2149164 PAGER RECEIl VER CAPABLE OF AN(XDING AN UNPLEASI NG | NTERRUPTI ON OF A
- DI SPLAYED MESSAGE Background of the Invention:

pager receiver or paging receiver operable in a paging system A recent
~techni cal devel opment- has brought about 5 a nultifunctionalégggg $L§E4
recgj ver which is capable of carrying out various operations i to

a radio calling signal conprising a cal |gnunber signal and a nessage signal

following the call nunber signal. The call nunber signal represent a

~directory nunber assigned 10

signal should be directed. For use as a multifunctional pager receiver,

.canvent i onal
'storing the

~providing visual displays 15 of messages carried by the nessage signals.

pager receiver conprises a storage unit for successively
nmessage signhals directed thereto and a display unit for

This invention relates to a

a

I't is possible with this structure to store a previous one of the nessage

signals for

previ-ous nessage signal

t he display

.each operation related to the previous nessage si gnal

| ater display on the display unit. Preferably, 2 the

operation. The first operation mght undesiredly be |nterrupted on
receptlon of -a current nessage signa
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PAGER RECEIVER CAPABLE OF
AVOIDING AN UNPLEASING INTERRUPTION

OF A DISPLAYED MESSAGE

Background of the Invention:

This.invention relates_tq a pager receiver or

paging receiver operable in a paging system.'

| A recent technical development has broughﬁ about
a multifunctional pagér receiver which i§ capabie of
carrying out various operations in response to a radio
calling signal comprising a call number signal and a
message signal-follqwing the call number signal. The
call number signal represent a directory number assigned
to each pager receiver to which the message 51gnal should
be directed. For use as a multlfunctlonal pager receiver,
a.conventional pager receiver comprises a storage unit
for succeséively storing the message signals directed
thereto and a display unit for providihq visual displays
of messages carried by the messége signals. It is po;sible
wiéh this structure to store a previous one of the message

signals for later display on the display unit:. Preferably,

shoul d optionally be displayed again and again on
unit or erased fromthe storage unit. In such a pager receiver,
may be called a first

26

to each pager receiver to which the nessage



-
Y

even eduring progress of the first operation in the pager receiver. In ot her

words, a second operation related 10 to the current nessage jnal . i s
carried out in preference to the first operation. However, the undesired
interrUp-.tion of the first operation m ght confuse the possessor of the
‘pager receiver because the visual displayszabruptly disappear fromthe

display unit. In addition, the previous 15 nmessage signals stored in
the storage unit are succe35|vely erased fromthe ol dest one thereof. In-

order to preserabeeRGQVppgsu@assqgssagenslgﬂh@uéﬁdOPﬁéoeailﬁnbenéssng@yed
in

si gnal ‘Wi thout being erased, .intricate _processi g shoul d be _carried out
t he conventlonanﬁageﬁnﬁeéﬁﬁﬁér°n25h?td+§PéﬂYOBP Et OBf eFAFed; RTeRt FB® to

provide a pager receiver wherein an undesired interruption. of operation can

‘be avoi ded duri fi§°pREGr BB of a first operation related to a previous.

‘message signal received.25 ¥583§ gg%glsg;

anot her object of this Fﬂv%ﬁf?o 0” pr ovi a pager rec rVEr
descri bed, 5“her€bntﬁepg§é€?59£ ﬂés%g§tL§£§h frma§o§évﬁ$lfQ&stfﬁrQ¥ the

abr upt 3 interrupt s a r~obj ect I's invention to

 COhCATa3808 L Ph1atlal s

provi de a pagerop8e8t¥6h. OfTheefiyee gserat 8. m¥Ghehuh8esapall ¢ vé readily

preservi ng each nessage signal. A pager receiver to be described -bel ow

i ncl udes an i ndifgétagpaeaben ﬁéﬁeﬁﬁﬂ@b|6foi 6@fﬁeﬁtVﬁéyss@éryi@@aput a
~first operation rel ated
even durlng progress of the flrst operatlon in the pager_

receiver. In other words. a second operatlon related

10 to the-cﬁrrent message signal is carried out in preferenCe

to the first operation. However, the undesired interrup-

tion of the first operation might confuse the possessor

of the pager receiver because the visual displays abruptly

disappear from the display unit. In addition, the brevious .

15 message signals stored in the storage unit are successively ;

erased from the oldest one thereof. In order to preserve
each previous message signal and the current message
signal without being erased, intricate processing should

be carried out in the conventional pager receiver.

20
It is an object'of this.invention to pro&ide
.a pager receiver whereln an undes;red 1nterruptlon of
operation can be av01ded during progress of a flrst
operatlon related to a prev10us message s;gaal received
25 prev1ous to a current message signal. |

It is another object of this lnventlon to prOV1de

o

a pager receiver of the type descrlbed, whereln a possessor.

- of the receiver is never confused by the abrupt



tosa previ ous nessage signal carrying a previous nessage and a second
opération' of precessing a current nessage 10 signal which carries a current
nmessage and is currently received follow ng the previous nessage signal.
The. _pager -receiver conprises detecting neans responsive-to the current _
nmessage signal for detecting whether or not the first operation is still in
progress 15 and processing neans coupleg to the indicating nenber and
operatively to the detecting nmeans and responsive to the current nessage
signal for carrying out the second operation to nake the indicating nenber
I ndi cate the Ckanﬁﬂrﬂﬁnﬁmgya and reception of the current message 20
signal. The processing neans otherw se makes the indicating menber
indicate only receptionX¥ ishe dyrther obisg§eofi §has anvenhéovatoer

i ndi cate the current<¥§ssa e after progress of the first operation is over.
‘Brief DESCFIptI&qu tngecggver of the typpgdescsibed, whiehher

‘wWth a transn1tt|n |on,f %gﬁ recei ver, accordlng to. an enbodi nent of
this invention; a &Ry RESFSF NPTt BRosBEFR2ARSELTRR Ay

~operation & the pager ééggiggrrgglg@&gaﬁgdsggggggﬁéé?gFlg 3 shows a b|0Ck.

di agram of a CPU and a er Gsed in-t illustrated in

Fig. 1; Fig. 4 igeRwflowc e b e he '
decoder illustrated in FlgEﬁE&uE?S 48 %galgﬁﬁ t %?gzggnégé ?%%géiélfor use
~in the pager EQ@QI%&uebhEVEE&aEQerﬂnglQutla first operation related

\v? to a previous mesSage'signal carrying 'a previous message

U R and a second operatlon of processing a current message

10} : signal whlch carries a current message and is currently
.:received following the provious'message'signal.

The pager receiver compfises.detecting
means'responsive'to the.curfept meséage.signal for detécting
.whethér or not the first operation is still in progress

15 ~and processiné means coupled to the indicating member
and'operatively-to the detectiné means and résponsive
to the cﬁrrent meséage signal for carrying out the second

»/ ' operation to make the indicating mémber indicate the
curreﬁt-message and reception of the current message -

20 signal. The prooessing means otherwise makes the indicating
member indicate only reception of the current message
signal.and-thereafter indicate the current message after

' progress of the first operation is over.

Brief Description of the Drawing:

25 Fig. 1 shows, together with a £ransmitting station,
a pager receiver according to an embodiment of this

invention;



Fig.'6 is a flow chart for use in describing 10 operation of.the CPU
il'lustrated in Fig. 5 Fig. 7 shows a plurality of nenory areaé} n an RAM
~used in the pager receiver illustrated in Fig. 1; Fig. 8 shows a plurality
of menory areas in a data nmenory of the CPU for use in the pager receiver ..
15  illustrated in Fig. 1; Figs. 9(a), (b), and (c) are flow charts forw.
use in describing operations for nenorizithg a decoded nessage in the CPU -
illustrated in Fig. 1; Fig. 10 is a top view of a display unit used 20

in the pager receiver ill rated in Fig._1; Figs. 11(a). an b).. are flo |
l:harts Po? use i nI \d/esc%'i"ﬁ!rjflé bie?a%ﬁfhal"gff‘ﬁ{‘éa%%c’e? "rst(eec)e’i‘\/é%ﬁg‘i’%%ﬂgat edWi n
Fig. 1; d Fi I | f i N i hi 25 . rat i

for maki ng t heSRFEAFASnTar, S BRSSr Rlcdiffed LB 1w pig OBE L1 OF

of.- the Preferred Enbodﬂrsptgsll{@,grgiglgoé,p cﬁiég;ra]m Sk RAGEIP JUBLEM
conprises a transmtting station 21 having a certain service area. The

system further qeesBer S@Sed DhUERe ipaged RRGSIvereGal MAtrat® iof Paly.ch;is
depi ct ed gt 22 as a represent- ative of the pager receivers of the system
A plurality of subscribgg.sdbssadi s (chedrts o juse elrcaleseatiddng t he
~transmitting station 21. Wen a call originates fromone of the subscriber
subst ati ons 10operabioheof| thet desedepagelustaatiatkerimFig.hetical | is
conveyed ) ) '
' Fig. 5 is a block diagram of the CPU for use
in. the pager receiver illustrated in Fig. 1;
- Fig. 6 is a flow chart for use in describing
10 operation of thé.CPU illustrated ih Pig. 5;
~Fig. 7 shows a plurality of memory areas in
an RAM used in the pager receiver illustrated in Fig. 1;
Fig. 8 shows a plurality of memory areas in
a data memory of the CPU for use in the pager receiver
13 illustrated in Figqg. l;,
Figs. 9(a), (b), and (c) are flow chérts for
use in describing operations for memorizing a decoded
message in the CPU illustrated in Fig. 1;
Fig. 10 is a top view of a display unit used
_20 in the pager. receiver illustrated in Fig. 1;
Figs. 11l(a) and (b) are flow charts for use
in describing opefation-of the pager receiver illustrated
in Fig. 1; and
Fig. 12 is a flow chart for use in describing

25 operatioﬁ for making the display unit display the decoded

message.



fromthe transnmitting station 21 to the pager receiver 22 in the formof;g
radio cal l-ing signal. Turning to Fig. 2 for a short while, each franme of
the radio calling signal conprises a preanble signal 15 . ‘P of p bits and
a frame synchronizing code F of f bits as depicted along the top line. The
nunmbgrs p and f may be, for exanple, 225 and 32, respectively. The frame
synchroni zi ng code F-appears at every framg period and is followed by a
plurality of call or directory 20 nunber signals N and a plurality of
nmessage signals |I. The frame synchroni zing code F is used in synchronizing
t he pager receiver for pédscepptidndereid gnalfedNeanEnbbainmeagage signals |.
‘A | eading one of the call nunber signals N succeeds rnnediately after the
frame synchroni z- 25 iRefending.to Aigj.ndl.e aopagihgt bgstessagapsigaal s |
usual Iy succeeds each of the call number signals N. However, a specific,
one of message %IW%‘“-}tW bt atuiare ede dayiingn 6t ﬁsttmssagevscgnarea as
shown at a p03|t|on BD Cbnsegfently at | east _gne nessage signal .

succeeds each ofP¢HEYLLET ﬁﬂﬁﬁﬁﬁ IraISaR aA§1&€ﬁﬂéF¥d°5nP89F5rge scale
for one ofsthe call. nunmber S|g?1_ﬁ N, eac%&pa 2 gnal N -conprises a
call or directdt§ HNERT R c%hm“]ﬁr Sﬁe Pt 2PN BRPFRERRY- one
~bits 0 through r Cljg detail. The

i nformation bltggéa§ #*d hé)é5§%P 52%?%5 chgc%ﬂ8n$§par "CK of ten bits 0
through 9 and then by g Rydtan iy d@a%hbg%rQEeQH%ugbkatlgns (h8t ©288wn)

nessage signal | conprises a nessage code in _
are connected to the transmitting station 21. When

o |
- a call originates from one of the subscriber substations

10 to the illﬁstreted peger receiver 22, the eall is.conveyed
from the transmitting station 21 to the.pager receiver
22 in the form of a radio_calliné signal. ' -
: Turning to Fig. 2 for a short while; eeeh frame
~of the radio calling signal comprises a preamble signal
15 P of Elbits and a frame synchronizing code F of f bits
as depicted along the top line. The numbershg and f
may'be,'fef example, 225 and 32, respectively. The
QJ'. frame synchronizing code F appears at every frame period
and is followed by a élurality of call or directory |
20 number signals N and e plurality of meSsage.signals
I. The frame sYnchrohizing code F is used in synchronizing
the pager'feceiver for the call number signals N and
the message 51gnals I. A leading one of the call number
SLgnals N succeeds lmmedlately after the frame synchroniz-
23 ing code F. A single one of the message signals I usually
.. succeeds each of the call number signals N. However,

a specific one of message signals I may be succeeded

' by another message signal I as shown at a position BD.



a sinmilar information bit part INF which is |ikew se followed by a check
bit part CK and thereafter by a parity bit part EP. .As a resuldl, each of
the call number signals N and the nessage signals | has a word length 15
of thirty-two bits. The information bit part INF and the check bit part CK

of each of the call nunber signals N and the nmessage signals | are given\ay

a Bose- Chaudhuri - Hocquenghem ( BCH) codes of (31, 21) known in the art. The
parity 20 bit part EP gives a parity bit for the even-nunber parity '
check which i | inthe art. A t. significant bit B) of each
of the call n%o %?8%%('8%“'5 and: sta}:hé) nrﬁes“[{sga%eal g% gnlglns?il r}'i $YGT 5% s an _
i dentificati oga,# R sighalain HAicd N @icsiung et ween 25 the call nunber
signals N and the nmessage signals I by Togic "0" for the call nunber :
signal s N and by | ogigs "depfcied Rfh TEIGR TN For ohleo#OEhesi gni fi cant
bit of each of the call nunmber signals N and the nessage . 7 signals | is

shared by thecanf aivmbérsiygialzamn, lddchagallle niakiersisgankilc antokplikBer eof . .

In the igfornation bit part INF of the call nunber signal N, the renaining
part except taecabbtosidirnddteay ninbeirs code e ann infpres¢ibnnyithe cal |
nunber code of twenty bits. In the information bit part |INF of the nessage

signal |, therarpeINF mf garantatiene dids Oh&hyeyghsiefniasi wadd presestdyed in

gi ving the nessage code._ |nasmich as the nessage code is twenty 10 . bits
Tong, it is HB%S&%ﬁ%F%Q?QrQQEﬁﬁ%Pz§%¥€§§ageT3F gnformation bit part
' INF is followed by a check bit part CK of ten bits 0
thfough 9 and then by a parity bit p&rt EP of one bit.
10 In each message signal I comprises a messagé codé in
a similar information bit part INF which is likewi§e
followed'by a chéék bit part CK and thereafter by a
parity bit part Ef. As a result, each Qf the call number
_ signals N and the méssage signals I has a word length
15 of thirty-two bits. |
| The information bit part INF and _thé check bit
parﬁ CK of each bf the call number signals N and the
message signals I are given by a-Bose—ChaudhurifHocquenghem
(BCH) codes of (31, 21) known in the art. The parity
20 bit part EP_gives a parity bit for the even-number parity
check whiqh is also'knowﬁ in the art.
A most significant bit (MSB) of each of the
call number signals N and the message signalé_I is used
as an identification (ID) signal in distinguishing_between
25_ the call number signals N and the.ﬁessage signals I
| by loéic ?O"lfor the call number signals N aﬁd by logic
"1l" for thé message signals I. The most significéﬁt'

bit of each of the call number signals N and the message

v.



bi nary- coded deci mal nunber of five or less digits. It is known that oneg
digit of a binary-coded deci mal nunber is given by four bits. Wen the
nmessage to be transmtted has a | ength between six and ten digits, 15

the nessage is transnrtted by two nessage signals | as described before in
conjynction with the position BD. That is to say, a nessage code having a
| ength between six and ten digits is trangmtted by the use of the nmessage
signals I of two words. When the nessage 20 to be transmtted has a
l'ength longer than ten digits, the nessage can be transnitted by three or
nore nessage sighanals Ref ks rsharddhdly ttdeFiigformattienpager paeeelMer 22
conprises an antenna 25 for receiving the radio calling 25 signal and a
battery (not shd®nfhe Pestreignifigqasdeibiitngheireedi-t 26 is for subjecting

the receiveercalling signal to frequency conversion, anplification, and
derrodul ation to producégéfEﬂﬁnﬁﬂﬁQﬁ%%fHﬁﬂ PifgPargndNF PRethecer¥lng 8

ci it 26 ' . dj i.m nat nat..shown) .whi ch produces the

e L e N St
f th Gal sl Lgnals i - codugciion a digital.

\é\?\éﬁalor\r/?hi ch i ?%Ee%h?%li elgt r@%rir%g%t ilr?ggépgtgls%ﬁ%ggf g{r“et?%\ggm' ssion as

the radio call imgndgnadde BT tv@a@iyWibigsGi I gHi Ehzﬁia@srmew@vgier m shaper
27 are known in the art. For exanple, the receiving circuit 26 may be of
the type descrigmedt iINRJuift atheSimeissagBakaghalor, 4tAQ4rdh3iddng paseued to

Masaru Masaki et al and assigned to the present
o other than the most significant bit is used in giving

~ ' the message code. Inasmuch as the message code is twenty
10 bits long, it is possible to transmit a message of a
binary-coded decimal number of five or less digits.
It is known that one digit of a binary-codéd decimal
number is given by four bits. When the message to be
transmitted has a length between six énd ten digits,
MR |- - the message is transmitted by two message Signals I
as described before in conjunction wiﬁh the'éosition
BD. That is to say, a'message code having a length
g/ between six and ten digits is transmitted by the use
of the meéSagé signals I of two words. When the message
20 to be transmitted has a length longer'than ten digits,
the message can be transmitted by three or more message
signals.
' Referring back to Fig. 1, the pager receiver
22 comprises én antenna 25 for receiving the radio calling
- 25 signal and a battery (not shown). An ordinary receiving
circuit 26 is for subjecting the received'callihg signal
to frequency conversion, amplification, and demodulation

to produce a demodulated calling signal. The receiving



assi gnee. The waveform shaper may be of the structure conprising a | ow pass
filter and a conparator. The reproduction of the digital signalgznanely, a
reproduced digital signal is supplied fromthe waveform 15 - ‘shaper 27 to
a decoder 31. The reproduced digital signal conprises reproductlons of the
preanbl e signal P (Fig. 2), the frame sypchronizing code F, and the call
nunber code together wth reproductions Bf the nmessage code For brevity of

description, the word "reproduction" 20 or reproduced mnll be omtted
herei nafter framth ove- nmenti gned n c as no
confusion ari $&&° eigeggggf1§§30§08§?§ ggfﬁngﬁ ? ggv%h$h mabl e

read-only me %@.an | nt| Bbﬁhgﬂeﬁr éi?ih?gsg nal ﬁ&ﬁ?&% 3h Anal

representativ catlon or direcfory’ nunber specific

to the illustisaagdrPagers s eoel \éﬁapzag thé haeefr@meefkaeémcaéraoa@fa@éa the
. decoder 31 conpares the digital signal delivered 9 fromthe waveform

shaper 27 wit Rathengushghadi grab hedeprodutbioR- KOVa3Aigi¥en $hgn4ll gital

si gnal gcludes a specific call nunber signal which is coincident with the
nunber siPgnal wisiebr iisegriodurkd PnREMe3Rransmitbingeststion 321 fivor ns
reception of the specific call nunber signal Nto a CPU (central proce55|ng
unit) 33. Subsegssdissjont s kbssugdigi gadlingisigeal - t HFkrigreestv iR oder
31 to the CPU 33. The P-ROM 32 may nenorize two call nunbers which are an
A-cal i ng nuniSéF<¥td 5GBaBQIFpﬁgwﬁﬁﬁﬁﬁleﬁhape¥o?7c%F?y?ﬁﬁw%u%“t$EF

so-cal l ed dual__call| services.
ar%. . o examplé,’ the receiving circuit 26 may be of

the type described in United States Patent No. 4,194,153
10 issued to Masaru Masaki et al and assigned to the present

assignee. The waveform shaper may be of the structure

comprising a low-pass filter and a comparaior.

~The reproduction of the digital signal, namely,

a reproduced digital signal is supplied from the waveform
15 shaper_27 to a decoder 31. The-reproduced digital signal

-comprises reproductions of the preamble Signél P (Fig.

2), the frame synchronizing code F, and the call number

code together with reproductions of the message code. \)

For brevity of description, the wo:d "reproduction”

20 or "reproduced“ will be omitted hereinafter from the
above-mentioned signals and codes so long as no confusion
arises. ;

The decoder 31 cooperates with a - P-ROM (program-
mable read-only memory) 32 for memorizing or storing

25 - a number signal repreeentative of an identification
or directory number which is specific to the illustrated
pager receiver 22. In the manner known in the art,

the decoder 31 compares the digital signal delivered



The €PU 33 decodes the nmessage signal | sent through the decoder 31 an@
produces:a decoded nessage. \Wen the nessage signal ends, the CPU 33 sénds
a nmessage end command back to the decoder 31. The decoded nmessage 15 S
memari zed i n an RAM (-random access nenory) 34. A display unit 35 is driven
by a display driver circuit 36 to provide visual displays of the nessage to
a- possessor of the receiver. At the sanedine, an anplifier circuit 37 make
a l-oudspeaker 38 produce a call or beep tone 20 for inform ng the
‘possessor of reception of the call nunmber signal. A canbination of the

di splay unit 3Sremdthhewhvedspeakie2pS8 ZZrwissh asheamumisirc stiigng lnefeder of

t he pager receiver 22. The pager receiver further conprises a first 25
switch 41 for FEAWathe BrBeMi #3- t HEher| the ghioial arianalg ineduflespl ayed
message. The first switch 41 will be called a reset switch depending on the
ciT cunst ances. aAFE%EbﬁacsﬁP%%th@b?% ?%ﬁn%kﬂ%ﬂ&qqu}ﬁmﬁQ%ﬂc%ﬂﬁﬁﬁaﬁ1§ﬁd 10

| nodes. Third th LI UER: 44, f
S0Tecting any BHE BRbSF| bidns rrm%viz it %|P'd’1°3£g‘ﬁt|i ]

The:secons thr gyoh pipal | LL0SAENGE 4 bl AL JNG" SL05R, 5,  ches.

.5 The nor nmal zin IS Iay n nessage

on reception of {heasesgi tisntAkl ;%Ef@srsﬁiggnm +) He ss%ls@' udaia s for

menori zi ng the nessage on reception of the speC|f|c cal nal

wi t hout displ ayh80mébSad@ssigiea Bl I 01K sentl Nhddud itdies d@@bﬁle@dslo out by
the third through fifth node swtches 43 to 45
to the CPU 33. The P-ROM 32 may memorlze two call numbers

Lf' which are an A-calling number and a B-calling number
10 for carrying out the so-called dual calling services.
The CPU 33 decodes the message signél I sent
through the decoder 31 and produces a decoded message.
When the message signal ends, the CPU 33 sends a message
end command back to the decoder- 31. The decoded message
15 is memorized inlan RAM-(random'éccess memory) 34. :A
display unit.35'is driven by a display dri&ef'circuit
36 to provide visual displays of the messagé to a possessor
Y of the receiver. At the same time, an amplifier circuit
” 37 make a loudspeaker 38 prOduce_a'call or beep tone
20 for informing the possessor of reception of the call
number signal. A combination of the display unit 35
and the loudspeaker 38 serves as an indicating member
of the pager receiver 22. |
The pager receiver further comprises a'first
T 25 switch 41 for manually stoppiﬁg the csll tone and erasiﬁg
the displayed message. The first switch 41 will be

' called a reset switch depending on the circumstances.

A second switch 42 is for selecting one of normal and



will™later
driving the
driving the
switch is

be described. A first crystal oscillation elenent 46 is for

decoder -31. A second crystal oscillation. el enent Erfs=ﬁor
CPU 33. Although not 15 shown in Fig. 1, a power’source
ncluded in the illustrated pager receiver for -putting the pagel~

receiver into operation by the battery. f@ferring to Fig. 3, the decoder &

conpri ses a synchroni zi ng code detecting

synchroni zi
as to estab
digital sig
the frane s
signal is s
nunber sign
54 t hrough

nunber sign
t her et hr qug
si gnal . %g

‘which is op
I S connecte
oscillation

generator 55 geh@ates IR
of the deCOdero&lreégﬁifgﬁxgg”the specific call'number signal without

10

15

20

25

%ircuit 51 and a bit 20 S
ng circuit 52. The circuits 51 and 52 are put into operation so

K _ . are | ati o
nar “BE&PAF BHAEHL O MRS Khadd i MNTH O Yionhd BRI L0k of
ynchh@ni s mypRdedhes di do Sy lpicHe & %Eér'otfse%‘ﬁlétt'??@_?_lhg

ent froma read and decode circuit 53 to the P-ROM
al wrash owil Df ptdgedt ROV 23d serSitd .| edhHeO s copid @hdnegd Circuit
the read and decode circuit 53 to be conpared wi th the cal
al . tHaefiptincswietieeci 4T Uid 4 aald e ddivme spiige swigrdlest.0 pass
h when the nunber signal is coincident wth the call nunber
a rEeel normake medsagpe Finmdndrl 2igid werde iBual liyo dilspl@RUng3
erable in a manner to be described l'ater. A clock generator 55
d tBhehBesFade 1 yEePHRN 19fhttheh sPsSHiC A2 1dnavEBesTi ses an
circuit.and a frequency qidei circuit.. .The ¢l ock 10
s ls dPr, QNG KA PR M5 S5AGRat i on

displaying the_messége at once. The functions carried
o_ﬁt by the third through fifth mbde.'switche_s 43 to 45
will.latef be deﬁc;ibed. '

-A first-crystal oscillation element 46 is for
driviﬁg the decoder 31. A second crystal oscillation
element 47 is for driving the CPU 33. Although not
shown in Fig. L, a power source switch is included in
the illustraﬁed paéer receiver for putting ﬁﬁe pager
receivef_intg operation by the battery.

Referring to Fiq._3, the decoder 31 comprises .
a synchronizing code detecting circuit 51 and a bit
éynchfonizing circuit 52. The circuits 51 and 52 are.
put into operation so as to establish_frame_schhronism
and bit synchronism in response to the digital signal
sent from Ehe waveform shaper 27. After establishment
of the frame synchronism and the bit synchronism, a
readout enable signal is sent from a read and decode
circuit 53 to the E-ROM 32f The numbe; signal read
out of the P-ROM 32 is supplied to a coincidence circuit

54 through the read and decode circuit 53 to be compared



31 further conprises a battery saving controlling circuit 56 operable in';é
t he known manner. Referring to Fig. 4 together with Fig. 3, operation 15

of the decoder 31 will be described in detail. At a first stage SAl, the
decoder .31 is energized into an initial state when the CPU 33 delivers a

- stagt command to the decoder 31. The first stage SAl proceeds to a second
stage SAZ at which an RF (radio frequency) 20 circuit (not shown) of the
receiving circuit 26 i's ener- gized so as to receive the preanble S|gnal P
of the radio calling signal. The RF circuit is continuously driven :
thereafter for widbegheoradl otumberssygaak. asTheI¢o;n¢£ﬂandq1dxrmmﬂmrlbed
The second stage SA2 is 25 followed by a third stage SA3 at which
judgnent is nmadé aBdewswhbehmesspgaosignel preapase theprtihmugh mbws ved.
When the preanble signal P.is not received, the third stage SA3 is foll owed
by a fourth st&§€ Bﬂﬂbﬁf fAeaal 1519°}ﬁﬂbﬂ%ﬁﬁ yithrlhe Qngﬁﬁbr or not

the L?éaﬁLFSGL%%“gE?‘“ e L
third stage SAL, the Bpy 35MAGCR! 2 0SkPable g1 UMM 2.d] 4eoﬁe§&q%et§§g

.at which the deco sync roni zi ng code oW ng
preambl e si gnah asReir t he di gi tal S|gnal When the synchroni zing code F is
received, the fifth stage SAS is followed by a sixth stage SA6 at which 10

~one word of the call npnbgbcki genbrasor eS®i ¥€condder &d Wd) tHAFLrSAS i S
fol |l oned by a seventh stage SA7 and
Co crystal oscillation element 46 and comprises an oscillation
~ ‘¢ircuit and a frequency dividing circuit. The clock
10 'generaﬁor'SS generates a clock signal CL for use in
controlling'operation of the decoder 31. The decoder
31 further'compriSes a battery saving contfolliné circuit
'56 operable in the known manner. |
Referring to Fig. 4 together with'Fig. 3,.operation
15 of the decoder 31 will be deséribed in detail. -At a
first stage SAl, the decoder 31 is energized into an
initial state when the CPU 33 delivers a start command
A : to the decoder 31. The first stage SAl proceeds to
a second stage SA2 at which an RF (radio frequency)
20 ’circuit'(not shown) of the receiving circuit 26 is ener-
'gizeq'so as to receive the preamble signal P of the
radio calling sighal. The RF circuit is continuously
.driven thereafter for reception of other signéls as
will presently be described. The second stage SA2 is
25 followed by a third stage SA3 at which judgment is made
about whether or not the preamble signal P is received.

when the preamble signal P is not receivéd, the third

stage SA3 is followed by a fourth stage SA4 at which



an ei ghth stage SA8 at which the received call nunber si gnal is conpared-

with the A- and the B-calling nunbers, respectively. At the r t, if the
~received call nunber 15 i s coincident with either.-one of t A- and the
B-cal ling nunbers, the nessage signal | is sent to the CPU 33 in a ninth =

st-age SA9. Wien an end of the nessage si g%tal I's detected by the CPU'33, twe
above-nenti oned nessage end command is sert fromthe CPU 33 to the decoder
31 20 at a tenth stage SA10. The nessage end command st ops sendi ng of

51 | e ge end stops. sending «
(D) "5 gnar 1 s Jagneah"sp alag) Bhay | PEEOIS P nGT R TS BN BRI,

RF circuit !s'E?ﬁ\aeiaaaésainaatm&htﬁa@:gea dfowilp! her 25 .
identification (ID) signal-i1s received, the eleventh stage SAIl returns to

~the sixth stage SA6 fowhanotherpredimfbDé $ignabssape ségbed .whild3 The
twel fth stage SA12 is followed by ‘a thirteenth stage SA13 at which judgnent
i s- made about whet RErchrcuabt isséciven pirdeierthimdl stage | $H3esthen a second
tinmer-[err] (not shown). Wen the synchroni zing code F does not 5

follow, tRe fithhrdtayagsaSAdsisute 03y thef i 5Hh fA4RIQ BRS5 FH2. After

‘I apse of the second predeternined ting, the thirteenth stage SA13 returns
back to the seﬁbhﬁhsgﬁaedS$QﬁeF@3%rW4+EFt?ﬁ?ﬁﬁfa@ﬁ'ﬁYﬂFQEQP%EFQ&NﬁRq%eS a

2 succhssion of FALIPELeYFes cram iR S AT K o HS SPH A i e age

codes into traﬂﬁégtgge synchronizing code F is received, the fifth L

~

' ' e
stage SAS is followed by a sixth stage SA6 at which

10 one word of the call number signal is received. The
éikth stage SA6 is followed by a seventh stage SA7 and
an eighth stage SA8 at which the_received éall number
signa} ig compared with the A- and the B-calling numbers,
respectively. At the result, if the received call number

15 is coincident with either one of the A- and the B-calling
numberé, the message signal I is sent to the'CfU 33
in a ninfh stage SA9. When.an ené of the message signal
is detected by thé CPU 33, the ébove-mentioned message ;;
end command is sent from the CPU 33 to the decoder 31

20 at a .tenth stége SAl0. The message end command stops
sending.of the message-signal, In this event, reception
of another identification (ID) signal is_checked.at- |
an eleventh stage SAll. If not, operation of the RF-
circuit is turned off at ;_twelfth stage SAl2. If another

25 identification (ID) signal is received, the eievgnth

| stage SAll returns to the sixth stage SA6 for another

word of the message signal I.



or“key codes. A synchronizatin pattern is-also nenorized in the program Q?
menpry 61 for use in detecting the synchro- 15 nizing code F (Fig. 2). A
program counter section 62 is coupled to the programnenory 61 for use in
accessing the program nenory 61 by an address signal which is kept in the
progyam counter section 62 as a content thereof. The content 20 of the
program counter section 62 is usually coygted up by one at every

i nstruction but sonetines rewitten by particular instructions, such as
junmp instructions or the like.. Thus, the program nmenory 61 produces the
~instructions and the keleCOWgBrth €44 BRLE ¥4 tb1ltveldd by 2dWieseeniranal
kept in the program counter section 62. An oscillator 63 is connected to
.the second crystageoSaiB| ati whieh ejueddment aixl taxden dhiowr wivkthé&rcexbi nati on
. of the second crystal oscillation el enent 14 47, the oscillator 63, and
the tinmer 64 sipbed secpnddpredetermingd ctigie darsdepuinsds s@kond friseassor
65 is put into operation in response to the instructions or the key codes
‘and to the cl ofk(got shavai.scfhemcheasinrhranizng sadsud 1dosgs ot cont r ol

[ | t t t t ' | d i th U 33 i h [
i oh the o) ook EphESH: EhnoRLEEEtadE A I8 'RURPARURGt B (O EwR LEER | on 62
i's . | ed t hrQug] 66, ] 7. | [ Q. t t ,
Lhe. pr bor am connfds “SREE; oake? fibde TTNe Lecond deliddetimiped el e
to the data negphy, 64ndNERIr COMER! sfgd NA Y KARINs Back to the

o second stage SA2.
s o
Referring to Fig. 5, the CPU 33 comprises a
10 program memory 61 for ﬁemorizing a predetermined program
'comﬁoéed of a successién of instructions and a table
for uée in translating the message codes iﬁto translated
‘or key codes. 'A synchronizatin pattern is'also memorized
in the program memory 61 for use in detecting the synchro-
15 ‘nizing code F (Fig. 2).
A program counter section 62 is coupied'to the
_ program mémory 61 for use in accessing the program memory
\;; l61 by an address signal which is kept in the pfogram
counter section 62 as a content ﬁhereof. The content
20 of the program counter.section 62 is usually counted
up by one at every instruction but sometimes rewritten
by particular instructions, such as jump ihstructions
or the like.” Thus, the program memory 61 produces the
instructions and the key codes. in accordance with the
) ._ 25 address signal kept in the program countef section 62.
An oscillator 63 is connected to the second
crystal oscillation element 47 and to a timer 64. A

combination of the second crystal oscillation element



An arithnetic logic unit (ALU) 68 and an accunu- | ator (ACC) 69 are coupl ed
to the bus 66 to execute 15 “each instruction, as wll beconglclear as

t he description proceeds. The accumnul ator 69 can be | oaded t hrdough the
processor 65 with the key codes and the like in the formof the control =
signals CS. Therefore, each of the codes;js kept in the accunulator 69 i
accordance 20 with the address signal 1ndicated by the address counter .
section 62. The bus 66 is coupled to first and second ports 71 and 72.

Each of the figist ehed Jsfeq 19@407d 6391 and £han takkeRrUE 4pervetheof bireduedt put
port 71 is connected 25  to the anplifier circuit 37 .to send a tone -

si gnal theret @ sduendeho fdiciplcky piilisesr C&i.rcuit 36 to send a control
.signal thereto. The control signal is for controlling command/ data

(COM DA), readi ng/ wi A pgrocesdprof6St he putlinfesopgeatdbat iingrespehsedri ver
circuit 36, and start/end (ML) of the nessage. The second outout port 72

i s connected &os&heo insdrgicsdony @ri F8e KpycGrdeseand §enghenelgska
thereto. sThe bus 66 is furtheirnore

_ 5 cqy L%d tg.tnirg,..ng15 fOuL%hb fifth,
sixth, and sePWS® FSAUENFS, Cfy to78el3EeIHRTHPUSSANER Qi ERNEE AN
Pt QU Bt W RS B GBRRREC LRI LAGK"By! BEcki ough e
e R g L P e
~ essage end command (IfNTF3gd ENDknkOptbBgrdfcedahter section 62 is
coupled through a bus 66 to a data membfy 67. In this
10 structure, the program counter section 62 can deliver
the éddress Signal képt therein to the daté memory 67
.under control of the processor 65. '
An arithmetic légic unit (ALU’ 68 and an accumu-
iator (ACC) 69 are coupled to the bus 66 to execute
15  each instruction, aslwill become clear as the description.
proceeds. The accumulator 69 cah be loaded éhrough
the processor 65.with the key codes.and the like in
.the forﬁ of the control signals CS. fhe:efore, each
of the codes is kept in the accumulator 69 in accordance
20 with thé address éignal indicated by the address counter
section 62.
The bus.66 is coupled to first and second ports
71 and 72. Eaéh of the_firsf énd.the second ports is
an output port. .The first output port 71 is connected
25 to the amplifier circuit.3f to send a tone signal thereto
and to the display driver circuit 36 to send a control
. signal the:eﬁo. The control signal is for contreolling

command/data (COM/DA}, reading/writing (R/W) of the



31" and for receiving the clock signal CL and the nessage code (DATA) from -
t he decoder 31. The fifth port 75 15 Is for checking the states (RT an(!lO
NM of the first. and the second switches 41 and 42. Furthernore, the

fifth port 75 is for controlling read/ wite of the RAM 34 and address/ data

. (ADLPA) thereof. The sixth and the seventh ports 76 and 77 are al so

connected to the 20 RAM 34 to exchangdXata therewith. Referring to Fig.

6, -operation of the CPU 33 will be briefly described. At a first stage

SB1, the power source switch (not shown) is turped on. The first_stage SBI
proceeds to a JEEIAES §?]£§§n%l§% the \ﬂ/ﬁ’f“ﬁﬁ)_\’ljali‘ﬁ“bﬁ?%g?“d staphrsre %}Sces,

counters, and fl.ags are returped to_an_ initi.al ate. The.secqnd stage SB2
i.s foll oned by °f T F%e ssalsgge §3ee§f°n§h°|u%ﬁmi R coﬁsercogﬁec(tﬁlggaasi) is

energi zed by thg Sllh ggrr%q {g { ' ol lowed by a
fourth stage SB4 % wl%sirséh t quglgg& FFg_st.% .%ggdnah%;&ggc%}ﬁggt% wai ting or -
standby state for receirhengukhgedigi Eakthegnore YHeplEQCEPLERI-Qf the
digital signal is notified 5  fromthe decoder 31 at a fifth stage SB5,

the fourtB stageuBBh,i §iFehl osedthy andi zévesthgsoSB6 28, which7she digita
signal is processed as will be described hereinafter. Wen the first and
" the third throdgh anfit AF7seacbhef “Whiahdig3anoidpub/eusphecporel y Ther at ed .
at 10 a-seventh stage SB7, the fourth stage SB4 is foll owed by one of
‘ei ghth, ninth, thagdtpars 28agescopBecHpd, tanthepypird through the '
 - . fifth switches 43 to 45 to check the state thereof.
~ The fourth port 74 and two terminals of the fifth port
10 75 are connected to the decoder 31. The fourth port
74 is for supplying the.above-mentioned start command
and message end command (INT and END) to the decoder
31 and for féceiving the clock signal CL and the message
éode (DATA)_from_ﬁhe'decoderl3lf The fifth port 75
15  is for checking the Qtates'(RT and N/M) of the first
and the second switches.4l and 42. Furthermdre,'the
fifth port 75.is for gont:olling read/write_of the RAM
K;/ 3 and address/data (AD/DA) thereof. The sixth and
the seventh ports 56 and 77 are also cpnnected to the
20 RAM 34 to exchange data therewith. |
Referfing to Fig. 6, operation of the CPU 33
will be bfieflf described. At a first stage SBl, the
power source.switch (not shown) is turned on. The first
stage SBl proceeds to a second stage SB2 at which various
T 25 memory devices, counters, and flags'are returned to
an initial state. The second stage SB2 is followed

by a third stage SB3 at which the decoder 31 (Fig. 1)

is energized by the start command. The third stage



At the eighth stage SB8, a nessage displaying operation or node is carried
s manners 15 in relation to nessages .stored in tpe RAM 34.°

out in variou
More parti cul

‘third display operations for displaying each message stored in the RAM 345

arly, the displaying operation includes first, second, and

for repeatedly displaying a preserved on&bof the stored messages, and fopw .

di spl ayi ng 20

the nunber of the stored nessages, respectively. At the

P SB9. " th d - - i CPU 34
00 el BRI Tl 1S AL RS L, T

may be referr
I'ncl udes oper

preserving eachost pred; PEs§adite | didiarAMgfhl At the tenth stage SB10, the

stored nmessag
the pager rec
recei ver. MNor
stage SB1® so
~.In this case,
“display by se
I n addition,

switches 41 a
I s di sconnect
"stored nessag

10

15

20

25

egat-ggf§3a IE23398) fﬂé:ﬁor@&faz}ﬂpﬁfﬁ iaa.ig Xa Sate . and

alio I €erasSing each sto message fromt RAM and for

es are processed in connection with various elenents 17 of
ei ver andygeh eF&céption (o6 whe alinfildal el dd tmpdifdegger

e particularly, scroll operation can be indicated at the tenth

fisomothe s@éaydéhel stan el fieSdagadsagen SBScrudld fourthmanner.
it is possible to define a tine interval for such a scrol
t stage aSP4 ete| fel ewehdwia tHstdwigtaes SB6 atd wig.athr ough 45.
a backup operation can also be indicated by t he

| sel ectin
nthe3diginsl spignal ol RICGRF IRk asaWifd be ?&Wﬁe battery

et S S P R SRR

switches 41 and 43 to 45 are.selectively operated at
'a seventh sﬁage SB7, the fourth stage SB4 is foiiowed
by one of eighth, ninth, and tenth stages SB8, SB9,
and SB10. -

At the eighth stage SB8, a message displaying
operation or mode is carried out in various maﬁners
in relation to messages stored in the RAM.34; More
pafticularly, the displaying operation ihclﬁdes'first,
second, and third display operatidns for displaYing
each message stored in the RAM 34, for repeaﬁedly displaying
a preserved one of the stored messages, and for disblaying
the number of the stored messages,.respectivély. -At :
the ninth stage SB9,.the S£ored meésageé are internally
processed-in-the CPU 34 Qithout being dispiayed.on the
display unit 35. Such an internal operation may.bé
referred to as a message file access operation or mode
and includes operations for eraéing eéch'stored'message
from the RAM and for preserving each stored messaée
'in the RAM 34. At the tenth stage SB1l0, the stored

messages are processed in connection with various elements

o



a coasuned battery to a new battery. The stored nessages can be transferreqql,
to the external devices,, such as 15 an external nenory, an external

. printer, or an external dlsplay device. The reception operation carried out

at the stage SB6 is processed in preference to the other operations carried
out, at the stages SB8, 9, and 10. As a result, 20 the reception

operation is instantaneously started in ggsponse to any nessage signal even
when whi chever one of the other operations is being carried out at each of

t heeighth through tenth stages SB8 to SBIO. Referring to Fig. 7, the RAM

34 conprises fofsth@5pagefnfesenn arehrsteamzds &l iard &Xterhlad 1fi r st

menory area 81 is-divided into first through k-th sectors S1, S2, ..., and
Sk which are spesnéceedbyo sthee @agrATiEERi(VEIr)., B2, partlcaridr(lsk)
respectively. Each of the 18 sectors is for nmenorizing a nessage piece

“OF unit V\/mch §féﬁ@llst@p%lra1a1@ﬁm i qaAkAs _tofther denghasirae t en
characters,  Cagh fe23°0C SRGESIELF e VIS of oA hdle essage g ece or, of
Seauenti o1y TRgBELESO 48 BREL, i 0 el S T
o vemonr CHRUBEREE B8 )sudif ) jcrons leopt oty MbestoueghuEhencde
capabl e of bei ggeS62r €k | Sviond¥ M B4ndadh tofrdudd fais.es Ths addltion,
‘a backup operation can also be indicated by selécting
the switches 41 éﬁd 43 to 45 so as to back up the RAM
10 34 when the béttery is disconnected from the RAM 34.
The baékup bperation serves to §rotect the stored messages
of the RAM 34 against automatic erasure on.eXChanging
ia consumed baftery to a new batte;y; The stored messages
can be transferred to the external devices, such as
15 an externai memory, an external printer, or an external
display device.
| The reception opération carried out at the'stage
N SB6 is processed in.preference to the other operations
carried out at the stages SB8, 9, and 10. As a result,
20 the reception operation is ihsfantaneously started in
responsé to any message signal'even when whichever one
of the other operationé is being carried.out at each
of the eighth through tenth stages SB8 to SB10.
Referring to Fig. 7, the RAM 34 comprises first
. ,25. and second memory areas 81 and 82. The first memory
area 81 is divided inté first through.k-th sectors §1,
52, ...; and Sk which are specified by sector numbers

(sl), (s2), ..., and (Sk), respectively. Each of the



capable of nenorizing eight sector numbers at the maxi mumin the order in

- which the nmessage pieces are successively 15 recei ved. For ﬂgpnple | et
one nessage be stored in the first, the second, and the fifth s&tors Si,
~S2, and S5. The sector nunbers S, S2, and S5 are stored-in the first file
FI. I'n the exanple being illustrated, t one nessage in the first file Flas
carries information 20 "PLEASE GO TOTHE HOTEL. MR A". The code
asterisk (*) is for representing an end of the nessage and is therefore

used as an.en :E t 0 ~Ei dat a
menory 67 (:orr;:jasrel'“g{eé;rst%%gf&%c C%H%dr%léfllglfgth h%r?%gglbx?ggcre oF! gnrlrér thregas 83,

84, 85, and 86gondiwkd s ch m@te&ﬁtﬁ.&e&?}nh&békvb@edfbﬁt exhin Eab ,Lhrough

i-th sections M, M2, ..., and M.. Each of the first through the i-th
. sections M toteh‘l ctmn‘arrrtamsmr IEdciy reseagle may toheistnkeéthefFbE, 44 19
(F2), ..., and (Fn) that specifies each file in which at |east one of the

~sector nunbersa(iigglewmﬂgﬁ33§§9139§ ekl Ae@lurRdifynbér tbe mRessgeti ons
may be, exanple, eight. Al of the sections of the third nenory area 83

are init |5(a)1l |y RIRRR%: V\n‘}fﬁ"'fadgl each aferdes cRarafiters i§afgIuertisli¥ans

t hat no nessa e |s sto ed |n he sefﬁtlons S1 through Sk of the RAM 34. Like

the third ne nennry area 84 is divided into first

through j - th add'“om g..;ae 3R A% Mehe WoZona menB] Wbp gBach of the

addi tional sections N for "preserving on
is divided into first through n-th files Fl, F2, ..., ]

and Fn which are gi&en filé numbéis'(Fl),l(FZ), ;.., o
10 .and (Fn), respectively._ The total number of the files

is equal to the number of messages which is capable

of being stored in the RAM 34. Each of the files is

cépable of meﬁorizing eight sector numbers ét the maximum

iﬁ the order in which ﬁhe message §ieces are spcceséively
15 received. For example, let one meséage be stored in

the first, the second, and the fifth sectors S1, S2,

and S5. The sector numbers S1, S2, and S5 are stored

in the first file F1. 1In the example being illustrated, ';j

thé dne.messagé in the first file.Fl caﬁries information
20 | "PLEASE GO TO THE HOTEL. MR A*", The code asteri_ék

(*) is for representing an end of the message and is

therefore used as an end mark.. |

Referring to Fig} 8 in éddition to Fig; 7, the

data memory 67 comprises third, fourth, fifth, and sixth

25 .memory areas 83, 84, 85, and 86. The third memory area
- 83 is divided into first thrqugh i-th sections M1, M2,
Ry and Mi. Eacﬁ of1the first through the i~£h sections

Ml to Mi is for memorizing one of the file numbers (Fl),



file-numbers (FI) through (Fn) that shoul d be protected agai nst erasur
will presently'be described nmore in detail. It may be pointed out heréﬁthat
t he nessage 15 preserving node is selected by a conbination of the first
switch 41 and the third through the fifth switches 43 to 45. A file nunber
nmenygdt zed in the first section M as a previous file nunber, is
successively shifted 20 to the second jand the follow ng sections M and
so forth each tine when a new file nunber is delivered to the data nenory
67 as a current file nunmber. Wen the nessage preserving node is sel ected
whi | e a parti culFe) ,one .of anlde (Fa3sabeti specipieyecact fire disphiychunit 35
(Flgs 25 1 and 5), each file nunber indicative of the sector nunber or
nunbers for th@tpéﬁﬁs@ubaﬁ Pésshgesestor anufbered($1 bntlarquagh i 63k Ar one of
the first throygh the i-th sections M to M to the first additional
se¢tion Ml %Owltzﬁé -f i FBenOHBRET cPHsERE f $RFT 1PRS pBaY ikeM afoBect i on.

The fil nber, _if .an ored each of the, second through the i-th-
segt i l)ng nl\/!lg tgeﬁamm' yF&fJF‘ F‘b‘lg ﬁgrﬁ%uﬁﬁt’s‘é’b’t |‘b‘% the Yhitd é'Ef“Eﬂi%lrdl y

~of Fig. 8st ovva S o 'é% %@rr sg_ g% M:ad J‘? §%£’f%r§ (Eh ?eelﬁl]%us stored

+n the first a I't1ona sec .|s S i tional

section MP| eaghikijag wggﬁeaf Y%fh%§%€ oL A5 dd é%%%uafirst

addi ti onal section M e nu Ich 1s even ed to 10

the i-th sectlcm Whe seceibasBbiCehtyugt aSetf |¢#hd hsewxsa«rrpl e being
illustrated, i's assuned

o Like the third memory area 83, the fourth memory
| area 84 is divided into first throuéh j-th additional
10  sections.MPl, MP2, ..., and MPj. Each of the additional
sections MP1l thfough MPj is for preserving one of the
file numbers (Fl) througﬁ (Fn) thét should-be protected
against efasure as will presently be described more
in detail. It may be pointed out here that the message
15 presérving mode is selected by a combination of the
flrst switch 41 and the third through the fifth switches
43 to 45.
N | A file number memorized in the first.section
| M1 as a'previous file number, is successively shifted
20 to the secbnd and”the following sections M2 and so forth
each time when a new file number is delivered to the
data memory 67 as a current file number. When the message
preserving mode is selected while a particular one of
the message is displayed on the display unit“35 (Fiés.
25 1 and 5), each file number indicative of the sector
number or numbers for.the particulaf message is transferred
from a particular one of the first through the.i-th

sections M1l to Mi to the first additional section MP1



-

that the file nunber (F3) is initially menorized in the first section M as
“a previous file nunber. Either prior to storage of the file ndﬁﬁer (F3) or
thereafter, 15 the file nunber (F2) is stored in the first additional
section MPl. The first file nunber (Fl) is stored in the first section M ..
as a current file nunber with the previ@o file nunber (F3) shifted to the¢
second section M2. In Fig. 7, the sector nunbers (SIO and (S4) are 20
"stored in the third file F3 speC|f|ed by the file nunber (F3) of the second
section M2 (FiwgthgitheTifdlecumberuspsasedSEromstbeopatdtinuihe secsion.

addi tional section MP1. The sector nunber (S3) specifies the third sector
S3 whi ch keep?h& éﬂﬁébﬂﬁﬂpeﬁunﬁéraBXS g8ored1in a3chsof thesserpad before,

“the sector nﬁers %F ;S &s e nenorjzed_.in the first file F
speci fied by tRECUGME e ﬁﬁﬁﬁé “?Fﬂ? FR FhetF?st°§é€VFoﬁhﬁ1 21

~ The fifth wh
RIERRER AR I R H s D R R
used, resDeCttﬁs'¥1Es¥h§QcEQSn QQ'C ?R?eEEYS'néﬁ "1"rL$Y8% §¥e %%%.iéf;ed

in each bit area e correspondi ng 'S used unuse
Accordingly, ih kRePe3sik! saaetkaemvaeéaioalMﬁloisfghfftéa eaa#&%' ng the
fifth nenory area 85. As a result of nonitoring, a single one o e vacant
file is assigerd fethhadaiieionkllfectioRSMPgYeeabht BemaBRnEs Seséewi bed | ater
again. The file nunber of the vacant file is stored in a file nunber area
| FN. Thus, théiiefnhmbennny tirens88rregd be thél filrst additional section

' MPl.. The file number which is eventually shifted to “J
10 the i-th section Mi, is automatically erased.
In the example being illustrated it is assumed
that the file number (F3) is 1nitially memorized in
the first section Ml as a preVious file number. Either
prior to storage of the file number (F3) or thereafter,
15 the file number (F2) is stored in the first additional
section MPl. The first fiie'number (F1) is stored in
the first seetion Ml as a current file number with.the
previous file number (F3) shifted to the second section
M2. 1In Figqg. 7, the sector numbers (sl0) and (S4) are
20 stored in the third file F3 spec1fied by the file number
({F3) of the second section M2 (Fig. 8). The sector
number (S3) is stored in the first additional section
MPi. The sector number (S3) spec1fies the third sector
§3 which keeps a directory number 045-932-1111. As
25 described before, the sector numbers (Sl), (52), and
(S5) are memorized in the first file_Fl specified by

the current file.number-(El) in the first section Ml.



afile status area and will later be represented by FSTATUS. 15
The si xth nmenory area 86 .conprises first through k-th additional bit areasH{
for menorizing whether or not the first through k-th sectors Sl1-to Sk are
used, respectively. Use and unuse of each sector are specified by the |ogic
"1"gand "0" levels nenorized in each addi- 20 tional bit area.
Consequently, it is possible to know a vé&dant sector by nonitoring the

sixth menory area 86. Like the file nunber area IFN, a sector nunber area

SN is | oaded wi'th the _ec%gr unber of the vacant sector. Like the fifth
menory area 85, the si b ym?%°ry area &% %%Npﬁks?%f%¥¥%ﬁ through

t t at - an by SSTATUS. Ref t Fi 9
Chrough (o) ToRetRePTl PRERFGERLER 3¥e R0 imchortrfig [iethor B Rkie so
22 as to clari Eueowgy eﬂréaghswé'agt@ £ f&l{ Vﬁf &b Ga#gn%ﬁd §¢M3§4bl e

when the received signal I's a’nessage Si

It is assuned tbapethevéile nwn@@rtl@é\dléélﬁ: Segt OIeMméﬁ{d arpas dfdy 5 - and

I SN are | oaded with a vacant file nunber  and a vacant sector nunber,

respectively. dhe sacrall inl eacincbiheane Anthe el e dPHEIHy A spec fied
inrelation to the fifth and the sixth nenory areas 85 and 86,
respectively, asdused @h@r@ﬁ@ﬁ@dbexe&nncﬂlwaty:1zﬂutdnﬂﬂngﬁyl.ﬁﬁuislo k,
respectively. In Fig. 9(a), operation is started and entered into a first
stage SO for Pessiblagte nowceacant sfigimlor files by monitoring

| the fifth memory area 85. As a result of monitoring,
~ a single one of the vacant file is assigﬁed to the current
10 message in the manner described later again. The file
number of the vacant file is stored in a file numbef
area IFN. Thus, the fifth memory area 85'may be called
a file status area and will later be represented by
FSTATUS. |
15 ' The éixth memory area 86 compriées first through
k-th additional bit areas for memorizing'wheﬁher or
not the first through k-th sectors Sl to Sk aré used,
L _ respectively.. Use and unuse of each sector are specified
by ﬁhé logic "1" and "0" levels memorized in each addi-
20 W.:tional'bit area. Consequently, it is possible to know
a vacant sector by monitoring the sixﬁh'memory area
86. Like the file number area IFN, a sector number
area ISN is loaded with the sector number of the vacant
sector. Like the fifth memory area 85, the sixth’ memory.
25 area 86 may be referred to as a sector status area and
represented by SSTATUS.
Referring to Figs. 9(a) through (c) together

with Figs. 5, 7, and 8, description will be made so



and'for_storing the received signal in a reception data area 87 of the data
menory 67. In this case, a | eading 15 one of the words of theareceived
signal is stored in the data nmenory 67. This operation is p055|§95

counting each bit of the received signal to a count of thirty-two. V%en t he
bits are counted up to 32, the first st SCl proceeds to a second stagew
"~ SC2. The second stage 20 SC2 is for jUdgi ng whether the received signal
~is either the nessage signal or the call number signal. Such judgnent is

possible by My R ididrihe LIRRLEIbAAELRIsLLPLng! ANBbce Pedolpgidpn OF the

nmessage si gnal, e seco age S s fol y athrd stage SC3 for

25 detecting \Ma%tm Qi n%ehhehbeaeeeﬂveaess?@nahewessx&@@s&g@ces i's
received. - Operation proceeds fromthe third stage SC3 to a fourth stage

SCA4 on the abeygnagnty ofed adrd"Renhgth dbe3gabibs.fifie Dendesumed the

- vacant sector 23 nunber stored in the file nunber and the sector nunber
areas ‘| FN and thal whe lfidleahuabtleznandsthecdettor number aneasnlENsi gned
sect or n%yber respectively. At the fourth stage SC4, judgnent is made
whet her andhdSNeacke dpaded withgacvacans Bh%eﬂuﬁgﬂrtﬁ@da%sV§ﬁﬁ§F
sector nunber is not equal to "0".  Absence_of the vacant file and the
vacant sect or Se§tORdNYEPEE - b?eEBFStﬁﬁeégch The Racant ot} 3 Rt or

-nunber areas | FN and | SN. ei ther one off gb | FN and
The 20 ' Ceecrarantnaer tare duneRrenste Seraiifg 11 feTPERR & ofhe
- operation is fceég&gqht%gd;i@ggf %gast@; gtgﬂ8¥y5£@£§s 88 Lh8 @é?@éspeéméfy,rth

stage SC4 pro
and are therefore between 1 and n and between 1 and

&)
10 k, respectively.
In Fig. 9(a), operation is started and entered
. into a first stage SCl for receiving the.réceived:signal
‘and for storing the received Signél in a reception data
area 87 of the data memory 67. - In this case, a leading
15~ one of the words of the received signal is stored in
the.data ﬁemory 67. This opération is possible by counting
each bit of the received signal to a count of thirty-two.
When the bits are counted up to 32, the first stage ;J
SC1l proceeds to a second stage SC2. The second stage |
20 SCZ_is fo; judging whether the receiﬁed_signal is either
the message signal or the call number signal. Such
judgment is possible by monitoring the identification
(ID) signal. On reception of the message signal, the
second stage SC2 is followed by a third stage SC3 for
25 detecting whether or not the lgading one of the message
pieces is received. Operation proceeds from the third
stage SC3 to a fourth stage SC4 on the above-mentioned

assumption. The vacant file number and the vacant sector



SC5 on the above-nentioned assunption. At the fifth stage SC5, the fifth Aﬁ/
menory area (FSTATUS) 85.1s | oaded 15 with the logic "1" level at the
bit area which is specified by the file nunber area IFN. . Simlarly, the
sixth menory area (SSTATUS) 86 is |loaded with the logic "1" level at the
additional bit area which is indicated by the sector nunber area ISN. In
addition, a sector count 20 ‘area (SC)288 of the data nenory 67 is | oaded
with unity. A count value in the sector count area 88 is counted up by one
when each nessage signal is received. The sector count area 88 serves to
noni tor the nufBBPesfstpredsiy thetbike numharednst dhet seckesi guaBesect or 25
nunber is stored into one of_the files of the second nenory_area 82 that is

i ndi cated by tﬁﬁe%§sF5%eﬂ“¢l¥§Nrﬂﬁﬁxﬁezﬁi}%ﬂﬁﬂ?q ?S&égPﬁﬂaﬁé&ebyuPPan a box

f the fifth st t In th Ll ustrated 24
eg;nplg, gach %?? a%agsiﬁiﬂﬁ ;%égﬁéi;ﬂéﬁ§ﬁrger?fn8 §? Ilﬁﬁ?cLalg speci fi ed

by the sector count Sté¥ rkéJy%ﬁ#%gégé SNt 5Q %F%Q 1th§detQ§egﬁé¥?red

sector nunber is store he spec p05|t|on of 't héTassigne

in accordance gt r eaflehbneat st age
.SC5 is foll O\A/e?j\f b%g%%ﬁsgttaﬁ%ééﬁﬁaetf&g%F)‘(ltﬁﬁggt ggtei Ehe QEsilgéétsil gned

sector nunber $éOtsf nimbdie SLGY dydiercame® .| Sipsende! biepkhedvafant by a
constant value p which is determ ned by the nunber of the characters stored

i n each sect orfiX¥e parodiutthe bedosaan dercasdisgiadiseted bgurked andeabh
constant

of the file and the sector number areas IFN and ISN.
o’ o

When either one of the file number area IFN and the
10 sector number area ISN takes zero, the illustrated storing
dperatibn is finished into the standby state. 1In the
example, the fourth.stage SC4 proceeds to é fifth stage
SC5 on the above-mentioned éssumptioh. At the fifth
stage SC5, the fifth memory area (FSTATUS) 85 is loaded
15 with the logic "1" level at the bit area which is'specified
by the file nﬁﬁbér area IFN. Similarly, the sixth memory
area (SSTATUS) 86 is loaded with the logic "1" levél
W | at the additibnal bit.area which is indicated by the
- sector number area ISN. In addition, a sector count |
20 area (SC) 88 of the data memory 67 is loaded with unity.
A count value in the sector count area 88 is counted
up by one when each message signal is received. The
sector count area 88 serves to monitor the number of
the used sectors. Furthermore, the aésignéd sector
25 number is stored into one of the files of the second
memory area 82 that is indicated by the'assigned file
number and that is designated by FI in a box for the

fifth stage SC5 and in a later stage. 1In the illustrated



val Ue p_provides a physical or an actual address of each sector and is
stored in the address storage area 15 as a start address STAD. At a
~seventh stage SC7, a bit group predeterm ned for. a single charggier is read
out of the reception data area 87 in which the received hessage Ssignal is -
stored. Each bit group consists of a prgﬁﬁlected nunber 20 of bits. . Te
predet erm ned nunber may be, for exanpl €~ seven. The seventh stage SC7 is
foll owed by an eighth stage SC8 at which judgnent is made whet her or not

e bt ol 2P ehAnfiRe! cQyoRESE) hES 1GRETBGEREIonDotREY] O Und e AN

character adv&A&e St age annth stage SC9. At the

ninth stage SG3 (hienbik gpeHRsi88"BYYthi N8eEbaF a6b@Ht i StStadethin the
sect or designg?eghgghthe sPart éddregs STAD. Subsequently, the start

address is ingheasedtby eBantNagBaaddl esBhus, 26het asaigned esedPomt a tenth
stage SCI 0. At an eleventh stage SC 1, judgnent is nade whether or not the
- message exceeasmbee dbBasgsored déaphabet spetified pdsitiomeef othe a¥migned
‘nessage can be stored 5 in a single one of the sectors; the eleventh
stage SO pr dddedint ecaordehtehwithgthgsecter PPt deateei b%Cls carried
out as regards conpletion or not of the storage operati for one word. On
detection of Fhepeaefitss, the F&éFPtﬁt§9%g§C§cg§'?gfL?%%QBE%Kat%F¥ﬂ% first
stage 10 SCl so to store the next following word in the RAM 34.
Clhermdse,.thétﬁﬂﬁlgiﬁ’stage SC 2 returns-back to the seventh stage SC7 to

‘repeat the_operation BEOQhe sixth stage SC6, the assigned sector
.number.stbred in the sector number.area ISN is multiplied
10 by a constant value p which is determiﬁed by the number
| of.the'characters stored in each sector. A product
between the assigned sector number and thefdonstant
value p provides a physical.or an actual address of
each sector and is stored in the address storage area
15 as a start address STAD. _ k | | -—
' At a seventh étage SC7,'a bit group éredetermined_ |
for a singie character is read out df the reception
data area 87 in which the received message signal is
stored. Each bit group consists_of a preselected_number
20 | of bits. The predetermined number may be, for example,
seven. The seventh stage SC7_is,£ollpwed by an eighth
stage SC8 at which judgment is-made_whether or not the
bit group in guestion specifies a charac;er. Detection
of ﬁhe any character advances the eigbth stage SC8 to
23 a ninth stage SC9. At the ninth stage SC9, the bit
group, namely, the character is_stored_in the sector
designated by the start address STAD. Subsequeptly,

the start address is increased by one in an address



t he seventh stage SC7 to the eleventh stage SC| in the above-nentioned
manner. As.a result, the.next follow 15 ing characters are successivV
stored in the/RAM 34. The program nenory 61 (Fig. 5) has a program area
(unnunber ed) for storing first and second prograns which are for assi gni ng
eaon,character to at | east one sector and for |oading the second nenory
area 82 with 20 each sector nunber, r@Spectively. The at |east one
sector may be referred to as a sector set. The remmining parts of the CPU
33 except the program nenory 61 serves to execute the first and the second
prograns and njopagecheercldtat a3 tenth shaps &M circuits when they 25
are operated in accordance with the first and the second prograns

respectively. In Fig. 3tbyn eleventhsifage ekl %ﬂ%PQﬁﬁﬁﬂﬁg Ssimgs&l is not

detected at th d - 26 det ect I
oo £ hr BR8P S R el SERd 2
_predeterm ned SEd §E9n8% thQnséc? él orw n tﬁee %%sh'g%n%la‘nt %gygmess

signal is to be sfored T n any sec sectors W't 6 ed file

nunber (F$) inghcat §§n$¥et5‘ﬁeféf etﬂ@'rg&ftc?zrsea dieNe e el ¢ ‘g?@d§Cl he

.sector count value is equal to or greater t han unity on reception of the

end signal. Oprbbee@shes Hapwkelftle SRajOsCIRURE wlikd @8ekdtsonqual to
zero on reception of the call nunber 10 si gnal because mo nessage si gnal

acconpani es thescaarrnudbemtsa;nmégardannnmpheurbnp@&smbheoEOtaesstagageh

bet ween the call nunmber signal and the end signal by
operation for one word. On detection of completion,

~ the twelfth stage SCl2 returns back to the first stage
10 SCl so as to store the ﬁext following word in the RAM
34. Otherwise, the twelfth stage SC1l2 returns back |
to the seventh stage SC7 to repeat the opefation from
the seventh stage SC7 to the eleventh stage SCll in
the above-mentioned manner. As.a result, the next follow-
15 ing characters are successively stored in the RaM 34.
The program memory 61 (Fig. 5) has afprogram
.area (unnumbered) for storing first and secoﬁd programs
g/-  which are for assigning each character to at least oﬁe
sector and for loading the seconq memory'area 82 with
20 each sector number, respectively. The at least one
sector may be referred to as a sector set. The'temaining
parts of the CPU 33 except the program memofy 61 serves
‘to execute the first and the secoﬁd programs and may
be referred to as first and second circuits when they
. 25 are operated in accordance with the first and the second
‘programs, respectively.
In Fig. 9(b)}, iﬁ is assumed that any message.

signal is not detected at the second stage SC2. No



nmoni toring the sector count value. Taking the above into consideration, the
sector. 15 count value (SC) is nonitored at a thirteenth stage SC13 when
- no nessage signal is detected at the second -stage SC2. If the Act or count
value SC is not equal to zero, the end mark "*" is wittéen next to the |ast
one of characters carried by the nessage signal at a 20 fourteenth st age
SCl 4. Oherw se, storage operation is |l eted. After wite-in operation
of the end mark "*", the sector nunber or nunbers used by the nessage

sTOnal are W idd.an aop J) ISP AR08, S8 WaREOB kel BEcEByscn | 5 O

e
t he second nenory area I'S'S assign unmber

~(F1). The one Jessa0e i1l GudmbreRignaAt 8¢ BUcELLENL b shgréh&s,@mﬁ%at age
fil 27 nunber

" SC15 because the one nessage file I's specified by the fil

area | FN. As afg@sildnaleachyn idekdptibnaded twet Bniheigaalor aRyMAess8ge
nunbers, as shown in Fig. 7. Thereafter, the nunber of the one nessage
file, namely, diynaissisgyried be Istoredbdn aayssecedrabraseckbesnwhtht age SCL6
"in the first section.M of the third nmenory area 83. The remai ning contents
(M) areSshif tde deshgneds fiidet nambermndF Idedodibatednbyobhanéiien with Fig.
8. The programarea (Fig. 5) stores a third programfor carrying out the
above- nent i ondWmRex Axegn Ifthe IB otheginiPEfAfy HHPt §e6FOFheoRPl Balukcept
the program ngnory 61 will be called third circuit when operatgon i's
cartied out i noETHtaite Wi GFREE, fARY BROSYaRh RAEcePtion of the

end signal. On the other hand, the sector count value
(SC) is equal to zero on reception of the call number
10 signal because no message signal'aceompanies_the call
number.signal.. Thus, it is possible to distinguish
between the call number signal and the.end-signal by
monitoring the sector count value. |

Taking the abowve into consideration, the sector.

15 count value (SC) is monitored at a thirteenth stage
SC13 when no message signal is detected at the second
stage SC2. If the sector count value SC is not equal
to zero, the end mark."*" is written next to the last
one of characters carried by the message signal at a

20. feurteenth stage SCl4. Otherwise, storage operation’
is completed.

After write-in_operation.of the end mark "**,
the sector number or numbers used by the message signal
are written at a fifteenth stage SClS into. one of the

25 files of the second memory area 82 that is specified
by the assigned file number (FI). The one message file
is-represented by F(IFN) in the fifteenth stage SC1l5.

because the one message file is specified by the file



a seventeenth stage SC17, the | oudspeaker 38 and the display unit 35 are
energi zed to produce the.tone and 15 to provide visual displays.
Thereafter, the-storage operation is conpleted. At -the eleventh stage SC 1 5Z<
(Fig. 9(a)), let the nunber of characters exceed the character capacity of
eaclyysector. In this event, the assigned sector 20 nuriber shoul d be”
changed to a new sector nunber and shoul 2i7not exceed a prescribed nunber g
-which may be equal, for exanple, to eight. Thus, the prescribed nunmber g

gi ves a maxi mum nunber of the sectors which can be stored in each file. For
this purpose, tkEreaseeh IFY. Astageesalt,jeaps fdlanizi hpddsdtwitH age
SCi8 (Fig. 9(c)). In Fig. 9(c), the sector count value of the sector count -
area 88 is cou SFSHOF GHELES | RUNBEES a 38nFhoWR ein pRigweeh. at t he

~eighteenth stage SC18. _The sumis conpared - 28 with the prescribed nunber
g at a nineteenth stagé éfggtFF'tﬁ e SPRTRSE b st erh? SRR Fiker q,

Lhe, 11820 SR SCURsl ity Bt 10l kel "B hOSLEENUT 102, 08, <0

as to carry out bove oned-oper

ni net eent S st agg 150l 3ci% 48! LAWCE: Py SaLUBNbA Gh SF g% A4 Ghergishect i ng

another vacant sector by searching the six menory area #not her
vacant sector ilagxel083d atrhbheehdBAih!t botates SGeD) asrd difstilda Cﬁqdrkfaﬁdscpu
I'n e

search, the sector nunber of 10 anot her vacant sector 1Is kept
33 as a new y dsmsitheedannsbedeatribédein yednjwictsiawavi¥RIFid.n gddi tion,
the newly assigned nunber is nultiplied by the constant .
o : The program area (Fig. 5) stores a third program
: for carrying out the above-mentioned operation. The
10 - remaining parts of the CPU 33 except the program memory
‘61 will be called a third circuit when operation is
carried out in accordance with the thi;d'pfograﬁ. At
‘a seventeenth éfage SC17, the loudspeaker 38 and the
display unit 35 are energized to produce the tone and
15 to provide visual displays. Thereafter, the storage
operation is'coﬁpleted.
At the eleventh stage SCll (Fig. 9(a)), let
1% the number of characters exceed the character capacity
of each sector. 1In this event, ;he assigned sector
20 ' number should be changéd to a new sector number and
should not exceed a prescribed number g which may be
equal} for example, to eight. Thus, thé'préscribed
number q gives a maximum number of the sectors which
can.be stored in each file. For this purpose, the eleventh
25 stagé SCll jumps to an eighteenth stage SCl8 (Fig. 9(c)).
In Fig. 9(c), the sector count value of the sector count

area 88 is counted up by one to calculate a sum there-

between at the eighteenth stage SCl18. The sum is compared



val ue p at a twenty-second stage SC22 |ike at the sixth stage SC6. As a
result, another sector address is calcu- 15 | ated to be stored in the
address storage area 89. The twenty-second stage SC22 is foll owed by the

twel fth stage SC12. Wen no vacant sector is not found at the twentieth -

stage SC20, the n-th file Fn is erased fromthe third 20 menory area 8@
at .a twenty-third stage SC23. As descri®®d before, the n-th file Fn keeps
an ol dest one of the sector nunbers. At a twenty-fourth stage SC24, the

P TR B AR, Al R 58 B

corresponds to ny. hereafter; of the

addi tional bitgar t ' 192 BhudberPY!, kAEOFiBEebABRC " 0"
| evel . Next, %ﬁe&ﬁe%-%}ﬁt a%{]:agt{%rgsygzéﬁ eturns backélo the twentieth
stage SC20. s2dnd tsdB5 1 }] Yo @oSsifdlacve Thlecatinetlkgnehaseagbe nessage
menorized in the M 34 by the use of a conbination of the RAM 34 and the
data nenory 67sCMprso pes tta ity outhdhiel laboverpentilned operetponds to an
5 unnecessary nessage nay be deleted fromthe third nenory area 83.

Li kewi se,5t he Otherwisherthd ninetgenddesdade $d9ads £231lpwelr R¥ed or
detected even when the file nunber is stored in the fourth nenory area 84.
In this event,at¢ﬁﬁﬁﬁ¥e§ﬂgﬁﬁﬂ§9iﬁF%QN§QG'ﬁ@ﬁe§ﬁ&“ﬁh€n§$§Fﬁ e8Py 10

areas 85 and 86 should be changed from."1% to_ "0" .in_each bi rea which
corresponds t SEREPTMMNE IR q??es%gé?l’%ﬁ‘dglre'ﬁoﬁg &ﬁ%‘i‘h?@t‘an?&%,ﬁ the -

CorrESponding_iﬁ&éhé%”@%ﬁant sector is found at the twentieth stage
SCZO_as a result of the search, the sector number of
10 another vacant_séctor is kept in the CPU 33 as a newly
| assigned number at a twenty-first stage SC21l. In. addition,
the newly assigned number is multip;ied by the constant
value p at a twenty-second étage 8C22 like at the sixth
stage SC6. As a result, another sector address is c&lcu-
15 lated to be stored in the address storage area 89.
The twenty-éecond stage SC22 is followed by'ﬁhe ﬁwelfth'
stage SCl2.
| When no vacant sector is not found at the twentieth
stage SC20, the n-th file Fn is erased from the third
20 memory area 83 at a twenty-third'stage SC23. As described
before, the n-th file Fn keeps ‘an oldest one pfjthe
sector numbers. At altwenty-fourth stage SC24, the
logic "0" level is put in the bit area of the fifth
memory area 85 which corresponds to the oldest_file
25 number (Fn). Thereafter, all of the additional'bit
areas of the sixth memory area 86 are put into ‘the logic
"g" level. Next, the twenty-fifth stage SC25 returns

back to the twentieth stage SC20.

Q



and hessage are also erased fromthe second and the first nenory areas 82
and 81, respectively. 15. I'n addition, preservation or protectipo
of each nessage is possible in the manner described in conjunction with
Fig,” 8. The programafea in the program menory 61 is |oaded with a fourth
proggam for carrying out a preservation operation. In this connection, the
remai n- 20 ing parts of the CPU 33 exggpt the program nmenory 61 may be
called a fourth circuit when operation is carried out in accordance wth
the fourth program Referring to Fig. 10.together with Figs. 1, 7, and 8,
the display unit 35 wilt be heddfly mescblkedo electiRR19i 8RbaYK unit 35
conprises a dot matrix 91 and an optical indicator 92 in the vicinity

t hereof . The dbRenBes$xa® memorined fior téveaRAMe 34a blyi qphied useystfak di spl ay of
a seven-by-five dot matrix type and can provide visual 30 displ ays of
each message of°PTQOIRYEIVH Aharhe (R 347190 fhiec Slatian temaryr 692 | Mopeovi ded

Wth I [ i f far, indi.cating s Qls MP, M to M8, MM AR, RP
At ri an | 5; ?[ 'eéar/ﬁ_ ?fc‘éﬁ%g_ i} ci el(lt?) P“"%ﬁ%i‘%g&ig&ggesgg:xé; totT ﬁgi lng } cat e
. : or : .
_YZLLOK; ef thgﬁéﬁﬁgéiggé¥kﬂ€§§A 3%%{% i%&&&geﬁhggﬁgrtgﬁ ﬁ%%rﬁh@eﬁﬁggage i s
preserved. In dfd# eabodifRAlisd NeHed 1 Pnihbl! B BALCERROLYS10,,  when
i'on O e . e

the nessage is already preserved on oper at pager T

ei ght fol | owi ngedsages ddn e gl eMB oof abhecerld eabni HHbRALAL §2;&0T respond
to the first . _ _
Y ' number is stored in the fourth memory area 84. In this

event, the bit signals in the fifth and the sixth memory
10 areas 85 and 86 ehouid be changed from-"i" to "0" in
each bit area whieh corresponds tolthe uhnecessary message.
Under the circumstances, the corresponding.file number
and'ﬁessage_afe also erased from the second and the
first memory areas'82 and 81, respectively.
15 in.addition, preservatien orlprotection of each
message is possible in the manner described in conjunction
with Fig. 8. The program area in the program memory
N 61l is loaded with a foﬁrth proéram for carrying out
a presefvation operation. 1In this connection,'the remain~
20 ingeparts of the CPU 33 exeept the.prog:am memory 61
may be called a fourth circuit when operation:is carried
out in accordance with the fourth program.
Referring to Fig. 10 together with Figs. 1,
7, and 8, the display uni£ 35.willlbe briefly descfibed.
25 The display unit 35 compriseé a dot matrix 91 and an
opticai indicator 92 in the vicinity thereof. The dot

matrix 91 may be, for'example, a liquid crystal display

of a seven-by-five dot matrix type and can provide visual



current one’ ofgi hg dIRSTEE whed kS or TR8tCUhECREsBRgSa48S gkasakvaa!ives

thrdugh the i-th sections of the-third nenory area 83, respectively. Wen

the lanps M through MB is illum nated in correspondence to th ssage.

The next lamp MMis |ighted when the above-defined special nod s sel ected
by-the second switch 42 (Fig. 1). The lagp AR is | um nous when the pager w
receiver is in 20 a state in which the dot matrix 91 and the | oudspeaker

- each nessage is being displayed 15 on the display-wunit 91, onlé one of

- 38 should automatically stop the displays and the tone after |apse of a

presel ect ed dwiadgyPlof fQicerBlage &£SapoRads tenTbkbakaBReRE.i STRA ensui ng

lanp and is lighted when the repeat call is received. The triangular |anp
25 - is |ightegetidedn indH catdred 20fist beovlidedcwéth ef pilhealtsgagé i s | onger

t han t he nunmber which can be di spl ayed by the dot matrix 91 at one tine.
The circul ar. |lampsd fdn gndidatdngs syobodgi ¥Ry eMdetocMBonM¥f ARe BPeci al
31 node or the like. It will be understood that the nunber of the |anps may

‘be increased i WddnH® (Pref énd g cdgckegd O11( afushdsymPolsgeerEe wit h

Figs. 1 d 10, description will mainly be directed.5 .to displa

operatior of tife PHIGAS JATIGES HGOEPatan HBAFG, 15 neResSsrEYaGer
operation of each nessage si.gnal has so far been described above. It is
assuned t hat ftra?ee I?Klﬁe§4%ce§r?'lg’ee%l’0aded with eight nmessage signals at nmaxi num

and that a nmessage coq?hg&ﬁﬁgg%gq ?a#§9h§t8% 18e Pgéégég ggﬁhggggrin t he

CPU 33 so as to count er o ssage ‘si.gna to 1ndicate a

-’

In this embodiment, the lamp MP is illuminated only

10 when the messaée.is'already preserved on ope:aﬁion 6f
the péger receiver. The eight following lamps M1l through
M8 of the optical indicator 92 correépond fo.tbe first
through the i-th sections of the third memory area 83,
re#pectively. When each message.is being displayed

15 on the display.unitﬂgl, only 6ne of the lampé M1l through :
M8 is illuminated in correspdndence to the message.
Thé next lamp'MM is lighted whén the aboveQdefined special
mode is selected by the second switch 42.(Fig. 1). QJ
Thé lamp AR is luminous when the pager receiver is in

20 a state in which thé dbt'matrix.9l_and fhe loudspeaker
38 should automatically stop the.displays and the.tone
afﬁer lapse of a preselected duration_of, for example,
8 seconds. The lamp RP is an ensuing lamp and is lighted
when the repeat call is received. The t:iangular lamp

25 is lighted when the number of the characters of_the_ _ : .
message is-longér than the number which_can be displayed
by the doﬁ matrix 91 at_one time. The éircﬁlar lamp

is lighted so as to indicate selection of the special



as an (x + I)-th one of the nmessage signals at the pager receiver. Tg%s
means that first through .x-th ones of 15 ‘the nmessage signals are eady
stored in the 'RAM 34 as previ ous nessage signals in the manner descri bed
with reference to Fig. 9. Such a nessage counter AC and a register x may be
| ocated, for exanple, in the data nmenory 67, although not shown in Fig. 5.
20 - In Fig. 11(a), the CPU 333&s put into a first interruption
state INTI at a first stage SD1. Under the circunstances, the nessage

counter AC is couynted by. .one a secqond stage SD2 each tine when the
-message si gnal "PE" r%’ée%"edi/ et h?tr é@ge]v 4 stopg td@ntthes numbgr t he

“counter ACis ed fromthe counter, ACto the register x at a Lhird
stage SD3, wi t# '?%zé g%%mrﬁs B B W Sshst R@.cessai?’Xth a fourth stage

SD4 followi ng the thirgs1,396,6 itad S 9l e er. or .not_the,nunber
of nmessages exceeds a pre etefﬁﬁ%@ghﬁﬁhbéﬁﬂgﬂigﬁmngQqﬁgﬁefgggiaﬁﬁﬁ n the

exanpl e under pis] deratd oo, R AURRAN ehible Meswagescexceeds the
predet ermi ned nunber, the fourth stage SD4 proceéds%to a iftﬁ%ggage SD5 at

whi ch the nmessagediespl ppropurhtiNd OF ¢hebpagersertefivem iheuGRYa334 0 the
~decoder 31 to stop reception of the nmessage signal. 10
Subsequent |y, iméignter "Ble istomdget opeirattiiba ofueteh A€saadet Baghagi ster
X at a sixth stage SD6. Under the circunstances, the |lanps M through M
(Fig. 10) in th#s &nt ifan beaed deseridedaeboret.er Attt isnabgumed that
,'. ' ' the RAM 34 can be loaded with eight message signals
.'\{ at maximum and that a message counter AC and a register
10 x are included in the CPU 33 so as to count the number
of message siénals and to indicate a current one of
" the message signals. The current message signal arrives
as an (x + 1l)-th one of the:message signals at the pager
receiver. _This means that first through x-th ones of
- 15 the message sigﬁals are already stored iﬁ the RAM 34
as previous message Signals in the manner described
with reference to Fig. 9. Such a message counter AC
(N and a regisﬁer p.3 may be located, for example, in the
data memory 67, although not shown in Fig. 5.
20 In Fig.”ll(a), the CPU 33 is'put into a first
‘interruption state INT1 at a first stage SD1. Under
the citcﬁmstances, the:message counter AC is counted
up by one at a second stage SD2 each time when the message
signal is received as the received signal. fhe count
- 25 of the counter AC is transferred from the counﬁer AC

to the register x at a Lhird stage SD3, with the count

" kept in the counter AC.



repeatedly energized at a seventh stage SD7, to repeti- 15 tively be
turned on and off. In this event, all of the lanps M to MB flicker to

i ndi cate an overfl ow of the nessage. The seventh stage SD7 is fq;kowed_by
an eighth stage SD8 from which the operation turns back to the standby .-
state SB4 (Fig. 6). 20 : Wien j5e nunber of the nmessage signal sw
~does not exceed the predeterm ned nunber, the fourth stage SD4 is succeeded
by a ninth stage SD9 for driving a first bit of each word of the nessage
signal fromthe decodeit 3l.folhrelf istagebispseifohebwipgcitheetntiba sRagage 25
signal or the call nunber ‘signal as nentioned before. Accordingly, it is
possi bl e to débsct itomgs gidge dofwhelthemessagetsitipeahubmpernbift messggele fir st
bit of each received signal as shown at a tenth stage SD10. Wiile 33
each message $ixgefdsi & predietedmingd numiiexni wighr isokquhd thi etightne bits
is stored in the data nmenmpry 67 at an el eventh stage SD11. Subsequently,
error correc- Y §he &XAPleeYnGer &PnélgﬁéPFEH“stagBeBDEEQbFUFHéruse 5

of the check bi art CK (Fig. 2 nd t he_par,i bi.t part EP in usual
manner . ?he n€§i§§€'§F§ﬁ§ ere§F%F§ﬁ RSt RESBRVFIRLPR HBmEEﬁnngﬁescribed
I n conjunctio ' ElLq... 9 ~at LA ept.h_stal S T , each.ngssage

I nformati on 1%°WEE?sskganﬁgge rkgéégghEéegt%?g%hA?%ggFogpgegﬁtHngggge

SD14, a nmessagqefl achReEs) nefgd MFeiys ;50 ' | ogi c
S evel - The e Cea e oh o SR B PR P T iR RS SRR s A ey

rate, each cpy 33 to the decoder 31 to stop reception of the message o
signal. et
10 Subsequently, the number "8" is written in the
counter AC an& the register x at a sixth stage SD6.
~ Under the circumstances, the lamps ML throﬁgh Mx (Fig.
10) in the opticél indicator 92 are intermittently and
repeatedly energized at a seventh stage SD7, to repeti-
15 tively be turned on and off. 1In ;his event, all of
the lamps M1 to M8 flicker to indicate an overflow of
the message. The seventh stage SD7 is followed by an
eighth stage SD8 from which the operation turns back g;
to the standby stéte SB4 (Fig. 6).
20 When the number of the méssage_signals does.
not exceed ﬁhe predetermined nﬁmber, the fourth stage
SD4 is succeeded by a . ninth stage SD9 for driving_a
first bit of each word of the message_signal_from the
decoder 31. The first bit either specifies the message
25 signal or the call number signal as mentioned before.
Accordingly, it is pbssxble to detect completion_of
the message signal by monitoring the first bit of each

received signal as shown at a tenth stage SD10. While



position of the nessage flag area MF is assigned to 15 t he curregnt
nmessage specified by the.register x in the manner descr,i bed beforé&’ The
fourteenth stage SD14 returns back to the ninth stage SD9. Thus, each word
of 32 bits is successively stored in the RAM 34 as | ong as the nmessage
signal |asts. Wen the any other word 20 of the current nessage signal
isfﬁﬁt.received at the tenth stage SD10,34he nessage end command END is
sent fromthe CPU 33 to the decoder 31 at a fifteenth stage SD15 to stop
transfer operation of the nessage signal to the RAM 34. 25 In
Fig. 11(b), iteaechjmegsagatsigmlxtisemeresitvege $hec rematindngopanst t he
| oudspeaker 38 is being driven to produce a tone. |f the tone is being
produced in confiethé obhiFtirengrRiiods REerade 18 §ha datRe™EMRE¥enth 34
stage SD16 proceeds to a seventeenth stqgf S@;ﬁ. In this event, the %x_+
1)-th Ianp Mk+P7i 3t | &R stRE i AP rer i §IUEREAS i SRTF FRETEG T ent
nmessage signal,.The.la Mk+l adj.oi,ns an, x- : fr ot nps t hat
is already |unfFhglsis J;eé h%uq"\l‘ %2 '?ﬁ%l%% %I%%q{%(sp%zl gﬁpghgr ggé
| osemsoar sl S0oRSche ERULEA S B XYY 210 M ehel BUSYRY, e
possessor is n awar e of reception of the current nessage signal. The

lanps M thrOUgQrM(E | gkerudlaP i@t eenth stage SC18 so 10  as to
i ndi cate reception of the current nessage signal. This neans that the

previ ous nmessages are twgd tméseddie SIRMAIONS istored til therRANM B4aiea 83.
Thereafter, the illustrated interruption process cones to an end. Opera-
: the manner described in conjunction with Fig. 9 at a
= thirteenth stage SD13. Thus, each message information
10 is registered in each sector. At a fourteenth stage
'SD14, a:meﬁsage flag area therein denoted by MF is loaded
- with the logic "1" level. The messaée flaé area MF |
may be the fifth memofy area 85. At any rate, each
position of the message flag.area MF is assigned to
15 - the current message specified by the register x in the
manner described before. The fourteenth.stage Sbl4
returns back to the ninth‘stagé SD9. Thus, each word
A - of 32 bits is successively stored in the RAM 34 as long
as the message signal lasts. When the any other word
20 of the current message signal is not received at the
tenth stage SD10, the message end command END is sent'
from the CPU 33 to the decoder 31 at a fifteenth stage
SD15 to stop trahsfer:operation of the message signal
to the RAM 34. '
N 25 In Fig. 11(b), it is judged at a sixteenth stage
SD16 whether or not the loudspeaker 38 is being driven

to produce a tone. If the tone is being produced in

connection with a previous message signal, the sixteenth



tion returns to the standby state SB4. 15 Thus, the current

message signal is not instantane- ously displayed on.the dot matrix 91 but
"is kept in the RAM 34 if operation is carried out in relation t?olone . of

t he previous nessage signals by the use of the | oudspeaker 38. 20 -

When the | oudspeaker 38 is not driven at the sixteenth stage SD16, judgnssgt

is made at a nineteenth stage SD 9 mheth%% or not the CPU 33 is put into

one of other operation nodes, such as the nmessage displ ayi-ng operation

node, the nmessage file access npde, and the 25 operation_setting node
menti oned bef Gt@%en S0 BFOCRERSW-PharsgVeBteaRtRa§tagf eSOt her Tperation

mod | d to the dot natrix.9 f t th ti i s

Cortied out - T SlanBenthos dgs Loren 1598 HREictac imlnges €5eralone IS
b -d ib ' ' _

S onal e ot ndleAReoSul R8s PEClpL LS ObE, B eut T E e el o

to the dot maigiighadl @hRenWnpeMxiNCa8lbEHEEn! 20BN Sné | pkMbAALRL SO as to
indicate a call “indication at a twentieth stage SD20. Subsequently, it is

judged af a t kg thatt ist ageeSBP11uhehbas . or Thas , t ke SPEEéal tHBSlegh S -
selected by the second swtch 42. |If the special node is selected, the
twenty-first dxage 1382h propsecdsel@lluminatéé sboae-venindiesitei g eent h
stage SD18. As a result, simlar indications are given by the use of the
| anps M to MsymbplshMlspecMxatlapdHoveves: thecposgessewe 1$rnot|awgreM is

| ighted at a twenty-second stage _ :
of reception of the current message signal. The lamps

_Ml.through Mx flicker at an eighteenth stage_SClS so
10 as to indicate reception of the current messageléignal.
This means that the previous messages are left in the
sections in the third memory area 83. Thefeafter, the
illustrated_interruptién process comes to an end. Opera-
.tion réturns'to the standby state SB4.
15 Thus, the current message signal is not instantane-
- ously displayed on the dot matrix 91 but is kept in
the RAM 34 if operation is carried out in relation to
one of the previous message signals by .the use of the Y
loudspeaker 38. . |
20 . When the loudspeaker 38 is not driven at the
sixteenth stage SD16, judgment is made at é nineteenth
stage SD19 whether or noﬁ the CPU 33 is put into one
of other operation modes, such as the message displaying
operation mode, the message file access mode, and the |
25 ~operation setting mode mentioned before in conjunction
with Fig. 6. Anyway, the other operation modes are
related to the dot matrix 91. When one of the. other

operations is carried out, the nineteenth stage SD19



SD22.so0 as to indicate reception of the current nessage 15 si gnal
Thereafter, the current npessage is visually displayed on the dot natﬂégsﬂ
at a twenty-t/hird stage SD23. In this event, the | oudspeaker 38 is driVen
to produce the tone as shown at a twenty-fourth stage SD24. After
progyctlon of the tone, the interruption process 20 cones to an end.
Cperﬁtlon returns back to the standby staj£ SB4. The operations relates to
the previous and the current nessage signals may be naned first and second

'operations. At the sixteenth, the nineteenth, and the 25 twenty-first
stages SD16, SQrbcedd 2thel abb¥el-ddgedivbat 8eghotefth $twgd ismls.
operation is still in progress. Anyway, such judgnment is carried out in

accordance w t laczdridisigly,ethlecchedeptogeasageosignah {fengt odispd ayesh

36 of the prograntnennry 61. The CPU 33.nmay be called a detecting circuit
for nonitoring ahd&he dot gwdrixi 84 during the oppeatier ¥ebawedcted program
i s executed. At t he seventeenth and t he elghteenth stages SD17 and SD18,

gnl yI recepti on e et S@trdk H‘ESSQ&Eeg"bﬁ r FRej GHrcatan JOV“Q he® use of the
i splay ut 35. n_the reV|ou age nal e Such

| operationq s cdﬁﬁ? nﬁgfdfﬁ Calforf aﬁgg gf sak nﬁn%+€ %f%%'%?ggrggt
stored in the r 1 f

presel ect ed prgé&%h] t% %%38 D%bbﬁg bgugg ﬁégﬁyi¥?gtgs§%2§“éf§CU|t

Referring to Fi twk%tfyoefitr@%r s\eﬂat;la ED81 fhefREE" bP-nbt OfhdV dpedbparde as
regar ds operatlon for “di spl ayi ng

_ mode is selected by the second switch 42. If the special
- mode is selected, the twenty-first etaée SD21 proceeds
10 to the above-mentibned.eighﬁeeeth stage SD18. As a
resuiﬁ} similar indications are given'by the use of
the lamps Ml te Mx. If the special mode is not selected,
"~ the first lamp M1 is lighted at a.twenty-second'etage
SD22 so as to indicate reception of the cufrent message
15 signal. Thereafter, the current message is visually
edispiayed on the dot matrix 91 at a twenty-tﬁird'stage _
"SD23. In this event, the loudspeaker 38 is driven to
(% produce the tone as shown at a'twenﬁy-fourth stage SD24.
After production of the tone,'the interruption process
20 comes to an end. Operation returns back to the standby
state SB4.

The operations relates to the previous and the
current message signals may be named first and second
operations. At the sixteenth, the nineteenth, and the

25 twenty-first stages SD16, SD19, and SD21l, it is judged
whether or not the first operation is still in progress.

anyway, such judgment is carried out in accordance with

a first preselected program stored in the program area



each nessage stored in the RAM 34 in the above-nentioned 15 ot her
operati on nodes. Such a display operation is carried out during absence of
the tone produced fromthe | oudspeaker 38. The | oudspeaker 38 ig\driven the
presel ected duration of, for exanple, 8 ggconds under control of” a tone

~control timer (not shown) which may 20 be included in the data nEnDry~£ﬁ

Fig. 5). Th It : tate S be- o i.odi cal | t
o’ a econd Tat S5EoERT REBSrT: B1° maie. oY) pd)mab, BECHREIER. el e
first stage SB dete@iin@Rlicablix %kahSﬂiEBringeEHBdfikége gE%SEandeteCt'(

25 I ng whether or not” the tone is being pro

uced fromt udspeaker

38. If no tonghen Rhedusedeheerelihprbgudm $Beakecud8qd.the nessage counter
AC is accessed at a third stage SE3 at which detection is carried out

. whet her

37 or not amythenseveatesmthagadi theeélightideaphagedges\Wen the

r emai ni ng nessage signal is present in the RAM 34, the third stage SE3 is

succeedeg by &P

whet her or

durnd SP3ge SHAY recehbibpuefhtbeagurgent messagpudged
not 5 t he special node is selected. Selection of the special

node brings aBdgpalr afsinfdratedabyi the upagefstheadispiaey wpiétadbon is

turned back to the.stanggz@state SB4. eratjon is also changed fromthe

third stage 18hen thgap
detected in the RAM 34.at th rdy
driven at thea5388ﬁﬁa§f35el§E§?;fh% t B

10

15

20

25

RSt MEFRAGE a5LIRRL IR chN NBLABESESe sPEARAI s
e third.stage, SE3. Wien the |oudspeaker 38 is
B iBntvoPeinnes MthoR PereRdar a

presélected.program stored in the program area. During

execution of the second preselected program, the CPU
33 may be called a processing circuit.. |
| Referring to Fig. 12 tégethe: with Fig. 6, descfip-

_tion wiil be made as regards opératiop'for_displaying
| eéch messége stored in the RAM 34 in the aone—megtioned
other operatibn modes. Such a display operation is

carried out during absence of the ﬁone produced from

thé loudspeaker 38. Thé.loudspeaker 38 is driven the

preselected duration of, for example, 8 seconds under

control of a tone control timer (not shown) which may .QJ

be included in the data memory 67 (Fig. 5).

The waiting or standby state SB4 (Fig. 6) is
periodically put into a second interruption: INT2 which
may be called a first stage SEl. The first stage- SEl
is automatically shifted to a second stage SE2 for detect-
ing whether or not the tone is being produced from the
loudspeaker 38. If no tone is‘prqduced from the'lqud-
speaker 38, the message counter AC is 3cce55ed_at_a

third stage SE3 at which detection is carried out whether



si xt i stage SE6 in order to detect whether or not the 15 tone chErol
timer is'tinmed out as a result of |apse of the presel ected duration. ™ Wen
the tinmer is rot timed out, the sixth stage SE6 proceeds to a seventh stage
SE7 for nonitoring the first or reset switch 41. Wien the reset switch 41
I's mot depressed, the seventh stage 20 SE7 proceeds to an eighth stage
SE8™At which the pager receiver returns gk to the standby state SB4.

O herwi se, the seventh stage SE7 proceeds to a ninth stage SE9. After | apse
of)the presel ected duration, or in response to depression of the reset
swi‘tch 41, the°%¥e8®iganyonsmeriAedi Begdane clls dbeft byndhepbayedie nWiméd st age
SE9 and indicates a result tof count. It is judged at a tenth stage SE10
whet her or not *PRerPREAPings MegeATe| S180R4I 18 cPEeFeNt | in t e (RAM| 34 of count

[ jal : h E10 I h 38
SEI | for inter FOBt ERGTENALABRC ARALE HENEFERTagabY Thereur o (TaS et ion
t back tq._t - h t twelfth st SE12. A
fhi rtoent h stadl BRe3rBUERK SLELS, oR4. FRe 08" Nudied ifiner' 6 5% “the
fourth stdge SaWagBcile hEsY! IsOlefotilal s S0leSOHE &P AR Gllcide tenth

-'stage SE10 and the henory access node I's selecte t the fourttrstage SE4.
Anyway, each nRegadsriifigdi SRbay eeronsibeordli &Pl AVe Lih &afé 4 ddirteenth
stage SE13. 10 Thereafter, production of the Tone 1s started at

a fourteenth swhiehSepdrandonpes atubied Bagistdagte (S dddbpiangiy state SB4
as shown at a fifteenth stage SE15. _ X :
o SB4.
Operation is also changed from the third stage
10 SE3 to the fifth stage SE5 when no message signal is
detected in the RAM 34 at the third stage'SE3.
When the lou&speaker 38 is driven ét the second .
stage SE2, the tone control timer is monitored at a
sixth stage SE6 in order to detect whether or not the
15 tone control timer is timed out as a result of lapse
of the preselected duratioﬁ. When the timer is not
timed out, the sixth stage SE6 proceeds to a seventh
S | stage SE7 for monitoring the first or reset switch 41.
When the reset sﬁitch 41 is not depressed, the seventh stage
20 SE7 proceeds to an eighth stage SE8 at which.the pager
receiver returns back to'the.standby state SB4. Otherwise,
the seventh stage SE7 proceeds to a ninth Stage SE9.
After lapse of the preselected duration, or in'response
to depression of the reset switch.41, the message counter AC is
- counted down by one at the ninth stage SE9 and iﬁdicates-a result
. _/,,—~iof count. It is judged at a tenth stage SE10 whether or not the

result of count is equal to zero. If the result of count is equal

to zero, the tenth stage SE10 proceeds to an eleventh stage



Whi'l e this invention has thus far been described 15 in conjunction with
a single enbodi nent thereof, it will readily be possible for thpse skilled
inthe art to put this invention into practice in various otheréganners.

For exanple, the decoder 31 may be designed so as to drive the |oudspeaker.,
38 and may be provided with a 20 circuit for producing a tone signal. s
The nessage in the radio calling signal y be of a binary coded deci mal
(BCD) code or a seven-bit code according to the 1SO (International s

Organi zation f tﬁgg ization) Standard. - : 39- AIMS 1. A pager

recei ver incl u%lnlg an ?"rhr%ditleca ‘fp(r}bgnn%n%eer %é?ﬂf-_cae{b%bﬁ% SHHBE vl &t ryi ng
out a first Opefedi Oroddlalath L LW AUS LIS ALY SALY I 2

previ ous nmessage and a second operation of processing a curren

nessage si gnalasverdwit it | £Scwhe IRHH efag@es3age. and is received fol |l ow ng

sai d previ ous nmessage signal, said pager receiver conprising: detecting’

means responsive to sd cchintemrthessage SHIEdudode dicteadinary eMaet her or

not said_first 10 operation is still in progress; processing neans

coupl ed o saiterthlistaden FBighiver thed fopatdt istelge SE4s aiheknd ethec tdesg 1eaNns

and responsive to said current nmessage signal for carrying out said second .

“operation to MkEWRY ishditaaPRimtthaerionditc #he tenths sitdgeuSEL®t nmessage
and reception of_  said current nessage signal when said first operation is

not in progredfd &gy NEmarys §G5e STe ivdes tife SRILES tosk ity the Fourth

stage SE4,. Anyway, each message is displayed on the
display unit 91 at the thirteenth Stage SE1l3.
10 Thereafter, production of the tone is started
at a fourteenth stage SEl4 and operation returns back
~ to the standby state SB4 as shown at a fifteenth stage
SE1S5.
While this invention haé thus far been described
15 in conjunction with a single embodiment thereof, it will
readily be possible for those skilled in the art to
put this invention into practice in various other manners.
For example, the decoder 31 may be designed so as to g_)
_drive the loudspeaker 38 and may_be'brovided with a
20 circuit for prqduciﬁg a tone signal. The messaée in
the radio calling_signal may be of a binary coded decimal
(BCD) code or a seven-bit code according to the ISO .

(International Organization for Standardization) Standard.



indicating nmenber indicate only reception of said current nessaq%;signal
qu thereafter indicate said 20 current nessage after progress lof said
first operation is over, and nenory neans for storing said previous nessage
~and said current nessage each of which is a succession of characters; 25
.salﬂ,nennry nmeans conprising: a first nmenory area having a plurality of
_ sectors each of which is specified by a sector nunber and has a '
predetern1ned character capacity; a second nenory area having a plurality
of files 30 each of which is specifizd-by a file nunber and is for
. storing a presel ected nunber of said sector nunbers; and - 39a - athird
menory area having a plurality of seItAIMS which are consecutively nunbered
froma first section to a last one and—whi ch are for successively storing
said file nunbers; 5 sai d pager receiver further conprising: first

means operatively coulfgbd @ drd Nifc 1TRIMIG a3 GindAkaA14g aRRdRs Ve to
sald previous and sal current nessages for asaégggngg}he Qharacter
fo Efgst

'successi ons of <Y GARARIROLReleGIVEIT SRTT

operation related to a previous message 51gnal carrying
. a previous message and a second operation of processing
5 . a currént message signal which carries a current message
| and is received following said previous message signal,
. said pager receiver comprising:
e . : détecting means responsive to said current message
signal for detecting whether or not said first '
10 operation is still in progress;
processing means coupled to said indicating member
and operatively to said detecting means and responsive
to said current message signal for carrying out said
second operation to make said indicating member indicate
15 said current message and reception of said current
e .  message signal when said first operation is not in
progress, said processing means otherwise making said
'indiéating member indicate only reception of said
current message signal and thereafter indicate said
20 current message after progress of said first operation
is over, and
memory means for storing sald previous message
and said current message each of which is a succession
- of characters;
25 said memory means comprising:
a first memory area having a plurality of sectors
each of which is specified by a sector number and has
a predetermined character capacity;
a second memory area having a plurality of files
30 each of which is specified by a file number and is for
storing a preselected number of said sector numbers;

and

—_—
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- section with said 152

40 - first and second ones of said sectors that are different fron1each
other and that are speci fied by first and second sets, of said
nunbers, respectively; 5 second neans operatively couplg to sai d

first neans and said second menory area for |oading said second nenory...,
area wi'th each of said sector nunbers of said first and second sets, Sai G

sector nunmbers of the first and second sets being stored in 10 flrst and
second ones of said files, respectively, 3PBat are different from each
other; and third neans operatlveLy coupled to said second neans and said
third memory area for %iﬂ anlng sai d secﬁnd.file n ﬁ |d first
FRsfefPrE Rbfbe aXﬁP?tEdP War-d Ysa dSF8§%°“s
~section. 2. A pag&chratelwensasutﬁ&b&ydnhmbetaﬁnftomharénnssasdcﬂnanry
means further coEpLl 988y BaLOMRMN,HIBR' ¥-d! 88:f ShoSLeLiNEL8 BEsaghyation 20
file nunber; sai pag recei ver rurt er .conprising ourt
operatively cougkdd £dleapymbered and said fourth menory areas for

transferrigg a presekgghegagee QEcéQbérSEQEQHeEIESmﬁHEBQﬁ@ fromsaid 25
third nenory area to_said fourt ea_as i dmﬁgreserv tion file

“nunber. 3. A pager ré&EF&ePeﬁ§scPBFﬁ§3Xvﬁ ¢l §PHP1E r 8rAdshtESEndi cating
menber conpri sememdlty sectioa dndpteypunstveptoakanélprevmphedahd saiid

St ooy o 8L 8hcthpBLaKba0rERCHa0l ok PREVEAHEaBRdxoBhEcEUE 18

nessages stored sai d _
of said previous and sa1d current messages to

L] My /]
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- 4% - an-opticalimditator operatively coupled to said processing/neans.
and-sai d third nenory area for optically indicating reception of I d

previ ous and sai d. current nessages. 5 4. A pager receiver as clained in
claim 3, wherein said optical indicator conprises: a plurality of indicator
-elewents equal in nunmber to the sections of said third nenory area for 10
|nd|Cat|ng whet her or not said file nunbers are present in said sections,
respectively; said processing nmeans conprising: neans coupled to said

i ndicator elenents for controlling said-i4di€ator elenents to nake at | east
15 a part of said indicator elenments flicker to specify reception of a
current nessage signal when a current nessage is received during said first
operation. 5. A pagérsteé@ﬂvéﬁcggdc?%?%e@f|$ﬁ%§é§?ﬁ§9€ﬁﬂﬁﬁ%ﬁn4%ﬁIy 20 as

described herein \Aﬁ&bféﬁéeﬁeﬂﬁsmt@aéﬂeoaﬁs@rme@ytm oM siscifiedt2 6. A
pager- receiver as claine | cat or_nmenber

conprises: a displ &Y EﬁF?toﬁ’égﬁ?ﬁ%ﬁ‘? %%‘Efpl%ﬁ T ‘ga?%cd?‘?rrﬂ unhSRity area for
di spl ayi ng each of reapecpieslppus and

5 - second means operatively coupled to said first
means and said second ‘memory area for loading said
second memory area with each of said sector numbers
.of said first and second sets, said sector numbers
of the first and second sets being stored in

10' first and second ones of said fiies, respectively, .
that are different from each other; and
third means operatively coupled to said second
means and said third memory area for assigning said
second file number to said first section~with said
15 first file number shifted ‘towards said last section.

2. A pager receiver as claimed in claim 1 wherein

Sy

said memory means further comprises:
_ a fourth memory area for storing a preservation
20 file number;
said pager receiver further comprising:
fourth means operétively coupled to said third
and said fourth memory areas for transferring a
preselected one of said stored file numbers from said
25 third memory area to said fburth-memory area as said
preservation file number.

3. A pager receiver as claimed in claim 1, wherein
said indicating member compfises:

30 a display unit operatively coupled to said first
memory area for displaying each of said previous and
said current messages stored in said first memory

area: and



- e o _ .
5 'said current nmessages stored in said first menory area; and_an optica
i ndi Cator operatively coupled to said processing neans and said third
‘menory area for optically indicating reception of said previg and 10

sai d current messages. 7. A pager receiver as clainmed in:Caim6, wherein
~said optical indicator conprises: a plurality of indicator elements equal g
in.nunber to the sections of said third nenory area for indicating 5 )
- whether or not said file nunbers are-pfdsent in said sections,

respectively; said processing neans conprising: neans coupled to said
detecting neans and sai d indicataqr ements for ¢on roIIinggagid i ndi_cat or

|
el ements 10 to mak&RaPPrés énﬁgFFtBF SRPHAFAYPLY: GPUR RPsSatfcker

and to specify repeptessiot meadscandentidesbigd segoay abea Serd current
oTaimed in cfaim PPEaparty, Afuichtinh BRELALLBN. oF aRiATHELYISEE UER 0%\
acconpanyi ng dr awf@dd. current messages. ' ' | ‘
5 ' _
4. A pager receiver as claimed in claim 3, wherein
said optical indicator comprises:
a‘plurality of indicator elements equal in number
to. the sections of said third memory area for
10 _inc_licating whether or not said file numbers are
present in said sections, respectively;
- said processing means comprising:
means coupled to said indicator elements for
. controlling said indicator elements to make at least
15 a part of said indicator elements flicker to specify
reception of a current message signal when a current
message is received during said first operation. | "

_ 5. A pager receiver as claimed in claim 1 substantially .
20 as described herein with reference to the accompanying
drawings.
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6. A pager receiver as claimed in Claim 4,
wherein said indicator member comprises:

a display unit operatively coupled to said first
memory area for displaying each of said previous and
said current messages stored in said first'memory area;
and

an optical indicator operatively coupled to
said processing meéns and said third memory area for
optically indicating reception 6f said previous and
said current messages. |

7. A pager receiver as claimed in Claim 6,
wherein said optical indicator comprises:

a plurality of indicator elements equal in number
to the sections of said third memory area for indicating
whether or not saia file numbers are present in said
sections, respectively;

said processing means comprising:

means coupled to said detecting means.and said
indicator elements for controlling said indicator elements
to make at least a part of said indicator elements flicker
and to specify reception of said current message signal
when said current messaée'is received during said first

operation.

8. A pager receiver as claimed in claim 1
substantially as described herein with reference to

the accompanying drawings.
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