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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
Externél 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.



tHe side of the top surface of internal press-buttorfhisgh e el a
manner that the internal press-button switches are pr n the
ext ernal - button switches are pressed by the user. [Thi r nal

button switch is provided with an arm section engaged, in a freely
rotat abl e manner, wt rotéafion provi ded on the erside of a case.
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for exanple, Japanese Unexamined Uiljity Mdel Law Application D sclosure
SHO 60- 17224{JA-3)®D-afy spRighdfacilities 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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(JP-A-2-247922). In order to anchor the armsection to [Mﬁmmmm‘ the
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protrusion is fitted in a hole provided neay the tip of
ribs and an external press-button switch; an actuating

and the upper end of the protrusion is then welded fast
def or mati on.

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



2 According to the prior art nentioned above, however, provision of special-
facilities for welding fast becones necessary, and this requires to make an
i'nvestnent in the facilities and a site forginstallation of the facilities.
Man- hours for |nstallat|on of the facilities and noney for their operation

are reqU|red as well.-In tion, si.nce the e
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sw tch, when used in_a pager, contacts with the internal press-button
switch to proditelhdt @ﬁkvﬁhﬁ?%ﬁbrated to notify of an inconming call.

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, exﬁernal button switch-installed
.structure for electronic equipment;

Fig. 2 is an expanded éerspective 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

external 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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SUMVARY OF THE INVENTION It is an object of the present invention to
provi de an inproved external button switch-installed structure which
ovxer cones the probl ens descri bed above. fAccording to one aspect of the
i nvention there is provided an installation structure for an external

switch butt og__l_tr[fg?&a&?i on a el Ss%\(ﬁogé%fe Jr“é s 448 é:\sgng | Si ng:

an opening; ernlne Spacing there

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.



beétaveen,. wherein said pair of nenbers are seated within said case and to
one side of the opening; and an external switch button,” said external _
swi tch .button conprising: an.actuatable secfion, inserted into the -opening,
for.actuating an internal press-button switch; an elastically-deformable
arm section to allow novenent,of the actUﬂiable ectiogé.ang a sgggon I ng
section at an end'®f PRESEFh LREERLIOMNTEA NGEGRE WP HHEHES paltr “oF 3 henber s
to support the actuatabl e section the_supportjng section being fixed by the
menbers el ast¥VEgp| yeferensappsr Figg: sect Bﬂugéiﬁg wi der ‘than the di mension
of the predeterm ned spacing in a correspondi ng, di mensi on_of_ the supporting
section, and the Bkyeralssanterpandednresspgctivedvbows of cERRyUBEREFAERI ng

t he supporting section .
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
aﬁtenna 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



betmeen «t he pair of nenbers. According to a further aspect of the present
invention there is disclosed an installation structure for an external
switch.button to be nounted in a case of anyel ectronic apparatus, said
installation structure conprising: a nenber having a |ocation fixed

relative to sajd case, sald nenber conprising.a pai.r _of rib ach of said
ri bs having aer%dzfe?ﬂanég'spgg?ﬁagfgganesgaaﬁaPF Bgesggagﬁgﬁﬁgg;sgﬁilon
actuating section of said external switch button, insertable into_an open
section of sa?d ehskhef bpraredarifg2anifntBenBlapre’dbpdft BRSsHHEERCCARE an

el astical | y-deformabl e arm section of said external switch button, for
al | owi ng noveweichoissandcantaati witbetheopaivapl aibsseédt prpd B&ingnd

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



engageable wth said pair of ribs and said sidewall to support said
actuating section and, said armsection having a thickness greater than
sai d predeterm ned spaci ng; wherein said exgernal switch button is
securable to said case by forcibly sandwi ching said arm section between

said sidewall and said pair of ribs. 4 BRIl EF | PTI, DRA
' V?brator (got shown) %or noti?ying o SEEComlgy gﬁl gEby WINGS

vibration is activated, 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



These and ot her objects, featureé and advantages of this invention wll
becone more fully apparent from the follow ng detailed description when
taken with the acconpanying drawings in whigh: Fig. 1 is a |longitudinal

secti onal

view of the main portion of a conventional, external button

switch-installed structure for el ectroni equignené' Fi g. I s an expanded
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of the external button swtch-

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 the pressing down of the

actuating section_22 may be prevented.

Fig. 4 is 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



i Astall ad structure shown in Fig. 2; Fig. 4 is an enl arged perspective view
of the main portion of another enbodi nent of the present invention; Fig.
5Ga) is a viewillustrative of the top surﬁ@ce of an inter-call receiver,
and Fig. 5(b) is a cross sectional view taken along section A-A; Fig. 6 is
an enlarged view of the main portion_of an external button swtc¢h; and Fig

7(a) is an exiBE@Brcalbweceivabustng Figd FiH) FEb3 rxosscrestiopadi yagw
vi ew taken al ong section B-B. In
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



t He: drawi .ngs, the sane reference nunerals denote the sane structural

el ements. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS First, to facilitate the
under st.andi ng- of the present invention, a pfior art will be described with
reference to Fig. 1. Fig. 1 is a |longitudinal sectional view of the nmain

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



portion.f a conventional external button switch-installed structure for
el ectronic equipnent. In Fig. 1, the tip of an armsection 5 nade of a

pal yacetal resin, formed integrally with angexternal button switch 4, is
engaged with a protrusion 6 provided on the underside of a case cover 1,

o tch 4 hat YOS sOIRaEES) 7 PE e At ERe DG ThepfLE Rhbsr the"
and an internal bottom surface at a distance C froma press-,
external button switch 40 i1s 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,



button switch 3 placed on a board 2. When the external button switch 4 is
pressed down by the user, the bottom surface of the external button switch
4 in turn presses down the internal press-bygton switch 3. This type of
external button switch-installed structur'e requires facilities for welding
to-fix the armsecti.on.to the protrusiqn as described, above. In addition,
since a rigid B yFERIGTGNET n‘%% Rt Wﬂréétﬁi:(f%djsl?qjcﬁét Lﬁ\ﬂ.l FFRe i s

produced by vibration, etc. .. .. , )
variations, modifications and embodiments are to be regarded

as being within the spirit and scope of the invention.



6‘The pnesent invention will now be explained in reference to

Figs. 2 through 7. Fig. 2 is an expanded per specti v dersi de
of. an i.nter-call receiver, for explanationiaf .an emﬁmm “3\“ GM ext er nal
button switch-installed structure for use in

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

This Sheet Has Been Relilaced




inter-call receivers. In Fig. 2, the inter-call re¢ case
11, a cover 12 and a battery cover 13. The case 11 :‘j@ mﬂﬂ‘:—mﬁ‘ )
cannected to each other with a screw 15 so to hou 14 The

board 14 is provided with a positive term - naI 17 and a negative term nal

18 which cone into contact W th thﬁggosltlve and ne%%t % tern1n%.s %%ﬁg
battery 16. ARlaameAnaniglpdmyden el spe%hBE Y S B6&r &Y | so
provided with an internal press-button switch 20.
near a s1dewa11 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 switch-installed structure as

claimed in claim 1, wherein said supporting section is

rectangular.

This Sheet Has Been Re
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An’ external button switch 21 is placed at a location which allows its
contact with the internal button swtch 20 nounted on the board 14. Fig. 3
i s-an enl-arged, expanded perspective view of the structure with the '
external button switch 21 installed, which is showm in Fig. 2. In Fig. 3
the external button switch 21 is equipped with an actuating section 22, a
protrudi ng section 23, an armsection 24,16 rib 25 and a'plate rib 26. The
arm section 24

EXTERNAL BUTTON SWITCH-INSTALLED STRUCTURE

ABSTRACT

The housing of the case (11) has a paif of ribs (25, 26) and a hole for holding an
external button switch (21), formed therein. The external button switch (21) is provided with
an actuating section for aictuating an internal press-button switch (20), an arm section (24)
capable of being elastically deformed to allow movement of the actuating section, and a

supporting section which is sandwiched between the pair of ribs (25, 26).

Fig. 2.



ig”ﬁﬁhbst in the sane 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 7 ribs 27 and 28. Placed at the side
of the protruding section 23 of the tapered rib 25 is the plate rib 26 one

surface of
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wifch I's 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 nolding a

resin. The actuating section 22 of the structure with the external button
swtch 21 installed is prepared by injection nolding of a soft, |umnous
resin material. The lum nous resin material is, for exanple, an el astomner,

and preferably PANDEX T-1690 (trade naggsof DAI Nl PPON | NK & CHEM CALS,
INC.). The surface of the actuating section 22 which juts

6
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olt of the case 11 includes notes and marks, and the opposite surface has a
protrudi ng 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 constructed of
a rigid polycarbonate or the |ike, pre&gﬁaﬁly PANLI TE L-1225Z (trade nane
of TEIJIN CHEM CALS LTD..)). The structu th the external button switch 21

b
i n- 25

24
23

21

26
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stalled is integrally nolded fromtwo different types of resins into what
Is known as a two-tone nolding. Since this structure wth the external
button switch 21 installed is visible due to |um nescence of the actuating
section 22 even when the inter-call receiver is used in dark places, its
operability is not inpaired. In additiqghseven when a
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8-vibrator (not shown) for notifying of incomng calls by vibration is
activated, noise due to vibration which is caused by contact between the
protrudi ng 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, lumnous resin. In contrasg/gthe case 11 is constructed with the
pair of

40
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pldt'e 'ribs 27 and 28, a recess section 29, and a hole 30. The tapered plate
ribs 27 and 28 provided with a predeter- m ned proper spacing are
cohstructed integrally with the case by nolding 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 structure with the external bgygon switch 21 installed.

| ncorporation of the structure with the installed exter-
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nal&but&on switch 21 into the case 11 results in nounting of the actuating
section 22 in the hole 30 of the case 11, and in placenent of the bottom
surface of the actuating section 22 alnpst at the sane |evel as that of the
external surface of the case 10. The tapered rib 25 is press-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 great®r than the width of the tapered
rib 25, the tapered rib 25 is housed in the recess section 29 under
pressure due to the

According to the prior art mentioned ébove, however, provision of special facilities
for welding fast becomes necessary, and this requires to make an investment in the
facilities and a site for installation of the facilities. Man-hours for installation of the
facilities and money for their operaﬁon are required 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 switch to produce noise when vibrated to notify of an income call.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an improved external button
switch-installed structure which overcomes the problems described above.

According to one aspect‘of the invention there is provided an installation structure
for an external switch button mounted on an electronic equipment case, the case
comprising: an opening; and a pair of -members provided with a predetermined spacing
between them; and an external switch button comprising: an actuating an internal press-

button switch; an elastically-deformable arm section to allow movement of the actuatable
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9 efast#city of the pair of plate ribs 27 and 28. When the structure with
the installed external button swtch 21 is incorporated in the case 11 in
this way, since the tapered rib 25 is held by . strength of stability
provi ded by the elasticity of the sandwi ching pair of plate ribs 27

3

section; and a supportiﬂg section at an end of the arm sec_tion which engages with the
pair of members to supporf the actuatable section, the supporting section being wider
than the dimension of the predetermined spacing in a corresponding dimension of the
supporting section; and the external switch button being fixed by forcedly sandwiching
the supporting section between the pair of meinbers.
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
accompanying drawings 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 receivers;
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ands 28, the external button switch 21 is prevented fromconing out. The
strength of stability provided by the elasticity may be properly adjusted
by adj ustnent of the spacing between the pair of plate ribs, the wi dth of
the tapered rib, etc. Pressing down of the actuating section 22 by the user
produces torque around an end of the arn1fection 24. Here, since the sane
surface of the plate rib 26 is in contact"with the pair of plate ribs 27
and 28, floating or com ng-out of

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

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

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

Fig. 6 is an enlarged view of the main portion of an external 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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t-he: ext%rnal button switch 21 due to the pressing down of the actuating
section 22 may be prevented. Fig. 4 is an enlarged perspective view of the
mai n portion of another enbodi ment of the present i: o v '
constructed by replacing the tapered rib shown in Fi gSnes | _
rectangul ar-section rib. The enbodi nent shown in Fi gj ﬁH ai ﬂiﬂﬂlﬂfrom
that shown in Fig. 3 in that rectangul ar14ection ribss - s re -
used. Since the two enbodi nents are the sane in other -

- CLAIMS

1. An installation structure for an external switch button mounted on an electronic
equipment case,

the case comprising:

an opening; and

a pair of members pfovided with a predetermined spacing between them; and

an external switch button comprising:

an actuating an internal press-button switch;

an elastically-deformable arm section to allow movement of the actuatable section;
and

a supporting section at an end of the arm section which engages with the pair of
members to support ﬁe actuatable section, the supporting section being wider than the
dimension of the predetermined spacing in a corresponding dimension of the supporting
section; and

the external switch button being fixed by forcedly sandwiching the supporting
section between the pair of members.
2.  An installation structure of an external switch buttpn as claimed in claim 1,
wherein the pair of members comprises a pair of ribs.
3.  An installation structure for an external switch button as claimed in claim 1 or 2,
wherein a recess section is provided between the pair of members in such a manner that

an end of the supporting section engages with the recess section.
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respects, further explanation is omtted regarding the former enbodiment to
avoi d redundancy. Fig. 5(a) is aviewillustrative of the topsurfaee of an
10 inter-call receiver, and Fig. 5(b) is a cross sectlonal VI ew taken a

the section A-A N |||I|I|l 0 40 R

4.  An installation structure for an external switch button as claimed in claim 1, 2 or 3,
wherein the actuating section is constructed of a soft, luminous resin.

5. An .installation structure for an external switch button as claimed in claim 1, 2, 3
or 4, wherein the arm section and the supporting section are constructed of a
polycarbonate resin.

6. An installation structure for an external switch button as claimed in any preceding
claim, wherein the péir of members are provided near a sidewall of the said case to

- further forcedly sandwich the arm section between the sidewall and the pair of members.

7.  An installation structure for an external switch button as claimed in any of claims 1

to 6, wherein the supporting section is rectangular.
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In Flgs 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
present ed on the actuating section 22 of the external button switch 21. A
vibrator 36 is fixed inside the housing 34. The rib 25 is held sandw ched
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
illustrative of ) '

According to the prior art mentioned above, however, provision of special facilities
for welding fast becomes necessary, and this requires to make an investment in the
facilities and a site for installation éf the facilities. Man-hours for installation of the
facilities and mohey for their operation are required as well.

In additiom, since the external switch and the arm section are integrally fornisd of a
rigid polyacetal, the external button switch, when used in a pager, contacts with the
internal press-button switch to produce noise when vibrated to notify of an income call,

SUMMARY OF THE INVENTION

It is an object of the pres;:nt invention to provide an improved external button
switch-installed structure which overcomes the problems described above.

According to one aspect of the invention there is provided an installation structure
for an external switch button mounted on an electronic equipment case, the case
COmprising: an opening; a pair of members provided with a predetermined spacing there
between, wherein said pair of members are seated within said case and to one side of the
opening; and an external switch button, sajd external switch button comprising: an
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an additional enbodinent. Fig. 6 is an enlarged view of the main portion of
an external button switch, Fig. 7(a) is an external view of the housing,
and Fig. 7(b) is a cross sectional view taken along the section B-B. The
case 47 of the inter-call receiver conprises 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 external button switch 40 is
brought into contact with the internal press-buttop switch 51.

actuatable section, inserted into the opening. for actuating an internal press-button
switch; an elastically-deformable arm section to allow movement of the actyatable
section; and a supporting section at an end of the arm section which engages with the
pair of members to support the actuatable section, the supporting section being wider
than the dimension of the predetermined spacing in a corresponding dimension of the
supporting section, the external switch button being fixed by forcedly sandwiching the
supporting section between the pair of members.
BRIEK DESCRIPTION OF THE DRAWINGS

These and other objects, features and advantages of this invention will become
more fully appatent from the following detailed description when taken with the
accompanying drawings in which:

Fig. 1 is a longitudinal sectional view of the main portion of a conventional,

external button switch-installed structure for elecronic equipment;

- M -'
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A pair of parallel, elastically deformable ribs 45 are provided ingide the
case' 47 at a given distance bl froma sidewall thereof which has an open
section 46 into which an actuati.ng section 41 of a structure with an
external button switch 40 installed nay be pressed down for novenent. The
structure with the external button switch 40 installed has a

4

Fig. 2 is an expanded perspecfivc 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 receivers; |
Fig. 3 is an enlarged, expanded perspective view of the external button switch-
installed structure shown in Fig. 2;
' Fig. 4 is an enlarged perspective view of the main portion of another embodiment
of the present invention; . o
Fig. 5(a) is a view illustrative of the top surface of an inter-call receivef, and
Fig. 5(b) is a cross sectional view taken along section A-A;
Fig. 6 is an enlarged view of the main portion of an external 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

REPLACEMENT SHEET

2 4 DEC 1997

This Sheet-Has Been RT

RAWI




fl ange- Iike bottom 42 of the cyli ndrical actuat.i ng section 41. The arm
section 43 is long enough to allows its elastic deformation and to surround
t he. bottom section 42 at given distances fromthe periphery of the bottom

section 42, and has a width b2 slightly greater than the s

t he S|dewall of the case 47 and the rib 45. A base s
connection between the ends of .the arm section 43, L,ﬂgll

is roughly as large as the spacing b3 betwaen the pair

CLAIMS

ween
orns a

IMH whi ch

1. An installation structure for an external switch button mounted on an electronic

- equipment case, the case comprising:

an opening;

a pair of members provided with a predetermined spacing there between, ﬁerein

said pair of members are seated within said case and to one side of the opening; and

an external switch button, said external switch button comprising:

an actuatable section, inserted into the opening, for actuating an internal

press-button switch;

an elastically-deformable arm section to allow movement of the

actuatable sectlon and

a supportmg section at an end of the arm section wluch engages with

the pair of members to support the actuatable section, the supportmg section

being wider than the dimension of the predetermined spacing in a

corresponding dimension of the supporting section, the external switch button

being ‘fi;:ed by forcedly sandwiching the supporting section between the pair

of members.

2.  An installation structure of an external switch button as claimed in claim 1,

wherein the pair of members comprises a pair of ribs,

3. An installation structure for an external switch button as claimed in claim 1 or 2,

wherein a recess section is provided between the pair of members in such a manner that

an end Qf the supporting section engages with the recess section.
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I ncorporation of the structure with the installed exter- nal button swtch
40 into the case 47 results in mounting of the actuating section 41 in the
open section 46 of the case 47, and in placement of the bottom surface of
the actuating section 41 alnost at the same |evel as: that of the external
surface of the case 47. Wen the arm section 43 i ll E“ﬁlm“mﬂl t he
sidewal | of the case and the pair of ribs spaced, “ mﬂ“ e spaci ng
bl, the elasticity of the pair of ribs prdé@uce a fdrcé which i éxerted on
the arm section 43,

4. An installation structure for an external switch button as claimed in claim 1, 2 or 3,
wherein the actuating section is constructed of a soft, luminous resin.

3. An inswllation structure for an external switch button as claimed in claim 1, 2, 3
or4, whereih the arm section and the supporting section are comstructed of a
polycarbonate resin.

6.  An installation structure for an external switch button as claimed in any preceding
claim, wherein the pair of members are provided pear a sidewall of the said t;se to
further forcedly sandwich the arm section between the sidewal! and the pair of members.
7. An installation structure for an external switch button as claimed in any of claims 1
to 6, wherein the supporting section is rectangular.
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since the width b2 of the armsection 43 is slightly greater than the
spaci ng bl. The base section 44 is positioned. held between the pair of ribs
with a spacing b3 by bringing the bottomsurface of the base section 44
into cantact with the inside bottomsurface of the case. Wen the structure
With the installed external button switch 40 is incorporated in the case 47
in this way, since the armsection 43 is held by strength of stability
provi ded 2

Accordmg to the prior art mentioned above, however, provision of special facilities
for welding fast becomes necessary, and this requires to make an inveshﬁem in the
facilities and a site for installation of the facilities. Man-hours for installation of the
facilities and money for their operation are required as well. |

In addition, since the external switch and the arm seétion are integrally formed of a
rigid polyacetal, the external button switch, when used in a pager, contacts with the
internal press-button switch to produce noise when vibrated to notify of an incoming
call. o

. SUMMARY OF THE INVENTION

It is an object of the present invention to prt;vide an improved external button

switch-installed structure which overcomes the problems described above.
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12 by the elasticity of the sandw ching pair of plate ribs, the external
button switch 40 is prevented fromcom ng out. The strength of stability

due to the elasticity may be properly adjusted by adjustnent of the spaci hg
between the pair of ribs, the width of the armsection, etc. Pressing down
of the actuating section 41 by the user

3

According to one aspect of the. invehﬁon there is provided an installation structure
for an external switch button moﬁnted on an electronic equipment case, the case
comprising: an opening; a paix:' of members provided with a predetermined spacing there
between, wherein said pair of members are seated within said case and to one side of the
opening; and an external switch button, said external switch button comprising: an
actuatable section, inserted into the opening, for actuating an imternal press-button
switch; an elastically-deformable arm section to allow movement of the actuatable
section; and a supporting section at an end of the arm section which engages with the
pair of members to support the actuatable section the supporting section being fixed by
the membeis elastically, the supporting scction being wider than the dimension of the
ptedeterminéd spacing in a corresponding dimension of the supporting section, the
‘external switch button being fixed by forcedly sandwiching the supporting section

- between the pair of members.
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produces torque around an end of the armsection 43. Here, since the bottom
Surface of the base section 44 is in contact with the case 47, floating or
icom ng-out of the external button switch 40 due to the press down of the
.actuating section 41 may be prevented. The foregoi ng enbodi nents were
iexplained with particular reference to an inter-call receiver, the present

I nvention may be applied to other conpaat el ectronic equipnment, wthout
being limted thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

These and .othcr objects, features and advantages of this-invention will become
more fully apparent from the following detailed descriﬁtion when taken with the
accompanying drawings m which_: ' |

Fig. 1 is a longitudinal sectional view of the main portion of a comventional,
external button switch-installed structure for electronic equipment;

Fig.. 2 is an expanded perspective view of the underside of an inter-call receiver for
expianaticn of an embodiment of the external button switch-installed structure for use in
inter-call receivers; | N

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

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

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

Pig. 6 is an enlarged view of the main portibn of an external 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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As expl ai ned above, the present invention allows easy e
lsnstal | ati on_of an-external—button swi tch-through engcR

élasticity of ribs, etc dition, since the exterr
gon- struct edm“m mﬂ“ ““Bt@ous resih4 no noise is f
Wwhere a vibra rising a vibrator, etc. fi
further the external button switch i iSjble even in
the invention has been described wi t&L rence to

1. . An installation structure for an external switch button mounted on an electronic
equipment case, the case comprising:

an opening;

a pair of memﬁers provided with a predetermined spacing there between, wherein
said pair of members are seated within said case and to one side of the opening; 'ar.1d

an external switch butfon, said external switch button commsmg

an actuatable section, inserted into the opening, for actuating an internal press-
button switch; B
an elastically-deformable arm section to allow movement of the actuatable section;
and | | |

a supporting section at an end of the arm section'whi'ch engages with the pair of
members to support the _acmatable section, - the supporting section :being fixed by the
members elastically, the supporting section being wider than the dimension of the
predetermined spacing in a corresponding dimension of the supporting section, the
external switch button being ﬁxed by forcedly sandwiching the supporting section -
between the pair of members. |
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 cxtemal button switch-installed structure as claimed in claim 1, wherein said
actuating section is constructed of a soft, luminous resin. | ,
4.  An external button switch-installed structure as claimed in claim 3, wherein said-
arm section and said supporting section are constructed of a polycarbonate resin.
S.  An installation structure for an external switch button to be mounted in a case of an
electronic .apparat-us, said installation structure comprising:

a member disposed on said case, said member having a pair of ribs, each of said

ribs having a predetermined spacing from a sidewall of said member; *  This Sheet Has Been RTlaced




speci fic enbodi ments thereof, it will be appreciated by those skilled in
the art that nunerous variations, nodifications, 13 and enbodi nents are
p055| bl e, ang—accordingly, all such vari at i ons, nodifications and

?ﬂsgglt Irrgzts a‘rﬁ\“\ \‘ﬁ“l“ﬂﬁr “d as being within the spirit and scope of the

15

an actuating section of said external switch button, insertable into an open section
of said case, for actuating an internal press-button switch; and

an elastically-deformable arm section of said external switch button, for allowing
movement of said actuating section, said arm section engageable with said pair of ribs
and said sidewall to supporf said actuating section, a thickness of sajd arm section being
greater than said predetermined Spacing; .

wherein said external switch button is securable to said case by forcibly
sandwiching said arm section between said sidewall and said pair of ribs. -
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SRR S _ | ZEPLACEMENT SHEEYS
CLAI M5 1. An installation structure for aréq:_ﬁ
on an el ectronic equi pnent case, the case ccj;I #_.lrsf,{mb anngﬁw}_ﬂng; pAgda LR
menbers provided with a predeternined spacirig g bﬁh@*rbé§\‘\$€&bd whey %hgb@@;l-_d
pair of nenbers are seat ed within said case a@ Qe sung" LF 18a
and . .3
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Accordin_g to one aspect of the invention there s provided an installation structure
for an external switch button mounted on an electronic equipment case, the case
compt'ising: an opening; a paxr of members provided with a predetermined spacing there
betwéen, whereitl sai(_i ‘pair of members are seéted,within said case and to one side of the
opening; and an external switch button, said external switt:h button comprising: an
actuatable section, inserted into the opening',_ for actuating an internal press-button

_.switc:h; an elastically-deformable ‘arm section to allow movement of the gcmatable
section; and a supporting section at an end of the arm seption which engages with the

" pair of Irtembtars' to_j' support the actuatable section the supporting section being fixed by
the mertlbers tzlastiéaliy, the supportmg ‘section bemg wider than the dimension of the
predetermined spacin;g"'in a'cox"respondi'ng dimension of the supporting section, and the
external switch button bemg fixed by forcedly sandw1chmg the supportmg section
between the pair of members

According to- a further aspect of the present invention there is disclosed an
installation structure for an external switch button to be mounted in a case of an

' electronic apparatus, said installation structure cpmprising; a member having a location
fixed relaitive.‘_to said case, said member comprising a pair of ribs, each of said ribs
having a predetermined spacing from a sidewall of said mémber; an actuating section of
said external switch button, iﬁsertable: into an open section of said case, for actuating an
internal press-button switt:h; and an elastically-deformable arm section 6f said external
switch_button, for allowiné movement of said actuating section, said arm section being
engageable with said pair of ribs and said sidewali to support said actuating section ,tmd,
said arm section.havixtg a thickness greater than said predetermined spacing; wherein
said external _switéh button is securable to said case by forcibly sandwiching said arm

section between said sidewall and said pair of ribs.



an ext€rnal switch button, said external S\Mtch button conprising: an
actuat abl e section, i nserted into the opening, for actuati-ng-an-internal
press- button switch, an elastically-defofrmable armsection to allow

nmoverent of the actuatable section; and a supporting sﬁlﬂ"a Ilﬁmmml of
the arm section which engages with the pair 16f nenbers
actuatabl e section, the supporting section being fi xed y % hé mBnbdrs*

el astically, the supporting section bei ng‘apﬂ t han t he di nensi on of the
predet erm ned spacing in a correspondi ng I on of the supporting

section, and ghe An installation structure for an external switch button-mounted on an electronic
equlpment case, the case compnsmg
an opening;
a paxr of members provxded with a predetermined spacmg there between, wherein
said palr of members are seated within said case and to one side of the opening; and
an extemal switch button, sald external switch button comprising:
-an. actuatable sectxon, mserted into" the opening, for actuatmg an internal press-
buttonsthch ST
an elasncally-deformable arm sectlon to allow movement of the actuatable section;
a supperting 'sectien at an end of the arm section which_ engages with the pair of
~ members to Support the actuatable sectien, the supporting section being fixed by the
members elastlcally, the supporting section being: w1der than the dimension of the
predetermined spacing in a corresponding dimension of the supportmg sectlon, and the .-
external switch button being fixed by forcedly sandw1ch1ng the supporting section
between the pair of members. '
2. An external button sthch-mstalled structure as claxmed in claim 1, wherein a
recess seetlon 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 external bution switch-installed structure as claimed in claim 1, wherein said
actuating section is constructed of a soft, luminous resin. '
4. An extemall bﬁtton' switch-installed structure as claimed in claim 3, whereig said
arm section and said supporting section are consti'ucted of a polycarbonate resin.

*5.  An installation structure for an external switch button to be mounted in a case of an

electronic apparatus, said installation structure comprising:



e e .
<

ekternal switch button being fixed by forcedly sandwi chi ng The supperting
section between the pair of nenbers. 2. An ext.erjmal _

switch-installed structure as clained in claima1, W’"Mﬂmﬂﬂm&m section
is provided between said pair of ribs in such a narfner thats of said

supporting section engages with said r&ess section. 3. An ext er nal
button'switch-installed structure as clainmed in claiml1l, wherein said

actuating segiieaihel ?mﬁﬁ?si fddﬂi%ﬁﬁéd felsfelto shid 'aQQ,Us%uc'f{ Bihiber %omgriéi\%ﬁear cin

ex_ternal butt_on sw tch-Tnsta structure as claimed in claim
said ar Npase6f ribs, _é‘itsh éﬁbaﬁd_ SYRPRAVIRg 8 prédetdrfiined @a@ﬂ@sﬁréﬁd(‘é Side®hll DF said

pol ycar bonat e resin.
member;
an actuating section bf said external switch button, insertable into an open section
of said case, for actuating an internal press-button switch; and
an el.astically-deformable'ann section of said external switch button, for allowing
movement of said acthaﬁng séction; said arm section being engageable with said pair <')f '
ribs and said sidewall to support said actuating section, and said arm section having a
tb.iclfncés greater than said predetermined spacing; | |
wherein said external switch button is securable to- said case by forcibly

" sandwiching said arm section between said sidewall and said pair of ribs..



5: -
In a case of .an el ectroni c apparatus,
conpri si-ng: 1 5 a nmenber having a | ocation

said nenber conprising a pair of ribs,

Frac;.l

ARM .
1 £ pro1Rusion A~ . S

fixe

~An installation structure for an external switch button to be nounted
said installation structure
d.relative to said case,

]

;
L

each ofjs
predet erm ned spacing froma sidewal | ?f/Gsai d

E
£

ai RERLACEMIBNT =
{rdAencr SHERTS 55

5300 paged .. to paged ..~

.....

{8)  :paged.=to paged ..

ofn

o “:'.\‘_'.‘lf\i'i} . Fagﬁd ...!. to pagecz “e'
- ;'.:.n.‘)k.i&‘v:. . p?lgﬁd ..._.Tto pagEd —~—

DATE OF RECEIPT 9-12-96

e Nt g

A e tan,

a2/

) Y

- SwTERIAL PReSS-BuTTon) SwiTCH

REPLACEMENT SHEET
09 DEC 996

A
79}"/'0)" arl




anactuating section of said external switch button, insertable into an
open section.of said case, for actuating an internal press-button sw tch;
and an el astically-deformable arm section of said external switch button,
for allow ng novenent of said actuating section, said arm section being
engageable wth said pair of ribs and s?*]g sidewal |l to support said
actuating section, and said arm section ving a thickness greater than
sai d predeterm ned spacing; wherein said external switch button is
securable to said case by forcibly sandw ching said arm section between
said sidewall and said pair of ribs. /
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