Office de la Proprieté Canadian CA 2490602 C 2011/01/18

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 490 602
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de dépot/Filing Date: 2004/12/20 (51) CLInt/Int.Cl. HOTH 13/12(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2005/06/22 HOTH 13/14 (2006.01), HO7H 13/50(2006.01),

HOTH 1/58 (2006.01)
(45) Date de délivrance/lssue Date: 2011/01/18 _
(72) Inventeurs/Inventors:

(30) Prionte/Priority: 2003/12/22 (JP2003-425311) SHIMODA, YUJI JP:
OCHIAI, HIROSHI, JP

(73) Proprietaire/Owner:
KABUSHIKI KAISHA T AN T, JP

(74) Agent: MARKS & CLERK

(54) Titre : SECTIONNEUR A BOUTONS-POUSSOIRS
(54) Title: PUSH-BUTTON SWITCH UNIT

(57) Abréegée/Abstract:

A push-button switch unit includes a push switch which Is fixed to a main body and includes an operating part; and a push button
fitted to the operating part. The push button Is pressed Iin order to turn the push switch on and off. An undersurface of the push
button Is provided with a pair of shaft rods each having a columnar segment and a prismatic segment. The main body includes
shaft sockets each having a circular hole segment and a rectangular hole segment for receiving the corresponding shaft rod.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02490602 2004-12-20

ABSTRACT OF THE DISCLOSURE

A push-button switch unit inciudes a push switch which
is fixed to a main body and includes an operating part; and
a push button fitted to the operating part. The push button
is pressed in order to turn the push switch on and off. An
undersurface of the push button is provided with a pair of
shaft rods each having a columnar segment and a prismatic
segment. The main body includes shaft sockets each having a

circular hole segment and a rectangular hole segment for

receiving the corresponding shaft rod.
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PUSH-BUTTON SWITCH UNIT

- BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to push-button switch
units for turning on and off a lamp disposed in an in-
vehicle interior light device, and particularly, to a
structure of a push button attached to an operating part of
a push switch.
2. Description of the Related Art

Japanese Unexamined Utility Model Reglistration
Application Publication No. 63-45923, for example, discloses
a conventional push-button switch unit in which a push
button is attached to an operating part of a push switch.
According to such a push-button switch unit, the operating.
part of the push switch is fixed to a casing, and the push
button is provided with cylindrical guiding columns. The
cylindrical guiding columns engage with circular guiding
holes provided in an operating surface of the casing. When
the push button is pressed, the operating part of the push
switch is pressed such that the push switch is turned on or
off.

In such a conventional structure in which the

cylindrical guiding columns engage with the circular guiding

holes, 1f the guiding columns are narrow in width, the
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guiding columns may become deformed if the push button 1is
pressed at a position deviated from 1ts center. This may
cause the push button to move downward in a tilted state
instead of a horizontal state, and may thus increase the
frictional resistance between the guiding columns and the
guiding holes. In this case, a smooth switch operation
cannot be performed. On the other hand, because the push
button is formed of a synthetic resin and is fabricated by
injection molding, if the width (radius) of the guiding
columns is increased, depressions, also known as sink marks,
may be formed in sections of the top surface of the push
button below which the guiding columns are disposed. This

is problematic in that the product value is deteriorated.

SUMMARY OF THE INVENTION

In view of these circumstances described above, an
object of the present invention is to provide a push-button
switch unit in which a push button moves while maintaining a
horizontal state regardless of where the push button 1is
pressed, and moreover, the push button has hardly any sink
marks from injection molding such that the product value 1is
preventéd from deteriorating.

In order to achieve the above-mentioned object, a push-

button switch unit according to a first aspect of the

present invention is provided. Such a push-button switch
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unit includes a push switch which is fixed to a-main body
and includes an operating part; and a push button fitted to
the operating part. The push button is pressed in order to
furn the push switch on and off. An undersurface of the
push button is provided with a pair of shaft rods each
having a columnar segment and a prismatic segment. The main
body includes shaft sockets each having a circular hole
segment and a rectangular hole segment for receiving the
corresponding shaft rod.

Furthermore, a push-button switch unit according to a
second aspect of the present invention is provided. Such a
push-button switch unit includes a push switch which is
fixed to a main body and includes an operating part; and a
push button fitted to the operating part. The push button
is pressed in order to turn the push switch on and off. The
main body is provided with a pair of shaft rods each having
a columnar segment and a prismatic segment. The push button
includes shaft sockets each having a circular hole segment
and a rectangular hole segment for receiving the
corresponding shaft rod.

Furthermore, according to one of the first and second
aspects, a side surface of each prismatic segment disposed
the farthest from the columnar segment 1is preferably flat so

as to provide an increased surface area, whereby the push

button is prevented from tilting even when the push button
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is pressed in a lopsided manner.

Furthermore, according to one of the first and second
aspects, side surfaces of the prismatic segments disposed
the farthest from the corresponding columnar segments may
either face each other, face the same direction, or face
directions opposite to each other.

As described above, according to the present invention,
the pair of shaft rods each having the columnar segment and
the prismatic segment is provided on the undersurface of the
push button and the shaft sockets each having the circular
hole segment and the rectangular hole segment for receiving
the corresponding shaft rod are provided in the main body,
or the pair of shaft rods each having the columnar segment
and the prismatic segment is provided on the main body and
the shaft sockets each having the circular hole segment and
the rectangular hole segment for receiving the corresponding
shaft rod are provided in the push button. Consequently,
even when the push button is pressed in a lopsided manner,
the push button moves while maintaining a horizontal state
without being tilted in the longitudinal direction.
Moreover, because each of the shaft rods i1s provided with a
large surface area in cross-section, sink marks are
prevented from being formed. Accordingly, this prevents the

product value from deteriorating.

Furthermore, since the flat side surface of each




CA 02490602 2004-12-20

prismatic segment provides a large surface area, the push
button 1s further prevented from tilting when the push

button 1s pressed in a lopsided manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s an exploded perspective view of an in-vehicle
interior light device in which a push-button switch unit
according to the present invention is included;

Fig. 2 1s a partial front view of the in-vehicle
interior light device in an assembled state;

Fig. 3 is an exploded perspective view of an operating
box shown in Fig. 1;

Fig. 4 illustrates an undersurface of a push button;

Fig. 5A is a cross—sectional view illustrating an
embodiment of the present invention in thch shaft rods of
the push button are fitted to shaft sockets of a front
casing, whereas Fig. 5B 1s a cross—-sectional view
illustrating an alternative embodiment of the present
invention in which shaft rods of a printed circuit board are
fitted to shaft sockets of the push button;

Fig. 6 is a plan view illustrating a state where one of
ligﬁt~emitting diodes 1s fixed on the printed circuit board;
and

Fig. 7 is a cross-sectional view 1llustrating a state

where one of the light-emitting diodes is soldered on the
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printed circuit board.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of a push-button switch unit according to
the present invention will now be described. The push-
button switch unit according to the present invention 1is
provided with a pair of shaft rods each having a columnar
segment and a prismatic segment. On the other hand, a main
body is provided with a pair of shaft sockets through which
the pair of shaft rods extends. Each of the shaft sockets
has a circular hole segment and a rectangular hole segment.

An embodiment of a push-button switch unit according to
the present invention will now be described with reference
to the drawings. The push-button switch unit according to
the present invention is used in, for example, an in-vehicle
interior light device;

Fig. 1 is a perspective view of the in-vehicle interior
light device having a box-like main body 1 formed by, for
example, injection molding. The main body 1 has three ‘
separated chambers with respect to the longitudinal
direction. The left and right chambers each accommodate a
lamp and a push switch. Moreover, each of the left and
right chambers tiltably supports a lens plate la 1in a
cantilevered manner at a section of the chamber adjacent to

the center of the main body 1.
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By pressing one of the lens plates la, the
corresponding push switch is turned on, and accordingly,
this turns on the corresponding lamp. Moreover, pressing
the same lens plate la again will turn off the pdsh switch
so as to turn off the lamp. Such a structure of an in-
vehicle interior light device is commonly known and 1is
disclosed 1n, for example, Japaneée Patent Application No.
11-161944 (Laid-Open No. 2000-344010) previously applied by
the applicant of the present invention. Furthermore, the
back face of the main body 1 is provided with a bus bar,
which i1s not shown 1n the drawings, for connecting the lamps
and the push switches with a power source, such as a battery.

Figs. 2 to 5A 1llustrate the structure of an operating
box 2 disposed in the middle chamber of the main body 1.

The operating box 2 includes a front casing 21; a printed
circuit board 22 fixed within the front casing 21 via, for
example, screws; and a rear casing'23 provided with claws
23a which engage with holes 2la provided in the front casing
21 such that the rear casing 23 is combined with the front
casing Z21.

Moreover, the front casing 21 is provided with two
transmission openings 21b through which light emitted from a
pair of light-emitting diodes 22a passes. Furthermore,
referring to Fig. 7, the undersurface of the front casing 21

is provided with light-shielding protrusions Z2lc each



CA 02490602 2004-12-20

surrounding the corresponding one of the transmission
openings 21b.

Furthermore, a push button 24 i1s disposed above the
front casing 21 for turning on and off the light-emitting
diodes 22a provided on the pfinted circuit board 22, which
will be described later in detail. The push button 24 has a
palr of shaft rods 24b which are respectively fitted to a
pair of shaft sockets 21d in the front casing 21 in a
slidable manner. Moreover, the front casing 21 is further
provided with a depression 21f having a hole Z2le through
which an operating part 22b; of a push switch 22b soldered
on the printed circuit board 22 protrudes outward.

The printed circuit board 22 includes the light-
emitting diodes 22a, and the push switch 22b which 1is
soldered on the printed circuit board 22 and is used for
turning the light-emitting diocdes 22a on and off. The
undersurface of the printed circuit board 22 is provided
with a connector box 22d into which connector terminals 22c¢
extend. The connector terminals 22c are connected with an
electrically-conductive pattern on the printed circuit board
22. The connector box 22d is connected with the bus bar
mentioned above.

Referring to Figs. 4 and 5A, the push button 24 has an
engagement portion 24a at the center of its undersurface,

such that the engagement portion 24a 1s disposed between the
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two shaft rods 24b. The engagement portion 24a engages with
the operating part 22b; of the push switch 22b. The shaft
rods 24b each have a columnar segment 24b,, and a prismatic
segment 24b, extending horizontally from the columnar
segment 24b; in plan view. On the other hand, referring to
Fig. 2, each of the shaft sockets 21d has a circular hole
segment 21d,; and a rectangular hole segment 21d2'to which the
columnar segment 24b; and the prismatic segment 24b, of the
corresponding shaft rod 24b are fitted.

Because the cross-section of each shaft rod 24b
provided with the columnar segment 24b, and the prismatic
segment 24b, extends longitudinally along the undersurface
of the push button 24, the push button 24 is prevented from
tilting with respect to the horizontal plane when the push
button 24 1is pressed downward. In detail, even if one of
the longitudinal ends of the push button 24 is pressed, the
shaft rods 24b whose cross-—-section extends in the
longitudinal direction of the push button 24 move directly
in the pressing direction. Moreover, a side of each
prismatic segment 24b, disposed the farthest from the
columnar segment 24b, 1s a flat surface such that the side
of the prismatic segment 24b, is in face contact with an
inner surface of the corresponding rectangular hole segment
21d,. This 1increases the contact resistance between the

prismatic segments 24b, and the rectangular hole segments
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21d, so as to prevent the push button 24 from tilting.
Accordingly, this ensures a proper and smooth pressing
operation of the push switch 22b.

On the other hand, if the side of each prismatic
segment 24b, is arc-shaped, the push button 24 may have the
tendency to tilt easily with respect to the horizontal plane
when the push button 24 is pressed. This is because the
arc-shaped portion of each prismatic segment 24b, and the
rectangular hole segment 21d, of the corresponding shaft
socket 21d are in line contact with each other. In other
words, this reduces the contact area between the prismatic
segment 24b, and the rectangular hole segment Z21d,.
Accordingly, the side of each prismatic segment 24b,
disposed the farthest from the corresponding columnar
segment 24b,; according to the present invention 1s
preferably a flat surface.

The push button 24 is generally formed of synthetic
resin and is fabricated by injection molding. Generally, a
synthetic resin is cooled after being removed from an
injecfion mold, thus allowing the Synthetic rasin to
contract. During the contracting process, depressions, also
known as sink marks, are formed on the surface of the push
button 24 below which the shaft rods 24b are disposed. If

the shaft rods 24b are cylindrical columns, it is likely

that the thickness of the shaft rods 24b will induce sink
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marks on the surface of the push button 24 during the
cooling process. On the other hand, the shaft rods 24b
according to the present invention each have an elongated
structure 1in cross-section such that the elongated cross-
sectional plane of each shaft rod 24b exténds ip the
longitudinal direction of the push button 24. This prevents
the thickness of the push button 24 from being concentrated
in certain regions of the push button 24. Consequently, the
present invention prevents sink marks from being formed on
the push button 24 so as to achieve a better product
appearance, meaning that‘the product value 1s prevented from
‘deteriorating.

Although the two prismatic segments 24b, of the opposing
shaft rods 24b face opposite directions from each other in
plan view in the above embodiment, the prismatic segments
24b, may alternatively face towards each other or face the
same direction. As a further alternétive, referring to Figqg.
5B, a pair of shaft rods 24b' may be disposed on the.surface
of the printed circuit board 22 facing the front casing 21,
and a pair of shaft sockets 21d' may be provided in the push
button 24. Furthermore, although the push switch 22b is
fixed to the printed circuit board 22 and the shaft sockets
21d are disposed in the front casing 21 in the above

embodiment, the push switch 22b and the shaft sockets 21d

may both be disposed in the front casing 21.
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Figs. 6 and 7 illustrate how the light-emitting diodes
22a are fixed on the printed circuit board 22. 1In detail,
before the light-emitting diodes 22a are soldered onto the
printed circuit board 22, a pair of holders 25 1s
preliminarily fixed onto the printed circuit board 22. Then,
the light-emitting diodes 22a are inserted into the holders
25, and lead wires 22a; of the light-emitting diodes 22a are
inserted through through-holes provided in the printed
circuit board 22. The lead wires 22a, are then soldered
onto the printed circuit board 22.

The holders 25 are formed of a resin material having a
rectangular-tubular structure. The bottom portion of each
holder 25 is provided with a pair of legs 25a used for the
positioning of the holder 25. Specifically, the legs 2>a
are diagonally opposed to each other and extend through
holes provided in the printed circuit boaid 22 for
positional alignment. Furthermore, each holder 25 has a
supporting base 25b which supports the bottom surface of the
corresponding light-emitting diode 22a and is provided with
a hole through which the lead wires 22Z2a,; extend. Moreover,
the sidewalls of the holder 25 above the supporting base 25b
are provided with ribs 25c for preventing the lightwemitting
diode 22a from becoming loose. The upper ends of the ribs

25c are provided with tapered surfaces 25c; for allowing the

light-emitting diode 22a to be smoothly inserted into the
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holder 25 during the installation process.

The upper opening of each holder 25 is disposed within
the corresponding one of the light-shielding protrusions 21c
provided on the undersurface of the front casing 21 such
that the holder 25 engages with the light-shielding
protrusion Zlc. Accordinély, when electricity is applied to
the light-emitting diode 22a to turn on the light-emitting
diode 22a, the light emitted from the light-emitting diode
22a travels towards the corresponding transmission opening
21b in the front casing 21. Thus, the light passes through
the transmission opening 21b so as to be incident on a spot
inside a vehicle, such as a cup holder disposed inside a
vehicle.

Although the light emitted from each light-emitting
diode 22a is originally dispersed at a wide angle, because
the light-emitting diode 22a is housed inside the
corresponding holder 25, the light is prevented from being
widely dispersed more than the opening of the holder 25.
Furthermore, since the opening of the hdlder 25 1is
surrounded by the corresponding light-shielding protrusion
21c, the light from the light-emitting diode 22a leaking
from the opening of the holder 25 is blocked by the light-
shielding protrusion 2lc. This prevents light leakages from

the in-vehicle interior light device.

Although the push-button switch unit according to the
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above embodiment of the present invention is used in an in-
vehicle 1nterior light device, the push-button switch unit
according to the present invention may be used in other
alternative devices that are operated by pressing a push

button to turn on and off a push switch.
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._15_.
The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A push-button switch unit comprising:

a main body having a base;

a push switch which fixed to the base, said push switch
having a switch operating part; and

a push button operatively engaged with the operating part
such that pressing the push button operates the operating
part so as to turn the push switch on and off;

wherein one of the push button and main body includes. a
palr of shaft rods each having a solid keyhole shape in
cross-section;

wherein the other of the push button and main body
includes a pair of key hole sockets for slideably receiving
a corresponding one of the shaft rods;

wherein each of said shaft rods has a cylindrically
columnar segment and a prismatic segment extending outwardly

from said columnar segment; and

wherein each of said shaft sockets have a circular hole
segment and a rectangular segment so as to establish a
cross—-sectional shape which corresponds to the cross-
sectional shape of the shaft rods and thereby slideably

receive respective ones of the shaft rods therewithin.

2. The push button switch unit of claim 1, wherein an
undersurface of the push button is provided with said pailr
of shaft rods, and wherein the main body includes a front

casing provided with said shaft sockets.
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3. The push-button switch unit according to claim 2,

whereln a side surface of each prismatic segment disposed

the farthest from the columnar segment is flat so as to

increase the contact area between each shaft rod and the

corresponding shaft socket, whereby the push button is

prevented from tilting in response to an off-center pushing

force.

4. The push-button switch unit according to claim 2,
wherein side surfaces of the prismatic segments disposed the

farthest from the corresponding columnar segments face each

other.

5. The push-button switch unit according to claim 2,
wherein side surfaces of the prismatic segments disposed the

farthest from the corresponding columnar segments face the

same direction.

6. The push-button switch unit according to claim 2,

wherein side surfaces of the prismatic segments disposed the
farthest from the corresponding columnar segments face

directions opposite to each other.

7. The push-button switch unit of claim 1, wherein the

pase of the main body 1s provided with said pair of shaft
rods, and wherelin the push button includes said shaft

sockets.
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