*CASI NG STRUCTURE FOR AN APPARATUS USI NG A PNEUMVATI C BATTERY The present

i nvention relates to the structure of a casing for an apparatus of the type
using a pneumatic battery and, nore particularly, to a casing structure for
a radi o pager or 5 simlar conmunication apparatus powered by a
pneumatic b attery. Mdern mniature appafatuses including radio pagers are
“powered by various kinds of batteries, e.g., nmanganese battery, rithium

battery, nickel-cadmum battery, and pneumatic 1 0 battery. A
péunatic battery with which the present invention is concerned has a disk
configuration and is fornmed with perforations on one side thereof. Air is

I ntroduced in the pneumatic battery via the perforations to generate a

vol tage by a chemical r @860 STR VIR EFORORI APPARATUS! - used, the 15
perforations of the battery are sealed to prevent the reaction from

occurring in the battery. TUSEBIG A PNEEIMATIC BATEFERYhe perforati ons have
been unseal ed, the battery is put in a battery holder. Then, the battery
hol der is inserted into a bore or battery containing section forned in part
of the casing of the - 2 - apparatus. O course, the battery is :
brought into electrical connection with circuitry including a power swtch
as soon as

A o The present invention relates to the structure of a casing
for an apparatus of the type using a pneumatic battery and,
more particularly, to a casing structure for a radio pager or

5 similar communication apparatus powered by a pneumatic
battery. |

Modern miniature apparatuses including radio pagers are
powered by various kinds of batteries, e.g., manganese battery,
rithium battery, nickel-cadmium battery, and pneumatic

10 battery. A pneumatic battery with which the present invention
is concerned has a disk configuration and is formed with
perforations on one side thereof. Air is introduced in the
pneumatic battery via the perfdrations to generate a voltage by
a chemical reaction. While the apparatus is not used, the

15 perforations of the battery are sealed to prevent the reaction
from occurring in the battery. To wuse the battery, after the
perforations have been unsealed, the battery is put in a battery
holder. - Then, the battery holder is inserted into a bore or

battery containing section formed in part of the casing of the



the battery holder is set in the bore of the casi ng. The problem wth the

conventional casing structure stated 5 above is that when the pneunatic
battery is received in the casing, the perforations thereof are constantly
open, i. e., air continuously enters thedattery via the perforations even
when the apparatus is not used. As a result, the reaction continues in the
battery to reduce the battery capacity due to natural 1 0 di schar ge.

The battery, therefore, becomes unable to generate a voltage hi gh enough t-o0y
power the apparatus in about six weeks, making the appar atus practically ~
i noperable. . Such a life is shorter than the |ife of, for exanple a.
manganese baARRAEALYA ch PF goursmg the baderyods hbfoﬂng/ehtlFChg gfdrical

apparatus from bei n& - efficiently used. -A feature of casin
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sel ectively covering or -3- uncovering perforations formed in th
pneunatic bagds¢hg, Woke Tp'&?fdl‘&titﬁfsy tiereof eared constdigIpoopen,  i.e., air
. continuously enters the battery via the perforations even when
the apparatus is not used. As_ a result, the reaction continues in
the battery to feduc’e’- the .hat_téry "'c'apa"é_ity' due to natural
10 discharge. The b'a.tl:ery,'- therefore, 'b'_eéo:riéS"un‘abl"e" to generate a
voltage high -endi_Jgh to power t.he apparatus in ‘about six weeks,
- making the appar:_atus--pract'ically i_.:.lbpéra'b.-le. 'Such 2 lifé' is
shorter than the life of, for example a m’énganesg battery which
- is as long as a few months, preventing “the apparatus from being

15 efficiently used.

A feature of a casing structure to be described below, by way of
20 example, is that it reduces the naturai '-dijséharge of a pnéummic b.attery-in
an apparatus and thereby promotes the eﬂiclent use of the apparatus
A casing structure for an appatatus usmg a pneumauc
battery to be described below, as an ex_ample, includes a casmg body, a bore
formed in -the casing body for 'accom:ﬁodat_ing the '_'pneu matic

25 battery, and a switch mechanism for selectively covering or



There will be described bel ow, vvi.'th__?'iefler'fen_c:e to the acconpanying 5

drawi ngs, a conventional casing, and arrangements illustrative of the
present invention. In the drawings:- FIG | is a perspective view of a
pneumatic battery and a 1 0 conventional. $asing structure for a radio

pager to be powered by the battery; FIG 2 is a graph indicative of the
natural discharge of a pneumatic battery in a sealed condition; FIG 3 is a
graph indicative of the natutal discharge of a 1 5::: pneumatic battery in
an~linseal ed condition: FIG 4A is a perspective view of an apparatus with a
casing structure in an operative condition;, FIG 4B is a plan view of part
of the apparat usnobveérigg 4perflocdtidnngfermedurinat ithebgtrtearmatiz0 GatGeryd Cwihea
sectional side elevation associated with FIG 4B; FIG b5A is a perspective
vi ew showi ng t htheadymitenyuds ofeceived 4is itheahot&oper ati ve condi ti.on; FI GS.
5B and 5C are respectively a plan view and a side el evation associated
wth FIG 5A; FIG 6 is a side elevation showi ng an electrical power

swi t ch; There will be described below, with reference to the accompanying
S drawings, a conventional casing, and arrangements illustrative of the

present invention. -

| In the drawings:-

~ FIG.1 is a perspective view of a pneumatic battery and a
10 conventional casing structure for a radio pagef to be powered
by the battery;
FIG. 2 is a graph'indicative of the natural discharge of a
pneumatic battery in a sealed condition;
FIG. 3 is a graph indicative of the natural discharge of a
15 pneumatic battery in an unsealed condition;
FIG. 4A ie a perspective view of an apparatus with a
casing étructu;e in an operative condition:
\b/ FIG. 4B is a plan view of part of the apparafus of Figqg.

4A including a pneumatic battery}
20 FIG., 4C is a sectional side eleﬁation associated with.

FIG. 4B;

FIG. 5A is a perspective view showing the apparatus of

FIG. 4A in an inoperative condition:



5 FIG 7A is a perspective view of an apparatus form ng an .
enbodi nent of the present invention in an operative condition; FIG 7B is a
pl an view of part of the apparatus shown in FIG 7A; FIG 7Cis an

expl oded perspective view of the enbodinent; 1 0 and FIG 8 is a
perspective view showi ng the apparatus of4Rl G 7A in an inoperative
condition. 15 To better understand the present invention, a
brief reference will be nade to a pneunatic battery and an apparatus to

which it is applicable, shown in FIG 1. The apparatus shown in FIG 1 is »/
i npl enented as a radi o pager having, a casing 1.. A pneunmatic battery 10 is
provided with a disk configuration and 2 0 _-formed with perforations 11
one one side ther BFGS. BEBoradt RE et sespadtivelyudeplaphaiper fandatd gide 11
are closed by .a seal 12. To use the t X. 10, the seal 12 i-s reenoved from
the battery 19e¥aHgHcsFeRciated opith r*%'?’-l >Aand then the battery 10 is put

in a battery hol derﬁf%d %ubsequ .t hol der (2 with the 2 5

en(%l y he  batt e(;f}_/., t
battery 10 is inser Pt 8 B SHEVPEH ARSI ik aRaglRgt ¥ica) power 5 .
power switch 3yigcRtovided on the casing 1. Once the seal 12 is renoved,
the perforations are constantly exposed t.0 the atnosphere despite
that theg battery 1FIG JachsnodedrxpectivvBeview of an apparatus forming an
" embodiment of the present invent;ion in an 'opé-rat.:ive condition;
FIG. 7B is a plan view of part: of the apparatus shown in
FIG. 7A; . | S W/
FIG. 7C .i;.an expl_oded p.e_:"spéc.ti'vé. view of the embodiment;
10  and -
FIG. & __is a perspective view' show'ing the appératus of FIG.

7A in an inoperative condition.

15 To better understand the preslf'e:-nt. inveﬁtidxi,- a brief
reference will be made to af pheu;r'riati_c-batte.ry and an apparatus
to which it is éfpli_c_able, showﬂ .in:'FIG..: 1 The éppar.at.us shown
in FIG. 1 is ixﬁpiementecl as a tfac.ii.(.:):_. pagt.-.:r.-h_lavi'ng_.a casing 1. A o
pneumatic bat:tery. 10 is pfovidgd ‘_&'it‘h .a' disk configuration and

20 formed with perfbrations 11. one é)'n.e. side thereof. Before the
battery 10 is used, the perforétions_!__l:'af'e closed by a seal 12.

To use the battery 10, the seal 12 is removed from the battery
10 to uncover the openings ll,.and the_n the battery 10 is put in

a battery holder 2. Subsequently, the battery holder 2 with the

25 battery 10 is inserted into a bore la formed in the casing 1. A



‘casi ng Hence, air is introduced ifA.thé battery 10 even when the 5

radi o pager is not operated, causi.ng#d fechani cal reaction to continue in
the battery 10. Assune that the perforations 11 are closed by the seal 12
to intercept air, i.e., to prevent a nechanical reaction fromoccurring in
the battery 10. Then, the battery capacity hanges 1 0 due to natural
di scharge, as shown in FIG 2. On the other hand, when the seal 12 is
removed, the natural discharge of the battery capagcity occurs as shown in
FE 3. As the two graphs indicate, while the battery 10 with the seal 12
di'scharges little even in about one year, the battery 10 w t hout the seal
12 15 discharges to_a voltage too low to power the radio pager i
about six weeksPeyert ii”ﬁé’c‘u?a#s frevtadyeon thpecasing df sUsreathigaseal y13f ds
t herefore, shorter tha at of manganese batterg/ or,simlar. battery

which is about Emey 3 RErEpatlY "a?bo@ée Vi VRS HAREL X o rRAERP alt°ca§|’ﬁg
e 20 bl Dl GRSl R
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while FIG55A @&6s pagerNifNnot opérated, causing a mechanical reaction to

continue in the battery 10. _
Assume that the perforations 11 are closed by the seal 12
b - to intercept air, i.e., to prevent a mechanical reacﬁion from
| occurring in the battery 10. Then, the battery capacity changes
10 due. to n#tural discharge, as shown in FIG. .2. On the other hand,
Wheil_ the seal 12 is removed, the natural discharge of the
battery capacity occurs as shown in FIG. 3. As the two graphs
_indicate, while the battery 10 with the éeal 12 discharges
little even in about one year, the battery 10 without the seal 12
15 discharges to a voltage toé low to power the ra_dio pager in
about six weeks due to natufal discharge. The life of such a
battery is, therefore, shortef_ than that of a manganese battery

N or similar b:ittery which is about a few mo:iths.
As stated above, with the conventional casing, it is
20 impossible to protect the battery 10 from natural discharge

after the seal 12 has been removed.

Referdnq to FIGS. 4A-4C. SA-SC. and 6, a casing structure

is shown which is also appl.ied

to a radio pager by way of example. FIG. 4A shows the radio

25 pager in an operative condition while FIG. ,SA. shows it in an



i noperative condition. As shown, a casing 1, like the casing 1 of FI'G 1,'
Is provided with a renpvabl e battery holder 2. When the battery holder 2 is
| oaded with a pneumatic battery 10 and inserted into the casing, the

battery 10 is brought into 5 el ectri®al connection with circuitry
built in the casiirng 1. A power switch 3 is provided on the casing 1
and representative of a swwtch for operating the pager. 1In the

illustrative enbodi ment, another switch 4 is provided on the casing 1 in
close proximty to the battery holder 2. As best |I O shown in FIG 6, »/

the switch 4 has a slide block 41 gnd acki ng nmenber 42 made of rubber or”
sinilar el ast HORRAHYE, CoRgition; | xg& tsgog’rﬂe- dhdassngiel oflikpethe  ersingodk

41. When th ery .10 is.received in the casing 1, the sligde ck 41
i s novabl e i nS{ Hébﬁ(‘r%'a |'allslcﬂrf’§&‘§’7 on' & f‘hée'ﬂé’[vta@??/ lii%tﬁﬁyeﬂ'ojﬂéﬁ’ red%geﬁand.
The 15 pacg dfgé]ig,er--".ss fiGHERL agger. e rati pRs 1
formed in themt;g%t ery arydﬂﬁgfdzi tgcllbgggacgﬁttgc% %ﬁehp‘?{tﬁg %é‘%&%;sgaf 38é of
the battery Iihsertgd 4htp' offidideakiing t RRepPaBkivedy e yheris4 26258 AL © iRde Of
rubber or simlar contractile materi aT_ . Wile _t.hg pager 1s. not-operated
(FIGS. 5B andel8€iticahecannebtién owith! lcircuitby eblufltOin tHeovgsing e center of
the battery 10 to close the perforations 11 wiith the lugs 43" This, _
coupl ed with the féActpower t$witshckd ngsnepoevided i enl athes thasingor di oanéf
the battery 10 surrounding the perforations from the outside, sets up-a
hernetic sealfi€Rgesentative eof wheswitch yeroperatinge theepagerGs. Ui the

'4C), the 25 ., slide block 4(], I s nmoved. zi]vvay fromthe center of the battery
10. illustrative -embodiment, another’ switch 4 is provided on the. .

casing 1 in close proximity to the battery holder 2. As best
10 shown in FIG. 6, thg switch 4 has a slide block 41 and a._p'a(:king member
' 42 made of rubber or similar ela‘slti.'c x_ria'tér:ial'..and:.éffi_xéd to :the
underside of the slide block 41. When the battery 10 is
received in the cél_si‘ng 1, the sl_ide'_b'_lock 4] 1s inoiréble in the
radial direc-ti'qn"of the battery 10 wh:.e_n'. dpefated by hand. The
15 packing membér 42 is sufficiently 1arger_thén peffofations"lll formed in
the batter)'r. and held in .cl.ose _c_ont'a'c;ﬁ_ w‘ith.' the u'_p'éer' sutface of
the battéry 10. Lugs 43 protrude from the pac‘kifié member 42 and are
made of r_ubbér_' or similar contractile météria'l_._' Whﬂe @he pager U
is not operated (FIGS. 5B and 5C), the slide block 41 is moved
20 toward the center of the battery 10 to .élo.sé the perforations
il_ with ihe'l'ugs_ 43, 'Th__is, coupl;e_d with the fact‘ that the
packing member 42 isolates the portion of the battery 10 surrounding
the perforations from the outside, sets .up a hermetic sealing
structure. When the pager is to be used (FIGS. 4B .and'4C),3 the
25 slide block 41 is moved aw'a'y from the center ..of the battery 10.



~*7 - As aresult, the lugs 43 are renpved from the perforations 11 while
contracting, and the packing 42 is.aFso noved away fromthe perforations
11, whereby the perforations 11 are fully uncovered. 5 As
stated above, even after the battery 10 has been inserted into the
casing 1 with a seal thereof renoved, the-Facking 42 plugs the perforations
11 of the battery 10 only if the slide block 41 of the switch 4 is noved
toward the center of the bafitery 10. In this condi:tzion, the natural
digcharge of 1 0 the battery 10 is nininized as shown in FIG 2,
preserving the battery capacity over a long tinme. Wen the slide block 41
is noved away fromthe center of the battery 10, the packing 42 uncovers
the perforatiohs alrefulthdheadvgsy4Boane| somaves Jager the perbpeatiord by a
required vol tage, 15 ) FIGS. 7A-7C andngzshow an enbodj-nent of the
present invent¥BHe coppraching, F‘F@FBE,P?H’@% b a9 maveds AT AY ubirg

to those of _ the r evj.ous parat us.are designated. b j ke . re gnce
nuner al s, an&hea P?@(ﬁ’ﬁﬂ a1 dggcr i"‘&?r&%’yvm Itﬁebe‘g%@ﬂzgtéan%ori isi r’ﬁgﬁi clifuteléé
As shown, the VR e 2 switch 3 provided on the casing 1 has a slide
block 31. An arm 372 extends fromthe slide block 31 to the vici nity of the

D 2 ) ol P APOLED e R w70 s o
inserted into the casing 1 with a seal thereof removed, the
packi.nlg 42 plugs the perforations 11 of the battery 10 only if
the slide block 41 of thé switch 4 is moved toward the center
of the b.attefy 10. In this condition, the natural discharge of

10 the battery 10 is minimize_d as shown in FIG..Z, .preserving the

| battery capacity over a Iorlg timeﬂ. When_the slide block 41 is
moved away from the. center of the battery 10, the packing 42

uncovers the perforations 11 of the battery to allow the pager

to be operated by a required voltage.

15 FIGS. 7A-7C and 8 show an embodiment of the
preseht im)ention. In.these. figures, the same or similar
constituents to those of the previous apparatus are

~ designated by like reference numerals, and a redundant
desbriptiou will be avoided for simpliéity. As shown, the power

20 switch 3 provided on the casing 1 has a slide block 31. An arm
32 extends from the slide block 31 to the ﬁicinity of the
pneumatic battery 10. A packing 33 has lugs 44 and is affixed
to the end of the arm 32 adjoining the b.attefy 10. The packing

33 is held in close contact with the upper surface of the



33 is held in close cohtact with the upper surface of the - 8 - battery

10 to selectively cover or uncover the perforations 11, as in the previous
enbodi ment. The power switch 3 and nenbers associated therewith are
configured as follows. A slider 46 is nmou8ted on a printed 5 circuit
board 45 and received in a groove fornmed in the slide block 31 to be

novabl e integrally with the slide block 31. Wth this configuration, the
swtch 3 selectively turns on or off the power supply while allow ng the -~
arm 32 to nove. Wen the slide block 31 of the power switch 3 is noved
toward an ON 1 0 position - it noves.the packing menber 33 away fromthe o
battery 10 tobaenyt 10 ser selentively Toverwam uneowesr dbebipecforations nbled
toward an OFF p05|ti i t, noves the packing nenber 33 toward the center

of the batter$® 1 H§ Pﬁ%"'é’t“n% efbqs “??fé‘reby close the perforations.

Hence, while the p not us witch

held in the OFF poiﬂt% weﬁes ﬁ?br |3ﬁ§l 1T26?QFFFe B%Stqcégﬁew‘iotgﬁ'ée‘&b'\;’ered
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of the type thmug 81 to be movable mtegrally with the shde block 31 With
this configurauon the sthch 3 selectwely turns on or off the
power supply while allowmg the arm 32 to move. When the
slide block 31 ol‘ the power sw1tch 3 1s moved toward an ON ~/
10 posmon it moves the packmg member 33 away from the battery 10 to
op'en the perforatxons 11 When the shde block 31 is moved
toward an OFF p031t10n, it moves the packmg member 33 toward the
~ center of the battery 10 v1a the - arm 32 to thereby close the
perforatlons Hence, wlule the pager is not used 1 e., when the
15 power sw1tch 3 is held in the OFF posmon the perforations 11
of the battery 10 are covered to m1mm1ze the decrease of the
battery capac1ty Tlus is successful in mcreasmg the life of
the battery 10. | - 2_ o o/
While an embodlment of the present mventlon has been shown and

20 descnbed in relatlon to a radio pager, 1t 18, of course, apphcable to any

other miniature commumcatxon equ1pment of the type usmg a
pneumatw battery
In summary, it will be seen that there has been described

a casing_strueture which reduces the natural discharge
25 of a pneumatic battery received im a communication apparatus



»pneunatlc battery. In summary, it will be seen that there has been

descri bed a casing structure which:- reduces~the natural discharge 2 5 of
a pneunmatic battery received in a communi cation appar at us - 9 - by
covering perforations fornmed in the battery when the apparatus is not
used. As aresult, the life of the batterﬁgrs i ncreased to pronote
effective use of the apparatus. Various nodifications will become possible
for those 5 skilled in the art after receiving;the teachings of the
prgsent disclosure wthout: departlng fromthe scopé thereof. Al though
partlcular enbodi mnents have been described in illustration of the

t t will b d that variat] ficat
her ool . hs webY sSOREHBE cRERATMATS YAPMRS nife NG « RAHE dopHam, U8

fromthe scope, ﬁ;aé s Pig LEGL R gSou @& RY L OR 2PN R G R batt%e VB

1. A casing s ure or an ‘apparatus for uslng a pneumatic b

including a cagidigadédiVio ?Peﬂmste‘ Q_rf!r@&we ube eRStHY dpjthratey. accommdati ng
the pneumatic battery, chanismfor selectively covering or uncovering

perforations Var:ous modifications will become possible for those
5 skilled in the art after receiving the teachings of the present

disclosure without departing from the scope thereof.

Although particular embodiments have been described in illustration
of the invention, it will be appreciated that variations and modifications
thereof, as well as other embodiments, may be made, without departing

10 from the scope of the protection sought by the appended claims.

./



formed in the pneunmatic battery when the pneumatic battery is received in
t he bore, the nechanismincluding a slide block provided on the casing
body, and a packi ng nenber interlocked with the slide T"ﬂlﬂ u myvely
covering or uncovering the perforations of the pneunati t" ﬁl“ﬂﬂ"mﬂm
el ectrical power switch on the casing-aedy, the packing*neffbet bting * .

interlocked with the electrical power switch for selectively covering and
uncovering the perforations of the pneumatic battery when the electrical

power switch is respectively OFF and ON. 2 A casing structure as clai mede.

Ty

in claim1, wherein the apparatus isChhIME o pager. 3. A casing structure

as claimed in claim1 substantially as described herein vmth reference to -
Figs.. 7A, 7B, 7C, and -8 of the acconpanyl ng draw ngs.

1. A ca31ng structure for an. apparatus for u31ng ‘a
pneumatic battery, 1nclud1ng a cas;ng body, -a bore formed in
the casing body for accommodating the pneumatic battery, a
mechanism for selectively covering or uncovering perforations -
formed in the pneumatic battery_when the-pneumatic.battery is
received in the bore,:the.mechabism including.a slide block
provided on the casing:body; and a packing member-interlocked
with the slide block for selectlvely coverlng or uncovering
the perforations of the pneumatlc battery, and an_electr;cal
power switch on the casing body, the packlng member'being
interlocked with the'electrical power switch for'seiéctively
covering and uncovering the perforatiohs of theypneumatic
battery when the electrical power switch is respectively OFF

and ON.

2 A casing structure as claimed in claim 1, wherein

the apparatus is a radio pager.
3. A casing structure as claimed in claim 1

substantially as described herein with reference to Figs.

7A,7B,7C, and 8 of the accompanying drawings.



