HOUSI NG ASSEMBLY FOR PORTABLE RADI O APPARATUS W TH ONE- PIECEVBAg -REgTE AND
BATTERY .CONTAI NER - BACKGROUND OF THE | NVENTI ON The present ates
to a ho ng structure for a portable nradio apparatus such as a pagi ng
receive Radi o apparatuses of the klnd described are usually 5 powered by
batteries. In such an apparatus, it has been customary to provide a
battery containing section which is fixed to %HPrlnted circuit board or

printed wirin§oNSaNg ABSEMRLYNFOR AQRTRBLHFNREQ sl\qﬁﬁpd’e‘df‘s ¥R frane
menber of a housing for the tu Then the frane menber is
covered by a coveP%E’IPtI‘qC@ [B%T%%E? Mﬁ i GRTTRRY r%%%#%e printed
circuit board or circuit elenments thereon or to performthe inspection gr
mai nt enance of the radi o apparatus. I n conventional portable radio
apparatuses, any change in the specification such as addition of an
antenna, vibrator or |ike iEde@RAD Qﬂ-rt.ﬂpd% 5ped with by preparing
di fferent kinds of hou5|ngs each correspondi ng to a particular optional
part configuration. Usually, housings for portable radi o apparatuses are
formed by 20 mHel ¢iresataShives dibrodatds 41| LMRils iHE s tdycpipsuct i on
with a conpact and |ightwei ght design. Therefore, such different kinds of
housi ngs fequar@odmbbaeembahnn¢$pmranﬁsksucuﬂa§1alpHg%ﬁg&ié&EiﬁéﬂUCtlon
costs. -2- :

Radio apparatuses of the kind described are usually
%ﬁ powered by batteries. In such an apparatus, it has been
customary to provide a battery containing section which
is fixed to a orinted circuit bo;rd or printed wiring
board. The printed ciréuit board is molded iﬁ the frame
memper of a housing for the apparatus. Thén, the frame
10 member is coversd by a cover. It is therefore difficult
to replace the printed circuit board or circuit elements
thereon or to perform the inspection or maihtenance of
the radio apparatus.
In conventional portable radio apparatuses, any change
§§ ' in.the specification such as addition of an éntenna,
vibrator or like optional part has been coped with by
preparing different kinds of housings each corresponding
to a particular optional part configuration.. Usually,
housings for portable radio apparatuses are formed by N
20 molding plastics in order to implement quéntity production
with a compact and lightweight design. Therefore, such
different.kinds of housings require different kinds of

moléds, which increase the production costs.
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While a prior art radio apparatus is provided with a clip which is directly
mount'ed on a housi-ng to allowit_to be carried on a belt or the like, the
clip s.rather cunbersone when the apparatus is used in a bag or the .
5 SUWRRY OF THE INVENTION It is therefore an obj .of
the present invention to provide a housing stfutture for a portabl e radi o
apparatus which.is sinple and easy to inspect and maintain. It is another
obj ect of the present invention to 10 provi de a housing structure for a
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base plate and babt geYc8PRL8ANSH: al bel® &Fi Lhe 2DOkEET 0] ELip Of s A HYLSENT
I nvention to provide a housing structure for a portable radio apparatus

which allows an egiihbepsbm@awhehOthe apFQALELESt €6 IBER! ¥n 20 badYor A IXGE: .
an integrally nol ded base plate and battery container. It is another object

of the present invention to provide a holder for a portable radio apparatus
whi ch is capabl e of holding a housing of the apparatus regardl ess 25 of a
change in thé volume of a housi ngSBMHAB¥ @Br THENINVENTEON
It is therefore an object of the present invention
St to provide a housing structure for a portable radio
apparatus which is simple and easy to inspect and maintain.
It is another object of the ﬁresent invention to
10 provide a housing structure for a portable radio apparatus
.whiéh has a base plate and a battery container molded
integrally with each other.
It is further object of the present invention to
provide a housing structure for a portable radio apparatus
15 which is capable of firmly fixing a printed circuit board
to an integral base plate and battery container.
It is still another object of the present invention
to provide a housiﬁg structure for a portable radio apparatus
which allows an optional part to_be accommodated merely
20. by replacing an integrally molded base plate and battery
- container.
It is another object of the present invention to
provide a holder for a portable radio apparatus which is
capable of holding a housing of the apparatus regardless

25 of a change in the volume of a housing bottom portion.



It is yet another object of the present invention to provide a holder for a
portabl-e radi o apparatus which may be furnished with a same function as a
housﬂ‘ﬁwMtrla.clip whenever desired. 5 w1t is another object of the
presﬁ’ invention to provide a hous3ng structure for a portable radio
apparatus which applies to both a holder with a clip and a clip with a-
chain. It is further object of the present invention to 10 provide a
mechani sm for preventing a cover for a battery container of a portable
radi o appar atusis rpet sangphern @pjecheohatheryresenti rventiomccor dance with
one aspect of the present invention, there is provided a housing stedicture
for a ptPtREPeldadt dhaler afparatRRItaRhpriadiy 2PPRTATHY Weh i s sgen at
a bottomthereof and has a volunme for accommodati t he radj o apparatus, a
base SORRY 0P dF WEMLS RRRQ L O CF GSETE HEMBEERCBOTE ofn BTUTHRS HBHEF ng, & bat i ery

contai ner_section nnldq%?ifte rally with the base section for containing a
bat t er y2 2B-P fPReREYET R 2 Pparatus, a printed circuit board for nounting

thegradio appar Uéng%ggéggfgecggn&wr%w;&&c%&q@oﬂotahe integrally

nol ded base Séction an contal ner section, and a | ocking

mec ha“iyﬁ%é-?ae | 9%’5@915&;659&@&% CE&_SfUétp@P@&Qlé Orddgo baggasetion and the

battery contal ner ection.
which applies to both a holder with a clip and a clip with

a chain.
It is further object of the present invention to "
10 provide a mechanism for preventing a cover for a battery
container of a portable radio.apparatus from slipping off
the battery container.
In accordance with one aspect of the present invention,
there is provided a housing structure fo?_a portable radio
15 apparatus, comprising a housing which is open at a bottom
thereof and has a volume for accommodating the radio
apparatus, a base section dimensioned to close the open
bottom of the housing, a battery container section molded
integrally with the .base section for containing a battery
20 for the radio apparatus, a printed circuit board for mounting
the radio apparatﬁs and having a contour which conforms to
the integrally molded base section and the battery container
section, and a locking mechanism for locking the printed
circuit board to the base section and the battery container

25 section.
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BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and
advantages of the present invention will becone nore apparent fromt
_follomnng description taken with the acconpanying 5 drawi ngs in whic hQ.
1 is a perspective view of a housing of a pordable paging receiver to whi'ch
the present invention is applied, as seen fromthe front; Fig. 2 is a
perspective view of the housing of Fig. 1 10 as seen fronlthe back; Figs.
3A-3C are a front view, a side view and a plan view respectively of a base
pl ate ang. a battery contai NneBRIEF t DESCRIBTIQN IOVFHE (DRAWINGSE, Fig. 4 is an
exploded{Bfrspective view of the housing 15 shown in Fig. 1; Fig. 5is a
sectional™front elevational view of the housing shown in Fig. 1, Fig. 6 is
a perspective view of Tke hhRYagaRA %ﬁhﬁ#ﬁﬁblﬁﬁﬁﬁn; feataings and whivar tages
present invention_ is applied; 20 I s an expl oded perspective
o eS0T o

view of a bot t on?PEaERPERRERE LR TR §EUB M eRMG LT FEPRF eStto
Fig. 6; Figs. 8 are re ectJveJ ectlo of_.the bottom I ng of
t he housi ng sho ?nf%fjg% gr%%:.%ata%er}e g,lag\ﬁompgpgg.p% th a
bottomlid rgnnvé§gw1ngs in which:

Fig. 1 is a perspective view of a housing of a

portable paging receiver to which the present invention is

applied, as seen from the front;

L
Fig. 2 is a perspective view of the housing of Fig. 1
10 as seen from the back; -
Figs. 3A-3C are a front view, a éide view and a plan
view respectively of a base plate and a battery container
. of.the housing shown in Fig. 1;
Fig. 4 is an exploded perspective view of the housing
15 shown in Fig. 1;
Fig; 5 is a sectional front elevational view of the
_ housing shown in Fig. 1; .
U

Fig. 6 is a perspective view of a housing of anotﬁer
éaging receiver to which the present invention is applied;
20 Fig. 7 is an exploded pérSpeétive view of a bottom
casing and a battery container of the housing shown in
Fig. 6; - o -
Figs. 8A and 8B are reSpective;§ a section of the
bottom casing of the housing shown in Figs. 6 and 7 and

25 a rear end view thereof with a bottom 1lid removed;



Fig. 9 is perspective view of a holder seen fromthe rear for use with a
housi ngto which the present invention is applied; Fig. 10 is.an expl oded
persp@ve view of the holder shown in Fig. 9; 5 ° -Fig. 11 is a

per spective view of the holder of Fig 9 as viewed fromthe front; Fig. 12
Is a fragnentary section of the holder of Fig. 9; Fig. 13 is a fragnentary
per spective view showing a 10 rel ati onship between a housing and a chain
clip. Figs. 14A and 14B are a plan view of a battery cover and an openi ng
for couplingFigd.ock iegerdpectivshanismdbdra frehdmt | seprs epamatdhen of t he
battery cover in accordance with the present invention, and a sectionZal ong
line 14Bea2nBfes uperwdth pRebpesingelq;witigh e presergerigpmattiion vi ew of

t he | ockskaBBliBdpe engaged in the opening shown in Figs. 14A and 14B; Fig.
15 is a sect F&¥ -sHAnwi iy amtaNrmfare MeRSRAC H WrviEay %%\Fé’fe dwddethousing in

t he mechani sm shown in 20 Fig. 4 or 7; Figs. 16A and 16B are a plan view
and a s&8OWBndn Fiige Sevational view respectively of the |ock knob in an
unl gcked position _in the nechanismof Fig. 4 or, 7; Figs. 17A and 17B are a

pl al vi ew and X8 -sdck ilchdt R§IFPeRFive gt hWseHediidel¥ of the

| ock kn%l% |vrle%eldocg<r%qn RQS! téroor}lé;n t he mechanismof Fig. 4 or 7,

Fig. 12 is a fragmentary section of the holder of
Fig. 9;
Fig. 13 is a fragmentary perspective vieﬁ showing a

10 relationship between a housing and a chain clip.

Figs. 14A and 14B are a ?lan view of a béttery cover
and an opening for coupling a lock knob 6f a ﬁechanism
for preventing separation of the battery cover in accordance
with the present invention, and a section along line 14B-14B
15 thereof, respectively;

Fig. 14C is a perspective view of the lock knob to

O

be engaged in the opening shown in Figs. 14A and 14B;
Fig. 15 is a section showing interengagement of a
battery cover and a housing in thé mechanism shown in
20 Fig. 4 or 7; _ .
Figs. 16A and 16B are a plan view and a sectional side
elevational view respectively of the lock knob in an
unlocked posi;ion in the mechanism of Fig. 4 or 7;
Figs. 17A and 17B are a plan view and a sectional side
25 elevational view respectively of the lock knob in a locked

position in the mechanism of Fig. 4 or 7;



-6- Figs. 18A and 18B are a perspective view and an exploded per spective
V|emuxespect|vely of .a clip directly nounted on a housing of a portabléga
radi o apparatus and 5 Fig. 19 is a section along line 19-19 of

17A. DETAI LED DESCRI PTI ON OF THE PREFERRED _ENMBODI MENTS Referring to F|g

a paging receiver or pager 1 has a portable size and, when called up,
notifies the call to the bearer of the pager by passing sound through hol es
4 10 for a | oudspeaker (not shown) and/or flashing a light emtting di ode

(LED) 3. ~-'rhe sound f rrirgd ha g udsnasearand Peaspedd i%fe Vi%w'—ggd?’aﬁre reset
by a sw 2. As shown in Fig. 2, a battery door or cover I'S positioned

at the ba k of - téxpluﬂgdlg;rbpamilpeew&@Medebp@mﬁﬂwdm@ & §5clinE1EEet1v
housing 1 by a | ocking knob 7, which will be described. As w |

di scussed | at er mqunt®didn aahmmaamm’Oant@wmphaﬂe Gadicdeppalraltbe fromthe
housing 1. A bosg, 8 protrudes fromthe housing 1 so that a chain with a
clip my be attached thereto, as will also be described. 20 As shown
in Fig. 3A_the base-plate 6 of the housing 1 has a battery container
section 11wl ded i nfegalidy iEhar &fctAonaprdonaoidee 19rdgr 9! Figi-t A7ARe
base plate 6 i's a projection 13 adapted to fix a printed circuit board 12

i n position. The projection 13, as best shown in Fig. 3C,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

v Referring to Fig. 1, a paging receiver or pager 1 hés
a portable size and; when called up, notifies the call to
the bearef of the pager by passing sound through holes 4
10 for a loudspeaker (not shawn) and/or flashing a light
emitting diode (LED) 3. The sound from the loudspeaker
and flashing of the.LED 3 are reset by a switch 2.
As shownlin Fig. 2, a battery door or cover 5 is positioned
at the back of the housing 1 and preventéd from slipping
15 off the housing 1 by a locking knob 7, which will be described.
As will be discussed_later in detail, a base or bottom plate
6 is detachable from the housing 1. A boss 8 protrudes
from the housing 1 so that a éhéin Qith a clip may be
attached theretb, as will.also be described. |
20 As shown in Fig. 3A, the base plate 6 of the housing 1
has a battery contalner sectlon ‘11 molded integrally -
therewith. Alsp molded lntegrally with the base plate 6 is

a projection 13 adapted to fix a printed circuit board 12

in position. The projection 13, és best shbwn in Fig. 3C,



-7 includes a recess or groove 14 so as to retain the printed circuit board
12 fr opposite sides. For further restraint on the printed circuit board
12, uggyis made of a spring pin. Additional restraint on the printed

ci rcuist:board 12 is 5 effected Qy-a_recess 15, an opening 16, and a

shoul der 19. That is, the printed circuit board has tabs 17 and 18 which
are shaped to be received in the recess 15 and the opening 16,

respectively. The shoulder 19 is shaped and arranged such that an edge

portion il ddas Roddbek RRAGTIRer @4 £Q asa@di Rekainl Bhkhbzinmeaer, the
tabs 17 and 18 of the board 12 and the projection 13, recess 15, openkng 16

and shailrderitl Stz Hrom dppolsiitg sEdeani sfoirn faarherareetravhicchl | ows
the board 12 to be firmy fixed to the integral nolding of the battery

cont ai mer thke gnd sk qilratud t6 bodsd 12, us®hdsraedesef 20samdnglpin.
respectively serve to receive contacts for the positive and negative

t er m ndiddigficnaamastraintp @ tihee PrénFefalcipguR t2BoagdndgatSve ter ni nal
mark 24 and. a battery mark 25 are forned by |ocally renoving the battery
corlt ai iRfferteguivng mASHSTy of taﬁ‘e%’éﬁtl&ignéﬁ' apd aTRBORAARE 23-25 wil |

bl ) t epl a batt i { hout I iL,tioni it. A
openi nd s 18 1 QPR RSl S Wt PR GO SRS, SefPRoNSLEDRE N aci 1 tat e
| oadi I ' f ter. \ in K 3B.__Ih d
port1 o SSPEAd b rehe U2 e F2eh38LS S e Boehifl 107"

constr uey | Ao AR VeIBlY dHRNIAE 1579sPIRaPele aBR] B29RGRYS COntacts
received in the grooves -
such that an edge portion of the board 12 bears there- A

10 against. In this manner, the tabs 17 and 18 of the board
12 and the projection 13, recess 15, opening 16 and |
shoulder 19 constitute a locking meéhanism in combination,
which allows the board 12 to be firmly fixed to the integral
molding of the battery container 11 and base platé 6.

15 The recesses 20 and 21 respectively serve to receive
contacts for the positive and negative terminals of a
battery. A positive terminal mark 23, a negative terminal
marﬁ 24 and a battery mark 25 are formed'by.locally removing
the battery container 1l during molding of the container.

20 The marks 23-25 will enable any person to'replace a battery
without wrongly positioning.it. A opening 26 is formed
through the battery container sectioﬁlil to facilitate )

loading and unloading of a battery 44,.as shown in Fig. 3B.
The removed portibns 23-26, besides the stated function,

25 contribute to the construction of a lightweight housing.

The positive and negative contacts received in the grooves
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- 8- ' . 20 and 21 are individually connected to
parts on the printed. circuit board 12 by soldering, adding to the rigidly
of tie interconnection between the board 12 and the battery container 11. 5
In Fi.g.” 4, the printed circuit board 12 is_i@sgrted into the housing 1 #gmom
bel ow after being assenbled integrally with The base plate 6 and batte
container 11.- The integration of the printed circuit board 12, base plate
and battery container 11 is attained by mating the grooves 10 and hol es

Wi th the,printegdgochhaubl Beardnaf¢ihhalipheoRiePtodi 08ISHYrEd AfhhdWhildiRiy
fastenlqeﬁahen1together by neans of a spring pin 41. An antenna 45 i's
J :

provi de i ch eaypuiteboarhl ab BPt ablaketRgandddsnopdeei@rigidiie 4y i nted
circuit board 12 by a socket (not shown). 15 Contacts 42 and 43 for the
battery 44 are rhepéaterebyneettorcHetwethetbppbsatéd EX2dsndfthercbdraidmy y
container 11. The switch 2 and a | oudspeaker 46 are individually located in
predet ermi ned poeontadner The upper edge of the printed circuit board 12 is
20 formed with a notch 48 in a position_corresponding to a bore 49 which
is forned i @ the housPn§ig. A/nthel Préntpderinouibrieardith 16 rimpgrtadread
is rigidly fit on the board 12 in alignment with the notch 48. After the

i nsertion of théPkBarhe1DopFingt hefRBlsPRYCY, a8teE ROILY 2SSembiBdidntegrally

t hrough the bore. 4 t he housi i nto,t retainer,53. The hoysing 1 is
provi ded with aﬁlﬁgegLﬁg §feiﬁi§@%o i #F nbapgery 8oRELsRde 112 o

inﬁegration of the printed circuit board 12, base plate
~ #nd battefy container 11 is attained by mating the grooves
10 and holes with the printed circuit board and its tabs as
previously stated, and then fasteningvthem together by
means of.a spring pin'4l.' An antenna 45 is provided thch
comprises a flat metal piece and is connected to the
printed circuit board 12 by a socket (not shown).
15 Contacts 42 and 43 for the battery 44 are respectively
received in the opposite ends of the battery container 1ll.
The switch 2 and a loudspeaker 46 are individually located
o in predetermined positions. ’
The upper edge of the printed circuit board 12 is
20 formed with a notch 48 in a position corrésponding to a
bore 49 which is formed in the housing 1. A metal rgtainer
' 53 formed with a female thread is riéidly fit on the board
12 in alignment with the notch 48. After the insertion oé
‘the board 12 into the housing 1, a screw 50 is threaded

25 "through the bore 49 of the housing 1l into the retainer 53.

The houéing 1 is provided with an opening 51 in a position



9- of its side portion which corresponds to the battery container 11. The
battery cover 5 is adapted to close the opening 51. Fornmed in.the top of
the housi:ng 1 are an opening for the switch 2, an opening for the LED 3,
and "'e"s -for the | oudspeaker 469 A netal fitting 52 for |ocking a chain
with &clip, which will be described, is engaganle with the boss 8. The -
pager housi ng assenbled in the nmanner described is showmn in Fig. 5. As
descri bed above, the printed circuit board 12 is 10 fixed to the integral
mol di n@fofl tshe idet PO icon WAILSEY CPETRFPOSSe tH &he batgesvred parts are

| oaded on the board 12, the resulting assenbly is inserted into the heusing
1, and ORERIPET dL-as TR PHFSY GPYRFars 15t 20APTEEr &R 58°SRehBE, t hap
nmount ed el ect ri_gal rts can erate a pager 15 even hefore the

i nser t iSGFHRSr é’g’f i %t%&m[eﬁe lﬁ‘oﬁ@ﬁ‘*n%%’r ° ?’ ?’é’l’?‘&\}é’lg th&FE PBm which is
effected by renovi t he .screw 5Q, . ther fac) L ktati I n ction,

mai nt erf&T é‘ngng%lri K¢ esre%r%\}'l ggs%'l\/%%‘mﬂ%%ng%g?%ré: %ht&%(@ggt'ac%?’g for the

batd er r red Nt ci PRA ofo =Y e I toh tter 20 can
be %ea&ﬁf%dgﬁggﬁtg flioglr% heaqugeﬁgl at%%gtgr}d%%ﬁt%%y sczo‘ri;tolgﬁner 11 nerely
by pul liideg il o k&SR WAL Akp Thitc AV de/idesdirabedd figrrite antenna
and ot her optional parts to be additionally nounted with ease on the board
12. A Sridijdiie iwidrcataldeess \@ .t h THee gagesetousiventassemPied which
accomodat es addition of optional parts will be now described. In Fig. 6,
an optiionalhepatannexr cmscxiined iis shown in Fig. 5.

As described above, the printed circuit board 12 is [
10 fixed to the integral molding of the battery container 11
and base plate 6, desired parts are loaded an the board
12, the resulting assembly is inserted into the housing 1,
and then it is fastgned to it by means of the screw'so.
Hence, the mounted electrical parts can operate.ﬁs a pager
15 even before the insertion thereof into the housing or_after
removal therefrom, which is effected by removing the screw
50, thereby facilitating.inspectiqh, maintenance and like
services. Meanwhile, before the contaéts for the battery
are soldered to the printed circuit board 12, the latter
20 can be readily detached from the base plaﬁe 6 and battery
container 11 merely by pulling out the spring pin 41.
This allows a vibrator, a ferrite aﬁtenna and other optional
parts to be additionally mounted with ease on the board ié.
A structure in accordance with the present invention
25 which accommodates addition of optional parts will be now

described. 1In Fig. 6, an optional part is contained in
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-10- a bottom casing 61 which replaces the base plate and -extends in the

| éngt hwi se direction.of the housing 1. As shown in Fig. 7, the illustrated
bot t'om.casi ng 61-accommpdates therein a vibrator made up of & notor 62T
and.a vibrator elenent 622, by way of exanplge.- The vibrator assenbly (i3
encl osed by a cushion 623. The bottom of the casing 61 is closed by a— -

cl osure nenber or lid 63 which is fastened thereto by a boss 69 (See Fig.
8B) and a screw 64. The construction is common to the construction 10 of
Figs. 1 40 5 exadptiam ¢aimpt§bwitash neflacesbiher halset @lateakad65 are
fastened, to termnal fittings 66 to serve as battery charging termnals. In
Fi gs. 8A™Nnd SBexterdl’ B8 the ckehgithvissndireqtsion of tbhiengousdngnd.vi brat or
not or 621 are passed through an opening 67 formed through the casing 15

61 to extend toR$ R Mtdtd r cli ttparliustratad jbotior, ca§dadnibd to store

in the casing 61 any ot her optional part such as a ferrite antenna, which
may repl ace thea??%&hqé%ﬁﬁ%n SIRR f GrRFIGATRASE 9P 8%b@s§°5prt%31

ity ofthe b i 233
ey T T ok o L T oI, T g
wi t hout recoursgs% g Ny i@dé‘{éiftéét%cg%oa Félf‘st{‘j!ﬂr{j%‘ilﬁonfm‘h%u%%@tﬁﬂl Qe the

housing 1. Cenera mol ding o using 1 involves adjustnent of the

Ln: terengagenentcgéiaé 61 12 CPESEAbpla W1ddirdldniet GNtdianes Lhiapd the
attery

is fastened thereto by a boss 69 (See Fig. 8B) and a

~ screw 64. The construction is common to the construction

10 of Figs. 1 to S5 except for the bottom casing 61. External
terminals 65 are fastened to terminal fittings 66 to serve
as battery charging terminals. In Figs. 8A and 8B, leads 68
extending from the metal fittings 66 and vibrator motor 621
are passed through an opening 67 formed through the casing

15 61 to extend to the prin;ed circuit board 12. It is also
possikle to store in the casing 61 any other optional part
such as a ferrite antenna, which may replace the flat -
antenna 45, or one which is in excess o% the capacity of
the board 12.

20 In this manner, optional parts can be mounted simply
by replacing the base pléte with the bottom casing, that
is, without recourse to any modification to the molded
configuration of the housing 1. Generally molding of them
housing 1 involves adjustment of the interengagement of"

25 the opening 51 of the battery container 11 and the battery

cover 5 and, hence, it requires costly metal molds and



cover 5 and, hence, it requires costly netal nolds and t her eby hi gh
production costs. In this respect, the comobn use a netal .nold achi evabl e
. Wth Lw§;§onstruction shown in Figs. 6 to 8B profits both manufactures and-:
users.\Rdferring to Fig. 9, a holder; 70 matches in 5 configuration with
both the base plate 6 and the bottom casing 61 previously nentioned. The
hol der 70 will be enpl oyed when a butterfly type clip is to be attached to
the housing 1 and not when a sinple clip is desired. To allow the bearer
t he chotloerelhehh derodiflctisor orsttrauct eth his tmedyeatgadibey catmached to and
detached fromthe housing 1, as will be described later in detail. Thé
hol der ¥€ke ia me ralmo hidechievakirearitivl thal danstunaivisin yshoomt Ha conwéur  of
the housing 1 and has a generally U-shaped cross-section. It may be fornmed
by 15 Figfdithgta $B R¥GELLT ROk BAwiacturgs Rd Us/Fsbl e of butterfly
type opening and c]losing actiops i nt on the back of the hol der 70.
As best shovifisrEing 49 Fide 4iap%ﬁf‘$1esr g-’dcpnﬁ’&,*tcé"(?st”d'“a. clip support 84

U100 Ferlonn B3 A0 01 12 0 OO R S0 TR Pl i lege, porton 20,
t he ho %gs]‘%’a#séo&ﬁ%&%jflmﬁ%'ngheﬂ?é(ll{al tioo%iﬁfl tg?ee hol der 70 is

not che battery may be changed w t hout renoving the

hol der g1 o/dH Swioh Ch s i PENG QAR & 0 RocommPdd @@y edovenent of

the battery cover 5 and that of" the | ock knob _
the housing 1 and not when a simple clip is desired.

To allow the bearer the choice, the holder 70 is constructed R
10 to be readily attached to and detached from the housing 1,
as will be described later in detail.

The holder 70 is a mount made of a sheet molded in
conformity to the contour of the housing 1 and has a
generally U-shaped cross-section. It may be formed by

15 molding a plastic, for example. A clip 71 capable of
butterfly type opening and closing actions is mounted on
the back of the holder 70. As best shown in Fig. 10,
the clip 71 is connected to a clip support 84 using E-rings
831 anda pin 82 and through a spring 8l. One side portion

20 of the holder 70 is notched as at 72 in ofder to engage
with the 'boss 8 of the housing l. A substantial area of
the skirt portion of the holder 70 is notched aslant so _
that the battery may be changed without removing the
holder 70. This notch is dimensioned to accommodate the

25 movement of the battery cover 5 and that of the lock knob

7 which are indicated by dash-and-dots lines in Fig. 10.
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7 which are indicated by dash-and-dots lines in Fig. 10. -12- In Fig.

11, the holder 70 is.formed with a projection 73 and slots 74 in a front
upper- portion thereof. As shown in Fig 12, the projection 73 is enga
in a recess 74 formed in the housing 1, th e_the slots 74 enable thefga
part df the holder 70 including the projection 73 to flex relative to the
rest of thé holder 70. As indicated by a dots-and-dash line in Fig. 12, thé
flexure of the projection portion facilitates attachnent and detachnent of

the housing 1 to and1hr eyt heihokder hé@deFheof LQXEISQme&O\Hi)EEdaV‘%f@Jé@tloﬁ he
engagenmgnt of the projection 73 wth the recess 74, increases the restraint

exerted t he a3l aag dQogs THeihodusEpgnt. uppeki gotBiochhehépest 8 i ss f sHdmd
with a hole 85 for receiving the netal fitting 52 which is adapted to
retain 15 a cHhai Fig61%it the pkope8¥ionTh@ ithaengafabpl87imey becesed? hen
the housing 1 is outside the holder 70, for exanple. In the above
construction, sEPgmed ﬂnethéchV§FnEOQS|Hgileftbﬁ1§b@t§ 7 ht onalnke htheler 70

sets up the_20 configuratjon_shown i a [ s equivalent in
effect to a con?FFﬁcPﬁoﬁh§hBRAdFﬁ ?Pg%nclﬂ 1ﬁﬁthSBPHaW?ﬂbl%Pc73ptﬂlﬁ%%%Iy
nmounted on a receLv

i npl ement ed by parR ﬁﬁe ﬁg ggﬁsgggtggg &é?dp9l§hal Cll hb?%g?X§%$ r;aglly

dots-and-dash line in Fig. 12, the flexure of the projection
portion fécilitates attachment and detachment of the housing
1 to and from the holder 70. The flexure, coupled with
10 the engagement of the projection 73 with the recess 74,
increases the restraint exerted by the holder 70 on the
housing 1.
In Fig 13, the boss 8 is formed with-a hole 85 for
receiving the metal fitting 52 which is adapted to retain
15 a chain 86 with a c¢clip 87. The chain clip 87 may be
used when the housing 1 is outside the holder 70, for
example.
W, : In the above cbnstruction, slidiné the receiver
housing 1 from above into the holder 70 sets up the
20 configuration shown in Fig. 9, which is equivalent in
"effect to a construction shown in Figs. 18A and 18B
having a clip directly mounted 6n a receiver housing.
The use of the chain clip 87 only is readily implemented i
by pulling the housing 1 upwardly out of the holder 70.

25 The force required in this instance is adjustable by

adjusting the depth of interengagement of the recess 74
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25 The force required in this instance is adjustable by adjusting the
dept h Qf I nt erengagenent of the recess 74 -13- in the housing 1 and the

proj egLl®n 73 on the holder 70. Resiliency of the holder 70 itself and the:
|nterr»o?g§nent of the projection 43 and recess 74 cooperate to prevent the

housing 1 from slipping upwardly out of the holder 70, 5 while the boss -8
for the chain clip 87 and the notch 72 of the holder 70 cooperate to
prevent it fromslipping downwardly out of the holder 70. Referring again
to Fi g.in/ tHeherdwaiiirey 1 Goverche iptrosleca isindf\gaym ithieo hihaekogsi.ng 1 and

| ocked in position 10 when a |l atch nenber 91 thereof fully rides across a
pr oj ectRemi LiGhayFiaf tHe) hodidiexh 7i0s iftmeldfd andsithe tintelrengagemgntAt t R sane
time, an engaging portion 93 at the side of the battery cover 5 is coupled
wi t h arrfertdeyinr jesvtdiam 796 agd weeasSudidngopPreTatec oy PreNentyatthery cover 5
15 fromthe housing 1, it is slid sideways in the opposite direction to

t he af YXFERG IndFHy | NPWRTEAYT 08F ¥r thhen heddgr Re cover 5 by
finger. After the battery coyer i.S | Qcked _to t.he_housin t he | ock knob
7 i sl"‘ibd'lientt(})‘ee%fg‘eﬁerﬁé’rw §§‘ﬁdf’cl’? ' %(7 angk t?‘ﬁen(?&‘r'gr %3 to prevent
separ at | of .t 0 ) 0 in Fia., 14C. the l.ock .knob has a

kngrl ec?lé;oq:r S (?r?q% a\r?g)r ﬁ:o%o %ﬁ}%e\g%t Ic?r%'geﬁ)eegltgéi fﬁgmt 5&@‘3@%”@8 are coupl ed
into arao%wljag_nguacs QML iy 1REled 782, thereby securing the '

Referring again to Fig. 7, the battery cover 5 is

slid sideways into the housing 1 and locked in position "/

10 when a latch member 91 thereof fully rides across a
projection 100 (Fig. 15), which is formed inside the
J housing 1. At the same time,.an engaging portion 93 at
the side of the battery cover 5 is coupled with an enéaging
portion 96 of the housing 1. To remove the battery cover 5
15 from the housing 1, it is slid sideways in the opposite
direction to the aforementioned by depressing a knurled
portion 95 of the cover 5 by finger. ]
After the battery cover 5 is locked to the housing 1,
the lock knob 7 is slid into engagement with a notch 92
20 of the cover 5 to prevent separation of tﬂe cover 5.‘
As shown in Pig. 14C, the lock knob has a knurled portion 99
and hook~shaped tongues 98. The tonéues 98 are coupled iqto
an opening 94 as shown in Fig. 19, thereby securing the
knob 7 to the housing 1. As shown in Figs. 14A and 14B,
25 the opening 94 has two lugs 97 thereinside. Due to the

lugs 97 and to the resiliency of tongues 98, the lock knob 7

E
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knob 7 to the housing 1. As shown in Figs. 14A and 14B, 25 t he opening 94
has two lugs 97 thereinside. Due to the lugs 97 and to the resiliency of
tongies 98, ‘the | ock knob 7° - 14 - selectively locks the batter ver 5
and uqlbcks it. The | ocking and unl ocki ng mgchani sm associ ated wit e
knob 7 will be now described with referencéto Figs. 16A-17B. In the’
position shown in Figs. 16A and 16B, 5 the lock knob 7 remains in an
upper portion of the draw ng di sengaged fromthe cover 5; the cover 5 may
be removgd fromdhe: dm&ex@/ HHe HAtREQUEN e SCungednpbeggdyce. In the
p05|t|oqb2f Figs. 17A and 17B, on the other hand, the knob 7 is in a | ower
portion the drawiTige iiefieinkp and tlmlsaceaig@gméc\l.'ﬁahhsm aek6hid2eaf wibpr

. cover 5. In such a position, the cover 5 is unnovable relative to the
housi ng 1 and, tHeerkefady € widslt rksd mev fdesorsidyedr atiithg referehbe bouBigg.l

al t hough t he hou5|ng may be subjected to vibrations, shocks and inpacts,

and physi cal cdrﬁﬁa'dﬂéiw tIn M%Mltwm@hMS iinn Filgs . c86Asandf 168,

transportion. In Figs. 18A and 18B, a receiver housing 101 is shown which
has a buttetflythe .k?ql_qiﬂmbr Jctneflaﬁ%&q R& &pper PREEiPS, ofhéhe|dpavzqzr1g| s
fixed to a cI|p segforgﬁé84 whi.ch is r|%|d n the houysin using a pin
182 and 20 §*§Hbtthlﬁ&9§{ﬁ g °8YSE PhBaVe F BF’“‘PY.%

construction 'sfr%We OddBly A ey \Qe‘?:‘i%'u%l I 294eiedeRoE2b aure.
In the position of Figs. 17A and 17B, on the other hand,
the knob 7 is in a lower portion of the drawing where
10 it is engaged with é notch 92 of the.coﬁer 5. In such a
position, the cover 5 is unmovable relative to the housing
1 and, therefore, restrained from separating from the
housing 1 although the housing may be-subjected to vibrations,
shocks and impacts, aﬁd physical contacts with externél
15 objects in the course of transportionm. |
In Figs. 18A'and 18B, a receiver hoﬁsing 101 is
. shown which has a butterfly clip 171 directly fixed
N\ thereto. That is, the clip 171 is fixed to a clip support
'+ 184, which is rigid on the housing 101, using a pin 182 and
20 an E-ring 183 and through a sprihg 81. Tﬁe rest of the
- construction is common to that of the previously discussed

housing.
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CLAI M5 1. A housing structure for a portable radi o apparatus, conprising:-
-(a) a housing which is open at a bottomthereof and 5 has-a vol une for
" acconmodating said radi o apparatus; (b) a base section di nensioned to cl ose
t he opér ttom of said housing; (c) asbattery container section nol ded
i ntegral w th said base section, for containing a battery for said 10 -
radi o apparatus; (d) a printed circuit board for nmounting said radio
apparatus and having a contour which conforns to the integrally nol ded base
section and said battery container ggatrpgn; and 15 (e) a locking
mechani sm for | ocking said printed Trrcurt board to said base section-and
said battery container section - A housing_structure as clainmed
claimi, hherehnh@@FHnBa§§r§€EPF6nf@SnﬁrP96§aglﬁa§édbPaFEPaBatusA housi ng
structure as clainmed in claim1l, wherein said base section conprises a
botton1ca§?ﬂ§r¥%%ngfor|ng an optlonal part of said radio apparatus. 4. A

housing as clained in claim sai d radl us LS .a_paging
recei ver, and- ég?d ﬁpP?Bﬁépgng%cﬁsli 9P5Paﬁ3r Bo2RBR" Bhé2eb? 2nf
5 has a volume for accommodatlng said radio apparatus;
(b) a base section dimensioned to close the open
bottom of said housing;

(c) a battery container section molded integrally

</
with said base section, for containing.a battery for said
10 radio apparatus; |
(d) a printed circuit board for mounting said radio
apparatus and having a'contoﬁr wﬁich conforms to the
integrally molded base section and said battery container
section; and
15 (e) a locking mechanism for locking said printed
circuit board to said bése section and said battery container
section.
o’

2. A housing structure as claimed in claim 1, wherein

said base section comprises a base plate.

3. A housing structure as claimed in claim 1, wherein
said base section comprises a bottom casing for storing

an optional part of said radio apparatus.

4. A housing as claimed in claim 3, wherein said radio
apparatus is a paging receiver, and said optional part is

a vibrator.

A0
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-16- 5. A housing as clained in claim1, wherein said battery contai ner
section includes-a positive termnal mark, a negative termnal mark and a
shape-mark i'ndicative of a battery which are fornmed by locally renovin
said battery 5 cont ai ner section. 6. A {gusing structure as claingéyin
claim™, wherein said | ocking nmechani smconprises an aperture and at east
one tab which are fornmed in edge portions of said printed circuit board; a
proj ection extending fromsaid base 5 section at a position which
correspands to Sai d Aphotusirg asretessed oimeslaimobhg wiessinl dmisk anidmn
and sai { battery container section to be engagable with said tab; a

shoul der~f or nedcanthdner sachtiporinchudés aarposbhivé termidmsl tmeank cant ai ner
section which is engagable wi th 10 said printed circuit board; and a pin
for interconnechPagtikedtproiral | Barkmnd 2 dcshpre tprk mdicatinih@

structure as clainmed in clajm1 further conprisjng hol der neans_for hol di ng
sai d housing. 8PRtLATKOWRIAR IFRUEPTIRA Y c1F LY | FERPEBE SaithRaditeAi d

hol der nean congrhses a but%erfly type clip which is directly fixed to a
back of said hotBFhG 8" SSA*hBUsing structure as claimed in claim 7,
wherein said hol der neans conprises a generally U shaped body which is cut

away in portiong_thegeg&ug@hghsggééggpgngg claimed in claim 1, wherein said

locking mechanism comprises an aperture and at least one
o tab which are formed in edge portions of said printed

circuit board; a projection extending from said base

5 section at a position which corresponds to said aperture:;
a recess formed in one of said base section and said
battery container section to be engagable with said tab;
a shoulder formed at least in a portion of a region of
said battery container section which is engagable with

10 said printed circuit board; and a pin for interconnecting

said projection and said aperture.

\_ 7. A housing structure as claimed in claim 1 further

comprising holder means for holding said housing.

8. A housing structure as claimed in claim 7, wherein
said holder means comprises a butterfly type clip which

is directly fixed to a back of said housing. ' -

9. A housing structure as claimed in claim 7, wherein
said holder means comprises a génerally U-shaped body

which is cut away in portions thereof which correspond

—

Ay
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- 17- to an upper portion, a |lower portion and a front portion. 5 of said
housi ng, thereby allowi ng said housing to be slid into said holder neans; a
boss- posi-tioned on a side wall of an upper portion of said housing;, a notch
f or med an upper edge of said q-gtlﬁged body in a position for engaging -
with s boss; and a butterfly type’clip nounted 10 on a back of said:

U- shaped body. 10. A housing structure as clained in claim9, wherein

sai d hol der neans further conprises a notch forned in a portion of said

U- shapedhody, v&l}sega} YR fors Al RAKL B RATrAINY 58T n@ N pottibiat a battery

Is allowed to S "iInserted into and renoved from said battery cont ai ner

sects on yhida Saidhdoiglersnmans, holdswisj daiAUsiondinkl toABRORIIRY St Nt ure

as claimed in claim9, wherein said holder means further conprises a

proj ect i pieeXdanimgl ddPMearsl fatody faiid idnedapadabedgeviiagh i s
engagable with said housing and in the vicinity of said upper open 5

edge; ansf dAmtupperc gicart iadn kot lesidddpudimygi & mogjodc tlioamednd next endi ng from
sai d upper opening; and said housing includes a recess in which said

proj ect iam ugpemiclide sHapRidody-shapedgagdedy. i a posdddiong forr uct ure as
claimed in claim9, wherei-n said boss is formed with an aperture for

engagi NERIAHETR ISy F3i &9Fs: and a butterfly type clip mounted

10 on a back of said U-shaped body.

10. A housing“Structure as claimed in claim 9, wherein ),
said holder means further comprises a notch formed in a
portion of said U-shapedbody which covérs sdid battery
container section, so that a battery is allowed to be
5 inserted into and removed from said battery container

section while said holder means holds said housing.

11. A housing structure as claimed in claim 9, wherein

said holder means further comprises a projection extending

from a surface of said U-shaped bodv which is engagable

with said housing and in the vicinity of said upper open "
5 edge; and slots'located at both sides of-said projection

and extending from said upper opening; and said housing

includes a recess in which said projection of said U-shaped

bodv is engagable.

12. A housing structure as claimed in claim 9, wherein
said boss is formed with an aperture for engaging an

accessory therein..

ARG
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-18 13. A housing structure as clainmed in claim 12, wherein said
accéssory is a chain.with a clip. 14. A housing structure as clained in
cldirm 1 further' conprising an opening for |oading and unl oadi ng ?§E§
battery; a battery cover slidably engagaglﬁ Wi th said opening to se said
opening; and a battery cover |ocking 5 nec gnlsn1for | ocking a sliding
motion of said battery cover; said battery cover |ocking nmechani sm
conprising: a lock knob, a knob opening for receiving said | ock knob which

s formed in ansdoe meusin dhrediviload wlaaRdalonuBladnl 19, opROFOgyt Nt
is perpendicular to a sliding direction of said battery cover' hoo aped

t ongues r med s@iids aictels@Veyk 1@ af @haiackiirg @aicdipbock knob in said knob
openi ng; and stop lugs extending from edge portions of said knob opening
which are perpendicular 15 to a novable direction of said | ock knob, said
stop | ugs coopddat i Ag heusingaistruetkrehasedladmgdednt olaimplspugtheek knob
at a predeterm ned position. 15. A housing for a portable radio
substanti al | y sompsisinge@nheopendng forr dbaddngeand Bhjeading saidi gs. 6-
20 19 of the acconpanylng dr awi ngs.
battery; a battery cover slidably engagable with said
opening to close said opening; and a battery cover locking
5 mechanism for locking a sliding motion of said battery
—/ cover;
said battery cover locking mechanism comprising:
a lock knob, a knob opening for receiving said lock knob
which is formed in an edge portion of said loading and
10 unloading opening that 1is perpendicular to a sliding
direction of said battery cover; hook-shaped tongues
formed on said lock knob for locking said lock knob in
said knob opening; and stop lugs extending from edge
portions of said knob opening which are perpendicular
15 to a movable direction of said lock knob, said stop lugs

cooperating with said hook-shaped tongues to stop said

lock knob at a predetermined position.

.15. A housing for a portable radio substantially as
described hercin with reference to Figs. 1-5 or Figs, 6-

20 19 of the accompanying drawings.
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