REPLACED SHEETS  SG

I ) . l‘Z( Description : paged WZto paged .......
; Claim(s) : paged ... to paged ..'2..
| E(Drawing(s) : paged .:.).. 16 paged ..&...

{1 Abstract  : paged ...7... to paged ...

EXTERNAL BUTTON SWITCH- INSTABEEP—STRUCFERE——
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. BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an external button
switch-installed structure, and moré particularly to an
external button switch-installed structure piaced through a
housing for compact electronic equipment.
2. Description of the Related Art

External button switches of the prior art are located at
the side of the top surface of interﬁal press-button switches
in such a manner that the interpal preés—button switches are
pressed down when the external button switches are pressed by
the user. This type of external button switch is provided

with an arm section engaged, in a freely rotatable manner,

with a protrusion provided on the underside of a case. This

" type of external button switch-installed structure is de-

scribed in, for example, Japanese Unexamined Utility Model
Law Applitatioﬁ Disclosure SHO 60-172246 (JP-U-60-172246) and
Japanese ﬁnexamined Patent Application Disqlosure HEI
2-247922 (JP-A-2-247922).

In order to anchor the arm section to the protrusion, the.
protrusion is fitted in_a hole provided near the tip of the
arm sectioﬁ, and the upper end of the protrusion is then

welded fast by thermal deformation.




Thﬁlslkiietliliilrein Replaced

According to the prior art mentioned above, however,

provision'of special facilities for welding fast becomes
necessary, and this requires to.make an investmeﬁt in the
facilities and a site for installation of the facilities.
Man-hours for installation of the facilities and money for
their operation are ;equired as well.

In addition, since the external switch and the arm
section are integrally formed of a rigid polyacetal, the
external button switch, when used in a pager, contacts with
the internal press-button swiﬁch to'produce-noiée when

vibrated to notify of an incoming call.

SUMMARY OF THE INVENTION

It is an object of the present dinvention tolprovide an
improved external button switch-installed structure which
overcomes the proﬁlems desc?ibed above.

It is another object of the present invention to provide
an external button switch-installed structure-which does not
require any special facilities for fixing the external button
switch. |

It is yet another object of the present invention to
provide an external button switch-installed structure which
does not produce noise when vibrated to notify of an incoming
cail.

The external button switch—instalied structure according

to the present invention comprises a member having a pair of
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ribs and an external press-button sw1tch; an actuating
section for actuating an internal press-button switch; an
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elastically deformable arm section which allows movement of
the actuating section; and a supporting section which is an
end of the arm section and engages with the pair of ribs to
support the actuating section, wherein the external button
switch is fixed by forcedly sandwiching the supporting
section between the pair of ribs.

It is preferred. that a recess section be provided between
the pair of ribs in‘such a maﬁner that an end of the support—
ing section engageS'with the recess section.

It is also preferfed that the actuating section be
constructed of a sqft, luminous resin, and thé-arm section
and the supporting secﬁion be constructed of a polycarbonate
resin. R

It is-also advisablé to'provide the pair of ribs near a
sidewall of the member to forcedly sandwich the supporting
section between the sidewall and the pair of ribs.

The supporting section is preferred to be tapered or
reétangular.

Since thé'force provided by the elasticity of the
sandwiching ribs is utilized to hold the external buttbn
Sﬁitch according to the preseht invention, it is easy to hold
it.

In addition, the construction of the actuating section of

the external button switch with a soft, luminous resin
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prevents noise due to vibration and allows increased visibil-

ity in dark places.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects, features and advantages of this
invention will become more fully apparent from the following
detailed-description when taken with the acéompanying draw-
ings in which: |
Fig. 1 is a longitudinal sectional view of the main

portion of a conventional, external button switch-installed

.structure for electronic equipment;

Fig. 2 is an expanded perspective view of the underside

of an inter-call receiver for explanation of an embodiment of

the external button switch-installed structure for use in

inter-call reéeivers;

Fig. 3 is an enlarged, exﬁanded perspective.view of the
external button switch-installed structure shown in Fig. 2;

Fig. 4 is an enlarged perspective view of the main
qution of another embodiment of the present invention;

Fig. 5(a) is a view illustrative of the top surface of an
inter;éall recéiver, and Fig. 5(b) is a cross sectional view
taken élong section.A—A;

Fig. 6 is an'enlarged view of the main portion of an
extefnal button switch; and

Fig. 7(a) is an external view of a housing, and Fig. 7(b)

is a cross sectional view taken along section B-B. In
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the drawings, the same reference numerals denote the same

structural elements.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

First,.to facilitate the understanding of the present
invention, a prior art will be described with reference to
Fig. 1.

Fig. 1 is a longitudinal sectional view of the main
bortion of a conventional external button switch-installed
structure for electronic equiﬁment.

In Fig. 1, the tip of an arm section 5 made of a
polyacetal resin, formed integrally with an external button
switch 4, is engaged with a protrusion 6 provided on the
underside of a case cover 1, with the tip of the protrusion
being fixed by welding. fhe external button switch 4 has a
top surface jutting through a hole 7 of the case cover 1, and
an internal bottom surface at a distance C from a press-
button switch 3 placed on a board 2. When the external
button switch 4 is pressed down by the user, the bottoﬁ
surface of the external button switch 4 in turn presses down
the internal press-button switch 3.

This type of external button switch-installed structure
requires facilities for-welding to fix the arm section to the
protrusion as described above. In addition, since a rigid
polyacetal resin is used to make up the structure, noise is

pfoduced by vibration, etc.
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The present invention will now be explained in detail
with reference to Figs. 2 through 7.

Fig. 2 is an expanded persbective view of the underside
of an inter-call receiver, for explanation of an embodiment
of the extefnal button switch-installed structure for use in
inter-call receivers.

In Fig. 2, the inter-call receiver comprises a case 11, a
cover 12 and a battery cover.13. Thé case 11 and the cover
12 are connected to each other with a screw 15 so as to house
a board 14. The board 14 is ﬁrovided with a positive termi-
nal 17 and a negative terminal 18 which come into contact
with the positive and negative terminals of a battery 16. An
antenna 19 is anchored to the board 14. The board 14 is also
provided with an internal press-button switch 20.

An external button switch 21 is placed at a location
whiéh éllows its contact with the internal button switch 20
mounted on the board 14.

Fig. 3 is an enlafged, expanded perspective view of the
structure with the externél button switch 21 installed, which
" is shown in Fig. 2. |

Iﬁ Fig.l3, the external button switch 21 is equipped with
an actuating section 22, a protruding section 23, an arm
section 24, a rib 25 and a blate rib 26. The arm section 24
is almost in the same plane as that of the external button
switch 21, and its end is provided with the tapered rib 25 of

a size a2 slightly greater than the spacing al between plate



ribs 27 and 28. Placed at the side of the protruding section
23 of the'taperéd rib 25 is the plate rib 26 one surfaée of
which is in contact with the pair of ribs 27 and 28, and
which has a width greater than a2, and is integrally con-
structed therewith by molding a resin.

The aétuating section 22 of the structure with the
axternal button switch 21 installed is prepared by injection
molding of a soft, luminous resin material. The luminous
resin material is, for example, an elastomer, and preferably
PANDEX T-1690 (trade name of bAINIbPON INK & CHEMICALS,
INC.). The surface of thé actuating section 22 which juts
out of the case 11 includes notes and marks, and the opposite
surface has a protruding section 23 for actuating the inter-
nal press;button switch 20. |

The arm section 24, the protruding section 23 and the
plate rib 26 of the structure with the external.button switch.
21 installed are con#tructed of a rigid polycarbonéte or the
like, preferably PANLITE L-1225Z (trade name of TEIJIN
CHEMICALS LTD.).

The structure with the external button switch 21 in-
stalled is integrally molded from two different types of
‘resins into what is known as a two-tone molding. Since this
structure with the external button switch 21 installed is
visible due to luminescence of the actuating section 22 even
when the inter-call receiver is used in dark placés, its

oﬁerability is not impaired. In addition, even when a
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vibrator (not shown) for notifying of incoming calls by
vibration is activatea, noise due to vibration which is
causea by contact between the protruding section 23 of the
actuating section 22 and the internal press-button switch 5
may be prevented, since the actuating section 22 of the
structure with the external button switch 21 installed is
constructed of a soft, luminous resin.

In contrast, the case 11 is constructed with the pair of
plate ribs 27 and.28, a recess section 29, and a hole 30.
The tapéred plate ribs 27 and-28 provided with a predeter-
mined prbper spacing are constructed integrally with the case
by molding a resin. The recess section 29 for insertion of
the tapered rib 26 is provided between the.plate ribs 27 and
. 28. .The hole 30 is the hole for insertion of the actuating
section 22 of the structﬁré with the ekternal button switch
21 instailed.

Incorporation of the structure with Ehe installed exter-
nal button switch 21 into thé case 11 results in mounting of
the actuating section 22 in the hole 30 6f the case 11, and
in placement of the bottom surface of the actuating section
22 almost at the same level aé that of the external surface
of the case 10. The tapered rib 25 is'p;eés—fitted between
the pair of plate ribs 27 and 28; 'Here, since the spacing
between the pair of plate ribs 27 and 28 is slightly greater
than the width of the tapered rib 25,'the tapered rib 25 is

housed in the recess section 29 under pressure due to the
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" elasticity of the pair of plate ribs 27 and 28.

when the structure with the installed external button
switch 21 is incorporated in the case 11 in this way, since
the tapered rib 25 is held by strength of stability provided
by the elasticity of the sandwiching pair of plate ribs 27
and 28, the external button switch 21 is prevented from
coming out. The strength of stability provided by the
elasticity may be properly adjusted by adjustment of the
spacing between the pair of plate ribs, the width of the
taperéd rib, etc.

Pressing down of the actuating section 22 by the user
produces torque around an end of the arm section 24. Here,
sincg the.same surface éf the plate rib 26 is in contact with
the pair of plate ribs 27 and 28, flbating or coming-oﬁt of
the external button switch 21 due to thg pressing down of the
_actuating section_22 may be prevented.

Fig. 4 i; an enlarged perspective view.of the main
portion of another embodiment of the present invention which
is constructed by replaciné_the tapered rib shown in Figs. 2
and 3 by a rectangular-section rib.

The embodiment shown in Fig. 4 is different from that
shown in Fig. 3 in that rectangular-section ribs 31, 32 and
33 are used. Since the two embodiments are the same in other
respects, further explanation is omitted fegarding the former
embodiment to avoid redundancy.

Fig. 5(a) is a view illustrative of the top surface of an
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inter-call receiver, and Fig. 5(b) is a cross sectional view
taken along thg section A-A.

In Figs. 5(a) and 5(b), a liquid crystal display section
35 is provided in the surface of the housing 34 of the
inter-call receiver. A mark 33 is presented on the actuating
section 22 of the external button switch 21. A vibrétor 36
is fixed inside the housing 34.

The rib 25 is held sandwiched between a printed board 38
and the case 11, pressed against a protruding section 37 of
the cover 12. .

Fig. 6 and Figs. 7(a) and 7(b) are view illustrétive of
an additional embodiment. Fig. 6 is an enlarged view.of the
main portion of an externmal button switch, Fig; 7(a) is an
external view of tﬁe housihg, and Fig. 7(b) is a cross
sectional view taken along the section B-B.

The case 47 of the inter-call receiver comprises a first
housing 48 and a second housing 49, with a vibrator 52, a
printed board 53 and a liquid crystal display section 54
placed inside. The extérnal button switch 40 is brought into
contact with the internal press-button switch 51.

A pair of parallel, elastically deformable ribs 45 are
provided inside the case 47 at a given distance bl from a
sidewall thereof which has an open section 46 into which an
actuating section 41 of a structure with an external button
switch 40‘installed'may be pressed down for movement. The

structure with the external button switch 40 installed has a
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flange-like bottom 42 of the cylindrical actuating section
41. The arm sectibn 43 is long enough to allows its elastic
deformation and to surround the bottom section 42 at given
distances from the periphery of the bottom section 42, and
has a width b2 slightly greater than the spacing bl between
the sidewall of the case 47 and the rib 45. A base section
44.forms a connection between the egds of the arm section 43,
and has a width b4 which is roughly as large as the spacing
b3 between the pair of ribs 45.

Incorporation of the struéture with the installed exter-
nal button-switéh 40 into the case 47_resu1ts in mounting of
the actuating secﬁion 41 in the open section 46 of the case
47, and in placemeﬁt of the bottom surface of the actuating
section 41 almost at the same level as that of the external
surface of the case 47. When thé arm section 43 is forced
between the sidewall of the.case andkﬁhe péir of ribs sbaced
therefrom with the spacing bl, the elasticity of the pair of
ribs produce a force which is exerted on the arm section 43,
since the width b2 of thé arm section 43 is slightly greatér
than the spacing bl. The base section 44 is positioned held
between the pair of ribs with a spacing b3 by bringing the
bottom surface of the base section 44 into contact with the
inside bottom surface of the case.

When the structure with the installed external button
“switch 40 is iﬁcorporated in the case 47 in this way, since

the arm section 43 is held by strength of stability provided
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by ﬁhe elasticity of the sandwiching pair of plate ribs, the
external button switch 40 is prevented from coming out. The
strepgth of stébility due to the elasticity may be properly
adjusted by adjustment of the spacing between the pair of
ribs, the width of the arm section, etc.

Pressing down of the actuating section 41 by the user
produces torgque around an end of the arm section 43. Here,
since the bottom surface of the base section 44 is in contact
with the case 47, floating or coming-out of the external
button switch 40 due to the pfess down of the actuating
section 41 may be prevented.

The foregoing embodiments were explained with particular
reference to an inter-call receiver, the present invention
may be applied to other compact electronic equipment, withoﬁt
being limited thereto.

As explained above, the present invention allows eaéy and
inexpensive installation of an external-button switch
through éngagemeﬁt due to the elasticity of ribs, etc.

In addition, since the external button switch is con-
structed of a soft, luminous resin, no noise is produced even
in cases where a vibration section comprising a vibrator,
etc. is provided, and further the external button switch is
visible even in dark places.

While the invention has been described with reference to
specific embodiments thereof, it will be appreciated by those

skilled in the art that numerous variations, modifications,
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and embodiments are possible, and accordingly, all such
variations, modifications and embodiments are to be regarded

as being within the spirit and scope of the invention.
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What is claimed is:

1. An extertial button switch-installed structure com-
prising:

a member having a pair of ribs and an external press-
button switch;

an actuating section for actuating an internal press-
button switch;

| an elastically deformable arm section which allows
movement of said actuating section; and

a supporting section which is an end 6f said arm section
and engages with said pair of ribs to support said actuating
section,

- said external button switch being fixed by forcedly
sandwiching said supporting section between said pair of
ribs.

2; An external button switch-installed structure as
claimed in claim 1, wherein a recess section is provided
between said pair of ribs in such a manner that an end of
said supporting section engages with said recess section.

3. An externél button switch-installed structure as
claimed in claim 1, whérein said actuating section is con-
structed of a soft; luminous resin.

4. An external button switch-installed structure as
claimed in claim 3, wherein said arm section and said sup-
porting section are constructed of a polycarbonate résin.

5. An external button switch-installed structure as
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claimed in claim 1, wherein said pair of ribs are provided
near a sidewal; of said member to forcedly sandwich said
supporting section between said sidewall and said pair of
ribs..

6. An external button switch-installed structure as
claimed in claim 1, wherein said supporting section is
tapered.

7. An external button s&itch—installed structure as
claimed in cléim 1, wherein said supporting section is

rectangular.

This Sheet Has Been R

R Illl



