2212643 RADI O COVMUNI CATI ON APPARATUS This invention relates to a radio
communi cati on apparatus for selectively receiving a plurality of cal
signals indicative of a plurality of call nunbersg $mespegtively. The
radi o comruni cati on apparatus may be a radio paQEZETﬂegéﬂv€r, a

or the like although description wll be mainly made about the

transcei ver,

.radi o paging receiver. A radio paging.fjeceiver of the type described, 10
deals with a plurality of call nunbers. The radi o paging receiver is for
selectively receiving call signals which carry the call nunbers,

respectively. The radi o pagi ng receiver conprises a receiving circuit for

recei ving each of the call signals as a 15 received signal. Mire

specifically,

the received signal is produced as a particul ar reception

signal in response 2 to one of the call signals that indicates one of

nunbers. In a conventional radi o paging receiver, a processing
is connected to the receiving circuit 5 to process or classify the
received signal into one of a plurality of individual tone signals which

the call
circuit

corresponds to the call nunbers, respectively. The above-nentioned one of

the individual tone signals indicates reception of the particular reception

si gnal .

c

10

10

15

Connected to the processing circuit, a
RADIO COMMUNICATION APPARATUS

This invention relates to a radio communication
apparatus for selectively receiving a plurality of call
signals indicative:of a plurality of call numbers,
respectively. The radio communication apparatus may b=
a radio paging receiver, a transceive#; or the like
although description will be mainly made about the radio
paging receiver.

A radio paging receiver_of the t&pe described,
deals wiﬁh a plurality of call numbers. The radio
paging receiver is for selectively receiving call
signals which carry the call numbers, respectively.

The radio paging receiver comprises a receivihg
éircuit for receiving each of the call signals as a
received signal. More specifically, the received signal

is produced as a particular reception signal in response

"



controlling circuit control's a tone generator to make the tone generator
generate a particular one of audible tones as a particular tone.in response
td the above-nentioned one of the individual tone signals. The 15
particular tone indicates:reception of the particular reception signal. In
other words, the particular tone indicates the call number of the _ -
particul ar reception signal. Thus, the conventional radio paging receiver
20 carries out not only indication of the call nunber of the particular
reception signalt®n%ieb thriieall onignader Fhat dndéseltest aree afaltheignal s
by the use of the . particular tone. In other words, indication of the cal
nunber of the p&rthilkJlU¥P$EReption signal and i ndication 25 of arrival of a
certaﬁh-one of. the callzfi nal s_are sinu tanggusl garried qut by the

parti Gukar tone. In order” tD AT HHPPALNERLSP R géﬁ?iégFfﬂgE§géilchsof
Y- t Jdee i of.g : oud tQ X [
?ﬁ26233{%le0tgﬁ§§; Fofhé aﬁ%ﬁgsﬁg%cﬁsoﬁgﬁﬁgégﬁgiBPe%Pgngfcﬁi¥ﬁ¥q FFESGund
pressure |evels W ¢hdcedy QﬂercfMiﬁfveﬂ&yféhggvgﬁc%tiglnal"‘ﬁl‘ﬁ'%ot g, 'S%li-nda
pressure |evel of each of the audible tones is nmeasured at a position
spaced fron1thepuadhaﬂ@yﬁdﬂlﬂﬁﬂiﬁi@ﬁaDYtéﬁéVEY?ﬁﬁmE'Wﬁ&%hﬁcofpﬁﬂpdﬁ&s the

radi o pagi ng receiver generates a considerably [oud tone when thereceiver
i s positioned atoathengaldl intmberp) ctespéctively. The above-mentioned
one of the individual tone signéls indicates reception
_k#¥ of the particular reception signal.

10 Connected to the processihg circuit, a
controlling_ci:cuit controls a tone generator to maké
the tone generator generate a particular oné of audiﬁle_
tones as a particular tone in response to the
above-mentionéd one of the individual tone signals. The

15 particular tone indicatés reception of the particular
reception signal; In other words, the particulaf tone
indicates the call number of the particular reception

signal.
Thus, the-conventional ra616 paging recéiver

20 carries out not only indication of the call number of
the particular reception signal but also indication of
arrival of each of the call signals by the use of the
particular tone. 1In cher words, indication of the call
number of the particular.reception signal and indication

25 of arrival of a certain one of the call signals are
simultaneously carried out by the particular tone.

Iﬁ'order to avoid influence of &n ambient noise, -

it is necessary to make the tone generator generate a



10 ~However, a possessor of the receiver can not stop such a |oud
tone until the possessor can recognize the call nunber corresponding to the
tone in question. This is because the tone serves.as both the indication of #
arrival of any one of the call signals and the 15 indication of the cal
number of the call signal received as the particular reception signal., In
as much as a long tine interval is necessary to.recognize the call nunber

corresponding to the tone in question en the receiver can deal with
i ncr eased éB“ﬁuﬁB@F-&ﬁ(ﬁﬂthékhﬁﬂ%,aﬂgngﬂ F8H§sr§*ﬁéﬁnﬁ§ﬁﬁ%f?{wgeneﬁgted

- for. a long tipe. hus, the . ' ' i ' U i dably

o o2 LorOebefEor, LR b EP AN 0B Aohg R R Boagleunavel dobly
25 . 1kbelS wh1RhelY & Ah O] €hln OfebBhtyLBIGH IR e 1Y Giidle A radio
conmuni cat i 6n apparat us which i's capable of generating a call tone wi tout

191 ving anyeheodhed BresdustdOnyal OyEdehatli B YRRINRHNINN wRpes atyis M0
matter where the-radi o comunication apparatus is positioned. It is another

obj ect. of mBhsurRERE QN gdk PEDVH depaceadifeomonuenireatiioopaapipey at us of the
type 5 described, for which a short tinme interval is sufficient toindicate
arrival of rezgelivergmat shiarty ocentimeterssed Thatbdrs ofthealtadiaber s
i ndi cated by the respective call signals. It is still another object of
thi s i nvenpagingo receiver generates. a considerably loud tone when :
- the receiver is bositioned_at a_compatati#eiy'quiet |
-.Placé.. ' L - .-_*'jEZ*aL;;-:'3--'- o o \J
10 However, a_pqsseség# of.the géceiver can not '
stop. such a_ldud,tohé uptil the pqssesso§,can::éqognize
_thé cail_numbé;ﬂcorresponding'tq.thg;ﬁoné in.question}
This is because the tone serves.astpofh,the indicaﬁion
of arrival of_anY}one.of.the call sigpals anduﬁhe |
15 indication of the call number of the call signal -
 received as the_pa:ticuiar reception,signalg_“_ 
- Iﬁasmuchﬁas;a lohgxtimeuinﬁgrvalgis necessary tblf
'recognize the call number corresponding to theytoné.iﬁ- | L
question when_the.recéiver.canldeaiqwith an_ihdreaéed' SUJ'
20 number of call ﬁumbersr a_loud.tone-is;inevitﬁblyfa
génexated.for'a-lbng time. Thus,-théjcdnveﬁtidnal:radio
Paging-receiver,ﬁnavoidably gives any;trouble.to_those'

around the receiver.

_Summary- of the Invention:

25 _ It is therefore an object of this invgntion:to.
provide a radio communication apparatuSﬁwﬁich-is capable

. of generaﬁing a - call. tone without_giviﬁg?any.trOuble to



10 provi de a radi o conmuni cati on apparatus of the type described, which is
suitable for carrying out indication of the call nunbers of the call _
si gnal s by using conparatively quiet tones. Qther objects of this invention
wi |l become 15 clear as the description progeeds. A radio conmunication
apparatus to which this invention is applicable is for selectively
receiving a plurality of call signals indicative of a pIuraIity of cal

nunbers, res pec&*aseé Yardifa' @Qh&?oCQg{ﬂﬁﬁh‘i@alxzﬁ S

Brl%
receiving means for recelrving each ca é)a S as a recelved

signal . Accor difigird Ocidi Sakf¥CBbhf nﬂ—:Q% badia p%‘l@% Gl | ADTBHEd US

conprises processing: neans connected to t he e €l vi ng neans for processing

t he recelved signal i ntpe ai §0gHBEHER ggpbcgogg $ranali dveiHEessnted | ve of
recep{;ﬁh of the received signal regardlfess of the call nunbers, tone

gener t i ng meanrdwirdejemer adi ageemphini ehitipnofappatidts tahathe afgcbe
controlling neans connected to the processing 5 neans for controlling
t he tone genés alesurileads fon whiphnaeshorthéimemiteatdl ticheswf fimient
make the tone generating nmeans_generate one of the audible tones that

i ndi cat es recept? dm@kcate *?éébvébdogl gadls signalsHAuan Faomn Bri ef

'Descrlptlon of the Drawi ng g 1 is_a block diaggramof a radi o paging
recei ver accouﬁqﬁfqﬁf%ﬁi%ﬁ%Bﬁ neht cat 1t Rraberse i dhgated by the

respectlve call signals.
It is,stiil another object of.thié invention to
16 provide é_radio communication apparatus of the type -
described, which is suitable'fof carrying out indication
of .the call numbers of thé?call signals by using
-compa:atively quiet tones.
Other objects of this invention will become
15 clear as the description proceeds.
_A radio communication apparatus to which this
invention is applicable is for selectively receiving a
plurality of call signals indicative of a plurality of
~/ : call number§, reSpectiver, The-radio_cémmunication
20 apparatus includes receiving means for receiving each of
_the call Sigﬁals as a received signal. According to
this invention,uthe radio communication apparatus
comprises processiﬁg means connected'to the receiving
-meanS'for:processing the.received.signal into a common
25_c§11_tohe signal representative of reception of the
received signal regardless of the callunumberé, tone
gepgrating meanslfor generating a plurality of audible

tones, and controlling means connected to the processing



Fig. 2 is a block diagramfor use in describing 10 a part of the radio

pagi ng receiver illustrated in Fig. 1; Fig. 3 is a flowchart for use in
describing operation of the radio paging receiver “illustrated in Fig. 1;
and 15 Fig. 4 is a tinme chart for use in describing a tone .

generating operation of the radio pagind receiver illustrated in Fig. 1.

Description of the Preferred Enbodinent: Referring to Fig. 1, a radio
pagi ng recei ver 11 20 accordln to.a preferred embodi nent of :this invention

is for sel SRERRE| fOFeCONFERY 14T tﬁQﬁ|??n%fgﬁﬁFFa§FQHaF§aPﬁHFﬁht|ve of ‘a
| it f | | b t f t | |

Fr anan ({ o SEPaNFRAFS. ShEnSOMRG SALT -FERF{ EERRSL: &?’?Sﬁkﬁn S s 25
The pagi ng %% %X@inélmbins.ﬂ§ﬁ¥§éé€‘%ﬁ@’8?1£921%%ﬁ§b§ @%ﬁ%? for

generati ng agi ng recer ver  F
battery 12 {hapughed ?EQM?dﬁbdﬂE¥fﬁﬂé*fEE@&véQUEESnSWthE %@d%%héwt'vafed

6 by the electric power en the power source swtch closed- -
to an on steége. Description will hereinafter be nmade only as regards a
case where the power source switch 13 is put into the on state. 5 '
The radi o signal i sBpiielfedesriiptdronnsnelae 1Brardnguppl ired to a radio
-section 15. Wen the radio section 1o Is activated.by the electric. power
suppl i ed Fig. 1 is- a block dlagram of a: radlo pag1ng :

recelver accordlng to an embodlment of - th1s 1nventlon,
Flg; 2-1s_a block dlagram for use-ln descrlblng- '  \hj
10 a part of the radio paging receiver illustrated in- )
Fig. 1: |
Fig. 3 is a flow chart for use in describing
operation of the radio paging'reéeiﬁer-iflﬁstfaﬁéd*in
Fig. 1; and
15° Fig..4 is a £ime chart for use'iﬁ’déécfibiﬁghé_
tone generating operation of the. radio paging receivér_j

illustrated in Fig. 1.

Description of the Preferred Embodiment: - o
'Réferring-tolFig, 1, a radio paging receiver 11 §h4

20 according.to a éreferred-embodiment of this invention is
forfseléétivelyﬁreceiving a plurality of call signals
indicative of é.plurality of call humbefsy respectively.
Each of the call signals is'traﬁSmitted”asfa”radia*
signal from a transmitting station (hot'shOWQ).j”

25 The paging receiver 1l is for use ih“combinaﬁfon'
with a'battery'ié fbrhgénefating éléctrit"poﬁerﬁﬁ.ihe.
paging receiver 11 is coupled to the batfefy I2“Eﬁr6ugh

a manually obefable power source switch'lj“ahd activated



ffomthe battery 12 through the switch 13, the radio section 15 converts or
denodul ates the radio signal into 10 a baseband or denodul ated signal. The
denodul ated signal is supplied to a waveform shaper 16. The waveform
shaper 16 is also activated by the electric power and shapes a wavef or m of
~the denodul ated signal into a shaped signalg of a digital waveform The
shaped 15 signal is supplied to a decoder 17. Wen the decoder 17 is
activated by the electric power, the decoder 17 cooperates with a quartz
crystal oscill byothe8elmttaile Raweprwigeantied| powendsonkygenswiktegh 13 iis
response to the shaped signal to produce 20 various tone signals in the .
manner whi-ch welpsegt &o 8 dustiakel. Desouippiakewild herednadteadben t he
decoder 17 through a driver circuit 21 of, for exanple an anplifier '
Under {tthe cont F‘B%eopntlﬂ(ea&eémr‘ls?atwq* otRpRakRE PQWEENEPHEES a

plura"}y of aud| qnes 25 wth t drlver CIFCUIt 21 activated by the
el ectric power® $ﬁ§t s 1§ P&y dd’cfs"pe'ﬁ?& OB 5 LRt Ses, | n cooperat ion with

the d t 21, 3.4 t |
LD O VT B U 2 R B SRR L 00 BRERDY R aBAERAL 4 ' e
decoder 17 fora%ogki?g'ﬂe% kG Sxtaﬂtié @ééé‘f&ﬁofss'ogﬁﬂ n"E68 ERajLeset

swtch 22 is close an on stat possessor e pagi ng receiver
11.. The tone gbkgpRisni A3t rl%CtddHivsdt%l'ﬂlbW the b@f@@@r%eﬁawai Ehﬁplled

descrlptlon pr oceeds.
from the battery 12 through the switch 13, the radio
igf o sectlon 15 converts-or demodulates the rad;o signal 1n£o
10 a baseband or demodulated signai.' The demodulated
signal is Supplied to a waveform shaﬁer l6. fhe -
waveform shaper 16 is also éctivated by the electric
power and shapes a waveform of.the dembdulated signal
into a shaped signal of a digital waveform. The shaped
15 signal is supplied to a decoder 17.

-When the decoder 17 is activated by the electric
power, the decoder 17 cooperates'ﬁith a quartz crystal.
oscillator lé.and a P-ROM (programmable read-only
memory) 19 in response to the shaped'signal to producé

20'various tone signals in the manner which will later be
described. A loudspééker 20 is connected to the decoder
17 through a driver circuit 21 of, for example, an
amplifier. Under the control of thé decoder 17, the
.loudspeaker 20. generates a plurality of audible tonés
25 with the driver circuit 21 activated by the electric
power. That is, the loudSpeaker_Zo-serves,"ih.
-cooperatidn with the driver circuit 21, as a tone

generator for generating a plurality of audible tones.



Turning to Fig. 2, descrlptlon will proceed to a detailed structure of the
decoder 17. The decoder 17 is inplenented by.a one-chip central
processing unit (CPU). 10 Thé decoder 17 conprlses a program nmenory 23 for ¥
menori zing a program conprising a succession of instructions. The program
defines operation of the decoder 17 afger the decoder 17 is’sUppIied W th
t he shaped si gnal fronlthe ~waveform shaper 16. 15 : A program count er
24 is connected to the program nenory 23 for use in accessing the program
nmenory 23 hAymanualitlyeopesiapi= reaﬁﬂﬂ§w1tgha2%omﬁtCﬂBpFCFﬁdtﬁ@ Fh&gr am
~counter 24. The program counter 24 is usually counted up by agne at every
|nstructloﬂe@qdeSOhitanSPEQQQﬂqutQHFQﬂepﬁF?Pc&P&FrPﬁ§EPﬂc§ﬁ&ﬁE such jas
junp instructions or the 1ike:  Thus, - £ grogran1nenoré 3 ﬁ;oduces ,f

AP es B%

t he-i nst r UeBeBNENENT8sLEr F¥iEENIZH T °sPgnaPt R Y the prggr

t 24. R . ~th t t ) t-int
opor at 1 on FAESSREREoREs HAfh BRELPE M PUF 5o 38q 0050 SPEeaSTRRsr var Lﬂs"
ki nds of contﬁrgﬁﬁégnalsg%gfx%fﬁftgéﬁﬁﬁ% gigggngg Eﬂ%'@g%%r'%éﬂghQ?COder

17. The’ctB? ence "I's produ conbl nation o
oscil I atiop UniLq¢7 connected to the quarts.crystal oscillator-18 and first
and second®IPhers 281 and 282 each of which is connécted between the

‘oscillation unit Z%uQBanthpWQQFSQPI @éscﬁlptlon WLIhepﬂkﬂgﬁﬁmHﬁﬂuﬂter 24

IS connected to a data . L
detailed struCture_of-the.qecoder.l7,r*The'decodera17 is
implemented-by a'onedohip-oentralrprooessing'unit-(CPU).. &ﬁﬂo

10 The decoder 17 comprlses ‘a, program memory 23 for |
memorlzlng a program compr151ng a suecession of -
1nstructlons.- The program deflnes operatlon of the
decoder 17 after the:decoder 17 is- supplled with the
,shaped:51gna1~from the waveform shaper 16.

15 : A program ooonter"24 is_connectedvtofthe'program
_memory.23_£or,useﬂin.acCessing rhe programfmemory'23 by
_am.address;signal;-namely; by a oount-kept in the
'program counter-24 " The program counter 24 'is usually S S;J.
counted up by one- at every 1nstructlon.but sometlmes “

20.rewr1tten,by_part1cu1ar:1nstructlons;=such-as Jump i

instructions or_the 1ike. :Thusrﬁth¢5program memory 23.
produces the=inetruotioﬁs in.accorﬂahoe:with;ﬁhe“address_
Signal"kept-ingﬁhe prOQram:counter.24yf“

| Responsiﬁe to the imstructions; a proceésbf’ZS

25 is put inﬁo_operatiOhwin eynchronism withla.cloékﬁpulee-
sequence-to-deliyer'?arious.kinGSfof contro1 sighaTS"ZS
to'structﬁral eiements.includedainathe.decOder“17. “The

clock.pulsesseQuence%is produced'by?aﬁoombinationiOf*an '



nmenmory 29 through a data bus 30. The data nmenory 29 has first and second
areas 291 and 292 and a remaining area. The first and the second areas 291

d 292 will later be described. The address signal kept in the program 10
counter 24 can be delivered to the remaining area of the data nenory 29
under the control of the processor 25. Addi®8ionally, the program counter 24
is supplied with a junp address signal representative of a junp address
through the data bus_30. An arithnmetic logic_unit 31 15 | abelled "ALU' and
an accumul at or 82Ciiparies undt %%w§9ﬂQﬁF rﬁ%t%@etﬁu?ﬁEsdEFXsﬁéé 30.

The t hnet I t d t | at
doscribed.  The a,%@éia%”#?ghiéea” i e%e%g% tlhess PhTCaRRo2f2a o

t he data bus 30 ough rg %M N
connegfgd to theggétggbuglgb tﬁ oug a secon éé%ﬂngpg %g %ﬁlbﬁayglﬁus
30 is nnectedzyoagaetq5lﬁggdgggaytzgu.through a first output port 35 and:
is also connected to the P-ROM 19 t hrough a second output port 36. 25 :

Turning to Fig. 3 with iAbCHeReE a0 dddhter CANtiHUeSnndecEai Bbi ANadthl
proceed to operation of the decoder 17. Wien the decoder 17 is supplied

wi th the shapedmémgpgl zbrenlrblquweiaﬂarnmmm 16Thé h@atacmdmory 29 has
judges at a-first stage Sl1, in cooperation with the P-ROM 19, whether or
not the shaped figatl and seconfd tAreamaldd9kiandl 292 dhdtai semaipidgcedea.l?
judges with reference to a nenorized content of the P-ROM 19 whet her
The flrst and the second areas 291 and 292 will later be
\Mf described. The address signal kept in the program
| 10 ¢§unter 24 can be delivered to the remaining area of the
data memory 29 under the control of the processor 25.
Additiona;ly,-thé program cdunter 24 is supplied with a
jump address signal representative of a jump address
through the-data bus 30. An arithmetic logic uhit 31
15 labelled.“ALU" and an accumulator 32_1abe11ed "ACC" are
also_cbnnected to the data bus 30.. The arithmetic logic
uqit 31 and ;he:accumulator 32 will later be described.
The waveform shaper 16 and the_reset switqh 22
is connected to the data bus 30 through a first input
20 po;t 33. The P-ROM 19 is connected to the data bus 30
through a_secoﬂd_input port 34; The data bus 30 is
conngctéd to the driver circuit 21 through a first
_output port 35 and_is also connected to the P-ROM 19
_through'a Segond output port 36. |
25 _ _.'_-Tqrning_to Eig. 3 with reference to Fig. 2
continued, description will proceed to operaﬁion_of the

decoder 17._ When the'decoder.17 is supplied with the

shaped_signal from the waveform shaper 16, the decoder’



5 or not one of the call signals is received . The P-ROM 19 nenorizes, as
the nenorized content, a plurality of directory nunber signals of a
plurality of directory nunbers indicated by the reesponsive call signals.
‘More specifically, the P-ROM'19 is accessed 10 under. the control of the
processor 25 so as to derive one of thegdirectory nunber signals at a tine.
Under the control of the processor 25 and through the "‘accunmul ator 32, each
of the directory nunber signals is conpared by the use of the arlthnetlc
| ogi ¢ unit 131 jmdded5atha fhaptdstagnMSk*nnnt¢mqm@ﬂattmmfw;th thput port.
33 fromthe wavef orm shaper 16. Wen the shaped signal is coincident with
one of theHhRQﬂnkﬂy vikebberspgnabs, ﬂhﬂaﬁhﬁﬂ#ﬂmﬁi%ﬂ?bgi% enetog8ltheppl ies
- the shaped sign to the data bys 30 as a received signal. O herw se, fhe '
- 20 first sﬁé&g!§99%ﬁ¥%pea?BéFyléarﬁhﬁjQﬂﬁ°49ﬁ|17eb3 IeF vhehcal |l si %

d Th th 5 mbj
13 bt e katathias (7B BSBRRLeeh e of FRD hTRGoLarhhe chitg, DFM
f t st S1. . Th h of the
ol 51 gl ans°ta P FEchNe Sath" UBIY 4 {%%%%5353%%%32 FBN. cecond
stage S2. At £84, S4808n S meldd /e S orfP, | HUPPSLUNELYCLeOr NOT
alT 'signa

t he recelve S|gn "1s a conflrmation OV\ﬁItlngC ichis

al ready 1 e é’&ﬁ y L §mBag] Qﬂghsﬁsl W al bildz 4 idy é‘? alfééeséyng received

signal precedi ng e received Signal in question and
' numbers: indicated by the’ respon31ve call 51gnals.

' ‘More spec1f1cally. the“PfROM*19-1s accessed ) | o/
'10 under the ‘control ‘of the processor 25 so as to derive’ . n
one of*theﬁdirécfory”number signéis atia”timéﬁ Under
B the'cohtrol.ofstheVprdcessor 25iand"£hroughftheﬁ°’
_ accumulator 32, each of the directory number signals is
compared by the use of the arithm5£ic”lo§ic unit 31 with.
15 the shaped signal sent:through;theﬁfirstainﬁﬁé’poEE 33 |
‘from the~aneforﬁashaper 16. When the shaped signal is
coincident with one of the direcﬁory-nﬁmbérfsigneis, the
arithmetiC'logic ﬁnit_Bl'Suppiieshthe’shabed-siénal_to_. ;;).
" the data'bus"36”as a received signal. Otﬁerﬁise,Lrhe ' o
20 first stage Sl.is“repeatediy cerriéd,odt”untii ea&h of
the ‘call signals is received.f”Thus;“the.processor-25
serves, in'dombination with.the P4R6M 19 aﬁaifhef“V
arithmetic 1ogiceuhiE'31;'as'a receivihg'errengement.at'
the first stage Sl. The receiViﬁg errehgemeﬁtsisffor.
25 receiving eaChfofifhe celi signais“és”ahréceived signSl.
The first stage Sl proceeds to a second stage SZ
At the’ second stage SZ, the processor 25 judges

whether or not ‘the recelved signal is a confirmation



which is not yet confirmed by the possessor of the 5 paging receiver 11.
The confirmation waiting call signal w Il becone nore clear as the

descri ption proceeds. Such a‘confirmation waiting call signal is nenorized
in the first area 291 of the data nenory 29. Mre specifically, the first
area 291 of the 10 data nenory 29 is.access under "the control of the
processor 25 so as to derive the confirmati on waiting call signal. Under
the control of the processor 25 and through the accunul ator 32, the

arithmetic | ogi GatindlcSPIP8LEAaLNGHISHCIICRITLHEY) FEEEvEad 6%%& he
data bus 15 30 with the confirmation waiting call signal. Wen the received
signal. is not copa¢is@niedbibethe1cqrfiign.mal) as Rigteteding segodvedt he
second stage S2 is followed by a third stage S3 which will presently be
descrtﬁed. Wien ¢ ignapcpre#eddingnghel receivediaiigndl hin hpuddt bomfandat i on
martiﬁgﬁcall signal, the second stage S2 is succeeded by a fourth stage $4
which will | aterwlbechiebgrnbbdyent condirimed] byt ddve B ssarsor cebstoe 25
makes the arithmetic logic unit 31 process the received signal 25 into a
common cal | tohePa9iRdl FeeptBSEntari v&hgr conddmmadiian WHkEIng F3LY signa

regardl ess of the, cal] nupber of the received signal ipn question. The
common cal |t one®gRhl WLl sberene mege; ﬁéeﬁ?c@ﬁg t3"r"ead Htiong e gata

menmory 29. That_is, produckiop of the.commn call. t.one sigpal.is_gatried
out at the thirPEreeBiSs ThER & rentizREaer deirl SR Eletef Gheu th
| memorized in the first area 291 of the.data memory 29.
s ©~ More specificaily, thé first area 291 of the
_ 10 data memory 29 is accessed under the control of the
processor 25 so as to derive the confirmation waiting
call signal. Under tﬁe control of the processor 25 and
through the aécumulator 32,'the arithmetic 1ogic unit 31
compares.thé received signal received from the data bus
- 15 30 with the cbnfirmation waiting call signal. When the
| receiﬁed signal is not coincident with the confirmation
waiting ca11“signa1,:the second stage S2 is followed by
a. third stage'SB which will presently be described.
When the received sighal is coincident with the
- 20 confirmation waiting call signal,-the"second stage 52 is
sudéeeded_by a fourth stage S4 which will later be
described. | |
At the third stage s3, the proéesSpr 25 makes
thé=arithmetic logic unit 31 process the received signal
25 into a common call tdne signal representati?e'of
reception of the received signal regérdless of the call
number-qf.the'receiVéd signal in question. The common )

call ‘tone signal is stbred'iﬂto the second area 292 of



the arithnmetic logic unit 31,as a processing arrangenent 5 at the third
stage S3. The processing arrangenent is connected to the receiving .
arrangenment for processing the received signal into a cormon call tone . ¢
signal representative of reception of the received signal regardless of the”
cal | ‘nunbers. The third stage S3 10 groceeds to a fifth stage S5. At the
fifth stage S5, the processor 25 reads the comon call tone signal out of
the second area 292 of the data nmenory 29 and. delivers the common cal

tone si gnahd aidthe mansspeaer 2Rathieygpridimditicn b Ge ddminba fir st

out put port 35, and the driver circuit 21. As a result, the |oudspeaker 20
gener at es aald dforidhes igmiabl st caesiedliout @ate tife tﬂielmldsibaeet sAes \

i ndi cates reception of the.received signals as the common tone.. The cdﬁﬁoh
tone has a.sound fFhusurtheepcPcaisen i29 ayﬂﬁgﬂﬂﬂCQQRﬁr%%w%ntylthve

deci bel s when the sound pressure | evel is neasured at a position spacet
fromthe ﬁﬂﬁlﬂf%ﬁkﬂﬁ%%ﬁ 199h¢ URiE: Plo@d® iIhREIC SIS A¥FANgeBeREsor 25

The 25 A A% S Fhig8 FLage’ 83.0 KR, poRRRe S ARAARITRGRET K8 1iteh
Stage S5 coMBRAUATOL (09 BLESUIRIPIC LnBUIGE AL | 0-006s RgoCSS! O

arr angerrent I ng gener a a Co nation of-

the 12 *$3d291gﬂglt98tﬂr'V%Bdﬂdﬂ“&élf”ﬁoﬂ@ SEGRADNSC to the-

comon cal tone st gnal make the tone generato
' representative of receptlon of .the rece1ved 51gnal :

regardless~of_the callanumbers."The;third stege_SB' N
iO proceeds to .a fifth'stage's5.;" o |
At the flfth -stage S5, - the processor 25 reads
the common call. tone _signal out of the second area - 292 -
of the data memory 29 and dellvers the .common: call tone
~ signal. to the-loudspeaker'zo-through.the data,busr30,

15 the first outputﬁporthS, and the driver circhit.21.--As_
a'resﬁlt,_thewloudSpeékerizo-generates~one afﬂthéa;¢
_etdib;e tones. This one of the audibie.tOnesgindicates
reception,of-theereceived signals. as thegcommon.toﬁe.. . f.g;;.
The commoo_tooe_has;a.sound pressurelleyelgwhich is:

20 higher.than_seveﬁty-five,decioels:when.theﬁsoung,rv-
pressUre.level'is;ﬁeasured at a position spaced~froﬁ the
paging_receiver 11 by thirty centimeters.

Thus,,the_processor-zs serves, in combinatioo_
with_the second:aree_292_of.the date memory“29tandfthe

.25 first outouteporty35; as_e”cootrollihg.errangementfateT
-the fifth;stage_ss. The controliing,arrangementﬁis:
connected-to.the;processing arrangemenggfortcontrolling

the tone generator (namely, a combination: of the:



g€nerate one of the audible tones that indicates reception of the received
signals as a comon tone. The 5 fifth stage S5 is succeeded by a sixth
sttage S6 which will later be ‘described. Turning to Fig. 4, an exanple of
the common tone is illustrated along a first or top line. The conmon tone
has an audi ble state of a predetermned timgp 10 interval Tca and a _

qui escent state of another predetermned tinme interval Tcq. The audi bl e and
t he qui escent states periodically appears in the combpn tone at a

predet er mi ned pebudepBakeru2t rhdate tdrives. c2reafdt 321 0esar cpsponsei Ito 15
now be made as regards operation carried out at the fourth stage S4. \Wen

t he recei ved si ghel cosmoni waildertons tdigrel comfmakettha tanei ggneahltoxi gnal
at thg second stage S2, the processor 25 erases the confirmation waiting

cal | Skl;gﬁaﬂ' outgenerptef pnst off &heAmdiblehctomegathaheindjcatest the
fourth™stage S4. Subsequentl|ly, the processor 25 makes the arithnetic |ogic
unit 31 processTPREPLALE ¢&d tiggkacaines Siwprhs 28I o £omMEOB RAP- The

e oL e, St RPE St B AL el SRRV TR SRR BRSRER (D
LIl S oo fable SRS of (e data rerory 29, Thus, the
fourth stage S4 is foll ﬂﬁ'ﬂi% Qios%\/i%q.t m,Sté}geesg‘Zmple of the common tone
is illustrated along a first or toﬁ line. The common
/ tone has an audible state of a predetermined time
10 interval Tca and a quiescent state of another
predetermined time interval Tcq. The audible and the
quiescent states periodiqally-appears in the common tone’
at a pfedetermined period Pc.
Turning back ﬁo Figs. 2 and 3, deédription will
15 now be made as regards ope:atioh-carriéd out at the
fourth stage ‘S4. When the received signal is coincident
with the confirmation waiting call signal at the second
ky/ ‘stage SZ,lthe processor 25 erases the confirmation
waiting cail=signal_out 6f-the fifst area 291 of the
20 data memory.29 at the fouith-stage S4. Subsequently,
the processor 25 makes the arithmetic logic unit 31
process the received signallinto a repeét call tone
signal'rep;esentative of fepeated reception of the _
__received signal regardless of ﬁhe call number of the
25 received signal in question. The repeat_call tdne

signal is stored into the Second_area 292 of the data

- memory 29, Thus, the repeat call tone signal is



" At the seventh stage S7, the processor 25 reads the repeat call tone signal
out of the second areal.292 5 of the data nmenory 29 and supplies the repeat
call tone signal to the |oudspeaker 20 through the first output port 35 and g
the driver circuit 21. As a result, the |oudspeaker, 20 generates a repeat _
call tone which indicates repeated recggion of the received signal. In 10
“this event, the | oudspeaker 20 generates the. repeat call tone having a

sound pressure level which is sinmilar to that of the conmmon tone. Turning
again to Fipxoduced akahbbbefolrthe stagenistal IThentousthl suageasad ial ong a
second line. 15 The repeat call .tone has an audi ble state of a presel ected
time intervéplipwedney adqap¥sotht stiagee 3. anot her presel ected. tine -
interval Trqg. . The audi bl e and the quiescent states periodically appears,in
the repeat call tonktathg pP¥eBtB.cEE&RgFeSd e vireressorqadsl readso nd

Mg

redet er m ned. peri od Pc he comqmon_call tope .illustrated alon -thegflrSt_
Fine. Tur ni -{%ﬁﬁﬁ%tFFagi“%oﬁﬁdségﬁﬁka9&5u9ﬁ+$%ﬁaﬁ%°%ﬂdigr?BT?gﬁed by the -

L S5 e et LoD 20 RB o S S e RS BBl L
TEAES L O A oAl liolTERy E1ER8! ol 0
14 predet ergBrieds | 4ka dehat 8PRvekaRI el &1 OPEX &t i OPe b1t Nethe :
| _VIQudspeakerﬂzofgeheratés;a_fepeétucaliftone whichfﬁ_
indicates.repeatedg:eceptién:bf the received signal. 'In-:. \-3
10 this event, thenldhdspéaker.20_genefafes,tﬁe“repeafgéallr | |
tone having a sound préssure ievei-Whichuis similér to
that of the -common tone. | |
Turning again to Fig;'i,jaﬁkexémpléfpf'thef
tepeat;callftoné isﬂi11ustnated along'a-second.liﬁe.
.15 The repéat call_tone;haSwan audible state of a
presélected-timejinterval Tra and a.qdiescentgstate ofl
another p#esgiécted;time interval Trg. - The audible and
the quiescent,sﬁates périodicaily~appéars.in'ghghrepea£: ::.;;j .
call tone atfa preseIected period}Pﬁ thch~is:equél.to
20 the predetermined;period.Pc of the coﬁmon call tone
illustrated along the first line..:
;Turhiﬁgvbackato Fig§;j2 and;ijthe'Seventh.stagej,;
S7 is fQIIOWQggby'the'sixth_stage*86}=;At the sixth.
. stage S6, the processor 25 makesﬁthé first timer 281
25 start opération”éfﬂthe_first timer ZBlgwhen'the«us“
processor- 25 mékés the tone generator*geneiateféither
the éomméh.tonewér the repeat call £dné;  The first*

timer. 281 produces a first time-out signal when a first



first tiner

281 is started. - The first predetermned tinme duration may be

several seconds |-ong. The sixth stage S6 proceeds to an eighth stage S8.
Atf the eighth stage S8, the processor 25 j udges whether or not a tone stop
i nstruction signal is produced by the reset switch 22. As mentioned .

above, the tone stop instruction signal is produced when the reset switch
22 is closed to the on state by the possessor (user) of the paging receiver
11. In other words, a judgenent is carriedgput at the eighth stage S8 as

t o whet her or

not the reset switch 22 is cl osed. When the tone stop

instruction signal is not produced by the reset switch 22, the eighth stage
S8 proceeds to a ninth stage 89 which wll presently be described. When

t he tone, stop

succeeggd by

PEEREHSERIReS File, it rapatis 3APL ARdiRtion, St atnene

ninth stage nglFﬁt §i@9€s§6ﬂ p L amantﬁd{nn thLﬁkﬁﬁrﬁpredetermMHébeti?é
t the f t u the | |
not the first hEBtsh agdl sbveralistong t%?"@f%h COFREn' DPLGR' 8B

a negatlve result, the op eration_returns

th s

j udgenent |ﬂd|€§?€§e§ﬁ 5PfPPw&EHP§hw§ﬁﬂge ﬁ&m&nlnth stage S9 proceeds to

an eleventh stage SI1. At tht ehevelghti afea Zbatf%héﬂ§¥6§§§§°35zgﬁj£§§es
the received SIﬁF?hﬁlnto th first argg 291 0 e data nenpr

confirmation w4

r.of n |gﬁaF°ne s q $ignal ¥qhgroduced by

confirmation mmhelngsealBwsmghaQZLepreﬂsﬂmentinh;ﬂ\5hbﬁhgﬂtﬁevfbﬁ@ $Eopot
yet confirned PystBE-PP8ACS1Ghall 15" DRUUIE Wit e Yeset SXBELLY22 is

speaklng th
N

closed to the on state by the possessor (user) of the paging
receiver 11. In other words, a judgement is_carried out at
the eighth stage S8 as to whether or not the reset switch 22

- :is closed.: = When the tone stop instruction signal is not

produced by the reset. switch 22, the eighth stage S8 proceeds
to a ninth stage S9 which will presently be described. When
the tone_stop instruction signal is produced, the eighth stage

- 88 is succeeded by a tenth stage S10 which will be described

subsequently. _ L _ :

At the ninth stage'S9, the processor 25 carries
out a judgement as to whether or not the first time-out signal
is produced. When the judgement indicates a negative
resuit, the operation returns to the eighth stage S8. When
the judgement indicates an affirmative result, the ninth stage
Sijrbceeds to an eleventh stage S11.

At the eleventh stage S11, the processor 25
writes the received signal into the first area 291 of the data
memory 29 as a confirmation waiting call signal. As
mentloned before, the confirmation waiting call signal _
represents a received signa;fwhich is not yet confirmed by'thé

. possessor of the paging receiver 11. Exactly speaking; the



4

15 received signal is witten in the first area 291 of the dat nenory 29 as
the confirmation waiting call signal when the possessor does not put the
reset switch 22 into the on state before the first timer 281 produces the - 3
first time-out signal. Simultaneously, the processor. 25 erases either the
common call tone signal or the repeat call tone signal fromthe second area
292 of the data nenory 29 to nmake the tone generator stop generation of -the
~pertinent one of the common tone and thegepeat call tone. When such
operation of the processor 25 tones to an end, the operation returns to the
fi.rst stage S1: Description will proceed to the tent h stage S10. At the
tenth stage SI 0, the processor 25 erases either the common call tone si gnal

%0 1o T chhuesh s fBS5HE Bl ouh I R Fr B SRR 201, bR BRRIETY
the resetmembigh292ashehet cenfdsmession makting cabkt stghathwheni the the on
t at

state. 0%%;’&%&@%‘388 &Y nolt Bult! Ui s %ﬁ Spkeent - 14186 g8acEA' g er:a%bOp

generat i e co n tone or e.repeat _ca tone. .
pr ocessorb@gozer tbe Edrssniilmen A8linreduees ke dfirel Eé@eﬁPth§i§§F&

menory 29 gt EB{:QELP' ”Q:h%” r EXSrefdséfcel AEE thageomkdn call
In this event, e confrolling arran enent .S C nneﬁtgd to 16 th reset

swi tch 22t?Berr§I’<En’PI]|e°Foﬁ§eg€r?§eoﬂ5r al} tons FLINBh  HFOPHEREL ARG one i n-
response aﬁeahﬂghobt the data memory 29 to make the tone: generator stop h

. generation of the- pertinent one of" the common tone and the
[repeat call: tone., ‘When such operation of  the processor 25 \_)f
-~ comes to an end, . the operation returns to the first '
stage sl. S . e e |
Deséription will“proéeedtto the tenthtStage SlO;:*”
.aiAt the tenth stage S10,. the processor 25 erases either the |
‘common call tone signal or the repeat call tone” signal from _
“the second area 292 of the data memory 29 in response to the S
"tone stop instruction signal which is’ produced by the reset _
switch 22 when the possessor puts the reset switch 22 1nto the d“'
on state. Simultaneously, the processor 25 makes the tone
| generator stop generation of either the. common 'tone .or the
" repeat call. tone. ' B ' _ .
| Thus, ‘the processor 25 serves in combination \;3
with the second area 292 of the data memory 29 as a S
controlling arrangement even at the tenth stage S10. - In
this event, ‘the controlling arrangement is connected to



Stop instruction signal. A twelfth stage S12 succeeds the tenth stage 5
©S10. It will be assuned in connection with the twelfth stage S12 that the
feceived signal is a particular reception signal indicative of a particular
one of the call nunbers..At the twelfth stage S12, the processor 25 nakes
the arithmetic logic unit 31 process or 103gl assify the received signal
into one of a plurality of individual tone signals which correspond to the
call signals, respectively.- As a particular tone signal, the -

above- nent i onedheneaxett hewitch v22iued hmake shgnabsel geineatatorr eeyy | on of
the particular reception signal. 15 The particular tone signal is stored in
t he second aregen@xaifiarefiathe neomngn 28onéninhirespomser toprtdudianen of
one of _the indirvidual tone signals is carried out at the twelfth stage S12.
Sunn&ﬁzéing, t §&EOP dAEdIBICIPR $i@Ral n 20 cooperation with the arithnetic
logic unit 31 as the processing arrangenent even at the twelfth stage S12.
The processing arrangedertWeki R $HRIFOPLL [ BRCEPELS tfenfantd @b ed
signal into @n f a.plurality of indiyidual tone signal.g.after .th

control 1ing 95538 anddfil e A sined, LN oeaBRRESLOR 5 tA0 RS ERD ¢ he
common tone in 0 t 6.1l lingt [ i gnal,.s - ndi vi dual
tone signals Cg?;?é%p{)é}? ttgjét‘{:St%%{?e%%%%#ls?&%g%%eg{;i \%e%%.qjtkﬁﬁu;eaf

above- menti oneq¢-eeptilon sighdneindfyt el oFORe par@ithl dr'Ure?ld3S the
reception of the _
call numbers. At the twelfth stage S12, the processor
\¢; C | 25~makes the arithmetic logic unit 31 process éf

10 classify the received signal into one of a plurality of

individual tone signals which correspond to the call

- signals, respectively. As a particular tone signal, the

above-mentioned one of the individual tone signals

indicateé reception of the particular réception'signai.
15 The particular tone signal is stored in the second area

292 of the data memofy 29. In this manner, production

of one of the individual tone signals is carried out at
- the twelfth stage Sl12. |

' Summatizing, the processor 25 serves.in;.

20 coopération with the arithmetic logic unit 31 as the
processing arrangement even at the twelfth stage S12.
The processing érrangement is furthermore for
claséifying thg'received signaiﬂinto one of a pluralitj'
of'individual'tone'Signals.after the controlling

25 arranéement makes the tone'generatOr-stbp generation of
- the common tone in response to the tone stop instruction
signal. The individual tone signals cotrespond to the

-call ‘numbers, respectively. The above-mentioned one of



particul ar reception signal as a particular tone signal. The twelfth stage
~ S12 is followed by a thirteenth stage S13. At the thirteenth stage S13, the
5 processor 25 reads.the particular. tone signal out., of the second area
292 of the data nenory 29 to deliver the particular tone signal to the
| oudspeaker .20 through the first outpufi7port 35 and the driver circuit 21.
As a result the | oudspeaker generates a particul ar. one of 10 t-he audi bl e
- tones as a particular tone which indicates reception of the particul ar ,
reception sitipealindithizduak, tene gigniadgl dndiegatasreceptiomecfathenunber
of the particular reception.signal. In this event, the processor. 25 nmakes
the tone gem&%ﬁ%ﬁu&ﬁﬁmﬁ%ﬁ%P?h@nlﬁlﬁ&PﬂléﬁlérRﬁﬁﬁ29ﬂﬂﬁ¥mf%ﬂ%o%h@“ﬁ¥essure

o | which I t han t t hy ten d S , fhe -
b ocessor 25 act o, ITRE T hEER %‘t’%ﬁeh‘%{iﬁe lée GRABEAof the dataNg
menory 29 and .the first ort ,35 cont.rol rr ement’
even gt theQ%mlgeeéﬁqlefgégu 3 P% |s even éﬁ?\ %dﬁ¥?§$}$ €nd o
arr angenen tg?@@%% JF359 adQegﬁéaPQEtQ%WT3¥‘t&hé”ﬁ %ﬁ%&aou nSf Qﬁethe '

audi-bl e ton as a part| ar tone I'n response to th articular tone

signal . T@%d@ﬁé'é%&@fzéfnéf'Eﬂecahﬁﬁ H@ﬁﬂﬁy‘Eb‘ﬁotéEif§EPa£ﬁéCU|ar

receptlon sighal. Turning once again to Fig first through fourth

particul ar fpaies dilar |toné reigaal esgthil. a@ddypmg&e:smm htl@fo'b@hteme| i nes,
respectively. Each of 18
- first output port 35 and the driver Cchult 21.. ‘As a

result, thenloudspeaker generates a partlcular-oneﬁOf f: '_f\)
'lonthe audlble tones as a particular. tone whlch 1nd1cates | |
_receptlon of. the partlcular receptzon slgna1.= That 1s,
the part1cu1ar tone indicates the- call number of the
partlcularhrecept;on s;gnal. -Innthis“event,-thep_;
processor. 25 makes tne_tone generato:-generate-the
15 particular tone having a sound.pressu:eglevel-which.is
 1ower,tnen the common tone_by:tentdecibels.'

Summarizing, the pfoeesebrgzslacts;-inmﬂ-v:

o/

combination with the second area'292eof theldate.memory
29 and the firSt'output port 35;,es the -controlling
20'arrangement even.: at the thlrteenth stage: §13. In thls'
event, the controlllng arrangement makes the: tone
generator generate a particular one :of thegaudlble.tones:'_n
as a particular}tone in response-to the'pa:ticular.tone :
signal,,,The'particular-tone indidateSEreception of the
25 particulér-reception signal.;' .
Turnlng once again to Fig. 4,.f1rst through
'fourth partlcular tones are. Lllustrated along thlrd

through 51xth .of . bottom llnes, respectlvely.- Each,of



t'he first through third particular tones has a prescribed period 2Pc which
is equal- to twice the predeterm ned period Pc of the commbn tone

isl lustrated along the top line. The fourth particular tone has 5 another
prescri bed period 4Pc whi.ch is equal to four tines the predeterm ned period
PC of the common tone. The first through fygirth particul ar tones have
different patterns of the audible and the quiescent states in each tine
interval which.is equal to the period 2Pc. In 10 addition, each of the
patterns of thEhélEstsththughghommerMpartndu&atoueaesshdsf&erent from
those of the common tone and the repeat call tone. By the first particular -
tone, the posspsescrébedhpegigich@hcecdiiclr ils ¢qual 89 twhceetbgni ze a cal
15 regeived from for exanple, an office for which the possessor serves.
When -{ posse@§61§eESﬁF‘FPﬁ§ pREigt Bid farthe Gemmepkone hdlhussE356A can

d h d f back
L "ana 3. the ALPPECEER $8Ps1d88 -1 Fne Rl Shansrbten Lot PaR ot age S14
AL the Tourt gegtBuRLaos . SLiv ikn HeSess e PkFoLL EaggFoRd EhIE" 2%

start its opératron wh ssor

generate the PFE&EQWE g?@%et E‘?n r?:"e?[b@zt 'J@ &8¢ %Q“&Sﬁm 8nS£6AR4

ti me-out signa secon rn1ne tine ration apses after

operation of tﬁﬁeSEEQQ@ Eh%%hg%g%ddiéﬂi?&fﬁicJTE&SESHQQ ha{B éHEQEkEHt‘S
Substantially |onger than the first predeterm ned tine duration of the

flrsp timer  patterns of the audible and the quiescent states in each
\V; : - time interval which is equal to the period 2Pc. 1In.
10 addition, each of the-patﬁerns of the first through
fourth particular tones is different from those of the
' common tone and the repeat call tone.
By the first particular-tone, the possesSor of
the paging receiver 11 (Fig. 1) can recogniie a call
‘15 received from, for example, an office for which the
possessor éerves. When the possessor confirms the
second particular tone, the.possessor can judge another
/ : call-:ecei#ed from, for example, home.
- Turning back to Figs. 2 and 3, the thirteehth
20 stage S13 is followed by a fourteenth stage S14. At the
fourteenth stage S14, the processor 25 makes the second
timer=282-start its opefation.when the processor 25
makes the tone generator generate thé particular tone.
The second timer 282 produces a second time-out signal
25 when a second predetermined time duration lapses after -
operation of thé-second timer 282 is started. The
*second'tiﬁe'dufation is'substantiélly‘lbnger than the

- first.predetermined time duration of the first timer



19 281. The fourteenth stage S14 is succeeded by a fifteenth stage S15. At
the fifteenth stage S15, the processor 25 judges whether or not the tone
stop instruction signal 5 is produced by the reset switch 22. That is,
judgenent is carried out. at the fifteenth stage S15 whet her or. not the

reset switch 22 is closed to the on stall® by the possessor of the paging
‘receiver 11. Wen the tone stop instruction signal is not produced by the
.reset switch 10 22, the fifteenth stage S15 proceeds to a sixteenth stage
S16 whi ch w2Bl -pr &entfiqurkeerthrsbade SPAeh st sacoeeded QY iast ruction '
signal is produced, the fifteenth stage S15 is followed by a seventeenth ..
stage S17 whiErefnbh |shage ®l3¥escri bed. 15 - . “ At ‘the sixteenth stage

S16, the processor 25 carrigs_out |udgenent whether or not -the cond tjArer
282 produces the seéﬁh&a?:-eEﬁﬁe%#sngg?gﬂﬁ§ﬁg!h§ %ﬂﬂﬁﬂﬁﬁﬁs%%dig R

negative resul opsrakion tur b _ he . fifteenth st.aqe §%?- A
O herw se, ﬁtﬂﬁlgefsl %é’?rﬁ?%nz#s %‘éeégéé_lgggf %I‘zfg’még&%ﬁ%el%g‘even "?a%lnt h stage

S17. At the;geyerlRRld 1Y dfe Fdset NSwRERRCS0 WA 3SES figdiREAcul ar
tone signallouP of the”§§£0ndearegf292w0f the data npnury”égn?% response to
ei ther the §@neatirRd it Ukt | Ole SkJRBbeAth! 38 aRC HIG tWHBEKBYE oSigBel . 25
At the sane tine, the processor 25 nekes the tone generator stop.generation
of the part thel aesednswittiNt22zigogclbbedptocehzolon’ st Dy ithéhe second

area 292 of the data nmenory 29 as the controlling ' - B

possessor of the paging receiver 11l.  When the tone stop _

| instruction signal is not prcdueed”by'the reset -switch | o
10 22; the fifteeﬂthsstage 815 proceeds to a sixteenth |
| stage Sl6 which_willlptesenfly;beedescfibed.g When “the
tone stop inetruétion.signal-iS'prodﬁeed;7the'figteenﬁh
stage_SIS_isffolldwed by afseventeeﬁth;stage.Sl7zwhich_
will lateribe_described. _ _
15 At theisixﬁeenth stage S16, the processor 25
carries out judgement whether or_notethe-secendstimer
282 produceSythe~second eime-outVeignal,_.When*theei
judgement ehows a negative result,:qperation.tur33=back - X‘s
to the fifteen;h_stage s1s. Otherwise,'the'fifteenth o
20 stage SIS.is~fdllowed_by the seventeeﬁth.stage:811;-ﬁi
At the seventeenth stagesSl7;zthe ﬁrocessbrrés
erases'the perticuler.tone signal:out~of the‘seeendfafea
292 of_theudate meﬁofy-ZQ-in-responSe toreither-the-tope
stop'instrugtioﬁ_signal or-the;seeénd*timefoutbsignél.-
25 At the saﬁe_time.;the;processorr25ﬁmekeSmthe tone . ..
generator stop;generation of the partieuiar-tepe;°ﬁ“
sﬁmmatizihg,'the proceSso;eﬂsgectsnin the-secoﬁd

area 292 of the data memory 29 as the?contgclling~'



20 ‘arrangenent even at the seventeenth stage S17. In this event, the
control ling arrangenent nmakes the tone generator stop generation of the
particular tone in response to the tone stop instruction signal which is 5
produced after generation of the particular tone.. Reviewing Figs. 1, 2, and
3, description will now be made as regardsygerits of this invention.
According to this invention, the paging receiver 11 generates a common call
tone at first to indicate 10 arrival of any one of call signals when the

pagi ng recei VelarkhrifGfimesedde £8 théi §83bndsedtheeeagrd s3iTanalin AfHes
generation of the common tone, a particular tone is generated to indicate
the call nunberev@dnti heheeasbivieto 51 NGl ar Pafigemen@n malkieas Bheh tavhea. cal | 15

tone ks divided into the common call tone and the particular tone, the
85

possqxdor of tlgensagitay rfu reneoationedfatbey parddicsiland taomg vial of t he
call si*gnals by hearing the common call tone. Therefore, the possessor can
i medi ately st §fspoRdeatiorths tore cokopninstrussipp sdgpal epdch ilgh of
the reset switch 22. After the operatjon of the reset switch 22, the

particul ar ton@TOSUGSh AR BeuLrdtioRaPEVvERE BAF&LiCUdRAE. AR, the

pagi ng receiver 11 is abl e, of generating the_.all tone . wthout giving
any trouble to 25 thosé‘aé;‘f’owq hgl%ﬁgi o] ?ecép\‘/’eﬁ'lfeslcﬁltpﬁé'%df‘%gl

receiver 11, anﬁ;g‘f)rgteevtd'e% |4 L &S ﬁg{,ﬂ__giﬂg@t th?si r;_g]livcceg1 Q4 rival of one

Qf ;he call sig or an 1ncreased nunbér of the nunber s
|ndlcated by tﬁ%cording to this. invention, the paging receiver 11

B, ' generates a common call tone at first to indicate
10 arrivél of any one of call signals when the paging
receiver 11 receives the_§311 signal as a réceived
_sighal. After generation of the common tone, a
particular tone is generated to indicate the call number
6f the received signal in questibn. Inasmuch as a call
15 tone is divided into the common call tone and the
particular tone, the possessor of the paging receiver
can immediately understand arrival of the call signals
A : by hearing the common call tone. Therefore, the
possessor -can immediately stop generation of the common
20 tone by manual operaﬁibn of the reset sﬁitch 22. After
the operation of the reset switch 22, the particular
tone is generated as a comparatively quiet tone. |
Thus, the paging receiver 11 is capable of
_generatihg the call tone without giving ahy trouble to
25 those around the paging receiver 1ll. in the paging
receiver 11, a shdri time interval is sufficient to
indicate arrival of one of the call signals even for an

increased number of the call numbers indicated by the



21 respective call signals. - In addition, the paging receiver 11 is
capabl e of carrying out indication of the call nunbers of the call signals
by using conparatively quiet tones. 5 Wiile this invention has thus ¢
far been described in conjunction with a-single enbodi nent thereof, it wll
readily be possible for those skilled 3p the art to -put this |nvent|on into
practice in various other manners For exanple, this invention is applicable
to a radio 10 paging recei-ver conprising a visual display unit. for

di spl ayi Ngr8BpeateveC daliled iyn 21 SESSHgeadigiabnyhittle: pacderys a cal |

si gnal . 22 CLAIM5 1. A radio comunication apparatus for selectively
recei ving fepetivelri 0yl dfs cepalsignaf scandyingi vetofindiglatdain tof dtheal |
nurbers, respectively, said radio commrunication apparatus including ..z
recei vi ng 6aktanumbers: exfeithegcalak hs bynais dbyalisisigy Fampara ti veke| ved‘
signal, wherein the inprovenent conprises: processing neans. connected to
~said recelqphgtn§8ﬁ§sﬁor processi-ng- sai d received signal into a conmon cal:

t one si gpal represent tive of rece tlon 1Q recei ved, s

regardl e3s of said"&d® |ﬁ§ﬂﬁﬂ¥? VeRhtoe 3Faghﬁé %€5h %%ﬂ 95 é%iﬁ?ﬂg a’
plurality in conjunctlon w1th a single embodiment thereof, 1t w1ll ‘

readily be poss;ble for those skllled.ln-the art tO-put

this invention. into practice in wvarious other manners.

,
o

For example, this invention'iseapplidable'to'a“radio, _\*J'-
10 paging“recéiven-comprising‘a-visual.display.unitnforf”
displéying-messages%carriéd by é:meséage-signal'which

succeeds a call signal.



d

df audi bl e tones; and controlling neans .connected to said processing neans
for controlling said tone generating neans in 15 response to said conmon

gall tone signal to nmake sai'd tone generating nmeans_generate-onre—of—said

audi bl e tones that indicates reception of said received signals aﬁ!ﬁ conmon

tone. 2. A radio comunication apparatus as,gl ai rrem“mﬂmﬂ“})“w t her
conprising: a switch connected to said controlling _ ng a
tone stop instruction signal; 5 sai d control I"i n§ neans being
connected to said smﬁt%ﬁéé make sai d tone generating neans stop generation
of said comon tone in aphﬂéfgo said tone stop instruction signal. 23
3. A radio comunication apparatus as clainmed in Claim?2, said received

si gnal . bei ng produced as a particular reception signal in response to one
of said call signals thatl.d nd cadio oremoinsaatiionl hpparpéns, £orwherein
said processing neans is furthernore for classifying said _received signal
into one of a plﬁF&PPF}WﬂQMlﬂﬂ4ﬁkﬂkﬂgt%H91§F§ha¥¥ aft ealdaisd 9odds ol | i ng
nmeans nmekes said,tone generatjng neans, stop generation of said 10 cqonmon
tone in response1P€1§§%dWﬁnﬂ£sﬂcﬂ#??@&+%¥t? nc&t §nARmbeLsq reFPEHIAehne

signal s correspondi, to,.said call. nunbers, respectivel .sai.d one .of, the
9 : P salggra 10 communication épparggus gnc%hdﬁng receiving

5 means for receiving each of said call signals as a
- received signal, wherein the improvement cbmprises: |
N S processing means connected to said receiving
‘means for processing said received signal into a common
call tone signal representative of reception of said
10 received signal regardless of said call nﬁmbérs;
tone generatin§ means for generating a plﬁrality
of audible tones; and
controlling means.conhected to éaid processihg 
means'for controlling said tone generating means in -
15'response to said common call tone signal to make said
/ o ‘tone generating means generate one of said audible tones
that-indiéateé reception of said received signals as a
common fone. |
- 2. A radio communicatidﬁ apparatus as claimed
in Claim 1, further comprising:
| - 'a 'switch connected to said controlling means for
. producing a'toﬁe stop instruction signal;
5 said controlling means being connected to said
switch to make said tone generating means stop
geheration of séid common tone in response to said tone

stop_instruction signal.



individual tome—signals indicating reception of said particular reception

si gnal : sai d controlling means nmeking said tone generating neans

generate a pﬂwmm,ﬂmfw said audi ble tones as a particular tone in
response to ﬁ?'nd|V|duaI tone signals,.said particular tone .

I ndi cating receptldn If &ait particul ar ezeception 20 signal. 4.. "A radio
conmmuni cati on apparatus as clainmed in Cdaim.3, wherein said controlling:
means nmakes said tone generating neans stop generation of said particular
tone in response to t3he tbn@@t@pcwmwucatennsag@alra@qﬁ Ut idtedr
dgeneration of saidparticul ar_tone. '

in Claim 2, said recelved signal belng produced as a
partieular_receptlon signal in response to one of salq'
eall signals that. indicates one of said-eail nunbers, :
"5 wherein: | | |
'_ said,proeessing neens_is_furthermore.for
classifying seid_received signa;iinto one-of:e;piurality_

of individual tone signals.after-said;controlling;means

nakes said tone_generating means stop.generation of said NG

iO common tone in response ;oisaiq,tone_stop instruction
' signal, said_inqividuel'tone_signelsicorreSponding to
said .call numbers, respectively,'said,one;of,the-_
individual tone_signelsuindieatiné_reception of-seid
particular reCeétion signal;
15 said controlling.meenS'making said tone
generatlng means generate a, partlcular one of said
' audlble tones as -a partlcular tone in response to sald
one of the individual tone signals,'said-particular tone _\
'lndlcatlng reception of sald partlcular receptlon
20 sxgnal.//fﬂ",
ff4. ;A;radio commynicetion-apperatus as cleimed
in Claim 3, wherein_said_eontrol;ing neans.mékes_said
tone generatingrmeans stop generation of:said-particular-
tone in response toethertoneﬂstop instructiqﬁ.Signal |

5 produced. after generation of said particular tone.
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