PAQERgRECEIVER HAVYI NG A DI SPLAY Background of the Invention: This invention
relates to a pager receiver or paging receiver for use in a paging system
The pafgr receiver has a dlsplay unit which is capable of proy dlgp Yi al
disblaégg such as a nessage., £ A conventi onal 3 if
receiv of the type descrlbed is supplied with a radio call S|gnal of
various types froma transmtting station of the system For exanple, a
call signal may consist only of a call number signal without being
acconpani ed-by a message signal and will therefore be named a message- frae
cal'l -signal 10 hereafter. A call signal may conprise a call nunber
signal and a nessage signal carrying a nessage to be displayed by the -
display unit. A call signal including a nessage signal may be repeatedly
sent fromthe transmtting station in order to display the sane nessage
again and again. Such repeatedly sent signals will be 15 = referred to
collectively as a repeat call hereinafter. Preferably, the pager receiver
has a plurality of predeterm ned call nunbers preassigned thereto. In this
event, the pager receiver responds 2 to-a plurality of call signals
including call nunber signals specifying

”

PAGER RECEIVER HAVING A DISPLAY

Background of the Invention:
This invention relates to a pager rgceiver or paging
.receiver for use in a pgging system. The pager receiver has
a display unit which is capable of providing visual dispiays,
such as a message. |
5. | A conventional pager receiver of the type described is
gg_ suppl1ed with a radio call 51gnal of various tyves from a transmitting (_

station of the system. For example, a call signalimay con51st
“only of a caLl number signal without being accdmpanied by a message
signal and will therefore be named a message-free cali'signal

10 hereafter. A call signal may comprise a call number signal and
a message signal carfying a message to be displayed by the display
unit. A call signal including a message signal may be repeatedly
sent from the transmitting station in order to displéy the same
message again and again. Such repeatedly sent Signals.will be

15 referred to collectively as a repeat call hereinafter. 1éreferab1y,
the pager receiver has a plurality of predetermiﬁed call numbers

preassigned thereto. In this event, the pager receiver responds



t he "predetermi ned call nunbers, respectively. At any rate, nmost of such
conventi bnal pager receivers cause audi bl e tones specifying the call n er
sigral s and provides 5 a visual display in response to each ne e
signal . Another conventional pager receiver can display an indication™"
represéntative of the repeat call by the use of the display unit. However,
each of the conventional pager receivers fs di sadvantageous or inconveni ent
in the foll ow ng respects. At 10 first, a user may not be rapidly

aware ar conscioys of_ receptian qf the repeat call en when the repeaf_ .
cal | is ¥ ndicate l?yplt‘ﬁ‘«?iﬁ ysﬁ?a?’%nﬂg."a;é % °§"é§ﬁ‘?t?a hePSEr STERG T Sgﬁc’cﬁyéf‘g
t he nmeesage becaa%g 14 etErﬁ?@?,&ﬁhlmﬁﬁmkgfg%gﬁthyl..e use of the sanme tone
signal as a non-repga cal I Tnasiuch as the repeat “call usually 15

carries an inportant nesgadg, SAC WANGF GREA ScoPbEindl PREECYSHRRLEM
Second, when the user is renote fromthe pager receiver on reception of the

message-free cal ¢auskeONdivBé tofidd) sPeEifyeAd thel @12 Min®ealsighbld andidrioveadd -
feor the user to perceive the reception 20 of the nessage free cal

si gnal because saiclisaal dhsplaygiralresgonsacto leeclp medsagedsigailn. Ahbthier, when a
plurality of call nunbers are preassigned to each pager receiver and -
gpeci fi ed by thecangpetionghgagepaeaeiwr tan dhsrlayspedndication repuedratstiva
user new to the pager receiver 25 - may not be aware of a difference
bet ween the tonefsithpdiepeat cabkfycthe use of the display unit.

[ : _ However, each of the conventional pager receivers is
disadvantageous or inconvenient in the following respects. At--
10 first, a user may not be rapidly awafe or conscious of ieceptibn
of the-repeat_cal; even when the repeat call is indicated by the
display unit. As a result, the user may look 6ver the message
because the repeat call is informed'by the use of the same tone
.signai as a non-repeat call. Inasmuch as the repeat call usually
15 carries an important message, such unawareness raises a serious
problem.
Second, when.thé user is remote from the pager receiver
on reception of tﬁe message-free call signal ésd can not hear
é tone signal, it is difficult for the user to perceive thé reception
20 of the message free call.éignal because such é tone signal can
not be produced again. |
Third, when a plurality of call numbers are preassigned

to each pager receiver and specified by the tone signals peculiar

L)

to the respective call numbers, a user new to the pager receiver
25 _ méy not be aware of a difference between the tone signals. Inasmuch
as one of the call numbers is often used in an emergency or the

like, such unawareness becomes serious and crucial.

—



as. one of the call nunbers is often used in an emergency or the |ike, such
unaWareness beconmes serious and crucial. 3 Furthernore, when a sequence

“of -";ges I s successively stored in a nmenory included in the pager
receiN&r, the nmenory nust have a‘large menory capacity in order to
repeatedly display one of the nmessages in response to the repeat cal

O herwi-se, 5 . the one nessage may3be | ost because the nessages are
.successively rewitten on receptlon of each nessage from an ol dest one

t her eof . Summary of the lnvention: is therefore an object of this
i nvention to provide aF‘b%\ﬁ'gFm‘?r@ce‘l'RFé’r 2\ REWRTS °Eaf‘ff§5f‘%esb1‘sr%’ﬁﬁﬁ?§f‘detlﬁe /

above-nenti one nd dlsadvanta es is anoth

S
obj ect of thi s%°ﬁ$%rﬁ“| 8nmetm°r36r 6‘\‘/:9" er&g“?)ahgrp SCei verY t]ﬂ% HPBE descri bed,
whi ch is capabj}@40f,Jeehl fa%X n?éﬂxg&%%% 1-%(' % Fr@ UF&Jea@ecW '31%/ agety of

i nformation, such as a mes a so rvices,

~and the 15 one of I4h8- méésagés anf MdpBRse 2B) @d‘et r@éeatthééll' NV@HekQfsd,0 Provi de
a pager receiver of the typé descri bed, which is capable of keeping a ®

messagg Si gnaltheebd imdgsdgl May eaemstcmdauéertm AEN¥RREA lard Byt cessively

rewritten on reception of each message from an oldest one thereof.

Summary of the Invention:
It is therefore an object of this invention to provide
a pager receiver which is capable of removing the abqve—mentioned
10 shortcomings and disadvantages. |
It is another object of this invention to provide a
pager receiver of the type described, which is capable of reliably
and securely giving a user a wide variety'of information, such
as a message, a kind of call number, a sort of services, and the
15 like.
It is a further object of this invention to provide
a pager receiver of the type described, which is capable of keeping | ;;;
_a message Signal relating te a repeat caliifor a comparatively |
long time even by the use of a memory of a smeil.memory capacity.
20 . A pager receivef to which this invention is applicable
is capable of responding to call signals including a present one
of said call signals that is preceded by preceding ones of the
call signals. Each of the call signals is either of first and
second call signals each comprising a call number signal indicative
25 of a call number. Each of the second call signals further comprises
a message signal carrying a'message. The present call signal |

includes a present one of the call number signals and further

including, when said present call signal is a present one of said
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| ong ti.-ne even by the use of a nenory of a small nenory capacity. 20

A pager treceiver to which this invention is applicable is capable of .

responding to call signals including a present one of said call sign
—that is preceded by preceding ones of the call signals. Each of the cal+

signald is either of first and second call signals each conprising a cal

nunber signal indicative 25 of a cll nunber. Each of the second

.call 'signals further conprises a nessage signal carrying a nessage. The

presentscall si gnal | nclﬁdg%nglgr gs%e Peongfoft REe GRL La ur;rp%{al%l gngl.s and

furthgr 1nc|ud|ng, Sal @ presen nal 1s a present one sai d

4 second cal | si SRk Srecd 1 P4 26 r190E fp%céé%%nﬁ'ﬁr%%ﬂge}'o?' &Q;%'eésm Tga‘T Q?Qé’ént

recei ver conprises processing neans processing the present c si gnal
to produce a driyaiSifdmal tHePodiRkeNsiens &ighal RBork @bindidehes denelicat ed by
t he present call nunber signal with at 5 | east one call nunber
preassi gned t o tdalpagderr BRetatd. by The pfesers Tahl) mmbas spaoduetth an _

i-nf or mati on signal representative of the nmessage carried by the present
nmessage Si gnal weastidne paldsewtberaprteassigned te thherageesraseiwasonthecal |
signal and furthernore when the drive signal is produced. In one enbodi nent
descri bed bel ow Eycessing meams proguees éEe’r‘\f@F’“%ﬁﬁrﬁ%%l FePrEe88ati¥§ circuit

operable in . .
| of the message carried by the present message signal when the

k_) ' present call signal is the present second call signal and furthermore

when fhe drive signal is produced. In one embodiment described beiaw

10 the pager receiver comprises a processing circuit operable in.
at least one of first and second_ques. The processing circuit
is for processing in the first mode the present call number signal

. of thé first call signal to produce a first procéssed signal and

at least one of the present call num;er signal of the present

-15 ' " second call signal and the present messagé signal té produce a
second processed signal. The processing circuit is for processing
in the second mode at least one of the present message signal
and the message signals of the preceding call signals to produce
a third processed signal. The.pager receivér comprises audible

20 signal producing means Qelectively responsive to the drive signal
and to one of the first through the third proées#ed signals for
producingz an audible signal and display means responsive to one

of the first processed signal, a combination of the information

[ {]

signal and the second processed signal, and the third processed

25 signal for providing a visual display.

Embodiments of the invention will now be described,
by way of example, with reference to the accompanying

drawings in which:-
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at | east one of first and second nodes. The processing circuit .is for
processiryig inthe first node the present call nunber signal of the first.
call'i%ébal to produce a first processed signal and at | east one of the -
presen®eal | nunber signal of the present 15 second call signal and
the present nessage signal to produce a second processed signal. The :
processing circuit is for processing in%he second node at [east one of the
present message signal and the nessage signals of the precedi ng cal

signals to produce a third processed signal. The pager receiver conpri.ses

-

audi bl e 20 signal produci-ng nmeans sel ectively responsive to the j

drive signal and to ong;gf Ld Gt ugh tye thind_ processed S|gnagg
for producing an audi bl egsi%r% ; 1§ 2 OQE% %‘ﬁg ‘Peésh (a)nérl‘a\?gm % *Bfe of <t he

first processedts#i@Adla pag&oar@bmtey%cgi-dir@etbrﬁ QEP@E 'eﬁsbd%&ngﬁlé'ofa o he
second processed signal, and the third processed st gnal for
providing a vi sm\aéntﬁib:s;pl ay. Enbodinents of the i n.vent lon will now be
descri bed, by way of exanple, with reference to the acconpanying draw ngs
i n whi c¢h: - 5 Fig. 1F$povs ekenmpllidddss a faget e awrddioacd1nang Wighang
station, a pager receiver according to-a first enbodi ment of this

which is to be received by the pager receiver illustrated in Fig. 1;

Fig. 3 is a schematic flow chart for use;iﬁ_describing

operation of the pager receiver illustrated in cbnjunction with o/

Fig. 1;
10 Fig. 4 is a time chart for use in describing operation
of the pager receiver illustrated in Fig. 1;
Fig; 5 is another time chart for describing operation
of the pager receiver mentioned in conjunction with Fig. 1;
Fig. 6 shows in blocks, together with a transmitting
15 'station,zapagerreceiver according to each of second, third, and
fourth embodiments of this invention;
Fig. 7 is a block diagram of a receptiﬁn controller
for use in each pager receiver according to the second through
the fourth embodiments of this inventiona
20 Fig. 8 shows é plurality of memory areas in a éata memory
of the reception controller used in the pager receiver according
to Fhe second embodiment of this invention;
Fig. 9 is a flow chart for use in describing operation
of the reception controller of the pager recéiver according to
25 the second embodiment of this invention;
Fig. 10 is a flow chart for use in describing another
operation of the recéption controller of the pager feceiven according

to the second embodiment of this invention;

.
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I nventi-on; 5 ' Fig. 2 exenplifies a format of a radio

cal I'i ng si-gnal which is to be received by the pager receiver illustrated in
Fig.-'1; Fig. 3 is a schematic flow chart for use in describing operatﬁ%?-of
t he pager receiver illustrated in conjunction with Fig. 1, 10 '
Fig. 4is a time chart for use in describing operation of the pager
receiver illustrated in Fig. 1; Fig. 5 is®another tine chart for describing

operation of the pager receiver nentioned in conjunction with Fig. 1; Fig.
6 shows,in blocks, together with a transmtti nr? station, a

15 ... .
‘pager fiecei ver according {BedtntdHP S¥RRATY 9T oSl ing FPEFRERBRE ments of
this i~aention; {igr 7 %519 b'ﬁcﬁ%di%%1§€1°f a reception co&lroller for use
in each pager retH verePRrTLCIIRF L (He e P8R FRFBUGH 18 11 £ the
enbodi .mant s of tmi§dl&\ﬁgglrﬁe91@-; ot2Q:his invention; Fi g. . 8 shows a
plurality of nenory areas In a data nenory of the reception controller used
in the pager receiver acgfy difGHods 19180098 BTHARNEMeaQf of R Gatd1veEntion;
Fig. 9 is a flowchart for use in describing operation of the reception
control I gr of thempageised ERLNE reatioti ditE6L12P of the pdghf r%ReOVdt
enbodi nent of this invention; Fig. 10 is a flow chart for use in describing
anot her oper at i caccofdingets eshe pfdupith Gambbdinleherofothishanpagaony engi ver
accordi ng

Fig. 13, drawn on two sheets as Figs. 13(a) and (b),
N is a flow chart for use in describing operation of the reception

controller comprising the data memory illustrated in Fig. 12.

10 . : Description of the Preferred Embodiments:

: Referring to Fig. 1; é’paging system coﬁprises a transmitting
.station 31 having a certain service area. The syétem'fufther
comprises a plurality of pager receivers. The pager receivers
of the system are div;ded into a'prédetermined_nuﬁber of groups.
15 : By way of exahple, let the groups be first through tenth groups.
One of the pager receivers of the first group is depicted at 32
as a representative of the pager receivers of the system. The
pager receiver 32 herein illusfrated, is one according to a first
gmbodiment of the present invention. -
20 _ A plurality of subscriber substations (not shown) are

connected to the transmitting station 31. When a call to a desired

)

_one of the pager receivers of the system originates at one of
the subscriber substations, the cail is transmitted by fhe transmitting
station 31 over the service area on a radio calling signal.
25 ' Turning to Fig. 2, each frame of the radio calling signal
is divided into a preamble time pb and first through tenth subframes

1

pb is for arranging a preamble signal of, for example, 225 bits.

sf. to sf10 following the preamble time pb. The preamble time
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to the second enbodi nent of this invention; .6 Fig. 11 is a fIOM/charI )
for ‘describing operation of the reception controller of the pager receiver
accordig® to the third embodinent of this invention; Fig. 12 shows a )
p1ura|£§§ of menory areas of a data 5 nmenory used in the reception
control ler of the pager receiver according to the fourth enbodi ment of this
I nvention; and Fig. 13, drawn on two shekts as Figs. 13(a) and (b), is a
flow chart for use in describing operation of the reception controller
conprising the data nennrx illustrated in Fig. 12. 10 S
Descri ption of Sefi 3ppefasp %d”Eﬁ‘E’od-iSnmé TRh semiaténg Glﬁg one amdpagi ng
system conprises a transgjttjng statiaqn aving a certain service argg
T%e ‘syst emof ur EREY P¢5pr Eb%s‘l 1§g'bl Hraygh Fheftepily Subfermes ek, s andief, gager ¢

' [ f th temare divided j.nto a predeterm ned nunber of_ groups.
rlgc.el vers (I;y Waa'ge 3’%ﬁ° ‘i t(gfe lrts%ehbrrpgﬁlbségﬁe efrﬁtgs%r“f‘ﬁ? o FGRPY VL% oups.

]
exanple,

: X j f fi i jcted at 32 :
One of the paggg lrﬁﬁsﬂcéé%é & abif1 f&sg*aggﬁggt's%b&’%é;ﬁf o458 nggreﬁ%\?er 32 s

representative of the pager recelvers system €L’

herein g | lustr 8k ai G1m@NEnReQl NS delofad hs eonP RN B Nmel-Jiig: R eSent
I nventi on. . -
code, such as S, a call code part after the synchronizing code,

and a message;code part after the call code part.
The synchronizing codes have those patterns of binary
one and zero bits which are unique to the respéctivé subframes.
10 The pager receivers, such as 32 (Fig. 1), of each group respond
to the synchronizing code of the.sqbframe allotted to that group
' and are rendered opergtive only during the preamble time pb and
the subframe allotted to the group as will later become clear.
Thus, it is possible to reduce power consumption in each pager
15 receiver. |
The call code part has a preselected numbér of time
sequentially arranged cail time.slots or intervals. In the example L;Q
being illustrated, the call code paf% of the first subframe sf1
immediately follows the synchronizing cod;'s and consists of first

1

imrediately follows the call code part and consists of first through

20 through eighth call time slots A, to A8' The message code part

eighth message time slots or durations Di to D8 which are in one~to-one
correspondence to the first through the eighth call time slots 7
A1 to A8.

25 In the manner known in the art, the transmitting station -
31 (Fig. 1) sends a call number signal or calling code in one

of the call time slots of one of the subframes sf; through sfiq

in response to a call which originates at a subscriber substation



20 . A plurality of subscriber substations (not shown) are

connetted-to the transmitting station 31. Wen a call to a desired _of
t he -pager receivers of the systemoriginates at one of the subscri 75
substations, the call is transmtted by the transmtting station 31 oVvér
the sefvice area on a radio calling signal. 25 Turning to

Fig. 2, each frane of the radio calling sBgnal is divided into a preanble
time pb and first through tenth subframes sf to sf foll owing the
preanble time pb. The preanble tine 1 10 pbis for arranging a
preanfjl & si gnal & af desizsdfmieect X0 nAges recelversueh the myssamI®asiimal is
gi ven-Qy alternativ;g binary one and zero bits. The first through the tenth
subfranmes sf[err]ovaRde Sfithin the|orvice @52 heAfileaet (Rectft €91 PBitupber
groups, respectiy ystrated in detai%z.ffogr the first subframe sfl,

ly. As il
each subframe 5 {e p\éeasﬁiélg?‘ls '3 f3NePI8TT eFratY ASERIP AN BRI ses a
synchroni zi ng Cogoegrg%%elgﬁg e§L§rJa]113m.ﬁ1§LJé aﬁ‘i%‘?%loggﬁ%)ias?%t;ﬁ_ﬁt Pﬁ-s%yﬁzg%%éezd' ng

~¢ode, and a nessag rt after t _ The synchroni zi ng
codes hage thosemﬂﬁk?%ﬂ‘%i%ybbﬁ@@{d cﬁ'ﬁ?o%‘%szerﬂebtitzétvﬂ}’eg@rﬂeﬁ iiMpeHe to

t he respective subfranes. The pager receivers, - such as 32 (Fig.
k), of each groufs e§S4I0RE thirty-two in the illustrated example.
The call may or may not be accompanied by a message
1 to be conveyed to the desired pager receiver. In the presence -
of a message, the transmitting station 31 sends a-meSsagé signal
10 §r code in one of the message time slots of the subframe under
consideration that corresponds to the call_time slot at which -
the calling code for the desired pager receiver is placed. The
massage code cénsists of a second prescribed number of binary
one and zero bits which are arranged to represent the message.
15 - The second prescribed number is equal, for example, to sixty-four.
It is ts be no£ed that the message, as herein-called, should be
understood in the broadest sense of the word and may be indicative
"of control of the desired pager receiver.
It is assumed that a leading bit of each message code
20 is representative of either presence or absence. of a message conveyed
. to a pager receiver and may be hamed a messaée flag. Let the
‘message flag take logic "O" and logic'“l" levels when the message
is present and absent, respectively. A radio calling signél will
be referred Po as first and second call signals when the message
25 signal is absent and present, respectively. Herein, the pager
receiver is capable of responding to a plurality of the first

and the second call signals which may intermittently be supplied

from the transmitting station 31 with a long time interval. For
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'to the synchronizing code of the subfranme allotted to that group and are ,
rendered - operative only during the preanble tine pb and the subfrane

_aIIotf to the group as will later becone clear. Thus, it is possible to

. reduce\gower consunption in each pager 15 receiver. The call code
part has a presel ected nunber of tine sequentially arranged call tinme slots
or intervals. In the exanple being ill@strated, the call code part of the
first subfranme sf[err] imrediately follows the synchronizing code S and
consists of first 20 through eighth call tinme slots Alerr] to

CA8[err] The rResyeRjenedcR PatariPRRRdi BtRIMFRIGY| SShe HEires| andc Shr Sﬁamd@
consi sts .of flrst t hrough ei ght h. nessage tine slots_or durations D to ‘D8
which are in dffedt$:E0AES B8V r ﬁﬁhltfé’néeg"("ﬁefsﬁénf?‘?ﬁ Jtlﬁ‘@ﬁ@ﬂ? ‘the ei ghth calll

time slots A to A 25

k th t, th
transmitting station -"¥F [§ °alJlj)ngsg°dcfs of ¢ & FF ry g?'\é;?élf‘n%rs Egar ©
code 11 one Ofsgl fged 3h! mbrblF sk theObaN 1l sw@s %@béﬁaacnséo £3bne [ i OUGN J 1

through s[err] 1n response to a ca originates at a s scri ber =

substagion  iahRlcad1 dasticess 1§nﬂ£Edtﬂﬁe9&9%ElI agnkVabe &f whigh system t hat
i s

calling code is present. The blank call pattern should consist
of binary one and zero bits. arranged in a pattern which is not
used as the calling codes preassigned to the pager receivers of
thé group in question. Most preferably, the blank call pattern
10 ghould consist of binary one and zero.bits which are arranged
as random as possible. Likewise, a blank message pattern is placed
at a message time slot in which a message code is not present.
As known in the art, the blank call pattern and the blank message
~ pattern serve to save the powef in each ;ager receiver by deenergizing
15 ' a power source in each pager receiver when the blank call and
the blank message patterns are detected.
Practically, the syhchronizing and  the message codes ;;2
are given by Bose-Chaudhuri-Hocquenghem SBCH) codes of (31, 21)
and (63, 51), each being.foilowed by one-pit parity bits, respectively.
20 The one-bit parity bits may be for even-number parity check.
The first and.the second terms in each of the parentheses représent
the_number of a total bits of each BCH code and the number of
information bits includéd in each BCH code except check bits, *
as known in the art.
25 : : Referring back to Fig. 1, the pager receiver 32 comprises
‘an antenna 35 for receiving the radio calling signal. A receiving
circuit 36 is for subjecting the received calling signal to frequency

conversion, amplification, and demodulation. The receiving circuit



i
novabl.e within the service area. At |east- one call code or nunber is
reassi gned to each pager receiver of each group. In order to preassig
ach call nunber signal consists of a first prescribed 5 | nunbers
binary one and zero bits. The first prescribed nunber is equal to
thirty<two in the illustrated exanple. The call may or may not be
acconpani ed by a nessage to be conveyed t&9the desired pager receiver. 1in
the presence of a nessage, the transmtting station 31 sends a nessage

signal 10 or code in one of the n?ssa ge tlne slots ‘of the subframe
under cansi der at PBrEWRESSS0R rESFBIS2EY (ARE EHP‘I'“ t PR S MRYeLar™ ¥R t he

Cans! Srs of a celbE HPRk eEFuRROR AbcRRst herk, 6 BESanch AP I
are arranged {0 LepleReN kI GdTEr Pdercht corn, Thlhsen%awmdp%&%}gh%bt d_

nunber is equal, to sixt IS to be note

nmessage, as her ehi‘grﬁ&' b@%ev@ﬂﬁgl s l&eréﬁ}@@ﬁééﬂﬁdof B &418+B1 QagRst waedise Of

tshe word and may be indicative of control of the desired pager receiver. It
is assumag that aslpRadidd bhtthel tremehi tBRAEAZALLAI8L 20r transmissfion as
representative of either presence or absence of a nessage conveyed to a
pager receiver amne ragideabbitiglsignakssdge ddaaple | ehe trieeeiwmagagixrchiag t ake
logic "0" and logic "1" |evels when the nessage is present and absent,
respectively. A Pédiayg balofi tip $immdkswiibkd b UnitedrBthtes Redeht Mot m@4 153

second call signals when the nessage 25 signal is absent and
‘pr &sent, respect fssteq to MapasiunMagakd Qﬁgérand- assigned to Nippon Electric
Co., Ltd.
. 10 —_— A reception controller 41 comprises a bit synchronizing

circuit 42 responsive to the demodulated calling signal DG, a
first source voltage PS1 to be presently described, and a-séquence
‘of first clock pulses CLK; to be later described, for establishing
bit synchronism between the first clock pulse sequence CLK1 and

15 - the demodulated calling signal DG to génerate a sequence of second

clock pulses CLK The first and the second clock pulses CLK1

2"

and CLK2 have repetitioh frequencies of, for example, 32 kHz and

400 Hz, respectively. The reception controller 41 further comprises
—— . f

a processing circuit, namely, a decoder 43 reéponsive to the second

20 clock pulse sequence CLK2 for processing the demodulated calling

signal DG. More specifically, the processing circuit 43 is for

i

- detecting the synchronizing code S of the first subframe sf, (Fig. 2)
to provide a reference for use in timing the first through the

eighth call time slots Al to A8 and the first through the eighth

25 message time slots Dl to DS' The processing circuit 43 is further

for timing the call code part, for detecting the call code or
number preassigned to the pager receiver 32 in the first subframe

sf., for deciding that one of the call time slots Al through'A8

1)
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receiver is capable of responding to a plurality of the first and the . i
secongacall signals which nmay intermttently be supplied fromthe
tran ting station 31 with a long tine interval. For 9 conveni ence of-

description, a plurality of the first and the second call signals may be
call ed a succession of call signal.s. \Wen the calling code or codes

‘actually sent in a subframe is less in hlnmber than the call tine slots of
that subfranme, a 5 bl ank call pattern is placed in each call time

I whi ch I d bl ank || pattern should
consi ot of bi néfy* BREFARIAS aRbl bﬁiﬁéesiﬁxaw-g s tﬁ'?pcgﬁi‘mfw o Hevasseg sed
|1 d.tot eivers roup in-

questi on. st 5 S5 HsRaSanE e BulodGe PSS <aRRral Sinete bl @ ons st

of binary one Qg’lq,ﬁfr&cgﬂné %l@@f CAQ @i{eed?é&qggf% gﬁoée%ggomlfxl acpdo%ﬁl%t?l |6n whi ch

Li kew se, a blank nmessage pattern is pla nessage

a message codethes pPobesBE£F @AbcuiAS 25 NQAWR; d) o&'@%p@f{tlo}xhﬁ) Qb?xt%g:tc gh! pattern
and the bl ank nessage pattern serve to save the power In each pager .

recei ver by deemrergirzithg démodulated chlPONEsiSeull 0. | MheFRcPads éﬁ%ﬁ.ﬂ! er
when the blank call and the bl ank nmessage patterns are detecte
Practically, t4f coyprilsesrd zbmgrodndeniore 4B48add chosi@dedetermined program
is stored together with a call indication indicative of detection o
of the calling code apd.the particular call-timé-slot. It is | F'i
possible fq provide most of the reception controller 41 by a large-scale
10 integrated semiconductor circuit (LSI).
‘When a switch 47 is closqd to render the pager receivér
32 active,.a distributo;'49 is connected to a battery 51 in the
pager receiver 32 to deliver the first source voltage Psi to the
bit synchronizing circuit 42 and the processing circuit 43. The

15 first source voltage.PS1 is also delivered to a programmable read-only

- memory (ROM) 52 and a display driver circuit 53, both of which

will later be described. k*/
: Supp;ied with:the first sourci voltage PSl, the processing

circuit 43 produces the first control signal CS1 so as to energize

20 the bit synchronizing circuit 42. Thus, the first control signal
CSl is for énergizing the bit synchronizing circuit 42. The processing
circuit 43 also produces the second control signal 052 to make
the distributor 49 deliver a second source voltage P52 to the
receiving circuit 36. The third -and the fourth control signalé

25 053 and CS4 are supplied from the processing circuit 43 to the
read-only memory 52 and to the display driver circuit 53,'respectively;

Each of the read-only memory 52 and the display driver circuit

53 is kept in a stand-by state in response to the third and the



Pl

are’, gi ven by . Bose- Chaudhuri -Hocquenghem (BCH) codes of (31, 21) and (
51), each being followed by one-bit parity bits, respectively. 20
The~one- bi t parity bits may be for even-nunber parity check. The fi r st==ghd
the second terns in each of the parentheses represent the nunber of a tot al .
bits of each BCH code and the nunber of information bits included in each
BCH code except check bits, as known in fRe art. 25 '

Referring back to Fig. 1 t he pager recel ver 32 conprises an antenna 35 for

recei viyig the r V|ng circuit 36 is for
subj ee.u ng 't he rq.gc% ved ér@ ﬁgafs Cﬁala“to 4equency conver si on,

anplifitcation, -and dem)q}ﬁl ﬁtél‘gnr%c-l?gﬁlﬁfggf&.{dﬁg3é:l #Flzedlg?r(&%: :

al so) both of which serve to pro ul ate Ing s |n a

digital form The @ierrgééunat%realJalreggesngnalthpﬁaaeaeéaqm@%lengle@fpgUES' on

of a digital signal which S pro%luce in the transnitting Station

31 for transm ssscrrbmaaulahedraﬂbmr@ahémdaglst@naiulﬁ@rs;@isairmbewmtclﬂezé ecei ving
Gircuit 36 nay be of the type described in United States Patent No. ’

4,194, 1583 i ssueduprd ik star thdis dksynehradizimgl cassiignéezl cperdiilppim rebparisei C
Co., Ltd. * 10 A reception controller 41 conprises a bit
synchroni zi ng ‘to the first clock pulse sequence CLKl generated by an oscillator
| S§5. At any rate, operation iS“carried out in the bit synchronizing
e circuit 42 to establish the bit synchronism and to produce the |
second clock pulse sequence-CLK2 by frequency dividing the first
10 . clock pulse sequence CLKl. Such operation is carried out in the
manner well knqwn in the art. ' ) - ' L.
Responsive to the demodulated calling signal DG.énd
the_second clock pulse sequence CLK2, the processing circuit 43
detects the synchronizing code S, in the known manner, to provide
15. the reference for the first through.@ne eighth call time slots
Al'to A8 and the first through the eighth message time slots Dl

to D8' Detection of the synchronizing code S results in establishment
- of synchronism which may be called frame sjnchronism or group
synchronism. The synchronism is not put into disorder before

20 the synchronizing code S fails to be consecutively detected ten

times once the synchronism is established.

)

After the establishment of the frame and group synchronism,
the processing circuit 43 carries out in the known manner operation
for detecting the calling and the message cpdes'which are to be

25 received by the pager receiver 32. Specifically, the calling
code is at first detected'éy comparing the calling code received

through the receiving circuit 36 with the call code or number

-preassigned to the pager feceiver 32. At this time, the blank



- .
citcuit 42 responsive to the denpdul ated calling signal DG a first source,
vol tage~PS[err] to be presently described, and_a.seguence of first clock

" pul'se Kl to be | ater described, for establishing bit synchroni sm between
the first clock pul se sequence CLKL and 15 t he denodul ated cal |l ing
signal DG to generate a sequence of second.clock pul ses CLK2.  The first
-and the second cl ock pul ses CLKL and CLHK3have repetition frequencies of,

for exanple, 32 kHz and 400 Hz, respectively. The reception controller 41
further conprises a processing circuit, nanely, a decoder 43 responsive.to
‘the second 20 call patEprrRspafisoecenpgueh od T tieeea]]l febepr o diveni eujntidenyy,
denodul ated calling signal DG Mre specifically, the processing circuit 43
is for detectin§ Bfecs§hHOFrEeR™: they resmsigned °ta|"1g P sands g cakbing 1 (Fig.

2) to provide a reference for, use in. tiJn the first, through the eighth
chl 1t sl ot SR LT RipeRgiactari b5 Rosmt i Rer Heuors fnt i ne

nessage tinme sl . 0 rr T r.Qc i cikcuit. 43 i.s further for
timng the cal ISQ%:?) e géollrﬁh%%rcogréﬁlggﬁfﬁﬁgt%Z‘:%ga ) cgh e PP T r°lr°met

preassigned to s5he.AEES of 8FRleVBlgnad o) dbbéedibh e %Hpgomdmé%l , for

deciding that one of the call tine slots Al through A as a particular

call tine sl ot cabryMdughardoiRe dbbidtdos PR V110t hety dadadr1RéLdUCi Ng
first through fifth control signals CS[err] to CS[err] as will becone clear
as the descri pti ealiptmecedseivied Byldhé ipager receiver 32 will be referred

to as a present call including'a present calling code and a present A
méssagé code carrying a present message. The processing circuit
10 43 carries out operation for'feceiving, with reference to the
particular call time slot, the pregent'message code-arranged to
the corresponding message time slot, if the nmessage flag mentioned
before takes the logic "O" level and, as a result, the message
code accompanies the calling code.
15 ' If not, such operation is not carried out in the processing
circuit 43. On reception of the messagé code, the pfocessing
‘circuit 43 produces an information signal representative of the \\J
preéent message. From this fact, it is reédily unde;stood that
the processing circuit 43.comprises a first section for producing
20 the drive and the mesgage signals.
In the illustrated example, the processing circuit 43
' further comprises a second section for carrying out further éperatiqn
in response to the drive signal. More‘specifically, when the
message flag is not detected, the processing circuit 43 produces
25 a first code of ."1000" specifying a merely calling service, namely,.
a message-free service. .
' For convenience of descriptioh. a message cér;ied by

the message code accompanied by the present call will be referréd



L _
the processing circuit 43 carries out operation to correct an 5
error in the denodul ated calling signal DG The processing circuit- 4
conprises a control nenmory 45 in which a predeternmned programis stored

itogether with a call indication indi cat ive of «detection of the calling code
‘and .thé particular call tinme slot. lfgosm ble to provide nost of the
reception controller 41 by a |arge- scal e I nt egrated sem conduct or

circuit (LSI). When a switch 47 is closed to render the pager receiver 32
active,, a di strlgut or 4% IS Lcannect ed to a battery 51 in the pager receiver
32 to\deliver the& AP Sfﬁﬁcfg Vortage PS[err] to the bit synchronizing

circuit-42 and the pr Oceﬁé grgéénggléf e pI‘Q%Tn]tSmessage, . Uﬁztocs;gélf(r%w 55

voltage PS is also deliv to a programmbl e read-only nenory

and a di spl ay dr%%hl€'4fscbﬂéck§3~he*mé}1 09fndMﬂtﬁé1 phesdnt AéHagbeiglessddibar.
Supplied wth. e first source voltage PSl[err] the processing circuit 43 .

produces the firgitnCaireobdivigdainlantiriop messhge CNE6Yithes Jirpose, thd lentrdl
synchroni zing circuit 42. Thus, the first control signal CS1 is for
energizi gy the bhémosy nshionthei plg:ce'ss‘msﬁ tirtRit Afeconmydessianplwial sty ©f43 al so
produces the second control signal CS2 to nmake the distributor 49 deliver a
second source vohgmage #8as Forhetoringcepiunegdity pé’uwltecsémsr messages MRl t he

fourth control signals 25 CS[ err']%and CS[err] are su %I i ed fromthe
processing ci r cuite 83°qeGstYRIY AWM iR FBF PSSR A PRPEen e  TPSRFP AN i ver

circuit 53, res ectlvel
{~J p f the pggsent message is identical with any one of the preceding

messages, the processing circuit 43 produces a second code of
10 "0100" and, otherwise, the circuit 43 produces a third code of
"1100". The second code is represgntative of the fact that the .
present message is the same as one of the preceding messages and
repeatedly received by the pager receiver 32. 1In other words,
the second code specifies a repeat call service. The third code
is represents the fact that the present message is novel and therefore
sgécifies a novel message service.
- The first through the third codes are stored in the
A ) y
: .control memory 45. . )
Referring to Figs. 3 and 4 together with Fig. ;, the
20 _ processing circuit 43 carries out informing operétion {to be presentiy
described) following the above-mentioned receiving operation finished
by production of the first through the third codes.
The informing éperation is started from a first stage
S1 ét which the processing circuit 43 checks whether or not the
25 synchronism is established. If the synchronism is not established,
the first stage S1 is followed by the receiving operation mentioned

above. Otherwise, a second stage 52 succeeds the first stage

. S1 to decide whether or .not the present call accompanies a message



Ig;ch of the read-only nmenory 52 and the display driver circuit 53 is kept

I n a siand-by state in response to the third and the - 12 . fourth
cant r@si'gnal s CS[err] and CS[err] Wen the receiving circuit 36 is
ener ghz®ed by- supply of the second source voltage PS2, the radio calling

signal (Fig. 2) is denodul ated into the denodul ated calling signal DG which

is 5 ' supplied to the bit synchroniszing circuit 42 operable in

response to the first clock pul se sequence CLK[err] generated by an
oscillator 55. At any rate, operation is carried out in-the bit

synchroni zi ng &efeui Buglp degitionabs ipoRsinle By chegiiorrensisencasd akseprodusg:
the second cl ock ﬁ'lbje!e%e segu nce CLK by frequency dividing the first 10 ”

cl ock pul se sedde ELHt 6PFS °F ‘BPOR" vpéfattohiist cofs it8Pragent int he nanner

wel | known in t rt. Responsiye t he denodu) ated gal.ling si gnal DG and-

the second cl octggpcu ntstzé"f;én%ﬁ%rﬁ'cgga%,pﬁﬁgs%lrnéc%’srﬁuﬁ HJ'é‘%ﬁeg g &®cts the

synchroni zi ng [ 8411 pl (o] : OV t he

ref erence for ?ﬁg%nl%r gél t ﬁ%@lﬁﬁgtﬁe& Aé\él}gegyﬂé%gﬁé %ie?r&epcsel %?%%gidifcoesA8 and the.

first through Lheus ghith BESSEUCsighlE @3 0k Selleddd DB-£ibEL %&Lsﬂhu@%eé he
synchroni zing code S results in establisShnment of synchroni sm which may be
c_al | ed frame. sw8CstoRAi HTFOE. .OUthe first drive signal specifies the first
code of "1000" defining the merely calling service.
Unless the first code is stored in the control memory
45, operation follows a third stage 53 to find whether or not
10 the second code of "OL00" is presént.in the control memory 45.

If the repeat call service is indicated by ﬁresence of the second

- code, the processing circuit 43 produces a sequence of second

W

drive pulses (in Fig. 4) as the fifth control signal CSg. 1In
absence of the second code, the processing circuit 43 produces
5 a sequence of third drive pulses (in Fig. 4) as the fifth control

siénal C55 specifying the third code of "1100" for the novel message

service. : ' .
V

4

As shown in Fig. 4, each of the first through the third
drive pulse.sequences is repeated in a manner different from those
20 of the others. More particularly, the first through'thé third
drive pulse sequences have repetition frequencies and duty ratios
different from one another. The first through the third drive
pulse sequences may be called first, second, and third procgssed
signals representative of results obtained by processing the present
25 call,.respectively.'
. Reéerring to Fig. 5 together with Figs. 1 and 4, an
a;ert éirCUit 60 is operable in response to the first through

the third drive pulse sequences and the first clock pulse sequence



‘-
synchroni sm The synchronismis not put into disorder before 20 t he

synchr oni zi’ ng code S fails to be consecutively detected ten times once the
synefironismis established. After the establishnent of the frane and group
synchronism the processing circuit 43 carries out in the known r@r :
_}opqrgtlon for detecting the calling and the nessage codes which .a o be
257 recei ved by the pager receiver ®. Specifically,” the calling

code is at first det ect ed by conparing the calling code received through

e P21 1, 50 ol sy SRS oNERET LSBT b0,

pager -\ ecei ver ALt

conparéd with thg cog:é an g?%essa ggr\ﬁ%‘enmﬂgnélelr§ &QICGH 8 Bliesdy the

preassigned call the calling code, the processing circuit 43 keeps

the particular caldigbk r%esmtstaéla@w st skhgequehds clR16e 35 ket Brbed . rrilency
processing circuit 5 3 produces a drive S|gh on detection of the

coi-nci dence to C@iﬁ)ﬂe@tﬁulaacgeh%n&paéﬂhgom ref&tiibh fﬁ'l’teSéH&M §f l2eHglescri bed.
A call thus received by the pager receiver 32 will be referred to as a

present @l | incthslifrgquenpy ebighded plilsengeqmdes divdgatedr by ame odbagdirsbde
carrying a present nessage. The processing circuit 10 43 carries out
eperation for rethtoughgthenwthirdr dfivecprlset fpquppces that is supplied as the

fifth control signal_CS5 to the alert circuit 60. As a result,
K,é' the alert circuit 60 supplies a loudspeaker 61 with an output
signal QUT as shown in Fig. 5 to make the loudspeaker 61 produce
10 audible alert signals, The output signal OUT illustrated in Fig. 5
appears during absence of each pulse of.the first through the
third drive pulses. Inasmuch as tﬁe output signal OUT is produced
by gating the frequency divided pulse éequence by eacﬁ of the
first through the third drive pulsé sequences as shown in Fig. 4,
15 the alert signals have tones unique to the services. -Such an
alert circuit 60 can be constituted by a combination of a frequency
divider, a gate circuit, and an amplifier. The tones are different
frpm an ordinary tone produced by ; conventional pager ieceiver
and are therefore extraordinary tones.
20 Turning back to Fig. 3, the second stage 52 is followed
by a fourth stage 34 at which the loudspeaker 61 audibly produces
a first one of the alert signals that specifies the calling service.
After the first alert signal is'produced a preselected_duration
of, for example, 8_seconds, operation returns back to the receiving
25 . operation mentioned before.
-When the second code is detected at the third stage
S., and the second drive pulse sequence is produced as the fifth

3

control signal CSS' a second one of the alert signals is produced



',ﬁérticular cal | tine'slot, the present nessage code arranged to the

correspondi ng nessage tinme slot,

t he | H C n Oll
cal | i@c‘p-de. _
out i "he processing circuit 43. On reception of the nmessage code, the

processi ng ci

| evel and, as a result, the nmessage code acconpani es the

I f the nmessage flag nentioned before takes

15 _ I f not, such operation  is not carried

rcuit 43 produces an inforpmation signal representative of

present nessage. Fromthis fact, it is readily understood that the

processi ng ci

rcuit 43 conprises a first section for producing 20

t he

_the

drive and the aessfgtthsstaes §g Hyn thér d.ondspecken 63 dthex angsed ectéve dprajties Sigig
circuit 43 further conprises a second section for carrxing out further

operation in
~nmessage flag

a first code
nessage-free

t he message cote *HctSHp

as a presgnt

10

15

20

25

r ks Jofierm the tuser v Fhe Hegpal cakbrasrsingei f
i s not detected, the processing circuit 43 produces 25

of2 1eckbrerepbisrs §ReTgLachdPEPRNC HY dhdplay, driver ¢ineBEY, a

service. _For sgzonv i
[

UFPlEY Whth the

f..d Lption, ied b
8 ot Fo (GPURR SRRV G| PRRESRESEPRE 14 1o

rr?espgggeen'tey pt?yn +RE e&?@?xﬁatq];n tJl%an %ﬁgﬁiegefrso%g ne tprrlgc .sfs%g ssing

unit 43.

When the prbéessing circuit 43 does not detect the second
code at the third stage 83, the_third drive pulse sequence is |
sent from the processing circuit 43 to the alert circuit 60, as
shown at a sevehth stage S,. As a result, a third one of the

alert signals is produced by the loudspeaker 61 to specify the

" novel message service.

‘The seventh stage S, is followed by an eighth stage
58 for energizing the display unit 62 to display the present message
carried by the present call. Operation carried out at the sixth |
‘and the eighth stages S6 and S.8 is known in the art. Thus, the
display unit 62 provides ordinary visual displays. For a better
understanding of this invention, such operation will briefly be
described later.

.It'is to be meéntioned here that the reéeiver 32 may
receive a message code and display a translation of the messSage
codé_as the message according to the key code technique a§ called
in the art. For this purpose, the read-only memory 52 memorizes
a table for the translation. Furthermore, the read-only memory

52 is for memorizing various modes of operation of the receiver 32,

For example, the receiver 32 may te given a function of automatically

resetting the call tone and the displayed message. It is also

possible to render the receiver 32 so as not to respond to the

-



~ :
circuit 43.checks whether or not the present nessage is identical with a
precedi ng”or anterior nessage. For this purpose, the control 5-
mentry 45 in the processing circuit 43 conprises a plurality of Nmemorya, -
areas for storing a plurality of preceding nessages which are succes el y
conparéd with the present nessage, respectively. |f the present nessage is
identical with any one of the precedi ng rdssages, the processing circuit 43
produces a second code of 10 "0100" and, otherwi se, the circuit 43
produces a third code of "1100". The second code is representative of the

fact fhat the prBeEARe FOSSRFE®I & the a7k sybieane ¥F, Chethsr Becsdvad Gidiinges
and repeatedly receiyed, by the er_receiver. 32. 1n ofher rds,.the
second code- spec?’f%"gg' aA?'e?)aecat °t(0:3’?lf sslé‘(r%viaé"g. SN & ?ﬁ?ﬁeg\ggng Sg

represents the fggt p)t:&.aetssirtke cﬂ:gﬁ%néﬁ]gg?ﬁ%gg él’%r gﬁj}éﬁl ?rad;c%n% Ihfo:ljlg(:lQr Sntrol

specifies a novel nessage service. tirst thi codes "are
stored in the cogifghais BBN0MA 49, tBefR redilohDy TefSry S2aRd fhd QUSIRGr Wi th

Fig. 1, the 20 : processimy circuit 43 Carries out inform ng Operation -

(to be peesentl yixdeserdibes)t £9] Irevpardivéry . abmee iRkl (i@der QQLYI 183
operation finished by production of the first through the third codes. The
Fnform ng oper atécoperastest@ithethd res-anly mehot SgetcShakd thbi iR3pLlAL unit
processing circuit 43 checks whether or not the 25 synchronismis
establ i shed. |62 Mésualhr ¥isplaythe preserds nedragshedettthe dispday sidge S[err]
is followed by the receiving operation nentioned
:\~* 62 comprise a %ive—by—seven dot matrix liquid crystal display
to display an alphanumeric message.
10 -__ The pager receiver further comprises a switch 63 for
erasing displayed message and stopping the alert signals.
Referring to Fig. 6, a pager system according.to a second
embodiment of this invention comprises similar.parts designated
by like reference numerals. The pager receiver 32 is operable:
15 in response to a radio.calling signal illustrated with reference
to Fig. 2. It should be noted hefe that the pager receiver 32
has first and second call numbers preassigneé thereto and that
the transmitting station 31 is capable of ﬁroducing~the radio
calling signal including call number signals or codes indicative
20 of the first and second preassigned call numbers, respectively,
in order to selectivel} call or addfess the pager receiver 32
in question. In addition, fhe'illustrated pager receiver 32 is
operable in response to the first and the second call signals
in which a message signal or code is absent and present, respectively,
- 25 as is the case with the pager receiver illustrated in conjunction
with Fig. 1.

The illustrated pager receiver 32 comprises a receiving

_section 66 and a waveform shaper 67 both of which are substantially



ggbve. O herwi se, a second stage S succeeds the first stage 2 S to decide-

whet'her or not the present call acconpanies a nessage. 15 code. Such
deci-sion is possible by checking presence or absence of the first code of
"1000". .=l f t'he -first code is present in the control menory 45, the
processtiig circuit 43 judges that the present call requests the nerely

© call servi ce and produces 5 agethe fifth control signal CS a

sequ e of first drive pulses 5 as shown in Fig. 4. The first drive
signal specifies the first code of "1000" defining the nerely calling
servi ce. Unl essequiealientsto thelaecsiwingr eidciuiit tdesctibetr Il copimmcyidbwith Ay
operation follows a third stage Sto find whether or not 10 . t he
second code of Figi00" IR Yhecrager Terelner S8ntihsl rerepdign gonthofllend3r epeat
call service is indicated by presence of the second code, the processing

circuit 43 pr odFcEPF B e & 8PS SELB MU BPRRPESHIATS R ANEBG.AERSAR t he
fifth control S'agﬂﬁalcfgzsed and nsoigslgynﬁ&a ol E?eectt%?%g:%g r' qade. uﬂfoﬂggf’r Iaﬁgii_.s' ng

circuit 43 prodhces as queﬂ%e 0 i've pul's ig. 4)

as the §ifth control sigaleedlesd logBeinly A1 NGphNidadyfQ0enO dendd B ad OF |

t he novel nessage
calling signal DG sent from the waveform shaper 67 and processes

the demodulated calling'signal DG in cooperation with the programmable
read-only memory 52 and the display driver circuit 53 for driving |
the display unit 62. Herein, let the programmable read-only memory
10 52 store the first and the second preassigned call numbers. The
reception controller 41 also coopeqates:with a driver unit 69
- connected to the loudspeaker 61. The driver unit 69 may be an
amplifier. It is assumed that the reception controlier 41 sﬁpplies
- first and second drive sighals to the loudspeaker 61 through the
18 driver unit 69 when the call number sigﬁals received by the pager
receiver 32 coincide with either one of the first and the second
preassigned call numbers and that the loudspeaker 61 selectively
produces two sorts of audible signals unique to the first and
second preassigned cail numbers in a conventional manner, respectively.
20 It should be noted here that the first and the second drive signals
are not representative of:kinds of services, such as calling service,
repeat call service, or the like, discussed in conjunction Qith
Fig. 1 and are therefore completely different from the first,
the second, and the third drive pulse sequences referred to as
25 the firsf through the third processed signals.
Referring to Fig. 7 afresh and Fig. 6 again, the reception
controller 41 comprises a program memor; 76 for-ﬁemorizing a predeter-

mined program composed of a succession of instructions and the



L - :
service. As shown in Fig. 4, each of the first through the third drive

pul se’ sequences is repeated in a manner different fromthose 20 of
the“others. Mre particularly, the first through the third drive pul se
sequences have repetition frequencies and duty ratios di-fferent from@e
famot her. The first through the third drive pul se sequences may be c d
first, second, and third processed signal2® representative of results

obt ai ned by processing the present 25 call, respectively. Referring
to Fig..5 together with Figs. 1 and 4, an alert circuit 60 is operable in
response to the ¥4bdgtfarhiter Fransiation of the vesssgr seedsegindactranghrtedhe first
cl ock pul se”sequence 16 CLK to audibly specify the calling service, the
repeat call ser\Tc&eY CO9R% t ReSHIGHEPRIZAEION Bathery| ise alsorpemopnized i rcuit 60

f divid the first cl | CLK], 2, kHz | nt

1 equoncy di vi dethehRTRaTaB diETERES on B0 R 5eS FHp BV PETBR LT IR GtR S B ED 5
The f >y di vi ded- [ . t first th h
the third drive pulse cetdishoat Chafeer s eiss 2/ed Wupled BF sl Shodrgh O
signal Cglerr] 'tn%mBPF R 86 uSh FiGUhicdQind thd Jrogia memory by an address

signal or a content kept in the program counter section 77. The
content of the program counter section 77 is usuaily counted up
o by one at every instruction but sometimes rewriften by particular
instructions, such as jump instructions or thé-like. Thus, the
10 program memory 76 produces the instructions and the key codes
in accordance with the address signal kept in the program counter
section 77. .
An oscillator 78 is connected to a quartz crystal 79
located outside of the reception controller 41 and is also connected
18 to a timer 81. A'combination of the quartz crystal 79, the oscillator
78, and the timer 81 serves to produce a éequence of .clock pulses
%...» K. S : )
' A processor 83 is put into operation in response to
the instructions or the key codes and-to the clock pulse sequence
20 ' CK to deliver various kinds of control signals C to structural
elements included in the reception controller 41 in synchronism
with the ciock pulse sequence CK.
In Fig. 7, the program counter section 77 is coupled
through:a bus 84 to a data memory 85. - In this structure, the
25 program counter section 77 can deliver the address signal kept
therein to the data memory 85 under control of the processof 83.

An arithmetic logic unit (ALU) 87 and an accumulator

(ACC) 89 are coupled to the bus 84 to execute each instruction



I’Ee alert circuit 60 supplies a | oudspeaker 61 with an output signal OQUT as
shown inFig. 5 to nake the | oudspeaker 61 produce 10 audi bl e alert
signal s. € The output signal OUT illustrated in Fig. 5 appears during
absence_of each pulse of the first through the third drive pul ses.

| nasnu as ‘the output signal OUT is produced by gating the frequency

di vi ded"pul se sequence by each of the fieist through the third drive pul se
sequences as shown in Fig. 4, 15 the alert signals have tones uni que
to the services. Such an alert circuit 60 can be constituted by a

conbi nati on of ag ¥¥ldgbeandy efieprdas tha dpsreirbipe Areceedsd afreapptimtiator e
‘tones are different froman_ordi nary tone produced qY a conventi onal .pager

recei ver and af@ ?%Péf](ﬂage‘é)ﬁhf‘%‘éﬁ}’di¥ﬁ%rp§'°f QE 83 With the key codes and 1 i g
back to Fig. 3., the,second s e is fall.o f Qur a at
whi ch the | oudétb‘%gk‘é‘? ’éﬁgaaf-f‘%ﬁy°f§rt8%uﬁ%‘§r% g '?alri)'sét@b'ng“%’g}?%ée’ 3 El?t

~signal s that specifd 5ad ?s%lplti{)}?tﬁ?ga\r@cﬁﬁxla%}%rg tReckbidincg! @ith Signal is

produced a presel ected duration exanpl e, 8 seconds, operation

returnsg back t @nt NRaresLisYbil 2Rdicated byORR ald:RsnBithitenadcbedore, Wen
-the second code is detected at the third stage S3 and the second drive

- pul se sequence is produmedmas sthis tblglledctotfipst 2hgnalcofBhnpat yeeesnd one- of

the alert signals is produced
91 and 92 connected to the waveform shaper 67 and the programmable

reed-only memery 52, respectively, and is also coupled to first ~/
and second output ports 96 and 97 connected te the driver unit
10 69 and the programmable read-only memory 52, respectively. In
addition, the waveferm shaper 67-ie ceupled through an inhibit
terminal (depicted at INH) to the processor 83. .
Further referring to Fig. 7, the processor 83 is at
first put into operation to establish bit synchronism with reference

15 '~ to the clock pulse sequence CK and to the preamble signal pb

(Fig. 2) and the synchronizing code S both of which are derived

from the demodulated calling signal DG. More specifically, the ;;;

demodulated calling signal DG is supplied te the processer 83
_through the inhibit terminal INH. The processor 83 periodically
20 interrupes operation thereof to monifor-the-preamble signal pb.
On monitoring the preamble signal pb, the processor 83 controls
the timer 81 to synchronize the demodulated calling signal DG
with the clock pulse sequence CK. Any interruption is inhibited
in the processor 83 when the bit synchronism is once established.
25 " 'Thereafter, the processor 83 detects the preamble signal pb.
Such detection of the preamble signal pb is readily possible by
counting the demodulated calling signal to a preselected number

of, for example, 15 because the preamble signal pb has usually

-



17 at .a fifth stage S[err] by the |oudspeaker 61 the presel ected duration
to Lg;jormthe user of the repeat call service. A display unit 62 is

t her€after “energi zed through the display driver circuit 53 at a s st age
S to visually display the present nessage 6 5 represented by the

i nformation signal supplied fromthe procegsing unit 43. Wen the-
processing circuit 43 does not detect the second code at the third stage
S[err] the third drive pul se sequence is sent fromthe processing circuit
43 to the alert ai ppesdribéd repetition Pa@Esrrabf HinAVLIGNE SiAYErShitsAS a
resulty_a third one of the alert signals is produced by the |oudspeaker 61
to speC| fy the n®ueh higsspyaremisn can alse tecestblisttedgby Jheride bs €l | oned
by an eighth stage S8 for energizing the display unit 62 to display the
present message F¥nchroaizingdcede She present call. Operation carried out at
the sixth and the eighth stages S and S is known in the art. Thus, the 6
8 display unit 62 provi de¥ft6F o?%?&P’yl%Wﬂgﬁ‘and‘FfsepPat@ynﬂ@rronasrbemeratzon
wnder st anding of ,this inyention, such operation wi|ll briefly be described

later. 20° is carripd qut tq eﬁ‘é““ﬁéﬁ?l’ﬁ’ﬁeﬁr%r 8 the grRuP rEEhTRLSE2 may

by the use of the synchronizing code S. For this purpose, the
accumulator 89 is.loaded through the prbcessor 83 with synchronization:

&~£ pattern in the form of the control signals C.The Synchronization signal
is thereafiter moved from the accumulator 89 to the data memory 85.

Description will be made hereinafter on the assumption that the

10
synchronism, such as the bit, the frame, and the group synchronism,

is established and kept in the pager receiver 32.

Now, the reception controller 41 carries out operation
for checkihg whether or not the call number indicated by the call
15 ~number.-signal in thé demodulated cali&ng signal DG is coiﬁcident
with either one of the first and the second preassigned call numbers.
In this event, the first and the second preassigned
call numbers are stored in the read-only memory 52 and transferred
from the read-only memory 52 to the data memory 85 through the

20 bus 84 under control of the processor 83 upon the establishment

of synchronism. Specifically, the address signals are successively

#

supplied from the program counter section 77 to the read-only
meméry 52 through the bus 84 and the second output port 97 under
lcontrol of the processor 83. The first and the second preassigned
2% call numbérs are successively read out of the read-only memory
52 in the form of first and second preassigned cail signals in
. accordance with the addréss signals and sent thraugh the second

input port 92 and the bus 84 to the data memory 85.



reé""éf'\"fé "a"'r?éssage code and display a translation of the nmessage code as the
age according to the key code technique as called in the art. For this
pl.n‘posaj the read-only nenory 52 nenorizes a table for the translation.

Furth re, the read-only nenory 25 52 is for nenorizing various nodes
of opeMtion of the receiver 32. For ewanple, the receiver 32 may be given
a function of automatically resetting the call tone and the displayed
nmessage. It is also possible to render the receiver 32 so as not to respond
to the 18 nessage C@ietpardthef Hahe, fthesdemdublatedecailing rdigndl e :
received.calling signal. At each of the sixth and the eighth stages S'efid
S8, 6 the procésssuppglied cuot th8 whlefymr shape 6 tod thedirhe input tgoréont r ol
'signals CS3 and CS4 to the read-only nenory 52 and-the display 5

driver circuit 953, Thesqrddt pumbey signpd igicdydes iy rthgedenodntated 5dgnadoper at es
with the read-only nmenmory 52 to nmake the display unit 62 visually display
the present rregﬁaéeke?ﬂétmtw aPSPTAgtAm PR BEOUsPSEra T iR EBeT even dot -

matrix |iquid crystal di sg %y to display ari al phanunmeric nessage. 10 .
The pader recePbe®d B8 REF ¥onprises a switch 63 for erasing displayed
message and stopping tbl%e c rtm?n'x I;laéi'sgnal and the first and the second . °

preassigned call signals-are sent to the arithmetic logic unit
87 from the accumulator 89 and the data memory 85, respectively. g—)
. The arithmetic logic unit 87 successively compares the call number
10 indicated by the call number signal with the first and.the second
preassigned.call numbers to produce a coincid;nce signal representative
of coincidence of the call number with either of the first and
.the second preassigned call numbers. Upon production of the coincidence ,
signal, the demodulated calling signal DG is received to be subjected
1is _ to the following processing, as will iéter be described. Thus,
a present call is detected by the pager receiver 32 in question.
The present call may accompany a message signal carried by a message \;;
or not. The message signal and the message related to the present
call will be referred to as a present message signél-and'a present
20 message, respectively, as is the casé with the pager receiver
illustrated in Fig. 1.
When the.coincidence signal is not produced, the demcdulated
calling signal DG is not received any longer and is neglected in the -
pager receiver 32.
25' ' ~ Such a coincidence signal is sent as either the first
or the second drive signal to the loudspeaker 61 from the arithmetic
logic unit 87 controiled by the processor 83. Tﬂus, the processor

83 cooperates with the accumulator 89, the arithmetic logic unit



P , _
Referring to Fig. 6, a pager systemaccording to a second enbodi of
this invention conprises simliar parts designated by |ike refereR?EES
nuneral s.. The pager receiver 32 is operable 15 - in response to -
radio calling signal illustrated with reference to Fig. 2. It shoul d be
‘'not'ed here that the pager receiver 32 has first and second call nunbers
preassigned thereto and that the transnmit®4ng 'station 31 is capabl e of
prgducing tgg radio calling signal including call nunber signals or codes

i ndicatjve of the first apd second preassigne al | _nu I
respegtively, i nSbr FBF RTGEEH @8‘[‘?’%?@’ éﬂﬁltq’ rg%ﬁfdf" %%yt %e-ctﬁaﬁréogugggt&%ver 32
I n question. In addition %heai[lustrated pager receiver 32 is operable in

response to the f?V%%d%ﬁ: He®second cal | signals in which a nessage signal

or code is absent and pr ﬁ§§éllr§n£el§>p?fé;i 8¢l the data memory &5 cbhipiii@sCase with
t he pager receiver illustrated rn conjunction with Fig. 1. T%e il lustrated

pager receiver 3g.&QNBédedCired MEGRrVhdkdrELiig o Girst1@nad theveddoh eapeigned
kot h of which are sub_stant!-allya 19 equivalent to the receiving circuit
descri beg i n conganchimbersi t IThEi datalmemokyn 8sheomgagees raepbinadltB2f névery
reception controller 43 is constituted by a one chip mcroprocessor which
way be [err]PD7582eas M,, M,, ..., and M, equal in number to n. The number n
may be, for example, 4. For brevity of description, let the suffixes
st 1, 2, .;., n represent locations cofresponding to the memory areas.

A variable x is used to indicate an optional one of the memory

10 areas M1 through-Mn and. is therefore variable between 1 and n,
both inclusive.

As shown in Fig. 8, e;ch of the memory areas_Ml. Mz,
oy Mn is divided into four portions. First, second, and third
portions of each memory area are specified by double suffixes

15 x1 to x3 and therefore shown by M,,, h12’ Mg My Mzé, My

T eea3 M From this fact, it is readily understood

h1t Maor Maae
that first, second, and third portions of the optional memory
area Mx are represented by-Mxl'-Mi2’ and st, respectively. In
‘addition, a fourth one of the four portions is depicted at MDATA
20 and the fourth portion of the optional memory area Mx is specified
by MDATAx.
Each of the memory areas Ml’ M2,_..., Mﬁ are for memorizing
a set of information (will presently be described) related to
calls preceding the present call. More particularly, the respective
25 fourth portions MDATA are for memorizing message signals received
prior to the present message signal. Each of the first portions
Mygs Moy oeey M.nl is for storing a message flag signal (described

in'conjunction with Fig. 3).indicative of either presence or absence
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si gnat”

"The 'r,ec%i on controller 41 is supplied with the denodul ated cal ling signal

display driver circuit 53 for driving the display unit 62. Herein,
-progranmmabl e. read-only nmenory 10

first and second drive_signals.to. the |oudspeaker 61 through the 15

driver unit 8% ReRseeenEagarienglntike Eigynasic ricandethnjosife "Badéretecei ver

32 coincide with _either one of the first a][ng t he secong greassi ned cglyl.
&8¢t v s CHYY

numbers and 58t e EOTTHRTHFE AR PeBRER &
audi bl e si gr’t.alcl$1 upitggesécgn& h% Lior %tMandMsecond eassif rrgeq:.cal | nunber.s
a conyentionﬁ ﬁénner,.resp_cf _ T Zsﬁ%u?d _m’n

the figst ang, {856,860 oA di15Raf 9P Sonl £ 1R tHLRAES QRN ¥

such as calling service, repeat call service, or t , ,
aecsnMRLMbesy different

servi ces,

di scussed i rei&ng Waet dORNY Aibstighd dnrRdcatae phéraie
~fromthe first, the second, and the third drive pulse sequences referred to
Itt be dsistfdd thaoupb ideptifiicadiqi eigntecds Spgopftied Wefarring to
Fig. 7 afresh and Fig. 6 again, the reception controller 41 conprises a .y

as 25

| BFS5PBY F08s2RSR8T s &

rvely.1220 22

program nencmg 78' feben tbapralli mgnbar pisedeirsyident with the first and

10

.15

20

the second preassigned call numbers, respectively.' Therefofe,
each of the calls, such as the present and the precéding calls,
will_be named A call and B call when the identification signal
is specified by A and B, respectively. " -

" The third portions M 52 My, -..y M o are for storing
reception order signals indicative of reception orders of the
messages stored in the fourth portions MDATA. Th; reception order

signals are stored only when the preceding calls accompany the

messages. Herein, let the oldest and the newest oneé of the preceding

calls be represented by the numbers of n and 1, respectively.

In Fig. 8, the data memory 85 further comprises an additional

area indicated by MAD and an identification area indicated by

MID. The additional area MAD is for storing a location or an
address of one of the memory areas M1 throUgh-Mh that stores the
newest messége signal received prior to the.preSent call while

the identification area MID, for storing the identification signal
A" or "B" relating to the present call. The present message - :\
signal is stored in thé additional area MAD after production of ;
the coincidence signal. Then, the identification signal is also

stored in the identification area MID.

om t he wavef orm shaper 67 and processes the denodul ated calling’
in cooperation with the programmabl e read-only nmenory 52 and the
| et "t he
25 52 store the first and the second
preassi gned call nunbers. The reception controller 41.also cooperates with
a driver unit 69 connected to the | oudspeaker 61.
" be an anpl i f9feeach mepaagessignad ihdhet ¢RrreERBGing Movtit Portion. 4Leduppl igs

The driver unit 69 nmay

in

et ed here t hat
ﬁﬂpf ki nds of
e |like

-



niﬁ;d program conposed of a succession of instructions and the 20 table
for the translation of the nessage codes into translated or key codes- {ﬁz
synetironi zati on pattern is also menorized in the programmenory 76 to
detect the synchronizing code S (Fig. 2). A program counter section 77 is
coupled to the program5 : menory 76 for use in accessing the program
menery by an address signal or a content R@pt in the program counter
section 77. The content of the program counter sectlon 77 S usually
counted, up by one at evegéﬁlnstructlon bu%?sonet mes I

parti GQ ar instructions BFring FUMpe1 s %F(Ff‘?‘br?’%tgr 1§ﬁe 7{ aﬂ‘é 8"Tﬁ%%ratti?fé

10 program. r duces the | St et nd_ the ke des i-n
accordance wt h tP‘i{rPrng%eesscglseldgﬁrélt R a?sumﬂ Jt e%garéogfrge:lrﬁgﬁ%ﬁﬁfg?wsec éI)OI’] 77.

An oscrilator 78S anartithh? gqgfsglagq§sapée 4 AR fldnY | iy OF L he

receptlon control connecte a tiner

conbi nation of tRge WAEAZNSEY Hadl bebR, edtaB1 DsHell| 1AkRE af8re-ftidiRat nhél‘ﬁ@rSl
gerves to produce a sequence of clock pulses CK A processor 83 is put into

operationg in respense tbod h&tédnﬁéﬂ‘dﬂtha’@ltﬁe Gdcclififlatey 8908@rprasses aopidtralitypck
pul se sequence
. . of registers of which a predetermined one is depicted at Rx in
Fig. 7 and is for storing a variable signal representative of
A the variable x. A pair of parentheses are added to each of the
portions, the areas, and the register to représent contents of
10 the respective portions, areas, and register. In an initial state,
np message signal is stored in eacq of the memory areas Ml
through Mn’ namely, the fburth portions MDATAl through MDATAn;
When the above-mentioned source switch is turned on,
a preselected number of (n + 1) is automatically stored at a\firs%
15 .  stage SAl.in thé additional area MAD under control of the processor

83. The preselected number (n + 1) exceeds the number n of the

memory areas M, through Mn by one. The reason will become clear

1
as the description proceeds. Anyway, the first additional area
MAD is loaéed as its content with the preselected number (n + 1)
20 greater than the'number of the hemory areas.
When the present call is feceived at a second stage
SA2 in the manner mentioned before, the second stage SA2 proéeeds

to a third stage SA3 and, otherwise, the second stage SA2 is repeated.

'The third stage SA, is for checking the call number signal accompanied

3
25 by the present call to decide either A call or B call. If A call

is detected at the third stage SAS’ the identification area MID
is loaded with the identification signal "A" under control of

the processor 83 at a fourth stage SA4. On the other hand, if



20 - CK to deliver various kinds of control signals Cto structural
el enegks’ i ncluded in the reception controller 41 in synchronismw th the
cl 6ckRN se sequence CK. In Fig. 7, the programcounter section 77 i's-
coupl et hrough 'a bus 84 to a data nenory 85. In this structure, the 25
program counter section 77 can deliver the address signal kept therein to
the data nmenory 85 under confrol of the gwocessor 83.. An arithnetic |ogic
unit (ALU) 87 and an accunul ator (ACC) 89 are coupled to the bus 84 to
execut e each instruction 21 as wll beconme clear as the description
proceeds. The Beebinisadefec8ed @dntire thirtlstageh Foygithe hisleptitieasion 83 wigsh
the key codes and the like in the formof the control signals C
Therefore, eactfT6f ¥iPeig Jeadeqd wifh e iankifisesion signal 89" iat actidtbance

with 5 th adgr es .%Lgrn% i ndi cat ed by the address counter section
77. The bus 84 SS8Esusr eg:lto fiTet °§ﬁ§hss§85‘?l AarFuthp Fifsh Gragn Pig2
connected to theg y@gg@g& rgylsgasq%h%zteagg%t he E’Rg{?am%a{%ﬁgé%?g menory

52, respectively, I's al so coup toéfirs S€eco orts 96
and 97 gonnect egdutghdt g Gl iy s¥Bihda 19 ¢n 89 o2 e .
read-only menory 52, respggt [ vgl y. In agdﬁolggn, tﬁ%ﬂgeﬁf%ghrﬂéggé 67 is

coupl ed througltrém thehpdtigiam memory 76 to the data memory 85 through the
processor 83-and the accumulator 89.
At the sixth stage SAG’ unity is subtracted frgm the

content of the first additional area MAD. Suéh subtraction is

10 carried out by the use of the accumulator 89 and the arithmetic
logic unit 87 in a known manner. A result of subtraction is stored
in the first additional area MAD again. If the present call is
of a first_arrival at the pager receiver 32 after closure of the
source switch, the first additional area MAD is loaded with the

15 "number of n.

A seventh stage SA7 following the sixth stage SA6 is

for judging whether or not the content of the additional area
MAD is equal to zero. For this purpose, the accumulator 89 cooperates
with the arithmetic logic unit 87 under control of the processor

20 83 in a well-known manner. If the content of the additional area
MAD is equal to zero, the number n is stofed in the additional
area MAD at an eighth stage SA8 to indicate one of the memory
‘area that stpres the newest message signal, as will become clear.
The number n is sent from the accumulator 89 to the data memory

25 85 fhrough the bus 84. Unless the content of the additional area
MAD is equal to zZero, the seventh stage SA7 is followed by a nihth

stage SAg. At the ninth stage SAg, the content of the additional

area MAD is moved from the data memory 85 to the predetermined

o



« _ .
termnal (depicted at INH) to the processor 83. Further referring to Fig.
7, the proocessor 83 is-at first put into operation to establish bit AQEP _
syn€hronismw th reference 15 ' to the clock pul se sequence CK a o]
the preanble signal pb (Fig. 2) and the synchronizing code S both of which
-are defived fromthe denodul ated calling signal DG Mre specifically, the
denodul ated calling signal- DGis supplie®8to the processor 83 through the
inhibit terminal INH The processor 83 periodically 20 interrupts
operatipn thereof to nonitor the preanble signal pb. On nonjtoring the
preanhl € signal FagistefeRprPcshsrogmlabem 8t s FraR Hiifgtacsl itoisyareAibhi ze

t he denodul ated calling signal DG wth the _cl ock pul.se sequence, .. An
interruption i s YHART %‘ngdﬂ}%ﬁ Eife PPY 385’%16‘13‘18?%5% Phelsb?gadsean‘ﬁh%ﬁ’?% myi s
once established, 25 . Thereafter, .th [ QCessoL. 8 .ects th

preanbl e si gnal nﬁ'ﬁ'.ge’é@cﬁn_ B el s|eo§11"'t 0 et%"é"’%?’%é‘%% n(f%s%lgrnsgl g‘%{)‘%% Teadi |y

possi bl e by counghifn dNEndemcll . aLiag, Salde' 88 S500@r1LP ALPresel ected number

of ,- for exanple, 15 because the preanble si ghal pb has usually 22 a
prescribgd repetition paffLbintthtdMany fReCe ik Pedlisitér ROUBEr L

synchroni sm can al so be established by the use of the synchrfoni zi ng code S.
. the variable x described in conjunction with Fig. 8 and indicates
an optional one of the memory areas Ml through Mn‘ For generality
AN of description, the optional memory area and the first through
' the fourth portions of the optional memory area are represented
10 . by Mx and M-xl’ Mo
After the ninth stage SA_,, tenth, eleventh, and twelfth

anfande4. respect;vely.

stages SA,,, SA,;, and SA , are successively carried out to load
Mxl’-MxZ’ and st with unity, the content or the idéntification
signal of the identification area MID, and unity, respectively.
15 " Such loading opération is possible in a'conventional manner by
the use of the accumulator 89, the arithmetic logic unit 87, and
. the processor 83. It should Ee noted here that unity is stored
in Mxl’ regardless of presence or gbsence of a message signal
_accompanying the present call. This serves to provide any visual
20 - displays even when the present call accompanies no megsage signal.
Inasmuch as unity is stored in st at the twelfth stage SA12,
the present call is to be initially read out of the data memory
- | 85.as will become clear. In addition, the present message signal
is stored in a similar manner at a thirteenth stage SAlS'in the
25 foﬁrth portion MDATAx of the optiongl memory area Mx' if any.
Thus, the present call is stored in tﬁe data memory
85 as the newest call that is to be read out of the data memory

. 85 at the beginning of read-out operation. The tenth through



™ .
After establishment of the bit synchronism operation 5 Is carried
out t st ablish the frame and the group synchronismby the use of the
syfich¥¥tiizi ng code S. For this purpose, the accunulator 89 is |oaded
t hrough the processor 83 with synchroni zation pattern in the formof the
control signals Cerr]. The Synchronization signal is thereafter noved from
the-accunul ator 89 to the data nenory 829 Description will be nmade
herei nafter on the assunption that the 10 synchronism such as the bit, the
frame, and the group synchronism is established and kept in the pager
receiver 32. No"%,e theteend@petagescihty 69 158y 3 aByche rinserdangehaedation f ong
checki ng whether or not the call nunber indicated by the call 15
nunber signal % PHe EMSTul ated calling signal DG is coincident with

either one of the first,and.the second preassigned call nunbers. In this
event, the first and the Setdi eﬁ‘?%‘aég?%nggwa??e ﬁﬁﬁ%%?e@h?eél EP&TE8Tin t he
read-only nmenory fer t he . - onl 52 to the -
data nenory 85 ?‘h?%l?%l%‘gt]?t?reaa% a3 £€sdcgﬁﬁé§t Q'ﬁ'n Z%ecg?l'%ﬁregfggrf%f'hé‘eprocessor

83 upongt he estRbliHhRERryOTs SHRGIEHO BAS Broci2okfdfal the sbliaafd %f&%ééi gnal s

are successively supplied fromthe program counter section 77 to
read-only menmpisy, 5Ast hdsnldagbdtt-J}eabM&‘tS&t&ndtéééesﬁeQOFPﬂ—er@iﬁ&éTenEthstta%e? under

control of the p} cessor 83. The first and the second preassi gned 25
cal | nunbers aise, suscessichethingedttbet ovf ndiehe amtitamt v M@ aydtdohdl t he
formof first and second preassigned call signals in \J
- area MAD is coincident with the content'(Rx) of the predetermined
register Rx; The arithmetic logic unit 87 is put into operation .
10 by the processor 83. to carry out operation of the fifteenth stage
: SAlS' If the coincidence is not detected, the fifteenth stage
SA15 proceeds to sixteenth and seventeenth stages SAls_and SAl7
as will later be described. .
Let coincidence be detected at the fifteenth stage SAls.
15 Such coincidence takes place when the present call is of the first
arrival or the eighth stage SA8 is carried out. The fifteenth

stage SA15 is succeeded by an eighteenth stage SA upon detection

18
of the coincidence.
- At ﬁhé éighteenth stage.SAla, unity is subtracted from
20 : the content.(Rx) of the predetermined register Rx and a result
of the subtraction is stored as a renewed content (Rx) in- the
predetermined register R* again. The accumulator 89 cooperates
with the arithmetic logic unit 87 and the processor 83 to carry
out'the.subtraction in a conventional manner.

25 A ninteenth stage SA1 is for judging whether or not

9
the renewed content (Rx) is equal to zero. If equality is not
Jjudged at the ninteenth stage SAlg, operation returns back to

the fifteenth stage SAl5 and, otherwise, operation proceeds to

..



"' .

accordance with the address signals and sent through the second input port
92 and the bus 84 to the data nenory 85. 23 On the other hand, thegz
demodul ated calling signal DG is supplied fromthe waveform shaper 6 52 o}
the first input port 91. The call nunber signal included in the denodul at ed
signal ‘DG is kept in the accunul ator 89 tg ough the first input port 5

91 and the bus 84. The call nunber signal ‘%nd the first and the second
preassigned call signals are sent to the arithnetic logic unit 87 fromthe

accurul ator 89 ancei‘iwterq%e%t gtag%{w%gg%cg?,bérg%g,r%%%%yerjhe arithnmetic |l ogic

unit |7 successiVel'y conpar e " nu I ndi cated by the

call nUnber signal wth {be dhel 5dnedbdl dohGerite 6P NhePFEASELIREUoL RhhndpdnDeEr S
to produce a coincidence signal representative of colnci defice of the call
nunber with eithgs (af ~tihepf idastyBigdobt@peanbs drreﬁé&hgfwﬁtaad'dagamg [s.
Upon production of the coincidence signal, the dempdul ated calling gnal

DG is received tIn hAisuvert] @geddtion is shiftetl herofotieo Wi figpeptio age 158, 5 as
will later be described. Thus, a present call is detected by the pager
recei ver 532 i n qtesheovixtderethpstagen$icalih aragequsnoapdngetechbyrs afeinsiogneddence
carried by a nessage or not. The nmessage signal and the nessage related to
the present - at the fifteenth stage SAlS' : :

At the sixteenth stage SAlé, M_, indicated by the renewed
K,J - . content (n - 1) of the register R* is accessed by the processor
83 to detect whether or not the content (Mx) is equal to unity.
101. ' As mentioned before, no message signal is stored in all of the
fourth ho;tions MDATA in the initial state. At this time, éach

first portion M stores the logic "O" level as the

. 11 1
message flag signal and, therefore, the sixteenth stage SA16 proceeds

through Mn
~ to the eighteenth stage SAIB' Similar operation is repeéted until ‘
15 the content (Rx) becomes equal to zero. at the ninteenth stage
8519' Thus, when no message signal is previously present in the
data memory 85, it is not necessary to change the receptibn order
of any.message signal upon receptién of the present message signal.
| However, when at least one message signal is previously
20 stored in the data memory 85 prior to reception of the‘present
call, the previous or preceding message signaﬂ should be changed
in the reception order because the preceding message signal\becomes
old'gs compared with the present message signal. The seventeenth
stage SA17 is carried out to change the reception order when presence
25 of the preceding message signal is dgtected at the sixteenth stage
'SA16 by the message flag signal of the logic "1" level.
At the seventeenth stage SA17, unity is added to the

contént (Mx3) in question. Thus, the greater the number stored



r .
call . wll be referred to as a present nessage signal and a present 20
message,” r.espectively, as is the case with the pager receiver illustrated
T &) When the coincidence signal is not produced, the denodul ated
gnal DG is-not received any longer and is neglected in the pager
receiver 32. 25 Such a coinci dence signal is sent as
either the first ‘'or the second drive sigHal to the | oudspeaker 61 fromthe
arithmetic logic unit 87 controlled by the prOCGSSﬁr 83. Ehusz tre _ "
rocessor 83 cogperates wth the accunul ator. 89, the arithnetic |ogic uni
b4 87, the progPaRieiry PRECCHes tRECES FATBIPhEnS epprpncietsle <

~coi nci dence si f i o_Fig. e.data nmenory 85 conprises a

presel ected ar g%'%kf? ?r?l ?rﬁee{ngglgzﬁ%hnamftﬁgnﬁfnr&sr& é’r?amf'%se' second preassigned a 5
cal | nunbers. The dat arEaR{iht38nGPIPLdsS 8% @ pRbdleaki Ly reas

Merr] Merr] ..., and Merr], eré]ual _i{én_ nuilfﬁ)gr tc‘)a n.ECy'FE_Lé Jr%rggée%tn may be,
for exanple, 4.staf@rsaDl, s m¥n€ifond®WekbiY.i OBs deBéritldE sHbEi X838 fourdeentn N
represent |ocations cé?respondlng to the menory areas. A variable x I's used - «
to indisate Eﬂlthpb&ghﬁahe(HiﬁtéﬁnthhﬁtdﬁEﬁﬂSRx4 to SA,4 serve to shift the reception

order of each message signal stored in the fourth portions. It -
should be noted that the present message code-étored as the newest
ocne in an n~th memory area is unchanged, as readily understood o/
from the fifteenth stage SAiS' |
10 When the renewed content (Rx) becomes equal to zero
Iat the ninteenth stage SA19’ the content of the additional area -
MAD is moved to thefregiéter Rx at the twentieth stagé SAZO.
At a twenty-first stage SA21, the content (Rx) is sent .
as an address signal to the data memory 85 to read the_newest
15 or the present message signal out of the f§urth portion-MDATAx
of the memdry area Mx' The present message signgl is suppiied
as an information signal from the fourth portion MDATA# to the T
display unit 62 through the display driver circuit 53 to visually.
disblay the present message carried by the present message signal
20. in a usual'ﬁanner.
'In addition, the second and the third portions sz and
Mx3 in question are also accessed at the twenty-first stage SA21
under control of the processor 83. Inasmuch as the second and
the third portions sz and an are loaded with the identification
25 signal "A" or "B" at the eleventh stage SA11 and with the-reception
order .signal at the twelfth stage SA12, respectively, the identification

signal and the reception order signal are supplied from the data

memory 85 to the display unit 62 thfough'fhe display driver circuit



T ) .
10 - areas Merr] through Mnh and is therefore variable between 1 and

'n, bath i ncl usive. As shown in Fig.. 8, each of the nenory areas Mer ,
..., M is divided into four portions. First, second, and third n poetPons
~of each nenory area are specified by double suffixes 15 xI to x3 and

“therefore shown by Merr] [err]. Fromthig fact, it is readily understood
that first, second, and third portions of the optional nenory area Merr]
are represented by M, Merr]. and M[err] respectively. |In addition, a
fourth pne of thes.fomus)Othd aDSplay GERI 62 @ptoRideWDAENa? Misplays rarthkhe
fourtf_portion of the optional nmenory area Merr] is specified x by MDATAX
Each of the nenvidenaifizatisr sjgraleaddthavroepidiongomiesedignhl i nflor tieisi on
(will presently be described) related to calls preceding the present- call.
More parti cul ar | sventhetheetisuwel idigppdy for the fepgptiprnperddroaseredAgpecafted or

menori zi ng nmessage signals received prior to the present nessage signal.
Each of the first fpBFEioBACT Ehe rerepigr wdsri nghe idsstifdeationgsignghal

édescribed in con upction D £ige o2 Sali 8 oeSid NEEndl SREISEnS"
reception ordér signal, the third processed signal, as is the
case with the pager receiver described in conjunction with Fig. 1.
This is because the identification signal is produced from the
present call numbef signal of the first call éignal or the second

10 call signal while the reception order signal is produced from
the present ﬁessagé signél and the.message signals of the preceding
call éignals. .

At a twenty—secoﬂd stage SA22, the loudspéaker Gi starts

to audibly produce an -alert signal or a call tone in response

15 to each of first and second drivé signals supplied from the processor
83 thfough the aécumulafor 89. The first and second drive.signal
appear in consequence of judgement of the i@gntification signal
"A" and "B'", respectively. As a.result, the alert signal is peculiar
to either the identification signal "A" or "B". Production of

20 sﬁch first ;nd second drive signals is possibie in a conventional
manner. In this sense, a combination of the firét and the second

y - drive signals corresponds to the drive signal described in conjunction

with Fig. 1.

At a twenty-third stage SA the display unit 62 and

23’
25 the loudspeaker 61 are deenergized to erase the visual displays
and to stop the alert signal, respectively. In this event, the

processor 83 times a predetermined duration of, for example, 8

seconds and deenergizes the display unit 62 and the loudspeaker



25 of each nmessage signal in the corresponding fourth portion. .Let the
mess #flag signal take the logic "1" and the logic "0" |evels when the
cor-r@hdi ng nmessage signal is present and absent, respectively, Each of °
t he sécond portions M2, M2. M2 is for storing 5 an identification
signal for identifying the call nunber with either one of the first and the:
second preassigned call nunbers. It is agsuned that the identification
signal is specified by "A" and "B" when the call nunber is coincident with
the first and the second preassigned call nunbers, respectively. o
Therefore, 10 61 aeaéhebDipseher cmkel sredstiedniasd tdueations e MtheanékthewiticRc ey ng
calls, will be naned A call and B call when the identification signal is
speci fied by A éhdsBlscespdtoradeby.thehprddessal B8rat che tWeB8ty-WB3rd .stage

are for storing reception order signals indicative of reception orders of
the 15 messHges kKt d# aasshned rthat dhet Hispdry iubht GPDAMA the Thrudppeaksri on
order signals are stored only when the preceding calls acconpany the
nessages. Her ei§t, aFetdiefR¥FIF ﬁt%(flPPlge

b ted by t nbers of 1, tively. In Fi 8, the dat
g o o MDSLS kS o 557 BESHARE gl Pl S Sk, 924
~an identificatignear ‘iﬁn'{‘sdgg;?{ S WP ThEe 396k DAl sarea MID 1§ for
storing a location or an address of one of _t%e nenory- ar eas er%]a t hr ough

M1 gat Stores {naerARMeSI1 RSEAIE MIBGirebsef VALl fir, ! pdrfit1 0 F38RnsCal \l_,;
back to the second stage SA2 to receive a call following the present
"call. |
10 Similar operation is.repeated to receive and display
the following cail as the.newest call, with the reception order
changed by modifying the reception order signals ;tored in the
third portions. | _ |
Referring to Fig. iO and Figs. 6 through 8,Ithe pager
15 receiver 32 carries out operation fdr repeafedly dishlaying the
méssage signals stored in the data memory 85 after eaéh message
signal is once disﬁlayed bylthe display unit 62. Such operation Q:;
will be referred to as redisplaying operation for brévity of description.
The redisplaying operation is started by closing or
20 depressing the reset switch 63 at a first stage SBl. Thus, the.
reset switch 63 serves to inform the processor 83 of the redisplaying
operation as well as the afore-mentioned reset operation. When
the reset switch 63 is closed, the first stage SBl proceeds to
a second stage SB2.
25 ' | At the second stage SB2, the processor 83 judges whether
or nbt the alert signal deScribed.in conjunction with Fig: 9 is

béing prodﬁced by the loudspeaker 61. Such jﬁdgement is possible

by monitoring each of the first and the second drive Signals in

REVERS: PRTieseTineA AYSREER i ng cal s .°

-
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the identification area MD, for storing the identification signal 25
"A" or "B" relating to the present call. The present nessage signal
stored in the additional area MAD after production of the coinci denc&=?
signal-. Then, the identification signal is also stored in the
‘identification area MD. 26 Referring to Fig. 9 together with Figs. 7.
and 8, operation will be described on the4dassunption that the pager '
~receiver 32 is rendered operable by closing a source switch (not shown) and
t he synchroni sm has been established in the afore-nmentioned manner. 5

| t is—\}éo be not ethehBF¥ R She Hcthmal &t osigwlc binheise Pradyseds attiet y of

regi stérs of which a, predeternjned one.is depicted at Rx in Fig. 7 and is
fogrJ storing a vatS°aBt gstggﬁr‘f%ta ’r%%?@s%’ﬁ?atm \9e8'31"dﬁ1f€g9a$q3am’ ahiCh tRepai v of

par entheses are added .to each_of the rtions, the eas, d the register
to represent con gﬁt%sﬂgf'aﬁds s °ppeg‘[ hgg?eeré"p%%'t iav€°u§%{r:‘tef 8&%,6%3@% ",ee‘g%d

register. In.angniid n i | S:.55 00 i c f the
rReNDry areas l\/[gtrare] éﬁ??gug gtl?/[eselarar ?o rgﬁ‘gﬁquétcﬁgg#ag}ur%%ﬁ&pégﬁ Sﬂg‘ﬁ@[ﬁ A

through YDATA[ erdehsufinghedte bhéictBaNBrelBAlra@i of QUECeitbi &N 8l Sedoiaged on,
a presel ected nunber of (n + 1) is automatically stored at a first

- - The  timer starts to operate at the fourth stage SB,.
At thg fifth stage SBS’ the content of the additional
'Kui area MAD is moved to the predetermined register Rx of the accumulator
89 under control of the processor 83. Herein;'it.is mentioned
10 here that the content of the additional area MAD indicates a location
of a memory area (designated by Mx).relating to the newest call
wheﬁ the content of the additional area MAD  is not renewed. At
a sixth stage SBS’ the data memory 85 is accessed by the content
(Rx) to derive the conyents of the second, the third, and the
15 .+ fourth portioné sz, st, and MDATAx from the memory area Mx in
‘question. The derived contents are sent through the display driver
circuit 53 to the display unit 62 to be visually displayed in
the afore-mentioned manner.
thle the display unit 62 provides visual displays,
20 the processor 83 monitors the display timer at a seventh stage
SB7 to check whether or not the predetermined duration lapses.
If the predetermined duratibn lapses, the visual displays are

erased at an eighth stage SB If not, the processor 83 judges

- 8
| at a ninth stage SB9 whether or not the reset switch 63 is closed.
25 "The ninth stage SBg is turned back to the seventh stage SB7 as

long as the reset switch 63 is closed. When the reset switch

63 is closed at the ninth stage SB

gs @ tenth stage SB,, is carried

0

out to reset the display timer into an initial state and to energize



.~ , | _
15 . - stage SA[err] in the additional area MAD under control of the

processor-.83. The presel ected number (n + 1) exceeds.the nunmber n of the
menor eas ML through M by one. The reason will become clear as the
description proceeds. Anyway, the first additional area MAD is | oaded as

its content with the presel ected nunber£ + 1) 20 greater than the
nunber of the nenory areas. Wien the pr nt call is received at a second
stage SA in the manner nentioned before, the second stage SA[err] proceeds
to a third stage SALreftr_ Q:Le nde._ ot herwi se, the second stage SAlerr[ is

S i

repeated. The thi rd stage %%3t checking the call nunber Zi'gnﬁl '\g
led 3 25 t ' |t eci I.t her ca r B
cal T oA calT s dethorng EeRBE gl B, | nd Rl BE e FF eme ey

area MD is |oagdedowithB ddi@eh€lQR! ) fisCablANtSifANats "the LSt qgn; rl of the
processor 83 at a fourth stage SA4. On the otther hand, if 2F B cal | i's
detected at thesquhblrg 8} age %entm%thgkmbigli%afén@w@d @3 Miden Sed Qgd Wi th
the identification signal "B" at a fi.fth stage SA5. Either the four _ '
stage SP4 or t18B,5if Wt SteageelSAD stmghld guethily B skydda ShagR SAdeteMiala

-~

identification signals 5 . "A" and™B" may be stored in the program
menory 76 and apgisﬁyyeﬁk instead of n. Unless the content (Rx) is equal to ~
n, a thirteenth stage SB13 follows the eleventh stage SBll. At
the thirteenth stage SBl3' unity is added to the content (R*) . R

and a result of addition is stored in the regiséef Rx again, by
10 the use of the accumulator 89 and the arithmetic logic unit 87.
A.fourteenth stage SB14 following either the twelfth -
stage 5812 or the thirteenth stage 3813 is for checking if the
content of the first portion Mxl of the memory area Mx is cﬁincident
with unity. Unless coincidence is detected at thé fourteenth
is stage 5814’ operation returns back to the fifth stage SBS' If
coincidence is detected, the fourteenth stage 8814 is succeeded
by the sixth stage SBS" . ' I
_ o/
From the above, it is understood that the memory area
Mx indicated by the additional area MAD is at first accessed on
20 redisplaying operation and the remaining areas ére,_thereafter,
successively accessed in an ascending order to the memory area
_ Mn' Subsequently, the memory area Ml is accessed as suggested
at the twelfth stage 5812.
Anyway, the illustrated pager receiver 32.can displa&
25 the identification signals and the reception order signals together
with the message signals. It is therefore possible to correctly

- recognize the identification signals and the reception order even

when a user is new to the pager receiver.
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fromthe programnenory 76 to the data nenory 85 through the proce 83
and the aCcunmul ator 89. At the sixth stage SAG6, unity is subtracted from
the <content of the first additional area MAD.. Such subtraction i.s 10 =:,
carried out by the use of the-accunul ator 89 and the arithmetic |ogic unit
87 in a known manner. A result of subtraction is stored in the first

addi-.ti onal area MAD again. If the present3®all is of a first arrival at the
pager receiver 32 after closure of the source switch, the first additional

~area MAD is | oaded with the 15 . nunber of n.. A seventh stage SAlerr]
foll owing the sixth st agéegﬂ[réf‘ﬁ]t‘ﬁ Eigott agrhddnts %égs'ors’n%’t ag'ii\@ cont ent
of thevadditi onalarea, VaBel S:e80HAl LORSID: (5O chilld RULADES: LG,
accurrul ator 89 co0 p_er’a?é’sgvmth e ari thnetd ¢l ogi ¢ uni 7°Un &r “E8nt r ol
of the processor;20ntion i bt & £98d dov ki W 083 R ) 1-sual fai (o]

t he additional a%eaanﬁfl)Ig1 ilg ‘2‘%661 tog\géerog, t\ﬁgenu erlsﬁail'sdltSFgarY%dg%ﬁQ{cﬂ%ance

addi tional area MAR fhe 31o@ BBHD 194888284 QL Fid.011 Nk AR OB Qbnddi€ated
renory area that stores the newest nessage signal, as will becone clear.

The nunber n is s&Niingr€ighal @oss GldtUARORParyahP mebagdas Bnal 10 SYcR

85 through the bus .84. Unless the content of the additional area MAD is
equal to zero, téellsegearighaktwvayl tEATamed & alerelyedtabling signhh lsredmat®ér. At
the ninth stage SA[err], the content of the additional area MAD i s noved
fromthe data neth® pagy receiver piscdtnideni treghat illustrated with reference

A

ot ~ to Fig. 7 except that the program memory 76 comprises a specific -

area 105 for storing a specific information signal, as will become .
10 clear later, and a program area (ﬁot shown) for storing a specific

program for carrying out operation by the use of the specific

-area. The specific information signal is f;r providing the specific.

visual displays of, for example, "TONE ONLY". In addition, the

. data memory 85 further comprises a specifiC_data area MSP for
15 - memorizing the specific information signal.

The flow chart illustrated in Fig. 11 is equiQalent

to that illustrated in Fig. 9 except for additional stages represented

by reference'symbols SC. Therefore, description will be directed

to only the additional stages SC he;einafter. A first and a seqond
20 one of the additional stages are interposed between the thirteenth

stage SA13 and the fourteenth stége 8514 and indicated by SC1

and SCZ' respectively.

At the first additional stage SCl, the processor 83

checks if the present message signal is present in the demodulated
25 calling signal DG. This operation is carried out by monitoring

the demodulated calling signal DG, instead of the message flag

signal stored in the tenth stage SAlO' This is because the tenth

stage SA10 is for providing the visual displays in corinection



L

28 register R of the accurmulator 89. Fromthis fact, it is readily X
ungderstood-that the predetermned register R is .|oaded with the x nunber n
"in the,gase of the above-nentioned first arrival or in the case where the -
ei ght r@aage SA[err] 'is carried out. 5 _ The content of the
preedet®fm ned register R defines x the ri able x described i'n conjunction
with Fig. 8 and indicates an optional one of the nmenory areas Mrerr]
“through M n. For generality of description, the optional menory area and
the first throughnt et B@%ﬁéﬂcapfst,lpe’"\%r@iegshef'%kg&r&' afF 'BE R ﬁ? e
represented 10 by [err] and err] respectively. After the nintf
stage SAlerr] tmusishge adighaint.h, and twel fth stages SA10, SA[err], and SAI2

are successively carried out to load M M and M with unity, the
content or the identifiZatthenprsisgniilcadl dccempatidns i mesddgensagmaa 44 D, and
unity, respectively. 15 Such | oadi ng operation is possible in a

‘conventional nEffePrefent Heesgage giende the firstapdditgonal issage schnetic logic
unit 87, and the Erocessor 8 It should be noted here that unity is stored "«

3.
in M erP], regdFafted BY Wectunteensh sirgentd of I metsdye Singhasdditional

stage SCl.proceeds to the second additional stage SCz. At the

second additional stage SCZ* the specific area 105 is accessed

C

to derive the specific information signal therefrom.  The specific
information signal is delivered to the specific data area MSP

10 through the accumulator 89 under control of the processor 83.

The specific information signal is ﬁhus produced by processing

the call number signa; of the first call signal accompanying no
meésage signal and may therefore be called the first pfocessed

signal.

15 ' When the specific information signal is stored in the
specific data area MSP at the sgcond additional-stége SCZ; the
fourteenth through the ninteenth stages SAlﬁ to SAlg are successively -
carried out in the manner described with reference to Fig. 9.

Third, fourth, fifth, sixth, and seventh ones of the

20 addipional stages_sca, SC4. SCS’ SCS’ and SC7 are substantially
equiQalent to the twenty-third stage SA23 illustrated in Fig. 9
and are for monitoring the display timer (described in conjunction
with Fig. 10) and the reset'switch 63. More particularly, the
display timer is started at the third additional stage S(L'-3 to

25 time the predetermined duration. At the fourth additional stage
SC4, Jjudgement is garried out whether or not the predetermined
duration lapses. Alter elapse of the predetermined duration,

the display unit 62 and the loudspeaker 61 are rendered inactive



.

acconpanying the present call. This serves to provide any visual 20
di spl.ays even when the present call acconpani es no nessage signal lna@
as unity is stored in M at the twelfth stage SA12, the present call j

be initially read out of the data nenory 85 as will ‘beconme clear. In l
‘additi bn, the present nmessage signal is sggred in a sinmlar nanner at-a

]

thirteenth stage SA13 in the 25 fourth portion MDATA of the

optional nenory area Merr], if any. Thus, the present call is stored in
the data nenory 85 ths sdventiewdditioadl sthgd SCS tooebaser thal vastalotisglaydat a
menory 85 at the begi nning of read-out operation. The tenth through 29

the thirteenth stnfgée Sapethe alertSpignal} nespedfivielter changed relative to
one another. At a fourteenth stage SAl4, the predeterm ned register Ris
anew | oaded as its cont eHBleESuFieh PEPASEATMISER JPPELAN dpRses at the fourghram
ey 78 LT QU U OSERR0L: Sy ThC LML LI 81 205, S S ot
e e & "0k D88 e @lr ' HOnBE L ABE B BB Heb et dEGlea! 1
If the reset switch 63 is closed, the display timer is forcibly
reset at the sixth additional stage SC6 followed by the seventh
additional stage SC7. Afteriéhe seventh additional stage SC7
is carried out, operation r;turns back to thelsecond stage SA2.
10 . From the above, it is understodd that a ;ombination
of the specific area 105 and the sggcifib data area MSP serves
- tp produce the specific ihformétion"signal in 6oopefation with
the proéessor"as. The specific information s;gnal may be called
the first processéd signal produced from the call number signal
15 of the first call signal.
Referriﬁg to Fig. 12 afresh and Figs. 6, 7, and 8 again,
a pager receiver 32 according to a fourth embodiment of this invention
i~/ is similar to the pager receiver according to the third embodiment
of this invention except for that memory map of a data memory
20 85 which is illustrated in Fig. 12 and fér a contrel program stored
in a program memory 76. The pager receiver is operable to keep
. an important message signal from being unexpectedly lost from
the data memory 85, even wheﬁ a small number of message signals
are stored in the data.memory 85. As a result, the important
25 " message signal is kept in the pager receiver 32 for a comparative1y 
long time. Such loss of the importaﬁt message signal may occur

in the pager receiver illustrated in Fig. 1. The important message

signal is usually repeatedly received by the pager receiver and
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X register R. The arithnetic logic unit 87 is put into operation X 10
by.the processor 83 to carry out operation of the fifteenth stage SA15. |If
t he - coi dence is not detected, the fifteenth stage SALl5 proceeds to

si xt eeng@”and seventeenth stages SA and SA as wi.ll |ater be descri bed.
Let coifici dence be detected at the fiftesnth stage SA15. 15 Such-
~coi ncidence takes place when the present call is of the first arrival or
the eighth stage SAlerr] is carried out. The fifteenth stage SA15 is
succeeded by anisciidrefore linstwipd SABSregrat chlflect i on of the coinci dence. At
the eighteenth stage SA18, unity is subtracted frem 20 t he cont&m
(R) of the predeterni n&d Fliégllgt-e?heRda’ém@eaOIrYe%IQONRPISGS a plurality -

x of the subtraction is stored as a renewed content (Rlerr]) in the x
“predet ermi ned rAgPeIEy Ieaggsgudl inrREmbaTe itnR-afdrisgdhne Sope rHitesFig -t B t he

thmetic | 87 th 83 t t th tion
"1 & convent | oiaF ThAYAEY StosescHipBloR] R nd hupber” B B B o G T et
F ) 08 N9 WhGhg ey s, | Mk ONEMCLLARLRN afdel Lol W2enbOuEr 0 1

equal ity is not Ju t he ni ht een stage oeTra returns
back to the f'flﬁexﬁév '%esxté'ﬂ?.r&to é’s”%ré)é,h%é’&n%? tHiP&! aeInHOPotﬂftQCﬁéﬁQFyt 0

areas. Each of the first through the fourth memory areas Ml to

_M4 is divided into first, second, third, and fourth portions,

like in Fig. 8. Each portion is defined by a single or a double

.

10 suffix, as is the case with Fig. 8. The first, the second, and

the fourth areas similar to those ;llustrated in Fig. 8. 1t is

to be noted here that each third portion is for memorizing the

logic "1" and the logic "O" level signals.when the present call

is a repeat call and a normal calL, respectively. A first variable
1% X is used to represent an optional'one of the memory areas and

is therefore changeable between 1 ahd 4, both-inclusive.

The illustrated data memory 85 comprises fifst, second,

1’

for memorizing locations or addresses specifying the memory areas.

third, and fourth additional areas MAD MAD2, MAD3. and. MAD , _ o/

20 Each address kept in the first through the fourth additional
areas MADl, MADZ, MADS, and MAD4 may be any one of the addresses
allotted to the first through the fourth memory areés Ml, Mz,
M3, and M4. Under the-circgmstaﬂces, a second variablé-z is used
to indicate an optional one of the first through the fourth additional

25 : areas MADi to MAD4 and is therefore variablé between 1 and 4,

both inclusive. -

It is assumed that the first additional area MADl is

for indicating a first one of the addresses allotted to M through

1
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30 a twentieth stage SA to be described later. 20 Let the renewed content
of the register R be changed x to (n - 1) by carrying out operation of the
ni ntteenth stage SA19. In this event, operation is shifted fromthe r*.
fifteenth stage SA15 5 to the sixteenth stage SA16 in consequerm f
detection of incoincidence at the fifteenyh stage SAL5. ‘At the sixteen
stage SA16, ML indicated by the renewed content (n- 1) of the register
Rlerr] is accessed by the processor 83 to detect whether or not the content
(Mercd) is equal, tthatinid Yoaddd with the ASwEBNbkONAdsPeAr & tHE JERSSADE
signal_js stored T'n all of the fourth portions MDATA in the initial state.
At this time, easterdalssdndptiidt ohe Meesrd, the augld ,VoRd rthe Stdures dddetidgic " 0"
| evel as the nessage flag signal and, therefore, the sixteenth stage SAl6
proceeds to the aregst Balht,hMAR5gandSPAD, arifor| fndicptirgt seronds trapeatsad unti |
15 - the content (R ) becones-equal to zero at the ninteenth stage x
SA[err]. Thus, wRFthoeneesehdhe sidgnessssstntesrodobdedymitiervhe imesshge dat a

Aenory 85, it is not_necessary to change the reception order
5 signals received prior to the newest message signal. The message

signals become old with an increase of the suffixes attached to

the additional areas MAD. Therefore, the address storing the

k~g ~ oldest message signal is kept in the fourth additional area MAD4.
In an initial state, let the additional areas MADl through
10 : MAD4 be loaded ps initial data with the numbers of 4, 3, 2, and

1 which specify the addresses of the fourth, the third, the second,

-and the first memory areas-M4,

M3, M2, and.Ml, respectively-
This means that the message sign#ls are successively stored from
the first memory area Ml to the fourth memory area M4.

: 15 T The data memory 85 furthef comprises a memory portion
MID which is similar to the second additional area illustrated
in Fig. 8 and which stores the identification siénal for identifying
eiﬁher A call or B éall. In addition, a mémory area MT is fof
temporarily storing the present message signal accompanying the

20i present call while the remaining memory areas RMl' RMZ’ and RM3

are for use in rearranging the message signals in order upon reception

[

of the present call, as will later become clear.

1
MADl through MAD4, MID, MT, and RMl through RM3 will be represented

Contents of Mll through M43, MDATA., through MDATA4,

25 by the corresponding reference symbols in a pair of parenthéses,
such as (M ;) through (M43);3(MDATA1), and the like, hereinafter.
The control program stored in the program memory 76

is for carrying out operation by the use of the above-mentioned
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.of any message signal upon reception of the present nessage signal.
However,” when at | east one nessage signal is previously 20 stored in
t hé dat 'rm)ry 85 prior to reception of the present call, the previous or:
precedifggynessage signal should be changed in the reception order because
t he precCedi ng nmessage signal becones old_as conpared with the present
nmessage signal. The seventeenth stage SA%7 is carried out to change the
‘reception order when presence 25 of the precedi ng nmessage signal is
detected at the, sixteent t 16 he ness f [ | .of the

| ogic "11" Ieve‘?a.scaATe"Fﬁ%%s%v%etegﬁ r?“?g’%ég’"eﬁﬁx’f;’,ggﬁﬁ’iet %/%%s?ﬁa o Qcc? t he\J’

‘content (M err]r)ecie%réwegli Qe éUELé?ol tpPngQaEn‘?at er the nunber stored 31 n
i t

the third portion becones, e ol def the nessage signal stored in the
fourth portion MDATA begoi@sing tdNEigSeveopefied simgRigdALE, pr,0ekede,t0 the
ei ghteenth stage SA18 as nentioned before. As descri bed above, the _
fourteenth 5 the paded pegivefesanidtinetidligt rges oAbdard Anb¥=Ar stateserve to
shift the reception order of each nessage signal stored in the fourth
~portions. It shauhdfiretnotagd Shawhéhe preserdwitelsdage shoee) sisochuseds t he

newest one in an n-th nenory area i s unchanged, as readily understood
In the initial state, the first through the fourth additional

areas MADL to MAD4 are loaded with address signals-specifying :
4, 3, 2{_and 1 from the program memory 76 through thé accumulator o/
‘89 under control of the'prpcesgor 83, respectiéely. As mentioned
10 before,.the numbers of 4, 3, 2, and 1 are representative of the
respective addresses of the first yhrough the ngrth memory areas

Ml to M4. On the other hand, the remaining memory areas, such

as Mll through-MaS, MDATA1 through MDATA4, MID, MT, and RMl through
RM3 are rendered at the first stage SDl into a null state.
15 Now, let a present call for the pager receiver 32 in

question be detected from the demodulated calling signal in thg
manner described in-conjunctioh with Fig. 9.

After completion.of the first stage SDl,'the processor
83 carries out operation shown at second, third, fourth, and fifth

20 stages SDZ’ SD3, SD4, and SDS' The second through the fifth stages

2 to SD5 are substantially equivalent to the third through the

fifth stages SA3 to SA5 illustrated in Fig. 9 and are therefore

for deciding whether the present call is either A call or B call.

SD

Anyway, the identification area MID is loaded with the logic "O"
25 level signal and the logic "1" level signal as the identification
signal at the fourth and the fifth stages SD4 and SD5 on reception

of B call and A call, bespectively.
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fromthe fifteenth stage SA 10 Wien the renewed content
(Rlerr]) becones equal to zero at the ninteenth stage SA19, the content of
the'.additional area MAD is noved to the register Rlerr] at the twesEpgth
stage SA20. At a twenty-first stage SA21, the eentent (R) is sent‘an
address signal to the data menory 85 to rgad the newest 15 . or the
‘present nessage signal out of the fourth portion MDATA x of the menory area
M. The present nessage signal is supplied x as an information signal from
the fourth portion MDATAbg&dalib® prbEeddisSHd AYsiktht s€aget $U OughuiiBe dhespl ay
drivef circuit 53 to visually display the present rressagae carried by the
present message sieg@Aat méBsage signallnNid siisrel invtheememoky ardei ¥T,08f drye second.
and the third portions M and Mk3 in question are al so accessed at the
twenty-first stalfe Blesendenessegd soknalf ismovpd doessire 8&umbhateru8h tes t he
second and the third portions M and M are |loaded with the

i dentification xthe memory3ags MT at thesisdnih stage SBg- "B" at the el eventh
gtage SAlerr] and with the reception order signal at the twelfth, stage

SA12, redpectively, the PeREPAM®NCH: | C LHRATIUAPIEATE TRELHET OR F &8 ,
1gnal are suppl Led {1OmLC (JUACNVRMeS 3 o BFe GaR) ) s CachL 9"
. with any one of prior calls preceding the present call. F;; this

purﬁose,_each of message signals accompanying the prior or the
preceding calls is compared with the present message signal.

10 ._ . More'particularly, the memory area RM3 is loaded with
an MAD address signal of "1" at a geventh stage SD7 so as to at . . -
first compare the present call with the newest one of the preceding
cails. The MAD address signal of "1" specifies an a&dress of
the first area MADl, namely, an MAD1 address at the seventh stage

15 -SD7._ As will later be described, the céntent or the MAD address

signal of the RM_, is renewed each time when comparison is carried

3

out. Thus, the RM., is for memorizing each MAD address signal.

3
N At an eighth stage SDg, the content of the RM, is sent
to the data memory 85 as the MAD address signal to access each
20 of the MAD1 through the MAD4. Subsequently, the content of the

accessed MAD is read out of the data memory 85 and thereafter

"

delivered as an M address signal specifying each addresses of

Ml through M4 to the data memory 85. As a result, the content
_of one of the memory areés M1 through M4 is moved from the data

25 _ memory 85 to the accumulator 89. The one memory area in question
will be represented by @x. At the eighth stage SDS’ judgement

is carried out whether or not the first portion Mxl of Mx is equal

to 1, namely, whether or not the fourth portion MDATAx is loaded
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32 53. Thus, the display unit 62 provides visual displays for the

i dentifi‘cation signal and the reception order si gnal . In this event, the
vi sual - diggl ay for the reception order signal specifies a first one of t he-
recepti- der. The identification signal 5 may be called the first

or .the second processed signal while the reception order signal, the thtrd
processed signal, as is the case with th pager recei ver described in
conjunction with Fig. 1. This is because the identification s: gnal i Is
produced fromthe, present call nunber signal of the first call signa or
the second 10 wienPs 3 gesisbﬁ%ﬁq'v\hl | e the reception order signal is 7

.od d f th e.sign n e sage ,Si s, of the™"
Dreceding call ofgnal s T, BoBROUR, B0 8e @ WRECAR55 Mot 1RleoL deer (g

starts to audi bing BADJUEE: 2BuALEREnciyIBda AT 2 s@édésfe,w% Lie lBRPQISEe 15

to each of first andsecond drive signals stpplie from'the processor 83
through the accmn| pteeads? tAh@ohtértt (M )SHEABLLLY ikNe f%hgﬂii'meﬁ&ﬁear I n
consequence of judgenent of the ident|f|&atlpn signal "A" and "B
- respectbvel y. Asea.r dsubtdinghye, aherflirst gaatidns Mﬁgﬁul fwdgeti Cateithbedi ghlie

i dentification signal "A" or "B". Production of ™20 such first and
second drive sis§Are® $Dgs possible in a conventional manner. In this sense, a «

conbi nation of the first and the second .
the (Mkl) is not equal to 1, as is the case with

the initial state, ;he'RMs is loaded with the MAD address signal o v/
of 4 at a ninth stage SDg. It should be recollected here that

10 every one of the first portions is loaded with "1," upon reception
of calls, regardless of presence or absence of message signals, . -

- as described in conjunction with the terith stage-SAl of Fig. 9.

0
Therefore, it3may-be judged that no message signal is storéd prior
to the present call when the (Mxl) is equal to O at the eighth |

15 stage SDS' . .

If the (M ,) is equal to 1, the eighth stage SDg is
followed by a tenth stage SD9 at which operation is carried out
~ to check whéfher or ﬁgt the (sz) is coincident with the (MID),
namely, whether or not the identification signal is coincident

20 'between the present and the prior calls. If incoincidence is
detected,.the tenth stage SD10 is succeeded by an eleventh stage
SDil' At the eleventh.stage SDll’ the (RMB) is compared with
the number of 4 specifying the address of the MAD4, namely, the
MAD4 address. Unless coincidence is detected as a fesult of comparison

25 at the eleventh stage SD,,, unity is ‘added to the (RM,) at a twelfth
stage 3512 to'ﬁroduce a sum signal representative of a result

of addition. Thereafter, the sum signal is produced by the arithmetic

logic unit 87 and stored in the RM3; Operation returns back to
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drive.signals corresponds to the drive signal described in conjunction with
Fig.. 1. .At  a twenty-third stage SA23, the display unit 62 and 25 ~the
Ioudspeaker 61 are deenergized to erase the visual displays and to s t he
alert signal, respectively. In this event, the processor 83 tines a- 2229
predetern1ned duration of, for exanple, 8 seconds and deenergi zes the
display unit 62 and the Ioudspeaker 33¢%1 after el apse of the

pr edet er m ned duratlon The reset switch 63.is also nonitored by the

proceg;or 83 at gggat gg stage SA3. It is assuned that the display
unit ®2-and the Ioué% ea 1 a8 e deenergi zed after el apse of the

predet rmned duration 5When com@i‘&%ﬂcé"lﬁ@%éﬂé@té&%@tt&%&m EﬁageSSIDIOf
depressed and that the content of the MAD is kept intact before tHPfifth

stage SAlerr] asth®pgedent! hessags alighni tishsént Fsomohe dPpteThedarithherieafl t er,
~operation returns back to the second stage SA2 to receive a call follow ng
the present call logi@ unit 87 along with tiSi (AMATA. bpeFonriaghsins is opdat between
kecei ve and display the following call as the newest call, with the

recepti ors order thramgesenyymensdi¢ Hignak lsad rihee POATA, brbdthesPQﬁallfstlsft ored in

the third portions.
arithmetic logic unit 87 at a thirteenth stage SD 13° If the present

message signal is not coincident with the (MDATAx), operation
\;/ _ proceeds to the eleventh stage SDll already described.
At the thirteenth stage SD13,-coincidence of the present’
10 meésage signal with the (MDATAx) means that the present message
signal is_repeatedly received by the pager receiver. 1In other .
words, the present call is the repeat call mentioned before.
Thergfore,.the logic "1" level signal is stored in the.thind portion'
Mx3
15 fourteenth stage SD14 is succgeded by a fifteenth stage SDls at

at a fourteenth stage SD14 to specify the repeat call. The

which the RM, is loaded with the logic "1" level signal. The

2

RM2 is for use in checking whether or not the present call is

repeated, as will later become clear.
On the other hand, it is confirmed at the ninth stage

20 SD9 that the present call is not repeated, namely, is novel, like

in the case where coincidence is detected at the eleventh stage

: SD... Therefore, the RM, is loaded with the logic "0" level signal

11 2

at a sixteenth stage SD16'

{5

It is mentioned here that the (RM3) is not renewed when
25 the repeat call is detected at the thirteenth stage SD13 and,
otherwise, the (RMS) is equal to 4. In the former case, the (RMS)
specifies one of the first through the fourth additional éreas

MAD1 to MAD4 that memorizes an M address signal representative
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Referrlng to Fig. 10 and Figs. 6 through 8, the pager 15 recei ver 32
carries out operation for repeatedly displaying the nessage signals stored
in the @ald menory 85 after each nessage signal is once displayed by the

di spl a it 62. Such .operation will be referred to as redisplaying
operatlon for brevity of description. The redisplaying operation is started
by cl osing or 20 depressing the reéset swtch 63 .at a first stage

SB1. Thus, the reset switch 63 serves to informthe processor 83 of the

redi spl ayi ng opﬁ* aalrpaaaﬁes\geééorqﬁgt & 8l Redmapli ORRM r2Sehe QRELAHH ON..Vhen

the reset swt 63 is cl osed I rst stage SB{err] proceeds to a segond

stage SB2. 25 pessage signal. In Ahe tiR@eSa@a8( thba0wm PEbect PP ERE TS8P 83

- judges whether or not the alert signal described i ? conjunction with Fig. 9

i s being producedalmant heod andidaethera fdrtibubdr puelgenend M sdqresseditrady

nmoni toring each of the first and the second drive signals in 34 the

processor 83. dthréshcheal @idestingnadgd sidwilng produced, the second stage

- SB[err] is followed by a third stage SB[err] at which the alert signal is

~ stoppeds Otherwise, a fduenh atageorSBpEion] PErcededs 2 Ifevsekashth sitage
SB[err] to enegglze a display tinmer (not shown) for 5 neasuring the

predet er ni ned ®yatddhr ohe f’cﬁteéﬁﬂ'frﬁf' thegsixhesith . Stage SD,g or SD, 4.

At the seventeenth stage SD the (RMS) is read out of the data

17’

memory 85 to be delivered to the data memory 85 as a specific W/

one, namely, an MADy address signal. Furthermore, the (MADy)

10 _ is given to the RMl.t If the (RMS) is equal to 4 and the first
through the fourth additional areas MAD; through MAD, keep.the
initial data of 4, 3, 2, and 1, respectively, the-MAD4.is at first
accessed by the (RMS)' Thereaftér, the (MAD4), namely, 1 is moved -

from the MAD4 to the RM, at the seventeenth stage SD17.

1

15 : At an eighteenth stage SD judgement is carried out

18’
to check whether or not the (RMS) is equal to the number of 1

which indicates the first additional area MADl.
If inequality-is detected at the eighteenth stagé SD18

a ninteenth stage'SD is executed to subtract unity from the

19

20 (RM3) and to memorize a result of subtraction in the RMS' Let

the result of subtraction be represented by y. ét a twentieth

stage SD ‘the data memory 85 is accessed by the (RMS) to indicate

20’
the MADy and to derive (MADy) from the MADy. The (MAD?) is stored

- in the MAD at the twentieth stage SD20. At this stage SD

y+1 -e0’
25 the (MADy+l) is replaced by the (MADy). Thereafter, the twenty-first
stage SD21 is followed by the eighteenth stage SD18' Similar

operation is carried out as long as the (RMS) does not become

- equal to 1.
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The timer starts to operate at the fourth stage SB[err] At the fifth stage

SB5,.-the ‘content of the additional area MAD is noved to the predet i ned
regi-ster Rlerr] of the accumulator 89 under control of the process82¥83.
Herein, it is nmentioned 10 here that the content of the additional

area MAD indicates a |ocation of a menory,area (designated by M) relating
tothe newest call when the content of the additional area MAD i s not
renewed. At a sixth stage SB6, the data nenory 85 is accessed by the

content-, (R) to derive the @RNbEMHeMh 5BEeSEF0N; ¢ RRe LM §.neaBE A1 X 15
fourty portions Merr] MS[err]%ivtr\deNDATgfgerr]lq‘ro?nthz %eﬁgry aﬁl:aalM in

question. The deté wednd ahteiMas, RribrseiH thé\(GHY) bbes,dBs [, aundini, VeSspeb iy,
53 to the display unit 62 to bd visual ly displayed in the afore-nentioned
manner. Wil e they ddaspdfayxamﬁlb.Gmnpem\mdesimumhccﬁ,spﬂaaymli%() the (MADg)he
processor 83 nonitors the display tinmer at a seventh stage [err] to theck
whet her or not t#nd pheddtlyhifheallaubesome requapstioss, 1F, ek 2pr edpeetiviehed
duration | apses, the visual displays are erased at an eighth stage SB . |f
not, theSprocess¥id &e MBgdecares VATath st age SB whet her or not the reset

swtch 63 is closed. 9 2 . .. The ninth stage SB is turned back.to the
seventh stage SB7 as |ong*ds™ e Fg%‘-&g Q?M“Pgﬁlag’ﬁr? sthEEofg‘éd’f'e“\MErF”teﬁé reset
i‘é"'r ? |C2 d63 is cl %le‘éhﬁéugkh@ %Qt£c§£§&eb§%%r(ﬂml_?, tt%@&}\ﬁé??%h?'?’(m's?,
' Q:) and the (MAD4) in the order thereof on displaying the respective

message signals. In other words, ?he (MADl) is at first read
10 out to indicate o£ access the corresponding memory area and the
.(MAD4) is finally read out. In the above-mentioned example, when
_the_first additional area MADl.is loaded with 1, the first memory
area Ml is accessed at the beginning of display operation.
Likewise, when the (RM3) is equal to 3 with the numbers

15 of 4, 3, 2, and 1 kept in the respective MAD, through MAD,, the

(MADZ), the (MADS), and the (MAD4) become equal to 4, 3, and 1,
respectively, and the first additional area MAD1 becomes vacant.

If the first additional area MAD., is loaded with 2, the second

1

memory area M, is at first accessed.

2
20 After the (RMs) becomes equal to 1, the eighteenth stage

SD is followed by a twenty-first stage SD At the twenty-first

18 21°
~ stage SD,,» the (RMl) is moved to the MADl. The RM, is loaded

Wwn

with the (MADy) at the seventeenth stage SD,., and y is equal to

a selected one of 1 to 4 and 4 when the present call is a repeat
25 . call and not, respectively. The (RMl) is equal to one of 4 to

1 on reception of the repeat call and, qtherwise, the (RMl) is

equal to 1. For example, when the (RMS) is equal to 4 and 3,

the (RMl) becomes equal to 1 and 2, respectively. As a .result,



out to reset the display tiner into an initial state and to energize 35
or,starf the same again. At an eleventh stage SBlI, the processor 83 checks
‘whet her .. not the content (Rx) is equal to n. If ‘the content (Rx) is
- equal to ¥ZJ)the eleventh stage SB11 is followed by a twelfth stage [err]

36 Referring to Fig. 11 afresh and to Flg 6, 7, and 8 again, a pager °
- réceiver according to a third enbodi nent Bf this invention is operable to
prOV|de specific V|sual di splays in accordance with the flom/chart

illustrated in Ell'xg f:.rst aniSPtz‘@!ﬂS{‘ areg ﬂ%md&”lg;ge% ?’?’l hg 1 when @+ \ﬁr fe tgnal d

does not acconpany a ca Si g
‘a merely calling, s 9984 n@?xﬁeﬁ' eaﬁ eEame-E.I}e wsrrépgselc\sﬁ wmé'mel @tiréto t
illustrated with reference to Fig. 7 except that the program nmenory 76
conprises a spegdditGondl @Real MADS Qs SéfeliNGith Sp@ehftre pRésehIBdd10NiSi gnal ,
as wll becone 10 cl ear *ater and a program area (not shown) for
storing a speci &irepeat call and the same message signal as the present message

F

S is stored in the second memory area M2.
As to the normal call, the contents'ofﬁthe first through"
the fourth additional areas MADl to MAD4 are changed at the twenty-first
'stage SD,, from 4, 3, 2, and 1 o 1, 4, 3, 2, respectively. W/
On the other hand, let the repeat c¢all be detected when
10 | the (RMS) is equal to 3. In this event, the (MADl) through the
(MAD,) are changed from 4, 3, 2, and 1 to 2, 4, 3, and 1 -through
Thus, the reception order

the stages SDIB’ SD SDZO' and SD

19’ 21’
is modified into a new reception order on reception of the repeat
* call..
15 At a twenty-second stage SDZZ’ judgement is carried
out whether or not the (RM2) is equal to O, namely, whether or
not the present call is a repeat call. If the present cali,is
a normal one and equality is detected at the twenty-second stage
SD,,, the memory area M indicated by the (MADl), namely, the

20 first memory area M, is accessed at twenty-third, twenty-fourth,

1
twenty-fifth, and twenty-sixth stages 5923, 5024, SD25, and SD26’
Specifically, unity, (MID), O;‘;nd (MT) are written into the Mxl’
Mx2’ st, and MDATAx at the stages SD23,_SD24, SDZS‘ and SD26’
respectively. Thus, the first memory area'M1 are loaded with

25 . data relating to the present call when the present‘call is not
a repeat call. Stated otherwise, the oldest message signal is

discarded from the data memory 85 and replaced by the present

message signal.
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program for carrying out operation by the use of the specific area. The
speci-fic-information signal is for providing the specific visual displays
of, for exanple, "TONE ONLY". In addition, the data nenory 85 furthg

- conpri-ses a specific data area MSP for 15 menori zi hg the speciric
infornation signal. The flow chart illustgpated in Fig. 11 is equivalent to
that illustrated in Fig. 9 except for additional stages represented by
reference synbols SC. Therefore, description will be directed to only the

addi ti ohal stages SC her ehidif tRé .procddsost8sRBEoperaeP Mt Ghe first HQugd t he
addi tiyonal stages are interposed between the thirteenth stage SA13 and the
fourteenth stagetigAfdurhrdaddidicmtledrdas BChangk 362, recestieat ondelryat Ahet he
first additional stage SCl, the processor 83 checks if the present nessage
signal is presentvanfytfigsticitode e sept2She presentcpedsagg siignahlisDeubstihited
operation is carried out by nonitoring the denodul ated calli r)ig si gnal DG
i nstead of the nE¥sibe “Iel”ﬁ%" Sng el the Beetpgensignals &t Fhe PARgReISAE callThis s
because the tenth, 37 with all of the calls, regardless of presence and
absence Gf the nE¥88Y% signals. If the present call acconpanies a nessage

signal as the (M _,) is checked

s

At a twenty-seventh stage SD27,
to judge whether the present call is either A call or B call.
Alert or audible siénals for B call and A ¢all are prbduced at
a tweﬁty—eighth stage SD28 and a twenty-ninth étage Sng when

10 the (sz) is equal to O and not, respectively.

| When the (RM2) is equal to 0O at the twenty-second stage

sDh the present message signal is not written in the memory

22°
area M_ indicated by the (MADl) because the pemdry'area'M* is
loaded with the same message signal as the present message signal.
15 - As a result, the (Mx) is not changed on reéeption of the repeat
call even when thé message signal in question is an oldest one
of the message signals stored in the data memory 85. Therefore,
the new reéeption order.for the repeat call is for protecting
the message signal from being lost from the data memory 85 and

20 for keeping the same in the message signal for a comparatively

long time. In this event, operation proceeds to a thirty-first

['ES

stage SD., at which the (sz) is checked, as is the case with

31

the twenty-seventh stage SD At thirty-first and thirty-second

27°
stages, the loudspeaker 61 audibly produces alert signals for
25 specifying repeat calls given as B cali and A call, respectively.
At thirty-third, thirty-fourth, thirty-fifth, thirty-sixth,
and thirty-seventh stages, the (an), the (st), and the (MDATAX)-

are displayed by the display 62 in a manner similar to that illustrated



38 at thé seventh additional stage SC7 to erase the visual displays and to
stQp the alert signal, respectively. Unless the predeterm ned duration

| 4pses ajst he fourth additional stage SC4, the processor 83 checks at the:
fifth-ad@ional -39 40 42 [err] o

. _ 49

s

with reference to Fig. 11. Therefore, description is made about .

-

displaying the-(an), the (stl, and the (MDATAx) no longer.
" In any event, when the display unit 62 and the loudspeaker 61
are deenergized at the thirty-seventh spage SD37, operation returns
..5 back to the second stage SD2.
At any rate, the loqupeake? 61 produces an extraordinary' .
tone unique to each repeat.calllwhich is received as either A
call-or B call while the display unit 62 érévides extraordinary \_)
disﬁlays specifying either A call or B céll..“
10 . While-this invention has thus far been described in
conjunction with several embodimen@s'thereof, it is possible for
those skilled in the art to put this invention into practice in
various manners. For example, each pager receiver according to
the third and the foufth embodiments may  have a redisplaying
15 function illustrated with reference to Fig. 9. The second section
for the first through the third processed signais may be indepéndent

of the first section for the drive and the information signals.

#
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44 the eighth stage SD8. Wen coincidence is detected at the tenth stage
SD10;- the present nmessage signal is sent fromthe MI to the arithnetic

| ogi.c- unit 87 along with the (MDATA ). Conparison is nmade between g of
an M address storing the sane nessage signal as the present massagei@nal.
In the*later case, the (RM3) specifies thesdourth 46 At the eighteenth
stage,SD18, let the (RM) be equal 3

1. A pager receiver capable of respondihg to call signals
including a present one of said call signals that is preceded
v . by preceding ones of said call signals, each of said call signals
being either of first and second call signais, each comprising
5 a call number signal indicative of a call number, each of said
second éall signals further comprising a message signal carrying
a message, said present_call signal including a present one of
said.cail number signals and further including, when said present
call signal is a present one of said second call signals, a present
10 one of said message signals, said pager recequr comprising processing
means for processing said pfesent call signal_to produce a drive
signal upon coincidence df the call nﬁmber_indicated by said phesent
call number signa; with at least one call nuﬁber preassigned to
said pager receiver, said-proceésing means producing an information
15 signal representative of the message carried by said present message -
N\ T ' signal when said present call signal is said present second call

signal and said drive signal is produced, wherein

the improvement comprises:
gSe&M%_ X ) K ]
| a processing circuit operablgL}n at least one of first
s 20 and second modes, said processing circuit beihg for processing
in said first mode the present call number signal of said first
call signal to produce a first processed signal and at least one
of the present call number signal of said present second call
signal and said present message signal to produce a second processed
.25 . signal, said processing circuit being for processing in sa;d.second

mode at least one of said present message signal and the message
_
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47889 - 50 CLAIMS 1. A pager receiver capable of responding to call i
S|gnals i ncl uding a present one of said call signals that is preceded by :

precedr n es of said call signals, each of said call signals being either
of first- second call signals, each copprising 5 a call nunber
signal indicative of a call nunber, each ¥f said second call signals

further conprising a nessage signal carrying a message, said present call

'-S|ghal |ncludlnchaprqsgggt<gggd f said call nunber signals and further
i ncl udi ng, mhen sal preseﬁt signal is a present one of said secand

call signals, %ﬁ SN br1lig preced?ﬁ'g ah Sﬁgﬂaf@%axgﬁbdﬁkgngltﬁiré %'rgcgﬁr

receiver conpr|S| proceSS|ng
signal;

audible signal producing means selectively responsive
30 - to said drive signal and to one of said first through said third

processed signals for producing an auaible signal; and

[

display means responsive to a first processed

signal, a combination of an information signel and a second - \;)
(:; ' processed signal, and a third processed signal for providing
35 ‘a visual display.

2. A pager receiver as claimed in Claim 1,
wherein said processing
circuit comprises:
memory means for storing a predetermined siénal representative
5. _ of a specific pattern to produce said predetermined signal in

response to the present call number signal of said first call

signal; and
i:i delivering means for delivering said predetermined signal v
to said display means as_said first processed signal to provide ’
10 said specific pattern as said visual display.
3. A pager receiver as claimed in Claim 1,
wherein 3
said processing circuit comprises: _
. .

storing means for storing a preselected number of the
5 ‘message signals of said preceding call signals;
comparing means coupled to said storing means for'comparihg
said present message signal with each of the mes;age signals of

s

said preceding call signals to produce a coincidence signal representative

LTI
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neaﬁ%’for:processing said present call signal to produce a drive signal
upon coi nci dence of the call nunber indicated by said present call nunber
signaf_mkth at | east one call nunber preassigned to said pager rec:sﬁfr,

said processing means producing an informag,bon 15 si gnal “']
representative of the message carried by sard present nessage si gral” when

said present call signal is said present second’call signal and

sai d ‘drive signal (¢:iRr 9uaethuedlerein the i nprovenent conpri ses:
53 (G aijm4 continued) signal and said conbination of said information

si gnaf_and sai d sereBinfidenes pTdssidpaésentennaaks \Wial Sith RAISHrdcRASIY e
as clﬁfﬁed in Claim4, wherein said processing circuit further conprises:

_ 10 message signal and to produce an incoincidence signal representative
of incoincidence of said present message sigﬁal with each said
preceding message signal; and

means responsive to the present call number signal of
said first call signal and to said coincidence and said inéoincidence

15 signals for supplying said first, said second, and said third

processed signals to said audible signal producing means, respectively,

of

to make said audible signal producing means produce the audible
signal. |
4. A pager receiver as claimed in Claim 1, said pager
receiver having, as said at least one call humber preassigned
to said pager regeiver, a first and a second preassigned call
number, said processing means producing a first-kind and a second-kind
5 of said drive signal in accordance with said first and said second
preassigped call numbers, respectively, .said audible signal producing
L means producing a first-kind and a second-kind of said audible |
signal in response to said first-kind and said second-kind of
said drive signal, respectively,
10 : wherein said processing circuit comﬁrises:
means'responsive'to the present call number signal of
either of said first and said second call signals for selectively
producing first and second pattern signals which can be displayed
to specify said fir;t and said second preassigned call numbers,

15 respectively; and

means for supplyiﬁg 6ne_of said first and said second

.

pattern signals to said display means as said first processed
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means for giving, to the nmessage signals of said preceding 5 cal |
sigrals, a.reception order froman ol dest one of the nessage signals of
said . prec g call signals to a newest one thereof to produce a sequence -
of recepti order signals which define said reception orders,
respectively; a plurality of first menorysareas equal in nunber to 10

a presel ected nunber for storing successively the nessage signals of said
preceding call signals fromsaid ol dest nessage. signal to said newest.
nessage signal itfFlek® 4 espeictpd: nenory areas; a plurality of second menory
areas equal .in nunber tq said first menory areas for storing said receptjon

order signals 15°ignal and; fpddoromiinatinn. pH-s5ie Wereafioncuiewel tandt beidred¥age

signals of said preceding call sigpals; and nmeans for delivering each of
FEEPT Er g i

sai d reception d°§ePY FrERHTEI R 0A] 4y ERPF TP Bessed signal to said display

means in response.to saigd reception order signals. 6. A pager receiver as
claimed in daimb5, Wneréei.'l nﬁs 1T procesEl & g%‘&'ﬁﬁitmf G134ef+ conpri ses:

means for changing said reception order so that said . .
_ _ wherein said

processing circuit further comprises:

means for giving, to the message signals of said preceding

—

5 - call signals, a reception order from an 61dest one of the message . L_)

sighals.of said'preceding call signals to a newest one thereof
to produce a sequence of reception order signals which define
said reception orders, respectively;
a plurality of'fi;st memory areas equal in number to
10 . a preselected number for storing successively the message signals
of said preceding call signals from said oldest message signal
to said newest messége signal in the respective memory areas;
a plurality of second memory areas equal in number. to
said first memory areas for storing said reception: order signals
15 - therein in one-to-one correspondence to the message signals of
said pfeceding call.signals; and
means for delivering each of said reception order signals
as said third processed signal to said display means in résponse
to said receﬁtionlofder signals.
6. A pager receiver as claimed in Claim 5,. wherein
said processing circuit further Eomprises:
means for changing-said reception order so that said

-

present message signél is substituted for said oldest one 6f the

=) message signals of said preceding call siéﬁals.
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7. - A pager receiver as claimed in Claim 6, wherein

54

- said processing circuit comprises:
comparing means for comparing said preéent message signal
with each of the message signals of said preceding call signals
to produce a coincidence signal representative of coinéidence

of said present message signal with .2 preceding message signal

and to produce an incoincidence éignal representative of incoincidence
of said present message signal with each said preceding message

signal;

said substituting means being responsive to said coincidence
~signal and comprising:
order modifying means responsive to said coincidence
.signal for modifying said reception order into a new reception
order such that substitution is not carried out with respect to
the message signal of said preceding message signals which is
rélated to said coincidence signal even when the last-mentionéd

message signal is the oldest message signal.

8. An embodiment of a pager receiver substan-
tially as described herein with reference to Figs. 1-5,
Fig. 6, Figs. 6 and 7, Figs. 6, 7 and 8 or Figs. 6, 7 and

12 of the accompanying drawings.

9. An embodiment of a pager receivef substantially
as described herein with reference to Figs. 6, 7 and 8 of
the accompanying drawings when operated substantially as
described herein with reference to Fig. 9, Fig. 10, or Fig.

11 of the accompanying drawings.

10. An embodiment of a pager receiver substan-
tially as described herein wi-th reference to Figs. 6, 7 and
12 of the accompanying drawings when operated substan-
tially as described herein with reference to Fig. 13 of the

accompanying drawings.
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