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2114343 -1- PAGER RECEI VER COWPRI SI NG A MESSAGE DETECTOR ENERG ZED ONLY AT
PERTI MeNT "TI ME SLOTS This invention relates to a pager or pagi ng receiver
for 'n a pagi ng system More. particularly, the pager recei vzl 3‘ :-)h
type Waf'ch is not only for informng the user of a 5 . cal | :14 4
capabl e of displaying a nessage or the like. Wile carried by the user ¢
novable wthin a service area of a paging systemand rendered active or
operative, a pager receiver nust always be ready for detecting a call which
may reach that pager receiver at any time froma transmtting station 10

of the systemon a radio calling signal. The power for use in receiving the
radio calling signal and_indicating the call su I|ed froma battery

carried by the receiver. PAGER, REfeL ?%@gq%l | | on in the

receiver, it is customary t ! t chene as call ed
( 15 in the art. Accordtl gﬁ%?ﬁ%é\&hﬁi@%gﬁég?iers of the

pagi ng system either rendered active or kept inactive, are divided into a
predeterm ned nunber of groups. Each franme of the radio calling signal is
divided into a plurality of subframes which are allotted to the respective
groups as will later be described 20" = with reference to a few figures of
t he acconpanyi ng draw ng. Tbﬁscmmtu.bmrmllapageb & pagey air pagingsSsecedveriCh a
pagi ng system conprises a receiver circuit for receiving the radio calling
signal and for deiogcesmdnea paginggystarns pliexes paghiculanly, hthe pagsry gecalvaer

consideration and an_on-off control circuilf for automatically 2
is of the type which is not only for informing the user of a

™

N 5 call but also is capable of displaying a message or the like,
. ‘While carried by the user movable within a service
area of a paging system and réndered active or operative, a pager
receiver mu#t always be ready for detécting a cal} which may
reach that pager receiver at any time from a transmitting station
10 of the system on a rad1§ calling signal., The power for use in
receiving the radio calling signal-and indicating the call, 1is
supplied from a battery carried by ihe receiver.
| In order to reduce the power consﬁnption in ihe receiver,
it is customary to resort to the batterj sav;ng scheme as called {
15 in the art, According to the schenme, yager receivers of the
vaging system, either rendered active or kept inactive, are divided
into a predetérmined number of groups. Each frame of the radio
calling siznal is divided into a plurality of subframes which
are allotted to the respective groups as will later he described
20 with referencg to a few figures of the acéompanyiné drawing,
A4 conventional pager receiver for use in such a paging system
comprises a receiver circuit for receiving the radio calling
signal and for detecting a calling code pfeassigned to the recelver

under consideration and an on-off control circuit for automatically



energi zing the receiver circuit only during the subframe allotted to the _
,group which includes the receiver in question.- On the other hand, it is g~
_r_ecent',-t’ren’d to make the radio calling signal include a nessage code 'vvhi
acconpanies 5 =~ the calling code for a pager receiver and is
-representative of-a nessage .to be conveyed to that.pager receiver. An

exanpl e of such a pager receiver is disclosed by AlIfred B. Levine in United
States Patent No. 4, 336,524. The subfrane $econes accor di ngly long. As

wi || becone clear as the description proceeds, it has 10 now been found
possi bl e t o unexpesdergizingatiee treceivartacirgult only Muripgidee subfeanecnlldidrdar y
of the Invention: It is therefore a general object of the present invention
to provi de-a pagerte dbeigrenpwhich includgsabhe reteiverciwigugstdonessage 15

and in which the power consunption is reduced to a m ni num IS a

|t '
specific object of this inPRrieodthes paadyi He 18 §Rgspat Szend, ip make; the  ype
descri bed, in which the r consupptian is further,re ed when § he
traffic i s not bus¥ Pﬁ‘@?rgg%ﬁgé‘b%rgﬁ‘il“@f t ﬁ@l‘ﬁfeﬁﬂeor‘iqu} S s
receiver co i se fl NEea |4 40 kLSt ans
s for receirrﬁ ng Ztt}eaéé%&ggw‘l?%gﬁs{ gna éagorrprliﬁg‘gg 108a| ii c§ﬁh%%{r'€ °§g'd3 a

nmessage code part.a hagsdgRl to HaUGonvavéd RAStmtD f6dedverUMRRT el | tine
slots. The nmessage code part has a plurality of nmessage tinme slots which

correspond 25 . dfoshdie aCcpddert reteiseriis, diseipssi by allfred Bicledhnk in ne
slots and the nessage tine slots are tinme sequentially arranged. The second
means i s coupl ed tunitéd States PatenmisNéom,d36.524i nThe uwifrigegbecutes accordingly
pregi§i gned to the pager receiver and

long, As will become clear as the description proceeds, it has
10 ~now been found possible to unexpectedly save the battery in such

a pager recelver,

Summary of the Invention:

It is the:efofe a general object of the present invention
to provide a pager receiver which is capable of receiving a message
15 and in which the pbwer consurption is reduced to a minimum, -
It is a specific object of this invention to provid;
a pager receiver of the type described, in which the power consumption
is further reduced when the traffic is not busy.
In one embodiment of the invention, a pager
20 - receiver comprises first through fourth means as follows,
The first means is for receiving a radio calling signal
comprising a call code part and a message code part. The call
code part has a preselected number of_ call time slots. The message
code part has a plurality of message time slots uhich correspond ‘
25 to the call time slots, respectively, The call time slots and
the message time slots are time sequentially a::anged.
The secoﬁd means is coupled to the firsi means for

detecting a calling code preassigned to the pager receiver and



for deciding that one call tine slot of the call tinme slots in which the

calling code is detected. The third nmeans is coupled to the first neans

t Hig@yh the second means for -detecting either of a nessage code and a .5 ,
A/ nessage pattern in one nessage tinme slot of the nessage.tine slots -

that corresponds to the afore-nmentioned one call tinme slot. The fourth "/~

nmeans i s responsive to the above-described one call tine stot for

energi zing the first and the third neans 10 substantially at a | eading

edge of the above-nentioned one nessage tine slot. Brief Description of the

Dr awi ng fofidpcidisd@nst iofe Ma1Gktimel BTGY BTty b4N12 tid 33584 t:.hng station, a

pager receiver according to a preferred enbodi nent 15 of the instant

i nvent i whidh ghe adltmplcode ds detestads of a radio calliing signal whichis to

be received by the pager receiver illustrated in Fig. 1, Fig. 3 is a

schematic tinme c'%ﬁrg hizdr nepne Ls couplad bo the2first llaqnartnnough of a pager

receiver, which js of the structure depicted in Fig. 1 and is operable
accor di Ag® tsﬁcﬁndrrﬂf’ﬁnﬁ)rf&' eq'ertéﬁt%péﬁ"‘gf“f by ?ﬁ%rﬂq‘i&rﬁnﬂaﬂd Fig. 4, drawn

f d bi
o2 v S il o ) il e, L4 S5 b 0
3. Descgigy b?&&%@%o%%ﬁ@@o%%@%ﬁ% 1'3%&’%' N&h140 of ﬁ,} 9. 1, a paging

systemconprises a transmtting station 11 having a cer ®service area.
The sys;x&afLwther

The fpurth means is responsive to the above-described
one call time slot for energizing the first and the third means
10 supstantially at a leading edge of the above-ﬁentibned one message
time slot, |
Brief Description of the. Drawing:
Fig. 1 shows in blocks, together with a transmitting
station, a pager receiver according to a preferred embodiment
15 of the instant invention;
| Fig, 2 exemplifies a format 6f'a radio cailing signal
which is to be received by the pager receiver illustrated in
Fig. i:
Fig. 3 is a schematic time chart for usé in describing
20 operatioh of a pager receiver which is of the structure dépiéted
in Fig. 1 and is operable according to a more preferred aspect
of this invention; and |
- Fig. 4, drawn on two sheets as Figs. 4 (a) and (b),
is a flow chart for use ih'describing operation of the pager
25 receiver mentioned in conjunﬁtion with Fig. 3. S : s

Description of the Preferred Embodiments:

Referring to Fig, 1, a paging system comprises a transmitting

station 11 having a certain service area, The syéten'further



conprises a plurality of pager receivers. A considerable nunber of the
pager receivers are rendered active or operative within the service area _
during fhe business hours, .Usually, only a few of the pager receivers awﬂ?;-
kept active in the mdnight hours. 5 At any rate, the pager receiver:
of.A\Lhe system are -divided into a predeterni ned nunbher of groups as
described heretobefore. By way of exanple, lLet the groups be first through
tenth groups. One of ‘t he pager receivers of % he first group is depicted at
12 (Fig. 1) as a representative of the pager receivers of the system 10.
‘A plurality of subsompiises siipitrility of( pagershecuiyers.c & aoasiderdbl® nulifer
transmtting station 11. Wien a call to a desired one of the active pager
receivers of the spftthe pageyi regedvers age crepfiexddcagtiivecor [operative twltthims,
‘the call is transm’ttedé_gi/qthe transmtting station 11 over the service

‘area on a radi o 15%he seryiqe apeasduring the bisinesgchours, ligusldat, ey 8al | i ng
Si i FM (f dul at ' | ' i 9. .2, , h
Frame of “the rad ofBLE fp FREForadvaF A8 menk savd 4 the nhere.
‘subf flgt ' - ' tent h
oroupe Tespet | vely MR, G Pradt potedied 12 Lid Spstad 21 duy g BN
subframe sf, each §ufreBatErntRdl nbiify 8f RGPS AR ddddd1 6@ Ref¥tobfdhe, SUCh as

S, a call code part after the synchronizing code, and a message code part

after the call codBy paytof ekemply!)Clytothd ighguss) 86 Sf1teY cLhirbafe thath geowpsQf
bi nary 25 one and zero bits which are unique to the respective .

subfranmes. The pagéme o€cthiespager sensivers bT tHe firdt) gradp dsciepyetmdpatir 2 (Fig. 1
responsive to the synchroni zing code of the subfrane which is allotted to
t hat™gr oup. as a representative of the pager receivers of the system,

10 ... A plurality of subscriber substations (not shoﬁn) are
connected to the tranamitting staﬁion 11, When a call.to a desired
one of the active pager receivers of tﬁe systea originates at
one of the subscriber substations, the call is transmitted by

* the transmitting station 11 over the service area on a radio
15 calling signal, It will be assumed that the calling signal is
an FM (frequency modulated) signal,
Turning to Fig, 2, each frame of the radio calling
signal 1s divided into first through tenth subframes sfl to sfl0
-which are allotted to the first through the tenth groups, resjectively.
20 As illustrated in detail for the first subframe sfl, each subframe
comprises a synchron;zing code or word, such as S, a call code
part after the synchfonizing code, and a message code part after
the call code part, |
| Thq synch%onizing codes have those patterns of bimary

25  one and zero bits which are unique to the respective subfraaes,

N

The pager receivers, such as 12 (Fig, 1), of each group are responsive
to the synchronizing code of the subframe which is allotted to

that group,



L

The call ‘code part has a presel ected nunber of tine sequentially arranged

call time slots or intervals. 1In the exanple.being illustrated, the call
.cogmpart of the first subframe sfl imediately follows the synchronizing .
coS and consists of 5 first through eighth call tiyne slots Al to AS.

The~fressage code part imediately follows the call code part and consi stsw=
of first through eighth nessage tine slots or durations Di- to D8 which are
in one-to-one correspondence to fhe first through the eighth call tine
slots Al to A8. 10 In the manner known in the art, the

transmtting st%g%ﬁlc&giﬁgeslmemg&mg@{“ gg.g‘egdgﬁ' | rd in one of the

call time slots of one of t ubfraires sfl through O1n response to a
cal | whiéduentiQlpaiangéd 2a3l xias i d10ts Sothsatirvalsf Oln &hdesianglle ONe of the
active pager receivers of the systemthat is novable 15 Wi thin the
ser vi.cebeingallluSticdted3| thengallodede part mfcdbs ifinstl subframe sfAspecti ve pager
receivers, active or inactive, of each group. In order so to preassign,
each caimmediatalycfeldous sthe synchrepizingiqede £&H’§e¢°ﬂ§$3ﬂtﬁ pfiry one and zero
bi)%s. The call may or y not b ni ed by _a nmessage 20 to be

cofveyefinsy thre ﬁgﬁﬁg‘aﬁéﬁ%r“if'gc%%%gmaw B-heTher Be3M78R ¢Adea nessage, the
t 1Lt t.at ] d ' d i f the

e o) oy Bpseaiatelly, Fonitid el o RRE 262 aal sokRteea B B8R (o the ool
o | ! % 2 ae e | ; .

ol nced. el Hlsith bEEahi Wil oP0F of HurkBEOA L LBCORUMER LPC0LVET L0 one
and zergrebi Sonbbtsdbn8" SordesfdtidBiod Rof EHY ESAR! thitugHPihea@fanth! is to be

noted here that the nmessage, as herein called, should be understood in ﬂh}
br oadesdalietts 8iotshalvew d8and may be indicative of control
10 | In the manner known in the art, the.transnitting station
11 (Fig. 1) sends a calling code or word in one of the call time
slots of one of the subframes sfl through sfld in response'to
a call which originates at a subscriber Substatiog for a desired
one of the active pager receivers of the systén that is movable
15 within the service area, Such calling codes are preassigned
to the respective pager receivers, active or inactive, of each
group, In order so to preassign, each calling code consists
of a prescribed number of binary one and zero bits, ' | ;;/
| The call may or may not be accompanied by a message
20 to be conveyed to the desired pager receiver, In the presence
of a message, the transmitting station 11 sends a message code
or word in one of the message time slots of the subfrané under
censideration that.gorresponds to the call time slot at which
. the calling code for the desired pager receliver is fiéced. The
25 message code consists of a certain number of binary one and zero _ _ :
bits which are arranged tc represent the message, It is to be
noted here that the message; as herein called, should be understood

in the broadest sense of the word and may be indicative of control



» _ -
6 of the desired pager receiver. It is nore preferred, when the calling
code or codes actually sent in.a subfranme is less in nunber than the call_
time stots of that subframe, that the calli ng code be placed accordi ng
fo the so-called first-in first-out scheme in each call tinme slot and t“?
a,blank call pattern be placed in each call tine slot at which no calling
céﬂe Is present. Thus, the code call part i€ divided into two call tine

sl ot groups of calling codes and bl ank call patterns. The group of blank

call patterns follg f the calling codes: For instance,
the calling code fo}l\stthﬁedersé% \nggﬁfeggpl fi*the fourth call tine slot A4 if

sent by the transmtting stIatifonmid.; prafereeporvben ttheacaldlihg wiode lprocodgsnat es

after the beginni ngcQIalQ}F%eBEalmeaas%b@r;&uﬁgkﬁesgninehgm{% o4 Lhe Q@%ﬁ%@g

eight call 15 time -slots in each subframe ke one of the calls
for the pager recePiRiSsobfthehsupfrage. gihafpthe ?Hb“l!?sa?ﬂé‘ecﬁ? Iplpesd eeerrsihog| d

consi st of bisnary Oﬂ&hansb-ZEIIbdbt‘hé‘stalxi ngeeloub f:nR@é Liar PackhkslL itsmd1QhotiSed
as the calling cod e th % receivers o uestion.

Most preferably, 5rahie f)%l]tlt RPHFe5B De pi%’??guf"g e@Sﬁs‘ia& eh$ 104y 8¢ one
and zero bits whi chhmhenarcIaAhgedcw Hargerems pUB®I btke. coddl kelawkyy ia bl ank .

message pattern ' SdPJi%QSdﬂ.n@B ﬂ:on.gﬁslagﬁné IgTBe %9ﬁp@5rmliﬁj§go£@§§%e code

is present. Referring back ig. 1, the pager receiver conpri ses an
antenna 15 for recE’r%kn@aJtlhéa’it&aF% cihe igRguR iogndank geilopafitaary foblows F\

receiving cinouit #fe igdodpliof StHej e£l1ing dodaess ecei ved calling signal to
frequency conversion, anplification, and denodul ation. The receiving

‘circuit 16 conprises a di gofiyKstaicel, {Heotaklimgngodshed the asbiceteex 02
deredul at ed calling signal, A waveform shaper 17 is for shaping the
wavef orm of the denddutret é‘duxral taXlg témgsabt 3G if seot o dbe ¢ransmigtbagict i on

of a digital signal which is produced
station 11 in response to a call which originates afier the beginning

of_qne frame as a fourth, an eighty~-fourth {(assuming eight call
- 15 fime slots in each subframe), or a like one of the calls for
- the pager regeivers of the first group., The blank call pattern
should consist of binary one and zero bits arranged in a pattetn
vhich is not_usgd as the calling codes for the pager receivers
.of the group in question, . Most preférably. the blank call pattern
20 sﬁéuld consist of binary one and zero bits which are arranged
N as random as possible, Similarly, a blank message pattern is
placg& at a message time slot ai which no message code is preseat.
keferring back to Fiz., 1, the pager receiver 12 comprises
an ;ﬁtenna 15 for receiving the radio calling signal, An ordinary
é5 [ 31 reéeiving cirsuit 16 is for ;ubjecting the received calling
signal-te'frequen:y conversion, amplificétion. ard demodulation,
~The receiving-cirguit 16 comprises a discriminator (not shown)
which'p:oduces the ademodulated caliing signal, A waveform shaper
l?_ig.for shaping the waveform of the demodulated“calling sigral

30 to prodﬁce'a reproduction of a digital signal which is produced

e



7 in the transmitting station 11 to be transnmitted as the radio calling
stgnal . Responsive to an alert tone signal which wll presently be
desgf\bed, a driver circuit 18 makes -a | oudspeaker. 19 produce an- al ert .
todéggﬁhe-receiving circuit 16, the waveform shaper 17, and the driver ~
cirtuit 18 are known in the art. For instance, the receiving circuit 16 ‘&
may be of the type described in Ugited States Patent No. 47194, 153 issued

to Masaru Masaki et al and assignéd to Nippon Electric Co., Ltd., one of

t he present assignees. The waveform shaper 17 may be of - the structure _
conpri si 4y the trangmitking statien ddr tehe kkedt 8% the Faddepti on control |l er

21 is f ing a-cl ock. pul > and f i shi bi
eynchr onPAThiE ieeals ogespsLEt omartoERt | SleetiaR Bhta1 | o coupl ed (o
]Elhre Srﬁ{g{,%swggg?fpgfdels;ﬁgﬁfaf%@s%ec&&cmeééy&%s%u%' 1 ﬁg-?:e S of the

ne O provide a referen use in timng’

the firs SrOLoY.N Bl beddiWeng!cibiur 150 +h8 mivdeblyp first through
t he eigh%% nessagg;?iﬁe slots D to EBgéThe recepfion contr%fler 21 is
furgher elr017 ! bhd RBet diveR| direaUlc 18adde, kidin URt#NQL A ther cal ling code
preassigned to the receiver 12 in 20 the first subframe sfl, for

deci di ngisdtancendhefrechiving tircutt 16 sax bél of the utype desasibedoarti cul ar cal |
time slot at which the calling code is detected, for producing the alert
tone si ghmlUnited,iStatesaPatentcNoledei9hdd] issued 3o ¥assaudtasgkh first and a
second control signal which will _shortly be described, The reception 25

control | 8 3d1and,aRsiened tp Jippon Blentrie (o » MfGam)onen ofyhne present | o
0 L A el R ot €41 5
10 a-low—pas# filter and a comparator, -
A receptién cont:oller 21 is for génerating:a clock
puisa sequence and for eStablishiﬁg bit synghronism of the clock
pulses, The reception cont;olléf 21 is coupled to the waveform
shaper 17 so as to detect the'sjnchion;zing code S of the fizst
15 subframe sfl (Fig. 2) to frovide a refgrehcg.for use in timing
the first through the eighth call time slots Al to A8 and the
first through the eighth message time slots D1 to D8, The reception
controller 21 is furthermore for timing the call code part, for ' -
detecting the calling code preassigned to the receiver 12 in
20  the first subframe sfl, for deciding that one of the call time
slots Al through A8 as a particular call time slot at which thé
calling code is detected, for producing the alert tone signall
as will later be described, and for producing a first agd a second
control signal which will shortly be described, The reception
25 control;er 21 corprises a call ienory (not shoin) in which a
call indication indicative of detection of the calling code and
the particuiar call time slot are stored, It is possible to implement

most of the reception controller 21 by a large-scale integrated



nmost of the reception controller 21 by a large-scale integrated 8 .
sem conductor circuit (LSI).. When a swwtch 22 is closed to render the _
recei vér 12 active, the reception controller 21 i.s supplied with the pomé?G???
froma battery 23 carried by the receiver 12. The power is supplied 5

alsg to the driver circuit 18. The driver circuit 18, however, does not
consune the power unless the alert.tone signal is delivered thereto from

the reception controller 21. A display unit826 is for visually displaying a
message conveyed to the receiver 12 as a nessage code at one of the nessage

10 time slots Sdmicbhdutdbr Xirkld (€8r).eSponds to the particular call
time slot ~Wien the nessage is represented only by nunerals, the nessage

unit 26 may be a twel ve- di ¢hén scsettche2dnt closskdi tb ceyderathelirepéiver Mhen

t he nessage is al phanuneric, the display unit 26 nmay conprise a
five-by-seven-dot achivex theqreaeptians cantrpdler 23 bgisuppliadpvidyr tharpbwer.
read-only nmenory (P-ROM. 27 is for nmenorizing the call code preassigned to

the receiver 12. |fF9¥ad PAILREREOFAFFIAR Y theiTettiverclds e PoveR,Js uippliad

d d displ t l.ati f th
according to oo alterBe Bhe tiyER SuRukEl 18. . R SRR ieRlY 18 mpver o0
event, a table f OrdM&en_&f Adisie' O Erﬁw@fqmié&e‘éh& 81436 oh6 3 yia”&ﬂl@%r&i?' |
Furthernore, the read-only nemory 27 1's for nemorizing various rodes o

operation of the rgRe¥s trés theOfedpi Bontt16#2 22, ver 12 nay be given a
function of automatically resetting the alert 25 tone and the displ ayed

message. |t is al so possi bhedisplarnaet 3é1es rforevisnnlly displayindtla messagepond
to the nmessage code part
~ ' conveyed to the receiver 12 as a message code at one of the message
10 time slots’ Dl through D8 that confesponda to the particular call
_ time,slqt; When the message is represented only by numerals,

the message unit 26 may be a twelve-digit seven-segment liquid

crystal display. When the message is alphanumeric, the display

unit 26 may comprise a five-by-seven-dot matrix liquid crystal
15 ~ display, | _ _'

A programnabie read-only memory (P-ROM) 27 is for memorizing
the call code preassigned to ‘the receiver 12, It may be mentioned
here that the receiver 12 may receive a nessa'.ge- code and display
a translaiion of the message code as the message according to

20 the key code séheme as called in the art. In this event, a table
for.ihe translation is memorized in the read-only memory ;?.
Fuithermoze. the read-only memory 27 is for memorizing various
modes of operation of the receiver 12, For example, the receiver

12 may be given a function of.;utoiatically resetting the alert

25 tone and 'the displayed message, It is also possible to render -
the receiver 12 so as not to respénd to the message code part
of the first subframe sfl of the inceived calling signal, Uander

the circumstances, the modes of operation are memorised in the



of\the first subfranme sfl of the received calling signal. Under the-

@ unmst ances, the nodes of operation are nepprised in the . 9 the

A/agd-only nmenory 27. A display controller 28 is a one-chip central .
pr-Ocessing unit coupled to the reception controller 21, the display unit -~

26, and the read-only menory 27. A programfor putting the receiver 5 N

12 into operation, is menorized in the display controller 28. Subroutines

of the program may be nmenorized n the read-only nmenory 27. As will later
be described nore in detail, the display controller 28 reads the calling
code frgHe bodn-bady weRbyy PRIOry 27 to supply the read-out calling code to
the reception controller 10 21. After timng of the call code part, the

reception contraldisplay contillehc281es agae-andp ¢emtial Arocesstfgage tinme sl ot
- corresponding to the particular call time slot, the display controller 28

i s enerwiltecqupled ciohthe weception santroldexry2l. theidispayanait he wavef orm
shaper 17, to detect a nessage code and subject the sane to error 15

corr ectdfonand the eadpealy BORATYoR]-cr A RFOSEAR £PX RULS1RE $he ZPCREVAS v (not
wn) for storing,the nessa ,ch..is.renresented.b e error corrected
T sa)gelzceiﬁg" 8?[”%%%713"0%%%&}%89% ys‘f?ﬁ’é’t?d’r]?f*séé@;tion of the error
t displ I 38 i th t
CO T SOl URARA o0l nEf B nbA LR U R olRY o 1, Tessa0e (0]
The pPoVRhoiy z?‘,ipl%' RE12 Qaidie bbCdeRb il bk’ Yhlaek@ifNdnk A sppYeT Or m shaper

17 through 'a first swtching transistor 31, which is controll'ed by the
first coatieliesi Z81abads/BRe RAMEing Sode![TRbk el PeddRenXy aphety UNit 26, the

read-only nmenory 27 and 25 the display controller 28 through a secauﬂ
swi t chi2¥gts rsaupplys tthe read-out calling code to the reception controller
10 21, Aftér timing of the call code part, the rgception-cohtroller
21 times the message code pait. At a message'time slot corresvonding
to the.particular call time slot, the display controller 28 is -
energized, together with the receiving circuit 16 and the waveform
shaper 17, to detect a hesaage code and subject the same to error
15  correction, The display controller 28 comprises a display memory
(not shown) for storing the.nesSage-which is represented by the
error corrected message code or, as-the case may be, given by
‘the translation of the error corrected message code, The display
controller 28 delivers the message to the display unit 26 for -
20 a visual display as will later be described.
The power.is supplied to the receiving circuit 16 and:
the waveform shaper 17 through a first switching iransistor 31,
which is controlled by the first control signal; The.pouer is
supplied to the display unit 26, the read-only memory 27, and-
25 the display controller 28 through a second swiiching transistor
.'32 controlled by the second control signal.
Referring furthérnore to Fig. 3, the calling codes

preassizned to eight pager receivers of the first group are present



3% contr.oll ed by the second control signal: Referring furthernore to Fi g.

.3, the callling codes preassi.gned to eight pager receivers of the first ¥R
group are present 10-in the first through the-.eighth call tine slots :
to. AS of the first subfranme sfl when the traffic is busiest. It nay be that
noQe of the calling codes is for the illustrated pager receiver 12 as
indicated in Fig. 3 (A) by crosses. Alternatively, the 5 cal ling code

preassigned in the first subfrane sfl1 to tB@ receiver 12 nmay be present in
one of the call tine slots Al through AS together with a nmessage code in
the message code Bar{ne fﬂht“@ﬂrd%&heﬁﬁn@i?r th @11t bene" aLbdam CRARB A Lhdie
receiver 12 be present in the fourth call tine slot A4 as represented in
Fig. 3 (B) 10 fhyst stbfake s¥l. whebheheBTasfie dodmstesier ITomaydsy shaton i S
pl aced in the fourth nessage tine slot- D4 as shown by another circle 36.
When the recepti onom®ifr the ealnhsf%ﬁdles i fortthet 11lustratiedi pagesorhksefiver t he
receiver 12 as exenplified in Fig éA the reception controller 21 nakes
the first control 13j8mandicated tiﬁeF#E-r AnpY SFORBLSLS Alterpatiyei ¥y GF’Sl of f

or nonconductive at_the end of the c de_part Wi II resentl -
descri bed noPe: i nS¥ELI8) S04 Rsp?ﬂaFﬁwatJe‘H%‘?’ {"’5"% t\"e?é‘pt’ e

controller 21 mak§§ l&he f Lenq;mﬂé o?:l ,§£~ qgglcgﬁ ][!lf&'f a&_ﬁw ﬁé“ ng

transi stor 31 on Of n syhchroni sim o e cl ot pul se
sequence i s establj %&ﬁra q,kg%ecg{e b Retre\VVhd L hggy ' ggept i on
controller 21 det ec?J{ e synchroni zi ng code S of e f| rst subf ry;rr%esfl

the reception conbf Gdxafiple,l18BtA6 dal2ifg colle cmrttual ré¢inal 10cbP presedt r st
switching transistor 31 in the on state. At the fourth call tine slot A4,
t he ™ecepti on in the fourth call time slot A4 as represented in Fig. 3 (B)
10 by a circle 35. The message code under consideration is placed
in the fourth nessage time slot D4 as showp by another circle
36, When the receétion controller 21 fails to detect the calling
code for the receiver 12 as exemplified_in Fig. 3 (A), the :éception
controller 21 makes the first control signal turn the first switching
15 transistor 31 off or nonconductive at the end of the call code
part as will presently be described more in detail.
As illustrated in Fig. 3 (C), the reception controller
21 makes the first.contrcl signal renuer the first switching
transistor 31 on or conductive when synchronism of the'élock
. 20 pulse sequence is established after closure of the switch 22,
When the reception controller 21 detects the synchronizing code
S of the first subframe sfl, the rgcéption'contrdller 21 makes
the first control signal keep the first switching transistor
31 in the on state. At the fourth call time slot A4, the reception
25 coniroller 21 deiects the calling code which is preassigned to
the receiver 12 and is depicted by a hatched area 37, The reception
contfoller 21 continues timing of the call code part and makes

the first control signal tura the first awitching transistor



' - i
25 controller 21 detects the ealling code which is preassigned to the
recei ver 12 and is depicted by a hatched area 37. The reception econtroller
“montinues timng of the call code part and makes the first control .
'&4 turn the first switching transistor 31 off at the end of the call
code part The reception controller 21 further tinmes the nessage code pa
and nmekes the first control signal turn the first switchihg transistor 31
agai n conductive substantially detti ng the fourth nmessage tine slot D4. 5
As shown in Figs. 3 (D) -and (3). the reception controller 21 nmakes the '
second @bndfifoht stihgnedd kfecthet bells eodw asty t The Ngcéptioni sdatroliari N t he of f
state at first. The reception controller 21 nmakes the second control signal
turn thalshusher dines the (ressase; code) pazh andnwakes| the Sibk goatnell y at a

| eadi ng edge of the 10 fourth rressa%ﬁtl me slot D4. If the display
cont r ol PE§Aadgtyrn the §1£3Yré§§&‘§14‘60*&?"?¥§ t Pa8pin poaathe® hat ched area 38

at the fourth ge i the recept controller 21 responds .
to the FRYEEP {?ﬁjﬁn 1ﬁ§reT'§‘ # aa%ﬁ’ti'ﬁ)l #3&3 keep the second
swkt'chi ng transi,st 2 controller
ngdet ects a bl Q%kggrregs%g"ggt Pernrf ?(c%) u{) %qiﬁ&g)r{fgflgm}lﬁﬁtched area -
39 at tPP da@ks HheNBeoRd CodnktPEL %k.B&alDﬂee;I hﬁer&esm 'sQ?tt roI ller 21 responds
urn _

to the detection and nmakes the second control signa t he second

SWi t chi fansister SLoin 3Re RFF SaslaNELLdl,y THe Feds: J:aubn @neeldepf the fourth
message tinme 20 slot D4. It is now understood that the pager receiver
12 conp2l sekem thecssicoad quatroll Sigral, tuxrwd the second settching the radio calling
signal, a reception controller 21 coupled to the receiver part for (0

det ect | FRERGLSEAT D2 Pondrtive csubstantdalin athe leading edesl »fthe
10 fourth message time slot D4, If the display controller 28 detects

a message code 1llustrated by another hatched area 38 at the
_fourth message time slot D4, the reception controller 21 responds
to the detection and nakag the second control signal keep the.
sécond switching transistor 32 in the on state, If the display

15 controller 28 detects a blank message pattern depicted by still
another hatched area 39 at the fourth message time slot D4, the
.reception cdnﬁroller 21 responds to the detection and makes ﬁhe
second control signal turn the second switching transistor 32 ) ;*/
off-substantially.at a trailiﬁg edge of the fourth message time |

20 slot D4, |

It is now understood that the pager receiver 12 comprises

a receiver part 15, 16, and 17 for receiving the radio calling.
signal, a reception controller 21 coupled toc the receiver part_
for detecting a calling code preassigned to the rpceiver 12 and

25  for deciding that one call time slot of the call time slots in
which the calling code is detected, a display part 26, 27, and
28 coupled to thé receiver part through the reception controller

21 for detecting either of a message code and a blank message



».
25 f.or deciding that one call time slot of the call time slots in which
the cal-ting code is detected, a display part 26, 2?7, and 28 coupled to the,
recei ver part t hr ough t he, reception-controller 21 for detecting either oﬁwﬁ'P
nessage code and a bl ank nessage 12 pattern in one nessage tinme slot of
t hg_message tine slots that corresponds to the afore-nentioned one cal
tine slot, and sw t-ching transistors 31 anyz32 responsive to the
above-descri bed one call tine slot for energizing the receiver part and the

di spl 5 Ly d dge of th -ment i oned
one messhoe (1 me STOSEAIA R pYpieeoulat 8K e %n‘;?wtag?e 31568 (% e

Cal | pattern be plaaeuerdRal Ry chy RIGE ekl cast (52 ALY B o102 abd ) Eiie

code is present. |{rahBisto2¥eIl and 32 Péstdks O ko NNe! £dve lE8bcRredE BB icalH | N
the reception controller 21.  Wen the traffic is not 'busy, an appreciable

nunber  of the bl anidmeaslotpfiés ensrgiziyg lthe Rre2atvdr ipart RAd CiWel dispday Bakt of a
subframe. 'Depending on the circunstances, the blank call pattern is placed

even in 15 5 thesubstantislly atiardeading gdgen of | thei shavecnentibinegl offe (Wepsdgs a
triangle. As soon as the reception controller 21 detects the blank cal
pattern in any oneﬁa? 84ot.call tine slots Al t hrough A8, the reception

controller 21 nakes the flﬁit coq&rgéﬁ§ogpalF;&;g@%ﬁ;ﬁi}rst smntq&*gg

transistor 31 off as exenp

t |1 21 b [t i st
o ehl e Fancl o RAILERY ad BARLOR 1o 13de HOMNEEL Y ne! Sl MIF shaf o
next follow ng finrgk mhir@dm ﬁatétefé Yegifaketh hﬂcfieﬂﬁ i Netladpigs -
li ne=6f1' while making S

10 no calling code is present, In this event, the blank call pattern may

be .menorized in the reception caitroller 21. When the traffic is
‘not busy, an appreciable number of the blank call patterns may
) ' be present in the call code part of a subframe, Depending on
the circumstances, the blank call pattern is placed even in
15 the first call time slot Al as indicated in Fig. 3 (F) by a triangle,
As soon as the reception controller 21 detects the
blank call pattern in any one of the call time slots Al through
A8, the reception controller 21 makas the first control sisnal
k—% ' turn the first suitching transistor 31 off as exemplified 1n _

20 Fig. 3 (F). The reception controller 21 subsequently makes the
first_cqntrol signal turn the first switching transistor 31 conductive
substantially at a leading edge of a next fbilowing first subframe
sfl as indicated in Fig, 3 (c).by a dashed line sfl' while making
the second control signal keep the second switching transistor

25 32 in the off state,

Referring additionally to Fig. 4, it will be presumed
that the pager receiver 12 is oferable in response to a radio
g;lling signal according to the more preferred aspect of this



t he second control signal keep the-second switching-transistor 25 <32 1in
theof f state. Referring additionally to Fig.. 4,-it will be presuned that
'tﬁgzbager receiver 12 is operable in response to a radio calling signal -
a rding to the nore preferred aspect of this 13 invention and that the
swtch 22 is closed at a first stage 41 to put the receiver:12 into e
operation. The reception controller 21 is energized to turn the first _
sw tching transistor 31 i nst ant #deous- ly on as indicated at a second stage.
42 whil e beginning to generate 5 - the clock pul se sequence. It is

pr ef er riadentian addc that apeiswitcy 22 b8 (cdpsddl afoxdArss isitagge ddder t he second
switching transistor 32 also on to make the display controller 28 transfer

t he caltoi Pt &helcrersivemm a2 rigte| ererationanThen geqnrkiqn captralde¥ern to a nenory

in the reception coniroller. 21 fromthe read-only nmeqor. 7.. 10 The
second Zé‘ % @HFF@“F?a?& iggf’brthgzﬁi”?gkﬂﬁf'%st ﬂ%#t%rt g¥ e%(?ﬁ?'?’?‘“aﬁ“ﬂ'nst ant
which will latgers, rj ks Ag.il] st ﬁgjﬁ-ﬁh' : 43,
synchr o ié%ltalgon_ o-fb’gf%gagl%(?gg% sgi%egl%e‘%'gggﬁ’s carri eﬁ‘; %jﬁ&aaggt abl i shment
of5 t he ¢Ry NARER il | shqabide COI R 1sPpdePuidd ShaAIné dreckptin@l . the 15

stage 44 returns to the second stage 42. If the synchronismis

est abl icohtsblieh 21l porptasilycoerides| e sedondUswitchiy tiamdissar t chi ng '
transistor 31 again on at a fifth stage 45. Except for an on-off control of
the fi38talsai o tiongaker dines idd splay3¢ontroblerp 28 semnisfenidbe riabdithgand operati on
of the second switching transistor 32, 20 the stages 41 through 45 are .
known cAde HETathe Teqpdvesdnand the frkapk|gadl pattesm tohasmemery t he

YO Q1 410, S8 Qe hiSl 21 ec Bl TR Lol ety 4. 51 20° 46 1 15

10 The second switching transistor 32 is kept in the off state until

an instant which will later be described,
As 1llustrated at a third stage 43, synchronization

of the clock pulse sequence is carried out, Establishment of

the synchronism is checked at a fourth stage 4, £ not, the

15 stage 44 returns to the second stage 42, Ir ihe syﬁchron;sn'
is established, the reception controller 21 turns the first switching
transistor 31 again on at a fifth stage 45. kxcept for ;n on-off
control of the first switching ttﬁnsistor 31 to be preseatly
described and operation of the second switching trﬁnsistor 32,

20 the stages 41 through 45 are known in the art,

The reception controller 21 searches for the synchronizing
code S of the first subframe sfl at a sixth stage 46, ' If the
synchrcnizing code S is received, the reception.controller 21
is put in a state for checking the call time slots Al through

25 A8 one by one as will shorﬁly be described. Even though the -
synchronizing code S is not detected, the reception corntroller
21 remains in this state insofar as the synchrohism is naintainéd

as shown at a seventh sﬁage 47, After lapse of a certain duration,



—mmm

~state for checking the call time slots Al through. 25 A8 one by one asi ”

W Il shortl'y be described. @ Even though the synchronizing code Sis not *~

" detected, the reception controller 21 remains in this state insofar as the”
sx&ghronisn1is‘naintained as shown at a seventh stage 4?. After |apse of a
certain duration, . 14 the synchroni sm mayggo out of order. In this event,
the stage 47 returns-to the second stage 42. Wil e checking each call tine
slot, the receptign controller 21 may find ejther_the, calling,code for the
recei ver 12 at angﬁe- synchrogh s, Wa@e%ﬂé %r F9AF+ ) I B8, eyenty the 8 a
ninth stage 49. |4t gg' ' C gg hs ﬁgﬁe' ed, the reception controller

bﬁgﬁgry khnﬁﬁ gs ore? S b2,

21 nmakes the call her eof indicated at a tenth stage 50, a

call indication indicativeneie tchegmgem&hoeaﬁndxaa RA5E, €Hé Aecepiion! dMRral
-at which the calling code Is received. 10 If the received

calling code is ngi fagl rmiacdithert it bhImingCédde Por tRE Ireadiver Lhatbawi est
~hours of the traffic, the reception controller 21 checks at an el eventh
-stage 51 whefher etghtbtstage #hokctheablaniodallppattern at mcaththdetdge 491 h. | f
not, the search for the.calling code and the blank call pattern is 15
repeated. Either Ififbe ¢addangicode ois rereiypdnithe Facephionceoptyellnrodl ;
conpl etion of the processes_for the whole call cod art, the stage 49 or
51 proceeds forwa othe citl memoDy AReF '%I‘E°"\Rhi%iﬂ‘g’ﬁ‘§?‘6r?ti g "L‘&g?i ed out

o reaar s necesch iR dl NSRSk, Pl SASRAN TR e BRI IRRIEL L T
desgribed. I thephldpinAbh1PbPiulob el RERINY B Ju11}y 55l s received,
| 10 If the received calling code is not followed by the
blank call pattern as in the busiest hours of the traffic, the
reception controller 21 checks at an eleventh Stage 51 whether
or not the whole call code part is already dealt with., If not,
the search for the calling code and the blank call pattern is
15 'repeated.. Either upon reception of the blank.call pattern or
upon completion of the processes for the whéle call code part,
the stage 49 or 51 proceeds forward to a twelfth stage 52 at
which decisionlis carried out'gs regards necessity and unnecessity
\f) of checking the message code part for a.nessage code énd the
20 blank meésage pattern as will shortly be described.
If the blank call pattern is received at the ninth
stage 49 before reception of the calling code for the receiver
12 as exemplified in connection with Fig., 3 (F), it is unnecessary
to carry out the check of the message code part. The stage 52
25  therefore jumps back to the_fifth stage 45 at which tﬁe first
| switching transistor 31 is now put in the above~-mentioned on-off
controllable state., At first, the reception controller 21 switches

the transistor 31 off. Subsequently, the reception controller -
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stage 49 before reception of the calling code for the receiver 12 as -
exenplified in connection with Fig. 3 (F), it is unnecessary to carry out
tgiégheck of the message code part. The stage 52 25 t herefore junps v
b to the fifth stage 45 at which the first switching transistor 31 is ~
now put -in the above-mentioned on-off controllabl.e state. At first, the ‘wr~
reception controller 21 switches jishe transistor 31 off. Subsequently, the
reception controller 15 21 switches the transistor 31 conductive a

little hef he .begj nni of .th i rst fl i t follow :

frame adki ERLChPE 4o rimpgiatss 3f Boawddva Hebela hetere v Too cecond'
i t chi i ' ' f ile. 5

TF it AR Rhe Ykt kil Sl A R ket BBdnd Pl T O

processqd WdiRab&i tihengt.h§ @9 by M ClRed O1nkEr1 €COMYCEecbaaNOr the bl ank

call pattern received in the first through the eighth call tinme slots Al to

A8, it issiftdiiagUtRaststoR’ 32 118 Répt’ Ln Cile oI st k1l The wnmbk{th stage 52
returns to the 10 . fifth stage 45. If the calling code for the receiver
125i s recei ved aIf thelseifgmidattthpcelidrenth stegecilctisatr ghe oshode ry out the
check irrespective of whether or not the detected calling code is followed
by the lp¥hicodelnargais pracessed vithcreiithen henealding code oyt s 15 both -

the first and the second smﬁﬁcgiﬁg%{ransistors 31 and 32 in on-off
cont r ol tB®|RECEL AT 2 for,the,b Jarhernsgecedyed o Hhe Sirshing, the

par £+ cutBrol P4 efene shLthad MoPEORTEE AB0IR, B babl bbb SadieRICE 7 o

not eachoEasiosn! AP chblk. 28he tweSAN SEARNGE JotubllP 1Bk CUl ar call tingy
slot. A little before
10 fifth stage 45, ' '
If the calling code for the receiver 12 is received
at the eigbth.stage 48, it is necessary to carry out the check
irrespective of whether or not the detected calling code is followed
by the blank call pattern. .The reception controller 21 puts -
15  both the first and the second switching transistors 31 and 32 |
in on-off controllable states at a thirteenth Stage 53, . On the
other hand, the reception controlier 21 tinés'the message code |
part with reference to thé particular call time slot and checks
at a fourteenth stage 54 whether or not each meﬁsage.time slot
20 correspbnds 10 the particular call time slot, A little before
the leading-edge-of.the_correspdnding message time slot, the
reception controller 21 turné the first and the second switching
transistors 31 and 32 conductivg as described with reference
to Figs, 3 (D) and (E).
25 At fifteenth and sixteenth stages 55 and 56, the display
coﬁtroller 28 checks 1f either a message code or the blank message

pattern is present in the corresponding message time slot., If

a message code is réceived at the fifteenth stage 55, the message



t he | eadi ng edge of the correspondi ng nessage tine slot, the reception
.controller 21 turns the first and the second switching transistors 31 anyié
32 conductive as described with'reference to Figs. 3 (D) and (E). 25 i&;}
Al fifteenth and sixteenth stages 55 and 56, the display controller 28
chiecks if either a message code or the blank nessage pattern is present in
the correspondi ng message tine slot. If a q§§sage code is received at the
fifteenth stage 55, the nessage is stored in the display nenory at a

seventeenth stage 57.  If neither a nessage code nor the bl ank nessag& '
pattern i s recei vetp steredc an|thenddsPRpy AIRAFY atne 8expRteeqih 3128 (57 ¥ S| ot

stored in the call | d i ght eent h 8.5
After storage of tHRIUHES S HEAsEe SRS D a8 HIBHE RPSRTES RECEERDCH SERINT®t age
57, the displ t - i th
first Swi t ohi ?g; t ?iakneg?ggﬁnﬁaﬁ&%ﬁ?@iggépﬂli&gﬂﬁh ggisﬁe%g%%g\?\ft]'&%&]g ©

transistor 32 in t{if+Q0 ShatfaesyShe¥tidhral RkNdf MkitethRtddtage sBf the
‘bl ank nmessage 10 .~ pattern is received at the sixteenth stage 56, the

di spl'ay contrpl | er. 28 nakeaffdrestaragpiofothe massage tn ths dimplay meebiy t he
first and the second switching transistors 31 and 32 off at the ninteenth
stage 59. Al so af talr th¢ ceventeenti sthge G, | theedisplayicanttvoldiegh2® aakes st age
58, the display controller 28 makes the reception controller 15 21 turn

the both sw t chi ngther BerEpdien sontrolier 23 by ihe fRrstisHitching Wepslstoy A
a twentieth stage §0, .the receptjon,control)er, 21 checks if or_not .the
messageI code pa?t 3%3 ‘.’ﬁ# r"@éﬁﬁ%?ﬂ% e 13ep F&Hh‘i‘i?ﬁ tfﬁﬁs‘lﬁtf%tﬂ gﬁ’o‘l&n’@h t he
eighth call time sLotedd ag0noun dt%a ntebler’ bR JOBE: 1" 61d:A0ERIsh S

con 21 confirms _
10 pattern is received at the sixteenth stage 56, the display controller

\-.

28 makes the reception controller 21 render both the first and
the second switching transistors 31 and 32 off at the ninteenth
- stage 59. Also after clearance of the call memory at the eighteenth
,; B stage 58, the display controllér 28 makes the reception controller
15 - 21 turn the both switching transistors 31'and 32 off at the ninteenth
stage 59.
At a twentieth stage 60, the reception controlier 21
_:checks if or not the message code part is alre#dy timed with
&*j reference to the first through the eighth call time slots Al
| 20 to AB.. If glready.done. tne reception controller 21 confirms
at a twenty-first stage 61 whether or not the first sﬁbfraneF
has lapsed., It may be polnted out here that it is unnecessary
for such timing of the message code part and the subframe to
supply the reproduction of the digital signal to the reception
25 controller 21 fron:the wavefornm shaper 17.
| The display controller 26 checks ai a twenty-second
stag§.62 ¥hether or noﬁ the message is stored in the display

memnory. If present, the display controller 28 makes the reception



at a twen'ty-fi rst stage 61 whether or not the first-subframe has | apsed. _It’
"e poi nted out here that it is unnecessary for such tinmng of the

j\"-ge code part and the subframe to supply the reproduction of. the '
diAal signal to the reception 25 controller 21 from-the.waveform -

shaper 17. The display confroller 28 checks at a.twenty-second stage 62 ‘wi~
whet her or not tne nessage is stogid in the display menory: If present, the
di splay controller 28 nmakes the reteption 17 controller 21 deliver the
alert tone signal to the driver circuit 18 at a twenty-third stage 63.to
make t hecéntgdilaraRirdeldver dle ctenthtongaslgnadte the driiven gdrculitne, the

display controller 28 nmakes the display unit 27 visually display the
message. 19 @t wdwentynthicd stage 63,10 pake the,londspepker;l9 Tredusey | s checked
at a twepty-fourth stage, 64 for the |1 ..indication, If _present, the alert
fone i o Proanthaene” . A e puly £LAS Hhn caBla Boaiiiuien 2BLAREE oot he
aut onat i %éﬁa' NG sl UG T : ﬁ’ ?d'] | ;LE !:EQI I : tically :
clears tﬁ.'eer gg ekt&g’ft %Jigﬂalélw e ?Reé%aﬁ) nbrs&aﬁ%?#eﬁg?spl ay nenory
(sgsage Erbmo2y id)8apty, tRERRLY dehibAPLaOfnechBd at! @RSieptf-Tohrire al ert tone
and the visual display or the call tone. Concurrently, the display .

cont r ol | s4ageé864TElse StHehaXle aadiicad oM ,ONLL QPrksent?) 1tHdisTtt REndi rst and the
second switching transistors 31 and 32 off. The stage 63 or 65 junps 15
back to isherédicetl att agtwemdy-fifthhstagetém first switching transistor 31 is
again put in the on-off controllable state. Attention wll now be directed
to an average cukfdie eenedusRd2i has thagutonatdei resetbing Runabipe, described _

with reference.to Figs...1 . 2. The .current used i.n the reception
control splay con%rol_leragéj automatically clears the content of P o/

10 either the call memory and the display memory (stage 63) or the
call memory (stage 65) and stops either the alert tone and the
visual display or the call tone, Concurrently, the display controller
28 makes the reception controller 21 turn the'fiist_and the second
switching transistors 31 and 32 off, The stage 63 ;r 55 jumps

15 pack to the fifth stage 45, at which the first switching t:ansistor
31 is again put in the on-off controllable state,

Attention will now be directed to an éveiage current
consumed in a pager recelver of the type”dsserihed with reference
to Figs, 1 and 2, .The_current u;ed in the reception controller

20 21 is-about 0,01 mA, The total curreat used in the receiving
circuit 16 and the waveform shaper 17 is about 4 mA. Inasmuch
as the éall t0 a pager receiver is'only several times a day,
it is possible on caiculating the average current to neglect
the current used upon detection of the call in the reéeiving'

25 circuit 16, the waveform shaper 17, the driver circuit 18, the

display unit 26, the programmable read-only memory 27;-and the
display controller 28, It will be surmised that the pagér receivers

of the paging system are divided into ten groups as deacribed'



- 20 21 is about 0.01 mA. The total current used in the receiving circuit
16 and the waveform shaper 17 is about 4 mA. Inasnmuch as the call to a #
pager recei'ver is only several tines a day, it is possible on calculating
the average current, to neglect the current used upon detection of the call
|nvt he receiving 25 circuit 16, the waveform shaper 17, the driver
cirecuit 18, the display unit 26. the progr bl e read-only nenory 27, and
the display controller 28. It will be surmsed that the pager receivers of
t he paging systemare divided into ten groups as descri bed 18 before.
For a conventi ona‘l'e_fﬁager recei ver referenced herei nabove, the saving ratio

Is 10 to 1.  The average cyrrent is Eger fore: %gerr For .t he er_receiver

12, the saving ratio is -agﬂﬂt‘ 1k A e 403 i O S 1 rﬁ@%’f’gﬁg&i eﬁg%ﬂt T
10 Lt | t t p&.‘gg gr eV :Eom%ﬁ'

Lgcrjtrjl:ed to about t1l7°3.sa‘fj’fn%t%éeu%gggﬁrg%gi'vggklé 'S om?ﬁgg??/ge thus tar

described with reference to Fig&y mk % hr Qu@/D14ma txh9)/®duction to 1/3 is for
the | east favorable case in which the traffic is busiest to render the
average currgnt maxi num | n thes raog favor abl e 15 case in which the
call seldomoriginates at the subscriber ‘substations for the active pager
recei vers of the system For thavpaggrrzecebvers ldpbdhe gaving ratio Tiscabamdr age
current is therefore: [err] 20 ' This shows that tne power
‘consunption is refuded+o fiprey ghe averpge cpgrentiiasci ated that the power

consunpt i on (4 mA x 1+ 0,01 mA x 29)/30

U o . = 0.143 mA,
- 10 | It is understood that the power consumption is reduced
to about 1/3, If the péger receiver 12 is of the type thus far
_ descrived with reference to Figs. 1 through 4, the reduction
: . to 1/3 is for the least favorable case in which the traffic is
; " busiest to render the average current na;imun.- In the most favorable
| 15 case in which the call seldon originates at the subscriber substations
for the active pager receivers of the system, the saving ratio
is aboﬁt 120 to 1, The average current is therefore: |
(4 mAx1+ 0,0l max 119)/120
- = 0.0433 ma.
20 . This shows that the power consumption is reduced to
about 1/9. It will be appreciated that the power consumption |
is quite astonishinglj reduced, | |
_ While this invention has so far been described in connection
with a few preferred embodiments thereof, it will now readily
25 ‘be possible for one skilled in the art to carry this invention
.into effect in various other manners, iror example, it is possible
to use a different format rather than the format of the radic

calling signal illustrated with reference to Fig. 2. I1n this



s quite astonishingly reduced. Wiile this invention has so far been .
@cri bed in connection with a few preferred enbodi nents thereof, jt wll

B e readily 25 be possible for one skilled in.the art to carry this =

‘imvention into effect in various other manners. For exanpl-e, it is possi bl,e;'

to use a different format rather than the format of the radio calling ™
signal illustrated with -referean9to Fig. 2. Inthis 19-event, the flow
chart described with reference t0” Fig. 4 should accordingly be nodified.

Above all, codes or patterns different fromthe synchronizi ng codes, the

cal | i ng®t9%esthe flonmehargdeseribed with FafamRaceake K& teshouldhd the bl ank
nmessage pattern 5 may . | aced be en the synchroni zi code and the call
code gaﬁp‘i“%%‘t&%!e‘h‘* t’%gpéiﬁl' c@&&‘&éﬁ? %ﬂﬂ’t%%?ﬁ@éée.gg'é’"gart, and/ or
after t ' n r.d h a ' l.ots and the
nmessage ﬁmrrerrﬁili %&%g%gg éﬁ%ér%%%ﬂ%ugﬁdfgbﬁhﬁngesr I te?\t I ysti me

Seauent igiday fHel BIKIRIcATL Ba61bcR) WAl AL BLAAN moddiied Ptk 10 first .
subframe sfl. which is intermttently tinme sequenced in the radio calling

si gnal . ndyobeilaked tHaewétd( the SFACRIOALSL cORC AndIthePedlly cddd t her be di vi ded
into a certain nunber of subgroups. In this latter event, each subframe of
t he r adpagte ddtwaen shgrrallsérsie gatic and \thecmessage cadelparsl iand/af smal | er
subgroups which 15 are assigned to the respective subgroups. Such
snal | eraf3ABf{henBesSIEy AdsoPIE.caln ebhen yards,sthe cahk tWretHetsadio calling

signal ‘and tée message time slots may be eitherz:ocontinuously or intermittently
time sequentially arranged in each signal section, such as the 1—)
10 first subframe sfl, which is intermittently time séquenced in

the radio calling signal., Moreover, the pager receivers of eacn

group may further be divided intc a certain number of subgroups.

In this latter event, each subframe of the radio calling signal

should be divided into a plurality of smalier subgroups which

15 are assigned to the respective suhgréups. Such smaller subframes

may also pe called signal sections of the radio calling signal,

[ %



CLAIMS 1. . A pager receiver conprising: first means for receiving a radio .
calling.signal ‘conprising a call code part and a nessage code part, said £33
call code part having a presel ected nunber of cal IMssag
5_.. ~code part having a plurality of nessage tine aimg corresponding to

said call time slots, respectively, said call tine wrnuﬁm'ﬂMSsage
o said

tinme slots being tinme sequentially arrangego; seconds
first means for detecting a calling code preassigned to said payer* recei ver
and for deciding 10 that one call time slot of said call tine slots in
whi ch said calling code is detected; thir S coupled to said first
means through said second neans for detecéﬁ&ﬁiﬁther of a nessage code and
a bl ank nessage pattern in one nessage tine slot of said nessage tine 15

slots that corresponds to anigrégg‘f %?L%jb,{&rrg“}g%in nd fourth neans

responsi ve to said one call ti energizing said first and said

third means substantially st negmslifes Rdeevilg &abadi oA TERS 30gnahi 85mptifing
2. A pager receiver as claimed in Caiml, wherein said fourth neans
continuously ener giadl saiedpértr ahd andessaige dddier paxrt; asiduedlll cbdpardf said
nmessage code part when a nessage code is detected in said one nessage tine
slot, said fourthbaagsa Preselegted augbest of cadidtiner slotandsaddi sesshge d neans
substantially at a trailing edge of said one nessage tinme slot when said
bl ank nmessage pat FRAPIEE HEYIRE BPIURRLHY(OD Mespaan ine sloks spemesponding 3. A
pager receiver astg ls%.ﬁr%dali ntigea;ﬁ‘ié} x%rspezétively. sald call time slots and
\vj | said messﬁge time slots being time sequentially arranged;
second means coupled to said first means for'detecting
a calling code preassigned to said pager receiver and for deciding
10 that one call time slot of said call time slots in which said
calling code'is detected;
5 _ ~ third means coupled to said first means through said
second means for detecting either of a message code and a blank
- message pattern in one message time slot of said messag§ time
15  slots that corresponds to sald one call time slot; and
. fourth means responsive to said one call time slot
\-/ ' | for energizing said first and said third means substantiglly
| at a leading e&ge of said one message time slot. |
2, A pager receiver as claimed in Claim 1, wherein
said fourth means cﬁntinnously en?;gizes.said first and said
third means until lapse §f said message code part when a message
.code is detected in said one message time slot, s&id fourth means
5 -deenergizing said first and said third means substantialiy at
a trﬁiling edge of sai§ one message time slot when said blank

message pattern is detected in said one message time slot,



said radio callfng si gnal being a sequence of signal sections, each signal !

ction conprising said call code part and sgi art, said - -
@I code part being divided.into 5 - two ammﬁm’lmmm“mgups of 3
| 1ing codes and bl ank call patté&ns, said bl*ank céall"pattern indicating—;
that no calling code is present, the call tinme slot group of said blank ‘'
call patterns fd- dwirdgerhar cofiveal @scslidiingde diteSlanmer di #r fai d second
means is for furthernore detecting said 10 bl ank call pattern: said
f our t h SRégnTagdion Gatdirige Stere &r S8t ity orse BlafkeBa ssations, _
detected by said secoqg-neans Egri%peggg i%iqq an%eengggiz%gg said first
means, S8 SPERPEh SPEAAS I EENEF Gy 554 d °F Fstmeaks “sup: e 1y at a
traillpgsdes QhablPatadl! shia call TWadl P WG 330l dplsocal | pattern.
ed, said f i Ps

I s detect urt nmeans ‘enérdgi zi ng sai t means Substantially at

fa:e | eadibnga8998 10k 118 £593RpsS 8% icQ@.l&glél cbRlelsOWhRA0 v BG1SIgAZ! section in

ich said blank call patternis detected.” 4. A pager receiver
subst aphitdlehts,2%a2@ blanlte$anilbed therdl Anwilh tiakethage nbo cbh8ing
acconpanyi ng draw ngs. : : o
code is present, the call time slot group of said blank call

patterns following'that of said calling codes, wherein:

. said second means is for furthermore detecting said
10 blank call pattern; ' . . </
. said fourth means being furthermore responsive to the - |
blank call pattern detected by said seconz me#ns for deenergizing
and energizing said first means, said fourth means deenergizing
said first means substantially at a trailing edge of the call
15 time slot in which said blank call pattern is detected, said
fo&%th mean;_energizing said first means substantially at the \
leading edge of the signal section next followihg the signal
section in which said blank call pattern is detected,
4. A pager recciver substuntially. as

20 described herein with reference ito the accompanying

drawings.
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