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. DATA DISPLAY RADIO PAGER

BACKGROUND OF THE INVENTION

The present invention relates to a data display radio
pager and, more particularly, to a data display radio pager
capable of automatically protecting a particular message

signal over a limited period of time.

Description of the Prior Art

In a radio paging system, a data display radio pager
generally has a radio frequency (RF) section for receiving
an RF signal which is produced by modulating a carrier by
a digital paging signal including an address signal and
a message signal and comes ip through an antenna. The RF
section converts the RF signal to an intermediate fregquency
(IF) signal. A demodulator demodulates the IF signal to
reproduce the above-mentioned address signal. A decéder
decodes the paging signal to produce a call signal
including an address signal and a message signal.
Cont;ol means has .a CPU (Central Processing Unit) as
a major component thereof and controls the reception in
response to thé call signal. Specifically, the control
means determines whether or n&t the address signal is
coincident with an address assigned to the pager and

stored in a ROM. If the former is coincident with the

latter, the control means reports the user of the pager
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capabl e of dutomatically protecting a particul ar nessage sign
limted period of tine. Description of the Prior Art ifnT
pagi ng system a data display radio pager generally has a ragio frﬁq#@ngny“kN
(RF) section for receiving an RF signal whi ¢h+4s produced by "

carrier by a digital paging signal including an address signal and a
message signal and conmes in through an antenna. The RF ~ section converts

the RF signal to an internmedi ate frequency
of the reception of a call by, for example, an alert tone

from a loudspeaker or vibration and/or by displaying a
message on message display means.
1f thé received address signal is coincident with
5 the stored address, the control means stores the message
signal included in the call signal in a message signal
storage area of a memory which is built in the pager and
capable of storing a plurality of message signals. On
the reception of the message signal or on the entry of
10 a request on, for example, a switch by the user, messages
corresponding to the message signals stored in the memory
are sequentially displayed on the message display means.
The pager further includes message signal prbtecting means
for preventing a messagé signal more important than a
15 later message signal from being forced out of the message
signal storage area and thereby deleted by the later or
less important message signal, and message signal deleting
means for deleting needless message sigqals in the'storage
area. It has been customary with this kind of pager to
20 start each of the message display, message signal protection
and message signal deletion in response to the operation
of a particulér switch by the user. 1In addition, the
number of messages which can be protected have heretofore
been limited.
25 Assume that the user of the above-described radio

pager has forgotten to delete a message (messége signal)
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(1F) signal. A denodul ator denpdul ates the IF signal to reproduce t he
above- ftenti oned address signal. A decoder decodes the pag ot
produce a call signal including an address signal and a n%
Control neans has a CPU (Central Processing-Ust) as i !
t hereof and controls the reception in response to the caII Si gnal == |
Specifically, the control nmeans determ nes whethe or not the address

signal is coincident with an address assigned to the pager and

which is not necessary due to the elapse of time, e.q.,

a message rélating to an appointment. Then, such an
unnecéssary message signal would continuously occupy the
message siénal storage area to thereby reduce the area for
5 the other message signals, obstructing the efficient use
of the message signal stofage area.
Moreover, when the pagexr is put in the user's bag,
for example, it is likely that the switch for protecting
a message signal and/or the switch for deleting'it is
10 accidentally operaﬁed due to the movement of the pager
in the bag. Then, a message signal will be protected or
deleted against the user's intention.
As stated above, the protection and deletion of a
message ‘signal relying only on switches is not satisfactory
15 when it comes to the efficient use of message signal
storage area and the reliable protection and deletion

of a message signal.

BRIEF SUMMARY OF THE INVENTION
Objects of the Invention
20 It is, £herefore, a first object of the present
invention to pfovide a data display radio pager which
automatically protects and deletes designated ones of
message signals. |
It is a second object of the present invention to

25 provide a data display radio pager which protécts and
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stored'in a ROM If the former is coincident with the latter, the control

nean§rrepdkts the user of the pager
-2 of the reception of a call by, for exanple, an
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deletes message signals with reliability.

It is a third object of the presént invention to
provide a data display radio pager which. frees the user
from troublésome operations for protecting and deleting
message_signals.

It is a fourth object of the present invention to
provide a data display radio pager which enhances the
efficient storage of useful message signals in a'message

signal storage area thereof.

Summary of the Invention

A data display radio pager of the present invention,
like a conventional pager of the type described, has an
RF section, a demodulator, a decoder, a ROM, alerting
means, message display means, and control means including
a message signal storage area capable of storing a
plurality of message signals. The radio pager also has
a display switch for displaying a messége corresponding
to a stored message signal on the message displaying
means, a protect switch for preventing an important
message from being forced out of the storage area and
automatically deleted by a succeeding message signal, and
a delete switch for deleting an unnecessary message area
in the storage area.

The radio pager of the present invention is mainly

characterized by a function of automatically protecting

and deleting, among the above message signals, a designated
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froma. Ioudspeaker or vibration and/or by displaying a nessage-on-nessage

di spl ay meéans. If the received address signal is c0|thQ§gpL@¢pth@gN
stored address, the control neans stores the nessage signpl ingpidadspn
t he call signal in a nmessage signal storage-area of a nMerrEFRFwFch—S=

built in the pager and capable of storing a plurality of nessage signals.
On the reception of the nessage signal or on the entry of a request on,

for exanple, a switch by the user, nessages
message signal. Spec1f1ca ly, the control means first

detects protection information requesting the automatic
protection of a stored message signal out of the message
signal. Thé protection information consists of a protection

5 time signal indicative of a particular period of time for
which the storage message signal should be protected, and
a set of particular marks occurring before and after the
protection time signal. On detecting the particular mark,
the control means starts on checking the time by time

lQ counting means and, by referencing the time being counted
by the time counting means, protects the stored message
with the protection information over the above-mentioned
protection time. As the protection time elapses, the
control means automatically cancels the protection of the

15 message signal. Before the protection time expires, the
user of the pager may operate the display switch to see
a message corresponding to the stored message signal on
the message display means any time. On the elépse of -
the protection time, the stored message signal with the

20 protection information is automatically converted to a
message signal without protection.

Further, ihe control means determines the kind of
the set of particular marks and displa&s the stored message
signai in a mode matching it. Specifiéally, when the

25 contrcl means determines that the set of particular marks

is of a first kind, it displays a message corfesponding
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corresponding to the nessage signals stored in the nenmory are sequentially
di splayed on the nessage display nmeans. The pager furthet=necludes nessage
sighal protecting neans for preventing a nmessage signal nnm@rynnqugDML Qﬁ}
than a |ater nmessage signal frombeing forced out of th nessggggqékgﬁaF' P
storage area and thereby del eted by the rFafer or |ess
signal, and nessage signal .deleting. neans for del eting needl ess nessage
signals in the storage area. It has been customary with this kind of pager

r h,of th i spl s e _signa ot ectiqn
to start eac O theesqgig g%egsg eagigggi om w ch @ e partgcular

marks have been removed. When the set of particular
marks is of a second kind, the control means displays a
message cor&esponding to the entire stored message signal
5 including the particular marks. On the cancellation of
the protection, the control means converts, in résponse
to the detection of the first kind of particular marks,
the stored message signal to a message signal from which
the protection information has been removed; it converts,
10 in response to the detection of the second kind of
particular marks, the stored message signal to a message
signal from which only the particular marks.have been
removed.
The™ two kinds of particular marks are implemented
15 as different characters or as different numbers of the

same characters.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other objects, featu;es and
advantages of the present invention will become more

20 apparent from the following detailed description when

taken in conjﬁnction with the accompanying drawings,
wherein:

FIG. 1 is a block diagram schematically sHowing a
data display radio pager embodying the present invention;

25 FIG. 2 shows a specific format of an RF éignal
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and nessage signal deletion in response to the operation of a particular
swi.t ch by ‘the user. In addition, the nunber of messages which can be
protected have heretofore been |inited. Assune t
above-descri bed radi o pager has forgotppn7tp delete a
si gnal ) :

received by the radio pager shown in FIG. 1 and specific
formats of a call signal which is the‘output of a decoder
included in the embodiment;

FIG. 3.is a-flowchart' demonstrating a specific

5 piocedure to be executed by the embodiment for processing

and displaying a message signal; and

FIG. 4 schematically shows message signals stored in
a RAM included in a control section'which forms part of

the embodiment.

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to FIG. 1l of the drawings, a data display

radio pager embodying the present invention is shown and
iﬁcludes‘an antenna 1. A radio frequency (RF) signal Sl
génerated by modulating a carrier by a paging signal which

15 includes an address signal and a message signal is applied
to an RF section 2 via the antenna 1. The RF section 2
converts the RF signal S1 to an intermediate frequency (IF)
signal S2. A demodulator 3 demodulates the IF signal S2
to produce the above-mentioned paging signal S3. A

20 decoder 4 decodes the paging signal S3 to produce a call
signal which ihcludes the address signal and message signal.
A control section 6 has a control circuit 61 as a major
component thereof and controls'the reception in response
to the call signal. Specifically, the control circuit 61

25 determines whether or not the address signal is identical
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-3- .wmhich is not necessary due to the el apse of tine, g—g.—a-nessage ,
relati’ng to an appointnent. Then, such an unnecessary me$sage ssigRaagotdnd i
continuously occupy the nessage signal storage area to tlher ebysreduge t he !l
area for the other nessage signals, obstructing the effilerent—use-ot—the=—"1/
message signal storage area. . Morgover, when the padger is put in the
user's bag, for exanple, it is likely that the switch for protecting a
nmessage signal and/or the switch for deleting it.i.s accidentally operated
due to the novenent of the pager in the bag. Then, a nmessage signal wll be

protected orydeheted AgakRst alhg el to itHeeHalg@R and storeds isf &t ed above,
the protection and deletion of a nessage signal” relying only on switches is

not satisfackomy (Weed iOh1§OMemorS)t e agllf,i GifeRthel @ sHernBss poe itiges!
storage area and the reliable protection and deletion of a nessage signal.
SUMVARY OF THenkldENSl @Nfirst tone signal S8. An amplifier 8 amplifies

the first tone signal S8 to output a second tone signal S9.
5 A loudspeaker 9 produces an alert tone in response to the
second tone signal S8. While delivering the first tone
signal S8, the control circuit 61 stores the message signal
included in the paging signal S4 in a RAM (Random Access
Memory) 62 which has a storage area capable_oflaccommodating
10 a plurality of message signals. The control circuit 61
feeds a display control signal S10 associated with the
stored message signal to a display 10 with the fesult that
a message corresponding to the signal S10 appears on the
display 10. 1In this manner, the pager informs the person
15 carrying it of the reception of a call by an alert tone
and a message.
As the user of the bager presses a display switch
SW1 at any desired time, the message signal stored in
the RAM 62 appears on the display 10 {(message displaying
20 function). Such message signals stored in the RAM 62 one
after another are sequentially fbrced out of the RAM 62
by message signals which are received afterwards. However,
the user can protect important message signals by turning
on a protéct switch SW2 to thereby prevent them from being
25 deleted (message signal protecting function). Further,

the user can delete needless message signals by turning
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It is"aﬁ obj ect of the present invention to aneliorate one or nore of the
aboveneént i oned di sadvant ages. According to one aspect of the
present invention, there is disclosed a data display r a Sf1 HAS BEEN
conpri si ng: recei ving neans for denndulating a ﬁR%%2;g§ggcy ( R
signal received via an antenna to producé a pagi ng si graL —gecodihg

means for producing a call signal including an address S|gnal and a nessage

signal in response to said paging signal, ROM means for storing an
alteri erformng an

dd [ d

B tering operabrof FRIPEEPIALEER,SHE rafradr ARrTEERg EGhcRERRyLTT IO o
for displaying a megsage in,rgsPagseotoed ?ﬁgec889£§§'cikgﬂﬁk 63t
control neans responsive to said ca F srgna said

addr ess si gnal o Pﬂtséiﬂeadﬂéﬁﬁgcﬁigl’:f H?eséiﬁ ”élgggeadﬁﬂle%a'the

said alert si gna stori sal nessage Si in a SSa storage area
and outputti ngréééﬂtﬂgﬁségetﬁgnﬁé%aééggﬂgné‘fsoci‘ﬁéeﬁlfﬁé%h73§§dtﬁ’és§1§§8r

signal stored in said nmessage storagé area,
5 characteristic feature of the embodiment, i.e., it provides

'-—‘FI———“

time information which is the basis of the automatic
protection of message signals containing information to be
protected and the cancellation of the automatic protection,
as will be described later specifically.

10 Referring also to FIG. 2, the RF signal 2 of the
pager receives a digital paging signal (RF signal S1) of
POCSAG (Post Office Standardization Advisory Group) format.
The RF signal S1 has a preamble signal P and a plurality
of batches following the preamble signal P. Each batch

15 of the signal S1 is made up of one frame of frame
synchrohization signal F, and eight frames of address
signal A or message signal M that follows the signal F.
The.RF section 2 and demodulator 3 receive, demodulate
and decode the consecutive batghes of the RF signal Sl

20 in & single frame which is assigned to the pager, thereby
producing a call signal S4 made up of an address signal A
and a message éignal M. The message signal M of each batch
is "constituted by five characters C (alphabets, numerals,
and marks). .

25 The message signal M constituted by the characters C

may have three different kinds of signal forméts,.as follows.

This Sheet Has Been Reila ced

HIIIIII QD




sai d control neans conprising: protecting information detecting
meahs’for detecting protection information from said nessage signa

produced by said decodi ng neans, said protection infornptien_being-nade
of a protection tine signal indicative af3g tine over Wi ThssHETRSESBEEN
signal should be protected from being erased and a part |cul arcomidesd
occurring before and =g
protection time signal, said protection information being included in said
pagi ng signal; aAaf@ssage signal MAdl having a first format does not include

a particular mark "*". When such a méssage signal Mdl is
received, the control circuit 61 does not automatically
protect the.message Mdl.. A message signal Md2 having
5 a second format contains protection information, i.e.,
a protection time signal aa indicative of a time forx
which the signal Md2 should be protected and a particular
mark "*" (protection indication signal) which occurs
once before and once after the signal aa to show that
10 the signal Md2 is a message signal M to be protected.
Further, a message signal Md3 having a third format
contains protection information, i.e., a protection
time signal bb and a particular mark "*" occurring
twice before and once after the signal bb.
15 If desired, the message signal Md3 having the third
format may be replaced with a message signal MA3A, as
also shown in FIG. 2. The message signal Md3A has a
protection indication signal in the form of a particular
mark "[" in place of the mark "*". The mark "[" occurs
20 once befo;e and once after the protection time signal bb.
A reference will also be made to FIGS. 3 and 4 for
describing a épecific operation of the embodiment for
automatically protecting the above-stated specific message
signal M and automatically cancelling the protection.
25 When the address signal included in the paging-signal

S4 is coincident with the address stored in tﬁe ROM 5
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message: si gnal protecting neans responsive to said protection information
for pretecting said message signal stored in said nessage storage area
unti#l said protection tine el apses. According to ther aspect of
the.dnvention, there is further disclosed a data displ ay, maﬁieﬂpggga
conpri si ng: recei vi ng neans for-dé&ndulating a rjadi o kp@gg@néys§¢#:
signal received via an antenna to produce a pagi ng sign
nmeans for producing a call signal |nclud|ng an address S|gnal and a message
signal in response to said paging ? ans for_ storing an
address assi gnd&teg $8d pk rc°ntr° ClEFB@Flﬁé ﬁé&ﬁyeFértﬁérﬁéFﬁFnﬁoéﬁ
alerting operation in _response to an _alert sig | ay _means

for dlsplaylngs&gﬁ€§s§§etPntP§sBﬁﬁééfﬁﬁrasnﬁgsﬁﬁérésﬁtPSPdgFﬁn&P ajRat
trol f tt f

addr ess si gnal “SRG &8 %éﬁghdFéssggpgﬁsaa#% T O O L

e e

and out pUttI ng Sal massage con sal nmessage

comprisings 8 ERe pAEIAA0ELShAI0E Fhofha ran meSRhdalBRbRe) FERRRSs

protection 'nfgfggs'gﬁ (302). Then, the control circuit 61 determines

whether or not the message signal M having been stored
in the RAM 62 includes the mark "*" (303). Assuming the
message signal Mdl which does not include the mark "*",

10 the control circuit 61 genrates the display éontrol signal
510 to display a message corresponding to the message
signal Mdl on the display 10 (304) while automatically
cancelling protection meant for the signal Mdl (313).
Regarding the message signal Mdl, only the characters C

15 are stored in the RAM 62, as represented by a message
signal No. MOl, FIG. 4. The user of the pager may turn
on the protect switch SW2 to protect the message Mdl or
may turn on the delete switch SW3 to delete it, as desired.
Such message signals Mdl which do not need protection are

20 sequentially forced out of the RAM 62 by succeeding message
signals M and theréby automatically deleted, the message
signal Mdl having the largest message number being first.
Specifically, in FIG. 4, a message signal No. M16 which
is protected is not deleted, and the other message signal

25 Nos. 15, 14 and so forth are sequentially deleted in this

¢

order.
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from sai-d message signal produced by said decoding nmeans, said protection

i nf-armeti on bei ng nade up of a protection tine signal |nd|cat|ve of at tine

over' whi ch said nessage signal should be protected from b

part+cul ar mark occurring before and after the protection] fiHfeSSighaks &saind

particular mark being selectively of at-éast-a first tyge or 6kFair&&éond

type, said protection information being included.in said pagimg stgmal; &
nmessage signal protecting neans responsive to said protection information
for protecting said nessage signal stored in said nessage area until said
protection tine el agssume that thghmessageaisd gpadsedidizomndntdsmarieostored
detecting neans conpri ses partlcular mar k di scrimnating means for
det ermi ni ng a typ&hst oM §2 p&FtW@ﬁﬁ&Benﬁ#Hnals M. Thgng  SdRCLoPORSafhe
HERIM AR SR R  E  BRt i e B S
particul ar nar%3%5§€r%ggn%%h@gogegqgcult 61 starts the timer 7 by a
5 control signal S7a and reads the time information being
counted by the timer 7 by a control signal S7b (305).
The control circuit 61 counts the mark or marks which.
occur for the first time in the message signal Md2 (306).
Since only one mark "*" appears for the first time in
10 the message signal MAd2, the control circuit 61 displays
only the characters C of the message signal Md2 on the
display 10 by removing the protection information "*aa*",
while automatically protecting the message signal Md2
having beéen stored in the RAM 62 (307). It is to be
15 noted that the RAM 62 stores all the characters of the
message signal Md, as represented by a message signal
No. M02, FIG. 4. Subsequently, the control circuit 61
continuously compares the protection time aa of the
- message signal MAd2 having been automatically protected
20 and the time information which it obtains from the timer 7,
until they coincide (308). When they coincide, i.e., on
the elapse of ihe protection time, the control circuit 61
deletes the protection information "*aa*" from the message
signal MA2 stored in the RAM 62 (309). As a reéult, only

25 the characters C included in the message signal Md2 are

left in the RAM 62, as represented by a messaée signal
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- 5- = wherein said nessage indication associated with said first
type.of “said particular mark, when discrimnmnated and occurring within said
protection time, is effective to cause display of said nes :
wi t hout said particular mark and said protection tinme signal, ! E
message indication associated with said setdnd type of said _partiéBlacepark |
and occurring within said protection tine is effective to cause displayof=w."
sai d nessage signal w thout said particular mark. According to

anot her aspect of the_invention, there is further disclosed a data display
radi o pager, coMpri¥Phd, FIG. 4. Bercqintharantonatigepboteating ah

signal received via an antenpa to produce a paging signa

[ I . decodi ng
means for produBfR§adecatenay ghd? +ﬁc?ﬁﬁ?ﬂﬁ?éﬂaéﬁﬁr%%%cﬁﬁ%%@rl@i@néFeHnalé'
message signal Lp LeERONSE. 0SS B3UNY §19PRLy switch swWl to see the

message before the above-mentioned protection time expires,

5 the control circuit 6 causes the display 10 to show a
message corresponding only to the characters C.

On the other hand, since the mark "*" appears twice
for the first time in the message signal Md (306), the
control circuit 61 displays the protection time signal bb

10 apd characters C on the display 10 by removing three marks
"*" from the message signal M3 in total. At the same time,
the control circuit 61 aufomatically protectsfthe message
signal Md3 stored in the RAM 62 (310). At this instant,
the RAM 62 stores all the characters of the message signal

15 Md3, as represented by a message signal No. M03, FIG. 4.
Subsequéntly, the control circuit 62 checks the protection
time bb, as in the case with the message signal Md2. On
the elapse of the protection time bb, the control circuit

= 61 deletes the three marks "*" of the message signal MdA3

20 stored in the RAM 62 to thereby convert the signal Md3
to a message signal No. M15, FIG. 4 (312). As a result,
the protection.time signal bb of the message signal MA3
has the same meaniﬁg as ﬁhe other characters C, whereby
the protection of the message signal Md3-is automatically

25 cancelled (313).

When the message signals Md2 and Md3A aré the
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ROM neans for storing an address assigned to said pager, altering
means for performng an alerting operation in response to an alert S|gnal
dlsptay means for displaying a nmessage in response to

signal, and control nmeans responsive to said cy

outputting, i f said address signal and sai#ldaddress st arg i
means are identical, said alert signal, storing said nessage signat T1m a
nmessage storage area, and outputting said nessage control signal associated
wi th said message signal stored in said nessage storage area, sai d

control means cRRPEeSthgn signal f@?@@é%t¢6nth%f@$ﬁ%§g%nsﬂﬁﬁéktmngth%ans
for detecting protection information from sai d nessage S|gnal produced by
sai d decodi ng B@FS298as PRI ECERBOR M BEPBR T HRALEY BT pEEEt e dpdafreed

protection time_signal indicative of a tinme_over whj sai d npssage signa
shoul d be proteﬁf%g FReprRFRGtLPRsRY SRACe pRrRYR ut rthﬁ.geﬁt%ﬁ?g the

bef d aft t fectl t d tect f t
bei ng 1 el uded THESPERPRGRrof crinamesk PR 18 Safaded R ik S 15

counting, igr opse to d proteciten information, a time having expired
after the r%ceﬁ?ﬁoﬁﬁ%fm % n%ss%ﬁ sFghal ; conparing means for

reading, in responserf oggahd-Pr ol i1 NALIBLL 08 efbdliment , the

control circuit 61 can cause, on detecting protection
information of a message signal M stored in the RAM 6,
i.e., a protection time and a particular mark, the display

10 10 to display a message including or not including the
protection information. The control circuit 61 protects
message signal M over the protection time and, on :the
elapse of the proteétion time, automatically.deletes it
in the RAM 6. This prevents needless message signals

15 from occupying the storage area of the RAM 6 and thereby
enhances the effective use of the storage area. Since
the message signal M containing protection information
is forcibly protected until the protection time expires,
it is prevented from being deleted in the storage area

20 against the user's intention. Moreover, the embodiment
free the user from troublesome operations for protecting
the message siénal, which is wvalid only for a limited
prétection time, and cancelling the protection by turning
on switches. |

25 Although the invention has been described with

reference to the specific embodiment, this description
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protection time fromsaid stored message signal and conparing said
protectlon time with the time being counted by said tine neans and

for “producing a result of said conparing; nessagef{pfigikegid
responsive to said result for protectlng sald stored nessgge S|g@é?%ﬂg§ EN'
said protection tinme el apses; and . 15 S

- 6- protection cancel ling neans responS|ve to said result for
cancelling the protection of said stored nessage signal after said

protection tlrmirmﬁEé”£g§§¥ito be construed in a llmltlng sense. Various

modifications of the disclosed embodiment,!as well as
other embodiments of the invention, will become apparent
to persons gkilled in the art upon reference to the
5 description of the invention. It is therefore contemplated
that appended claims will cover any modifications or

embodiments as fall within the true scope of the invention.
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Accordiﬁb to anot her aspect of the invention, there is further disclosed a

data .di'Spl ay radi o pager, conpri sing: receiving ne
denodul ati ng an RF signal received via an antenna to produ
si gnal , decodi ng nmeans for prodUC|ng a call signal (inc
address nunber signal and a message signal Lén-response to

si gnal , ROM neans for storing an address aSsigned to said péger““
alertlng means for performing an alerting operation in response to an alert

si gnal , i spl.ay neans faqr displaying a nes to a
nessage control nafS, Cdfdmed 1s: control neans ﬂﬂmmumﬁm d call

signal for outputting if said address signal and sard addy ess ked in
said ROM neans are identical, said alert signal, storing said nessage
signal in a nesgage g{orage.ar

d d
si gnal aSSOCIated Wi salgtﬁe§§§822¥i§%§$gg%ég S%§m€5|§§%§§§§§§gg nFage
ar ea, %Qngo'%&oheﬂi%ﬁﬁia%?gpr s%aa o fr queng?ognﬁsal g’i%ﬁ&or”&t on

detecti ng neans t1or detectl ng protection | n or I’TB. Ion ssage

signal producedrBlesded 860UNNANREARS. £82bIoRABECE! bAR1KGT QLERRNON Delng

made up of a protection tine signa |nd|ca Ive 0 ver i¢h said
nmessage decoding means for producing a call signal including

5 an address signal and a message signal in response to
said paging signal, ROM means storing an address assigned
to said pager, alerﬁing means for performing an alerting
operation in response to an alert signal, display means
for displaying a message in response to a message control

10 signal, and control means responsive to said call signal
for outputting, if said address signal and séid address
stored ih said ROM means are identical, said alert signal,
storing said message signal in a message storage area, and
outputting said message control signal associated with

15 said message signal stored in said ROM means;

said control means comprising:

protection information detecting means for detecting
from said stored message signal protection information
made up of a protection time signal indicative of a time

20 over which saia message signal should be protected and
a set of particular marks occurring before and after said
protection time signal; and

message signal protecting means responsive to said
protection information for protecting said stéred message

25 signal until said protection time elapses.
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signal should, be protected from being erased and a particul ar mark
occurring before and after the protection time signal, said protection
i nformation being |ncluded in-sai d pagi ng signal; ti
nmeans for countlng, sai d pro;iztlon I nf or mat i
havi ng expired afte !&W E”y f said” sage signal;
conpari ng neans for _— onse to said protection
said protection tine fron1sa|d stored nmessage signal and conparlng sai d

protection timne th tﬂe¥gd gg ggunigimgg f@]%%éim % nnggga and

for producing a result o] ald ssage’ pro |ng neans

responsi ve to sa rB@éFLEoB%n?&Pﬁxgﬁibﬂgd% L0 PO REL PSS féé@%afeiéﬁlar

said protection t I'on” cance

responsive to sai Ha&ﬁs&kéciﬁﬁlﬁéefﬁ%'xhé‘ﬁné hfoP@é@éfzh%r% @ﬁédk:?ﬁ@féé said

nmessage signal after said protectioh tinme has el apsed;
particular mark;

REEN

ﬂmﬂﬁ?ﬁﬁﬁéng

5 said control means feeding to said display means a
méssage indication associated with the kind of said
particular mark determined by said particular mark

discriminating means.

3. A radio pager as claimed in claim 2, wherein said
particular mark discriminating means discriminates a
first kind of particular mark in the form of the same
character which occurs once before and once éfter said
5 protection time signal, and a second kind of particular
mark in the form of said character which occurs twice

before and once after said protection time signal.

4, A radio pager as claimed in claim 2, wherein said
particular mark discriminating means discriminates a
first kind of particular mark in the form of the same
character which occurs once before and once after said
5 protection timé signal, and a second kind of particular
mark in the form of a character different from said
character and occurring once before and once after said

protection time signal.
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REPLACEMENT SHEET - 6a-
wherein''said control neans further conprises particular mark d;scr|n1nat|ng

means for discrimnating.a.type of said particular mark dete Off
stored nessage signal, said tﬁ pe including a first type and ep secondﬁi’yb‘é‘BE._N

sai d control rreans ?Bmg"mm "H!Eunor de'rllﬁer'T ng the nessage:gontlt:
signal in a form whi ge indication -corresponding to e‘type“%w;
of said dlscr|n1nate partlcu ar® mark; and wher ein said nessage
i ndi cati on assoc] ate .said first t sai art cular mar k
di scriminated a rl?‘? vﬁ’?‘-?ﬁlﬁ %%ché’%%ée ‘fc1jl R BUSE VS to
cause di spl ay of sald_ggss%%g) w t hout sald partlcular mar k and said
Tt

protection tine %}fagﬁl%‘f r’%s%‘ﬁrbeeralhdl cation associated with said

second type of said particular rrark and occurring within said protection
time is effective to cause .di splay of said nessage signal w thout said

particular mark.g A radio pager as claimed in claim 2, wherein said

message indication associated with said first kind of
particular mark discriminated and occurring within said
protection time accords to said message control signal

5 associated with said message signal from which said
particular marks have been removed, while said message
indication associated with said second kind of particular
mark and occurring within said protection time accords
to the message control signal associated with said entire

10 message signal. |
7. A radio pager as claimed in claim 6, wherein on the
elapse of said protection time, said stored message signal
corresponding to said first kind of particular mark has
said protection information thereof entirely deleted,

5 while said stored message signal corresponding to said.
second kind of particular mark has only said particular

marks thereof deleted.

8.~ A radio pager as claimed in claim 3, wherein said
message indication associated with said first kind of
particular mark discriminated and occurring within said

protection time accords to said message control signal

T




BRI EF DESCRI PTI ON OF THE DRAW NGS The above-nentioned and ot her
features and advantages of the present invention will becone nore

obj ect s,

apparent fromthe follomnng detalled ‘description when takea=i-A—eoniunetion

with fhe accorrpanyl ﬂ'ﬂ'l FIG 1 i§ BHIBISMEETH AOBREN
schematical ly show auu ' Bﬂeradlozﬁ%ger enbodyi nfy t he RERISETED
e .

i nventi on;

-7 -

10

10

FI'G €2 Shomssa cific format of an R

associated with said message signal f;om which said
particular marks. have been removed, wﬁile said message
indication associated with said second kind of particular
mark and occurring within said protection time accords to
said message control signal associated with said entire

message signal

9. A radio pager as claimed in cléim 8, wherein on the
elapse of said protection time, said stored message signal
corresponding to said first kind of particular mark has
said protection information thereof entirely deleted,
while said étored message signal corresponding to said
second kind of partidular mark has only said.particular
marks thereof deleted.

10. In a data display radio pager comprising receiving
means for demodulating an RF signal received via an antenna
to produce a paging signal, decoding means for producing
a call signal including an address number signal an a
message signal in response to said paging signal, ROM
means storing an address assigned to said~pager, alerting
means for performing an alerting operation in response to
an"alert signal, display means for displaying a message

in response to a message control signal, and control means
responsive to said call signal for outputting, if said

address signal and said address stored in saié ROM means

Sheet Has Been Replaced
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received by the radi o pager shown in FIG 1 and specific formats of a cal
si gnal . *which is the out put of a decoder included in the e
FIG 3 is a flowhart demonstrating a specific procedure

t he embodi nent fo dlspla g a message s
FIG 4 schemati ca”m"mﬂmnma si gnal s tored_.i n a ad !
= Of . _ x:—;’:

control section whtche forme par

are identical, said alert signal, storing said message
signal in a message storage area, and outputting said
message control signal associated with said message signal
15 stored in said ROM means;
said control means comprising:
protection information detecting means for detecting
from said stored message éignal protection information
made up of a protection time signal indicative of a time
20 over which said message signal should be protected and a
set of particular marks occurring before and after said
protection time signal;
time counting means for counting, in response to said
protection information, a time having expired after the
25 receptioh of said message signal;
comparing means for reading, in response to said
protection information, said protection time from said
stored message signal and comparing said protection time
with the time being counted by said time counting means;
30 message protecting means responsive to the result of
comparison for protecting said stored message signal until
said protection time elapses; and
protectioﬁ cancelling means responsive to the result

of "comparison for cancelling the protection of said stored

35 message signal after said protection time has elapsed.

11. A radio pager as claimed in claim 10, wherein said
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t he enbedi nent . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Referri'ng to FIG 1 of the drawings, a data display radio_pager enbodying
the present invention is shown and includes an antenna 1.

frequency (RF) si by nndgéating a carri QEK?QH?E&T@;BEEN
si gnal which incl m‘"mﬂ !@ ! m i gnal a message Si gﬁ:&s:&pfméiﬁég———___. .
to an RF section Nla 1. The RF sectlon 2 converts the RF
signal S1 to an’internediate frequency (I1F)

control means further comprises particular mark

discriminating means for discriminating thg kind of said

particulér marks detected from said stored message signal;
5 said control means delivering the message control

signal which gives a message indication corresponding to

the kind of said discriminated particular marks.

12. A radio pager as claimed in claim 11, wherein said
particular mark discriminating means discriminates a first
kind of particular mark in the form of the same character
occurring once before and once after said protection time

5 signal, and é second kind of particular mark in the form
of said character occurring twice before and'once after

said protection time.

13. A radio pager as claimed in claim 11, wherein said

particular mark discriminating means discriminates a first

kind of particular mark in the form of the same character

occurring once before and once after said protection time,
5 and a second kind of particular marﬁ—in the form of a

character different from said character and occurring

once before anﬁ once after said protection time.

l4. A radio pager as claimed in claim 12, wherein said

character comprises a numeral.
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signar'éz A denodul ator 3 denpdul ates the |F signal S2 to produce the
above-renti bned paging signal S3. A decoder 4 decodes the paging signal S3
to produce a call signal which includes the address signal ES5agE

]
signal. A controO“ﬂmuuﬂmn control_circuit 61 as a nmjois S’C’o’rf’bo*r’i%ﬁ%ﬂ:;'\f “
t her eof and contr H ﬂ“ﬂ,l n.respohse to the call "8 gna Y
Specifically, the contTol* cfrctit* 61 determ nes mhether or not the address e
signal is identical

15. A radio pager as claimed in claim 11, wherein said

message indication corrrsponding to said first kind of
particular mark discriminated accords to said message
control signal associated with said message signal from
5 which said particular mark has been removed, while said
message indication corresponding to said second kind of
particular mark discriminated accords to said message

control signal associated with said entire message signal.

16. A radio pager as claimed in claim 15, wherein on the
elapse of said protection time, said stored message signal
corresponding to said first kind of particular mark has
said protection information thereof deleted, while séid.

5 stored message signal corresponding to said second kind

of particdular mark has only said particular marks thereof

deleted.

17. A radio pager as claimed in claim 12, wherein said
message indication corresponding to said first kind of
particular mark discriminated accords to said message
control signal associated with said message signal from

5 which said par£icular marks have been removed, while said
message display corresponding to said second kind of
particular mark discriminéted accords to said message

control signal associated with said entire message signal.

This Sheet Has Been Rei
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with an addiéess assigned to the pager and stored in a ROM (Read Only
Menory) 5 and, if the answer is. positive, generates a first tone signal
S8. An anpllfler nplifies the first tone signal S8 to o t a second

tone si gnal S9. A I‘mﬁﬁlﬂﬁnnmwr‘muces an glert tone |n, e;s.nof__,_ﬁ_:_

18. A radio pager in accordance with claim 17, whereiﬂ
on the elapse of said protection time, said stored message
signal corresponding to said first kind of particular mark
has said protection information thereof deleted, while

5 said stored message signal corresponding to said second
kind of particular mark has only said particular marks

thereof deleted.

This Sheet
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second.-tone signal S8. Wiile delivering the first tone signal S8, the

confrdl cifcuit 61 stores the nessage signal included in the paging signal
S4 in a RAM (Random Access Menory) 62 which has a storage=area-capabl e of
accomodating a plurality of nessage sig glg. The contr r”qSEﬁﬁmﬁf@QSBEEN
feeds a display control signal S10 associated with the t Or eGRIEBISTRES
signal to a display 10 with the result that a nessage c i
signal S10 appears on the display 10. In this nmanner, the pager inforns

t he person ABSTRACT

A data .display pager capable of automatically
protecting ; particular message over a limited period of
time. The receiver stores a message signal in a message
signal storage area included in control means thereof.

5 When the pager detects out of the stored message signal
protection information which is made up of a protection
time signal indicative of a period of time for protecting
the signal and a set of particular marks occurring before
and after the protection time signal, it protects the

10 message signal over the protection time. The message
signal is protected in either of two modes which are
discrimihated from each other on the basis of the number
or the kind of particular marks. During the protection
time, the stored message (signal) is displayed in a first

15 mode wherein a message without the protection information
appears or in a second mode wherein the entire message
appears, depending on the above-mentioned protection mode.
On the elapse of the protection time, the stored message
signal has, in a first protection mode, the protection

20 information théreof deleted or has, in a second protection

mode, only the particular marks thereof deleted.

i



carry[in_g:-"i't--of the reception of a call by an alert tone and a nessage.

As the: user of the pager presses a display switch SW at any desired tine,
the fe¥sage signal stored in the RAM 62 appears on the display 10 (nessage
di splaying function). Such nmessage signals stored in the RAM 62 one after

anot her are sequentially forced out of the RAM 62 by nes ' : -
are received afterwards. However, the user can protect |
signals by turning on a protect switch SW to thereby pr
bei ng e
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dele{éd“(nessage signal protecting function). Further, the user can delete

neediress message signals by turning
on a delete switch SWB (nmessage del eting function).
connected to the control circuit 61 to
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counf* t.i ne, particularly the tinme having el apsed after the reception of
the .nessage signal. The timer 7 is the major characteristic feature of
embodi ment, i.e., it provides time information which is Ehen
] HAS
aut emati c protectlon of message signals containing inf ofjinEtiScH
protected and the cancellation of the automatic protectidn, ab®

described later specifically. F@ferrlng also to FI e RF signa
2 of the pager receives a digital paging signal (RF signal Sl) of
Bl
RECEVING Pl St:
N,
| .
3
SToRING MESSAGE

W
PISPLAYNG MERSfAE
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POCSAG {Post Ofice Standardization Advisory Goup) format. The RF signal

S1-has a preanble signal P and a plurality of batches fﬁngF‘ g}“, e T
p

preanbl e signal P. Each batch of the signal Sl is made e f Py P’SW
frame synchroni zation signal F, and eight franes of add F ﬁﬁ? =2 _0
message signal Mthat follows the signal F. The RF section 2 and

denodul ator 3 receive, denodul ate. and decode the consecutive batches of
the RF signal S1 in a single frame which is assigned to the pager, thereby
producing a call signal S4 nade up of an address signal A
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‘e

and a nessage signal M The nmessage signal M of each batd '

by five characters C (al phabets, nunerals, and marks). REPL#%%”EEE§&§ET
signal Mconstituted by the characters C may have three dbffeﬂe&tﬂ[ﬂ 896 of |
sighal formats, as foll ows. 13 R

—1- = o
DATA DISPLAY RADIO PAGER

BACKGROUND OF THE INVENTION

The present invention relates to a data display radio
pager and, more particularly, to a data display radio pager
capable of automatically protecting a particular message

signal over a limited period of time.

Description of the Prior Art

In a radio paging system, a data display radio pager
generally has a radio frequency (RF) section for receiving
an RF signal which is produced by modulating é carrier by
a digitg} paging signal including an address signal and
a message~si§nal and comes in through an antenna. The RF
section converts the RF signal to an intermediate frequency
(IF) signal. A demodulator demodulates the IF signal to
reproduce the above-mentioned address signal. A decoder
decodes the paging signal to produce a call signal
including an address signal and a message signal.
Cont;él means has a CPU (Central Processing Unit) as
a major component thereof and controls the reception in
response to thé call signal. Specifically, the control

-

means determines whethey.or not the address signal is
coincident with an addreés assignéd“to*thé"pagé¥ and
stored in a ROM. If the former is coincidentcw;th the

latter, the control means reports the user of the pager



A message signal Ml having a first format does not include _a_particular...
mark "*". Wien such a nessage signal Ml is received, t %ﬁ“ Qﬁ{ﬁ&gﬁ% i I
BERAGENE é@é

61 does not automatically protect the nmessage Mil. A ne s1gna
having a second format contains protection information, i ﬁ.\_ﬁeggi ___________
protection tine signal aa indicative of a tine for whic P& sLgnal W2
sheul d be protected and a particular mark "*" (protection indication

signal) which occurs once before and oficé after the signal "aa to show t hat

|

of the reception of a call by, for example, an alert tone
from a loudspeaker or vibration and/or by displaying a
message on message display means.

If.thé received address signal is coincident with
the stored address, the control means stores the message
signal included in the call signal in a message signal
storage area of a memory which is built in the pager and
capable of storing a plurality of message signals. On
the reception of the message signal or on the entry of
a request on, for example, a switch by the user, messageg
corresponding to the message signals stored in the'memory
are sequentially displayed on the message display means.
The pager further includes message signal prbtecting méans
for preventing a message signal more important than a |
later message signal from being forced out of the message
signal storage area and thereby deleted by the later or.
less important message signal, and message signalldeleting
means for deleting needless message sigqals in the storage
area. It has been customary with this kind of pager to
start each of the message display, message signal protection
and message signal deletion in response to the operation
of a particular switch by the user. In addition, the
number of messages which can be:proﬁécted'havé heretofore
been limited. s ' .. - -

Assume that the user of the above-described radio

pager has forgotten to delete a.messade (messége signal)



t he signal

prot ection
bef ore and

Mi2 is a nessage signal Mto be protected. Further, a nessage
signal Md3 having a third format ¢ q?@%nb i nf :

time signal bb and a pdf [ HAR BEEN - ficcufl i

once after the signal b REﬁLﬁCd@blred th

Md3 havi ng
al so shown

the third format may be replaced wih a messayf
in FIG 2. The nessage signal MI3A has a protée
signal in the formof a particular

- 3 -

which is not necessary due to the elapse of time, e.g.,

a message rélating to an appointment. Then, such an
unnecéssary message signal would continuously occupy the
message siénal storage area to thereby reduce the area for
the other message signals, obstructing the efficient use
of the message signal storage area.

Moreover, when the pager is put ip the user's bag,
for example, it is likely that the switch for protecting
a message signal and/or the switch for deleting it is
accidentally operaied due to the movement of the pager
in the bag. Then, a message signal will be protected or
deleted against the user's intention.

As sﬁated above, the protection and deletion of a
message’signai relying only on switches is not satisfacﬁory
when it comes to the efficient use of message signal
storage area and the reliable protection and deletion

of a message signal.

This Sheet Has Been Replaced
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It is, therefore, a first object of the present

BRIEF SUMMARY OF THE INVENTION '""l""l",

Objects of the Invention

invention to provide a data display radio pager which
automatically protects and deletes designated ones of
message signals. i

It is a second object of the present invention to

provide a data display radio pager which protécts and



Hark "[" in place of the mark "*". T "[e urs once before
and once after'fﬁe”prdtectlon"TTﬁE'S‘Sﬁﬂggggg HAS %ggwefer CE W FH—aFso

madle to FI GS. 3 angh Sheck Ris B deBi N MM bpeLet PALAGEMENT SHEET

emhodi nent for otectlng t he above- stated eci fyi S
signal M and autowmm !m ﬂ | ling the $%rotection. %ta f1 %dpgg k%
signal included in

gnal $S4 is coincident Mﬁth the aadre
stored in the ROM 5 .

deletes message signals_with reliability.

It is a third object of the present invention to
provide a data display radio pager which frees the user
from troublesome operations for profecting and deleting
message signals.

It is a fourth object of the present invention to
provide a data display radio pager which enhances the
efficient storage of useful message signals in a.message

signal storage area thereof.

Summary of the Invention

A data display radio pager of the present invention,
like a conventional pager of the type described, has an

' RF section, a demodulator, a decoder, a ROM, alerting

means, meesage display means, and control means inclﬁding
a message signal storage area capable of storing a
plurality of message signals. The radio pager also has
a display switch for displaying a messege corresponding
to a stored message signal on the message displayving
means, a ﬁrotect switch for preventing an important
message from being forced out of the storage area and -
eutomatically deleted by a succeeding message signal, and
a delete switch for deleting an unnecessary message area
in the storage area.

The radio pager of the present invention is mainly

characterized by a function of automatically protecting

and deleting, among the above message signals, a designated



J 11 -7 (step 301), the contrdl cifcuit Bredeliveemy hefirst tone
signal S8 to th'&llﬁhifﬂﬁsmenmepta&dt her gby produca::zn al er

t A
Foudspeaker 9. A , t he——control~circut=6 SF%ngégﬁﬂTﬁHEcT ﬁ
t he pagi rgsstgnal S4 in 8(@@3'5@% f

message signal ;
si gnal storage area . Then, the control circw eI nes--

message signal. Specifically, the control means first
detecﬁs protection information reguesting the automatic
brotection of a stored message signal out of the message
signal. _Thé protection information consists of a protection
time signal indicative of a particular period of time for
which the storage message signal should be protected,-and
a set of particular marks occurring before and after the
protection time signal. 'On detecting the particular mark,
the control means starts on checking the time by time
counting means and, by referencing the time being counted
by the time counting meané, protects the stored message
with the protection information over the above—mentioned-
protection time. As the protection; time elapses; the
contrbl means automatically cancels the protection of the
message signal. Before the protection time expires, the
user of the pager may operate the display switch to see

a message corresponding to the stored message signal on
the message display means any time. - On the elépse of

the protection time, the stored message signal with the
protection information is automafically converted to a
message-signal without protection.

| Further, ihe control means determines the kind of

the set of particular marks and displays the stored message
signal in a mode matching it. Specifiéally, when the
control means determines that the set of particular marks

is of a first kind, it displays a messageicorfeéponding



whet her or not—t he n%ssage_‘si gnal Thavicrgeheas BEDY ed
i ncl udes the m% "*" 303 Assunjing theepLAGEDage gl g RE

not "i ncl ude the “ﬂkm’ ¢fd co nr tih8 ﬂC%pb@ﬁ
cont'r ol SI gnal - m ay a rressage_cgrrespondi ng he -fressage
si gnal on t (304) whi-le automatically TG =

protectlon meant for the signal Ml (313). Regar di ng the nessage si gnal
MiIl, only the characters C are stored in the RAM62, as represented by a
message to the stored message signal from which the particular

marks have been removed. When the se£ of particular
marks is of a second kind, the control means displays a
message coriesponding to the entire stored message signal
inciuding the particular marks. On the cancellatibﬁ of
the protection, the control means converts, in response
to the detection of the first kind of particﬁlar marks,
the étored message signal to a message signal from which
the prqtection infdrmation has been removed; it converts,
in response to the detection of the second kind of
particﬁlér marks, thg stored message signal to a message
signal from which oniy the particular marks have been
removed. i

The" two kinds of paréicular marks are implemented

as different characters or as different numbers of the

same characters.

BRIEF DESCRiPTION 6F THE DRAWINGS

The above-mentioned and other objects, features and
advantages of the present invention will become more
~apparent from the following detailed déscription when
taken in COnjﬁnction with the accompanying drawings,
wherein:

FIG. 1 is a block diagram schematically showing a
data display radio pager embodving the present %nvention;

FIG. 2 shows a specific format of an RF éignal



5|gnal No M)1, FIG 4. The user of the pager may turn on the protect
SMAtCh SW2 to protect the nessage Ml or may turn on [F el
SW8 to delete it, as desired. Such nmessage signals REFLAREMENTAHERIe d
protection are sequentially forced out o? the RAM 62 %Bsucpgegtqgnkb j
nmessage signals Mand thereby automatically deleted, ‘ressage 54gn$
Mdl having the | argest nessage nunber being first. Spé‘TfTUény'*TTr+#%a
4, a message signal No. ML6 which is protected is not deleted, and the

?th Ihgr nessage Sé&8hed HPSthdOradfoapdgsP RN 2hergeaUENhhal E}’)e@@.'f@kecj in

formats of a call signal which is the output of a decoder
included in the embodiment;

FIG. 3-is a flowchart demonstrating a specific
procedu;e to be executed by the embodiment for processing
and displaying a message signal; and

FIG. 4 schematically shows message signals stored in
a ‘RAM included in a control section which forms part of

the embbdiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 1 of the drawings, a data display
radio pager embodying the present invention is shown and
iﬁcludes‘an antenna 1. A radio frequencj (RF) signal S1
generated by modulating a carrier by a paging signal which
includes an address signal and a message signal is applied
to an RF section 2 via the antenna l. The RF section 2
converts the RF signal S1 to an intermediate frequency (IF)
signal S2. -A demodulator 3 demodulates the IF signal S2
to produce the above-mentioned paging signal S3. A
decoder 4 decodes the'paging signal S3 to produce a call
signal which ihcludes-the address signal and message signal.
A control section 6 has a control circuit 61 as a major
component thereof and controls'the reception in response
to the call signal. Specifically, the control circuit 61

determines whether or not the address signal is identical
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nmessage signals Ml2 and MI3 are stored In the RAM 62

: ABERAGEMENT SHEET ||
M Then, since both the !

with an address assigned to the pager and stored in a
ROM (Read Only Memory) 5 and, if the answer is positive,
generates a ﬁirst tone signal S8. An amplifier 8 amplifies
the first tone signal S8 to output a second tone signal S9.
A loudspeaker 9 produces an alert tone in response to the
second tone signal S8. While delivering the first tone |
signal Sa,‘the control circuit 61 stores the message signal
included in the paging signal S4 in a RAM (Random Access
Memory) 62 which has a storage area capable_of accommodating
a plurality of message signals. The control circuit 61
feeds a display control signal S10 associated with the
Stored message signal to a display 10 with the fesult that
a message corresponding to the signal S10 appears on the ,
display 10. 'In this manner, the pager informs the person
carrying it of the reception of a call-by an alert tone
and a message.

As the user of the ?ager presses a display switch
SW1 at any desired time, the message signal stored in
the RAM 62 appears on the.diéplay'lo (message displaying
function). Such message signals stored in the RAM 62 one
after another are sequentially forced out of the RAM 62
by message signals which are received afterwards. However,
- the user can protect important message signals by turning
on a protect switch SW2 to thereby prevent them from being
deleted (message signal protecting function). Further,

the user can delete needless message signals by turning



nmessage* signals Mi2 and MJI3 include the particular mark —
control circuit 61 starts the tiner 7 by a control si
the'tinme information being counted by the tiner 7 by
(305).  The control circuit 61 counts the mark or mark
the first tinme in the nessage signal NUZ'(@OG)
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"*" appears for the first tinme in t he message signal Mi2, the control
circuit 61 displays only the characters C of the nessage signal MI2 on
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A timer 7 is connected to the control circuit 61 to
count time, particularly the time having elapsed after the
reception of the message signal. The timer 7 is the major
characteristic feature of the embodiment, i.e., it provides
time information which is the basis of the automatic
protection of message signals containing information to be
protected and the cancellation of the automatic protection,
as will be described later specifically.

Referring also to FIG. 2, the RF signal 2 of the
pager receives a digital paging signal (RF signal Sl1) of
POCSAG (Post Office Standardization Advisory Group) format.
The ﬁF signal S1 has a preamble signal P and a plurality
‘of batches following the preamble signal P. Each batch
of the signal S1 is made up of one frame of frame
synch:oﬁization signal F, and eight frames of address
signal A or message signal M that follows the signal F.

‘ The'RF section 2 and demodulator 3 receive, demodulate
and decode the consecutive bapphes of the ' RF signal S1
in & single frame whi¢h is assigned to the pager, thereby

. producing a call signal S4 made up of an address signal A
and a message éignal M. The message signal M of each batch
is~constituted by five characters C (alphabets, numefals,

and marks).

The message signal M constituted by the characters C

may have three different kinds of signal forméts,.as follows.
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whi l e automatically protecting the nessage signal M2 PaMLng:bﬁen,stored
in the RAM 62 (307). It is to be noted that the RAM 62| ¢} 8&cRieNT SIEET
characters of the nmessage signal M, as represented by||a nessage ig@g
No. MD2, FIG 4. Subsequently, the controlygircuit 61 E@@hﬁ u8ubl

JHL2

......... AsmscnTecrsaanssnunse

conpares the protection tinme aa of the message signal (Md2—havin

automatically protected and the tinme information which it obtains from
the tinmer 7, wuntil they coincide (308). Wen they coincide, i.e., on
A message signal Mdl having a first format does not include

a particular mark “#J: When such a message signal Mdl is
received, the control circuit 61 does not automatically
protect the.message Mdl. A message signal Md2 having

a second format contains protection information, i.e.,

a protection time signal aa indicative of a'time for |
which the signal Md2 should be protected and a particular
markiﬁ*" (protection indication signal) which occurs

once before and once after the signal aa to show that

the signal Md2 is a message signal M to be protected.
Further, a message signal Md3 having a third format
contains protection information, i.e., a protection

time signal bb and a particular mark "*" occurring

twice before and once after the signal bb.

If desired, the message signal Md3 having the third
format may be replaced with a message signal MA3A, as
also éhown in FIG. 2. The message signal Md3A has a
protection indication signal in the form of a particular
mark “[" in place of the mark "*". The mark "[" occurs
once before and once after the pro;ection time sighal bb.

A reference will also be made to FIGS. 3 and 4 for
describing a gpecific operation of the embodiment for
automatically protecting the above-stated specific message
signal M and automatically cancelling the protection.
When the address signal included in thg paging signal

S4 is coincident with the address stored in tﬁe'ROM 5



the el apse of the protection tinme, the control circuit 6}—.deletes t he
protection information "*aa*" fromthe nessage signal 2REPOK L _
RAM 62 (309). As a result, only the characters C includgd Fn fﬁ%wﬁ@2§5557 .

sigral Mi2 are left in the RAM 62, as re%S?sented by a éggggsﬂgpaﬂgs
_ 13 _ ) - - ) ! X ......j .......... ; .....

(step 301), the control circuit 61 delivers the first tone
signal S8 to the amplifier 8 to thereby prpdﬁéé an alert
tone through the loudspeaker 9. At the same time, the
control qirﬁuit 61 stores the message signal M contained
in the paging signal S4 in the RAM (message signal storage
area) 62 (302). Then, the control circuit 61 determines
whether or not the messége signal M having been stored

in tﬁe RAM 62 includes the mark "*" (303). Assuming the
message signal Mdl which does not include the mark "*",
the control circuit 61 genrates the display control signal
S10 to display a message corresponding to the message.
signal Mdl on the display 10 (364) while automatically
cancelling protection meant forithe signal MAl (313).
Regarding the message signal Mdl, only the characters C
are stored in the RAM 62, as represented by a message
signal No. MOl, FIG. 4. The user of the pager may turn

on the protect switch SW2 to protect the message M3l or
may turn on the delete switch SW3 to deléte it, as desired.
Such message signals Mdl which do not need protection are
sequentially forced out of the RAM 62 by succeeding message
signals M and theréby automatically deleted, the message
signal Mdl having the largest message number being first.
Specifically, in FIG. 4, a message signal No. M1l6 which

is protected is not deleted, and the other message signal
Nos. 15, 14 and so forth are sequentially deleted in this

e

order.



No. MD14, FIG 4. Hence, the automatic protection of the
Mi2 is automatically cancelled in a step 313. Wen the
display switch SWL to see the nessage before the above-
protection time expires, the control circuit 6 causes t
show a nessage corresponding only to the rharacters C e
hand, since the mark "*" appears twice for the first tinme in the nessage
signal Ml (306), the control circuit 61 displays the protection tine
signal bb

"Assume that the message signals Md2 and Md3 are stored
in the RAM 62 as message signals M. fhen,:since both the
message signals Md2 and MA3 include the particular mark "**
(303) , the control circuit 61 starts the timer 7 by a
control signal S7a and reads the time information being
counted by the timer 7 by a control signal S§7b (305).

The control circuit 61 counts the mark or marks which.
occur for the first time in the message signal Md2 (306).

Since only one mark "*" appears for the first time in
the message signal Md2, the control circuit 61 displays
only the characters C of the message signal Md2 on the
display 10 by removing the protection information "*aa*",
while automaticaliy protecting the message signal Md2
having been stored in the RAM 62 (307). It is to be
noted that the RAM 62 sﬁores all the characters of the
message signal Md, as represented by a message signal
No. M02, FIG. 4. Subsequently, the control circuit 61
continu;usly compares the protection time aa of the
message signal MAd2 having been automatically protected
and the time information which it obtains from the timer 7,

-until they coincide (308). When they coincide, i.e., on
the elapse of %he protection time, the control circuit 61
deletes the protection information "*aa*" from the message
signal Md2 stored in the RAM 62 (309). As a result, only
the characters C included in the message signa;:MdZ are

left in the RAM 62, as represented by a messaée signal



and characters C on the display 10 by renoving three nar
message*signal M3 in total. At the sane tine, the contr REPLAGF-MEB‘ EE}E .
adt otatically protects the nessage signal MI3 stored in {fhe RAMEBZ @10? ;_
At this instant, the RAM 62 stores all the characters of}| tae wessage: "
signal M3, as represented by a nessage-silgnal No. M3, —
Subsequently, the control circuit 62 checks the protection tine bb, as in
the case with the message signal Mi2. On the elapse of the protection

time bb, the control circuit ) )
No. M014, FIG. 4. Hence, the automatic protection of the

message signal Md2 is automatically éahcel}ed in a step 313.
When the user turns on the display switch SW1l to see the
message before the above-mentioned protection time expires,
the control circuit 6 causes the display 10 to show a.
message corresponding only to the characters C.

On the other hand, since the mark "*" appears twice
for the first time in the message signal Ma& (306), the
control circuit 61 displays the protection time signal bb
and characters C on the display 10 by removing three marks
"*" from the message signal M3 in total. At the same time,
the control circuit 61 automatically protects the message
signal Md3 stored in the RAM 62 (310). At this instant,
the RAM 62 stores all the characters of the message signal
Mas, as.fépresented by a message signal No. M03, FIG. 4.
Subsequéntly, the control circuit 62 checks the protection
time bb, as in the case with the message signal Md2. - On
the elapse of the protection time bb, the control circuit
61 deletes the three marks_"*“ of the message signal Md3
stored in the RAM 62 to thereby convert the signal M43

- to a message signal'Nq. M15, FIG. 4 (312). As a result,
the protection.time signal bb of the message signal Md3
has the same meaning as the other characters C, whereby
the protection of the message signal Md3 is automatically

cancelled (313).

When the message signals Md2 and MA3a aré the



61 deletes the three marks "*" of the nmessage signal M
62.to thereby convert the signal Mi3 to a nessage signafl R&PLAGEMENT) SHEEY

(312y. As aresult, the protection tine signal bb of the nes '
MI3 -has the sane neaning as the other characters C, wh WT&?WQ@
protection of the nessage signal MI3 is autldmatically cance
When the nessage signals Mi2 and MI3A are the '

protection signal formats of the message signal M, the
message signal M can be automatically protected and freed
from the'protection as stated above if the decision on the
continuatioﬁ of the mark "*" is replaced with the decision
on the marks "*" and "(".

In summary, in the illustrative embodiment, the
control circuit 61 can cause, on deteéting protection
information of a message signal M stored in the RAM 6,
i.e., a protection time and a particular mark, the display
10 to display a message including or not including the
protection information. The control circuit 61 protects
message signal M over the protection .time and, on :the
elapse of the proteétion time, automaticallyAdeletes it
in the RAM é. This prevents needless message signals
from occupying the stofage area of the RAM 6 and thereby
enhanceé the effective use of the storage area. Since
the message signal M containing protection informaﬁibn
is forcibly protected until the protection time expires,
it is prevented from being deleted in the storage area
against the user's intention. Moreover, the embodiment

- free the user from ﬁroublesome operations for protecting
the message siénal, which is valid only for a limited
prdétection time, and cancelling the protection by turning
on switches.

Although the invention has been described with

reference to the specific embodiment, this description



S 14 - protection signal formats of the nessage signa
signal M can be automatically protected and freed from §hg I’Q;Iﬁﬁ?é ,
stated above if the decision on the continuation of tkmatﬁﬁﬁgﬁ* |%f§“é§r :
replaced with the decision on the marks "*" and "[err]" | .. 1 8 OGJuidBe v,
inthe illustrative enbodi nent, the - 15 - —

is not meant.to be construed in‘g limiting sense. Various
modificatioﬁs of the disclosed embodiﬁent,:as well as

other embodiments of the invention, will become apparent

to persons gkilled in the art upon reference to the
description of the invention. It is £herefore contemplated
that appended claims will cover any modifications ox

embodiments as fall within the true scope of the invention.



control circuit 61 can cause, on deteqthqg proiqgrr0w-
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particular mark, the display 10 to dik - i
i ncluding the protection information.
message signal Mover the protection tine~ahfl, ~on the elapse of the

protection tine, automatically deletes it in the RAM6. This prevents
needl ess nessage signals from occupying the storage area of the RAM 6 and
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1. In a data display radio pager comprising receiving

| u¢li ng or not

The control circuit 1’7%3?01_@@-]‘--1996

means for demodulating a radio frequenby (RF) signal
'received via an antenna to produce a paging signal,
decoding means for producing a call signal including
an address signal and a message signal in response to
said paging signal, ROM means storing_an.address assigned
to said pager, alerting means for performing an alerting
operation in response to an alert signal} display means
for displaying a message in response to a message control
signal, and control ﬁeans responsive to said call signal
for outputting, if said address signal and séid address
stored ih said ROM means are identical, s;id alert signal,
storing Said message signal in a message storage aréa, and
outputting said message control signal associated with i
said message signal stored in said ROM means;
said control means comprising:
< protection information detecting means for detecting
from said stored message signal protection information
- made up of a protection time signal indicative of a time
over which saia message signal should be protected and
a set of particular marks occurring before and after said
protection time signal; and
- message signal prqteqtiﬁg means responsive to said

protection information for protecting said stored message

signal until said protection time elapses.
This Sheet Has Been RT
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enhances the effective use of the %fﬂ&giiiii‘ t he

containing protection information/: fﬁ“#iL ted u t “ZNT SHEET
protection t|ne-e*ﬁ+#es—-—+i_¢$_pLev- ‘“r«- afir’bei del et édinbn . Qﬁﬁnﬁﬂﬁa |
area " agai nst the user s i ntenti on. Mboreov f lOdIﬂEHi—-LﬁEE“LhE ------------
user fron1troub|ef " E“Uor protedﬂlng the nmessage signal, WA ch—=
Is valid only for ction tinme, and cancelling the protection
by turning on smntches At hough the invention has been descri bed

with 2. --A radio pager as claimed in claim 1, wherein said
protection information detecting means comprises particular
mark discrimihating means for determining the kind of said
particular mark;

said control means feeding to said display means a
méssage indication associated with the kind of said

particular mark determined by said particular mark

discriminating means.

3. A radip pager as claimed in claim 2, wherein said
particular mark discriminating means discriminates a
first kind of partiéular mark in the form‘of;éhe'same
character'which occuré once be%ore and once éfter said
protectidon time signal, and a second kind of particular!

mark in the form of said character which occurs twice

before and once after said protection time signal.

4, A radio pager as claimed in claim 2, wherein said
particular mark discriminating means discriminates a
first kind of particular mark in the form of the same

. character which occurs once before and once after said
protection timé signal, and a second kind of particular
mark in the form of a character different from said
character and occurring once before and once after said

protection time signal.

This Sheet Has Been Replaced
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reference to the specific enbodi nent, ihl

clalned i s:
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an antenna to prod decodi ng nean§ for d T
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a call signa

5. A radio péger as claimed in claim 3, wherein said

character comprises a numeral.

6. A radio pager as claimed in claim 2, wherein said

message indication associated with said first kind of

particular mark discriminated and occurring within said

protection.time accords to said message control signal
associated with said message signal from which said
particular marks have been removed, while said message
indication associated with said second kind of particular
mark and occurring within said protection time accords

to the message control signal associated with’'said entire

message signal.

~

7. A radio pager as claimed in claim-G, wherein on the

. elapse 6f said protection time, said stored message signél

corresponding to said first kind of particular mark has
said protection information thereof entirely deleted,
while said stored message signal corresponding to said

second kind of particular mark has only said particular

. marks thereof deleted.

8.~ A radio pager as claimed in claim 3, wherein said
messagé indication associated with said first kind of
particular mark discrimirated and occurring within said

protection time accords to said message control signal

This Sheet Has Been Replaced
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di spl ay neans fo nm‘mwmmssage in regponse to a
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outputting, if sai‘d sddf eds signal and said address stored in sald ROV
nmeans are identical, said alert signal, storing said>nessage signal in a

neSsage SLOfage gLeges aRdaOWRY! LLIA 5Bkl WESSagRAc0Rtbal yhieRalsaarsoc at ed

w t h-said message signal stored In sai age st orage area,; said

control means cogprisitfifar marks. hBYE! BebhNGekbBlRETRIMEN cdekaa!t i@ siRRNS
for detecting protection information from said nmessage signal produced by

said decodi ng negngicakignPaekeciheBdl RiehmBRiANskeond Kafe oE pardicular
protection tinme signal indicative of a tine over which said nessage signa
shoul d be prot echadkf apa becigrengsadtaif 8apdr pirottkat iowr k imec actiords to
before and after the protection tinme signal, said protection information
bei ng included | sasdi slepsgyagcehgpoll; sdgflal associakedagathi gadld enttieeti ng
means responsive to said protection information for protecting said nmessage
signal stored i nmessdgaesiggalstorage area until said protection

!

9. A radio.pager as claimed in claim.B, wherein on the
elapse of said protection time, saié stored message signal
corresponding to said first kind of particular mark has
said protéction information thereof entirely deleted,
while said_étored message signal corresponding to said
second kind of partidular mark has only said‘particular
marks thereof deleted.
lo0. In.a data display radioc pager comprising receiving
means for demodulating an RF signal received via an antenna
to produce a paging signal, decoding means for producing
a cail signal including an address number signal and a
message signal in response to said paging signal, ROM
.means storing an address assignéd to said pager, alerting
means for performing an alerting operation in response to
an alert signal, display means for displaying a message
in response to a message cohtrol signal, and control means
" responsive to said call signal for outputting,_iﬁ said

address signal and said address stored in said ROM means

This Sheet Has Been Replaced
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tlne el apses. 2. A radio pag

sai d protectlon |ni9¢naL+gn“deLeci4ng ne-dEﬂSQmmﬁwiggﬁgﬁﬁT’BEBMMNBMEMTSHEET
di scrim nati ng nmeans r determn a type ofRBulAtmrtl # ar ma ks CT 1996
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particular mark di scrim nating neans. 3. A radi o pager as
clained in claim2, wherein said particular mark di scrimnating neans

di scrimnates a B'r'éStldexl%Eic%fl Sl Pafitd QU Algir K debdiiy fip Gledsddd St
character which occurs once before and once é%ter sai d protection tine

signal, and a segggdallyRe @f né%'s%déarstﬁdi‘ég%r dRK ighd RatdpyuBiafg s first

character which océurs tw ce before and orice after said protection timne

si gnal . message control signal associated with said message signal
stored in é%id ROM means;

said control means comprisiﬁg:

protection information detecting means for detecting
from said stored message éignal protection information
made up of a protection:tihe éignal indicative of a time
over which said message signai should be_proﬁected and a
set of particular marks occurring befoté and after said
protection time signal;

time counting means for counting, in respbnse'to said
protection information, a time having expired after the
receptioh of said message signal;

'comparing means for reading, in response to said
protection information, said protection time from said
stored message signal and comparing said protection time
with the time being counted by said time counting means;

message protecting means responsive to the result of
comparison for protecting said stored message siénal until
~said protection time elapses; and |

protection cancelling means responsive.to the result
of "comparison for cancelling the protection of said stored
message signal after said protectiOn.time has elapsed.

11. A radio pager as claimed in claim 10, wherein said

This Sheet [1as Been Rerla
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particular mark discrimnating A% &l TmA@aéEq_-_s\,
particular mark in the-formof a {first aetker
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character and oc&ur¥|dg oncé before and once after said protectloms

si gnal . A radi o pager as clained in claim4, mhereln one 0O
said first char ter .and sec har act er_.conprises a nunmera 6.
A data displ ay r%’&’rc?lpgféns %nrﬁﬁl Shgomprise pa&céc\ﬂlr?g rre%rnks f or
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produce a pagi ng si means i'ng a cal
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si gnal , neans.for storing an address assigned to sald pager,
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signal which gives a message indication corresponding to

the kind of said discriminated particular marks.

12. A radio pager as claimed in claim 11, wherein said
particuiar mark discriminating means discriminates a first
kind of particular mark in the form of the same character
occurring once before and once after saiq protection time
signal, and a second kind of particular mark .in the form

5 of said character occurring twice before and.once after

said protection time.

13. A radio pager as claimed in claim 11, wherein said
particﬁlar mark discriminating means discriminates a first
kind of particular mark in the form of the same character
occurring once before and once after said protection time,
and a second—kind of particular mark in the form of a

character different from said character and occurring

once before and once after said protection time.

14. A radio pager as claimed in claim 12, wherein said

charactex comprises a numeral.
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signal protecting neans résponsive to said protection informtion for

protecting sai deEéﬁagélé' gaeltiéh%edmagksaag BREFAGRMYVRA UNHilsS adid
protection tinme el apses; wherein said protection i nformation

det ecting ”Eansmégﬁa?ésﬁﬁdﬁéékhéﬁ|ébrﬂ&éﬁoﬁ&&ﬁglEbn&bu!ug@ﬁﬁﬁa1kmhd of
determining a type of said particular nmark
particular mark discriminated accords to said message

control signal associated with said entire message signal.

16. A radio pager as claimed in claim 15, wherein on the
elapse of said pfotection time, said stored message sighal
corresponding to said first kind of particular mark has
said protection information thereof deleted, while séid
stored message signal corresponding to said second kind

of paftidular mark has only said particular marks thereof

deleted.

17. A radio pager as claimed in claim 12, wherein said
message indication corresponding to said first kind of
particular mark discriminated accords to said messaée
~control signal associated with said message signal from
which said par£icular marks have been removed, while said
message display corresponding to said second kind of
particular mark discriminated accords to said messade

control signal associated with said entire message signal.
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satd control means being effective for feed| ng_,Lo sai d display neans a
message”i ndi cati on associ at ed e lﬁ X PQ@WU particul ar mark
detern1ned-by—sa#d particular narkid G 'tlng‘nea S i
18- in said rress ge i nWi c‘;ﬁl%@ i a eﬁEa{‘T&ﬁE'\égﬁ\"&SﬁFFEt.
type of sai d“!mﬁ wherF-drseri m nated and dc utrr_l“xng W(jhlbﬂssa d
protection t ,c to cause displsay of sai ¢ dgesignat

wi t hout said partlcular narR and said protection tine S|gna , I'l'e sai
message indication associated with said second type of said

18. A radio pager in accordance with claim 17, wherein
on the elapse of said protection time, said stored message
signal_correqunding.to said first kind of particular mark
has said-prdtecﬁioh information thereof deleted, while
said stored message signal corresponding to said secﬁnd
kind of.paftigﬁiar mark has only said particular marks

thereof deieted.
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particul ar mark and occurrinﬁmthﬂlsai d protection time is effective to
¥

cause display of said messagdl s@nal- M LRoukeRa)ld particular nmark.
7. A radi o pager as claifged | nggbakftf. whejlein on h@,;g)_(&k%hé.q,ﬁ
; a
t

"said protection tinme, said stlered—messag corregpondl ng
first type of said particular mark has said protection |Dg@[:

entirely deleted, while said stored nessageysignal cor tespond MY ,
second type of said particular mark has only said particular mark thereor
- del et ed. 8. A radi o pager as clained in claim®6, wherein said

first type of said particular mark is in the formof a first character -

whi ch occurs once before and onggadfAt pisp ol ¢ R BIGPigErti me signal, and
said second type of said particular mark 1s in the formof said first

character which occurs twi ce before and once after said protection tine
si gnal . A radio pager as clainmed in claim8, wherein on the

9.
expiration of | rqtection time, said stored nessage signal
correspondi ng @@é’@%ﬁéﬂ#l rst type of said particular nmark has said

protection infornmation thereof entirely deleted, while said stored message
ai'd par t1 oul ar. mar i PRa ey SR Cabdtheof hubiiyiealy prdiEtind'a FRLENICIAREY
pager, conpri $veya limited periodf dime. ngheEresiyer storesawesspge sigpaldn ampessagenal
recei ved via 3maniteRipa.avéa (62) included in control means (6) thereof, When the pager detects
out of the stored message signal protection information which is made up of a
protection time signal indicative of a period of time for protecting the signal and a set
of particular marks occurring before and after the protection time signal, its protects
the message signal over the protection time. The message signal is protected in either
of two modes which are discriminated from each other on the basis of the number of
the kind of particular marks. During the protection time, the stored message (signal)
is displayed in the first mode wherein a message without the protection information
appears or in the second mode wherein the entire message appears, depending on the
above-mentioned protection mode.
Fig. 1 | |
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produce a paging signal, decodi ng means for producing a call signal
-Including an address nunber signal and a nessage signal 'in response to said

%agrﬁg;signal, ROM neans for storing an address assigned to said
pager ,* altering nmeans for performng an alertlng operatlon in
response to an alert signal, di spl ay neans ft ’ Feg.sage

in response to a nessage control S|gnal ang
responsive to said call signal for outputti g, if sa
sai d address stored in said ROM nea = i denti cal ,
storing said nessage signal in a ;‘133! storage are and outputting said
nmessage control signal i i : i i
message storage area,;




protection infornmation detecting neans for detecting protection information
fy om said nessage signal produced by said decodi ng neans, »
i nf or mati on bei ng made up of a protection tinme signal i ndi aﬁrmACQMEQﬁAJn;T
over which said nessage signal should be protected from bejl ng sed and
particular mark occurring before and after the protection
protection information being included in said paging sign
out putting neans for counting, in response to said protection information,
a time having expired after the reception gfj4said nessage signal; )
conparing nmeans for reading, in response to said protection information,
sai d protection tIWE fromsaid stored nessage signal and conparlng sai d

protection time wtih e tine- g—eounted—hy—sprdtTmgcoymtT ans and
for producing a recnlf of sai d ¢ofparing;| < nﬁéssage~pﬂotepLDng means
responsive to said{'esiilt for |profecting jsaid stbred .°
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message signal until said protection tinme el apses; and protection
cancel | ir-ng fmeans responsive to said result for cancelling the protection of
sai d stored nessage signal after said protection tine has el apsed. -
11. A radio pager as clainmed in claim 10, wherein said.control neans

further conprises particular mark discrimninating neans f'rnﬁﬁéﬁééf -rgH%ET
t

type of said particular mark detected from sgy4 stored ssage

said control nmeans being effective for delivering the ne S@&g '19%
signal in a formwhich gives a message indication_ corresj g TE T e type
of said discriminated particul a nark »\4§0]- A radlo pager as

claimed in claim1l, wherein s %fﬁﬂh?g Jfar k di scrim nating neans
discrimnates a first type of sjid pa ﬁa mark in the formof a first
character occurring once before and onge after said protection time signal,

and a second type of said particular nprk in the formof said first
character occurring tw ce bef org—amtdothce—aftear gﬁ)d protection tine

si gnal . 13. A radio i fed claim1l, wherein said
particular mark di scrimnating %ggmrates a first type of said

particular mark in the form of +st—charaecter occurring once before and
once after said protection tine signaly and ;@Becond type of said
particular mark in the formof a sec er different fromsaid first
character and occurrlng once bef ‘o Ml er said protection time

si gnal . v J/d/jOQ
PIPLAYNG MEssfeE

1

PROTECTION [NFRHH[ PROTECTioN INFRALT
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CANCELLING | 303
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14. A radio pager as clained in claim 12, wherein one of said fi r st
cRaracter. and sai d second character conprises a nuneral .

data display radi o pager, conprising:
recei ving neans for denodul ati ng an RF signal received vi a an a ?@qu

produce a pagi ng signal, " decodi ng nmeans for produc] NGh:&..
i ncluding an address nunber signal and a messagggqsi gnal i n 1o sar dm~
pagi ng signal, ROM neans for storing an address assigned to said
pager, alerting means for performng an alerting operation in
response to an alert -
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si gnal , * di spl ay neans for displaying a nessage in
message control signal, and control neans responsi
signal for outputting if said address signal and said addr
sald .ROM neans are identical, said alert signal, storing $ :
signal in a nessage storage area, and outputting said nesgage con&ra
signal ‘associated with said message signal “stored in said nessage SGE
area; 'said control means conpri sing: protection |nfornat|on
detecting neans for detecting protection information fromsaid nmessage

si gnal produd@ichhis @t meerssaryi dip. e dhe clanse PiptiBee &:8-0r7 IMBEALRIAYING &0 g

made up of aapyoMifent. O'I’héﬁ NFick 'aﬁ'ﬂn%hcde@ﬁ ﬂiekéé@e @fgnﬂ WouTR coN@iucibliydecasy the
nmessage signal' shoul d rot ect ed‘é ejn rased r%g ijartlcul ar, rk
occurring bef5F¥Ee ¥iEE Sloagerarep i o e@%ﬁ % AEFRL0T 1o, PHEh mseage; Ygnals,
i nf or mati on bbsmtmglcﬁaxfﬁdxenﬂusealfdh@agssage siggalastorage area.  tine outputting
Teans 1 or COUNtE MOl S0P e oBls bR §PLESIsES bhf OF FRAASR, it WG thar

havi ng expired after Y ece sa
conparing netés swmhr@adpmgectmg f cHISEHARR m@abaar@gq;r @heecsmmh forf deleting oit, is

sai d protect hﬁﬂ 6%&5%&%@ t8 1thé BbveRSACSCHS! hgad it fifé BRTPThéAla %@ésga (=
protection tine vm e ti qud%irggdcountﬁgeu% ,sald time counting neans and

for produci nif&8al against r's intention.
As stated above, the protection and deletion of a message signal relying only on

switches is not satisfactory when it comes to the efficient use of message signal storage
area and the reliable protection and deletion of a message signal.

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more of the
abovementioned disadvantages.

According to one aspect of the present invention, there is disclosed a data
display radio pager comprising:

receiving mgans for demodulating a radio frequency (RF) signal received via an
antenna to produce a paging signal,

decoding means for producing a call signal including an address signal and a
message sigﬂal in response to said paging signal,

ROM means for storing an address assigned to said pager,

altering means for performing an altering operation in response to an alert
signal,

display means for displaying a message in response to a message control signal,
and

control means responsive to said call signal for outputting, if said address
signal and said address stored in said ROM means are identical, said alert signal, storing
said message signal in a message storage area, and outputting said message control
signal associated with said message signal stored in said message storage area;

said confrol means comprising:

protecting information detecting means for detecting protection information
from said message signal produced by said decoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased and a particular mark occurring before and



cortpari nb: nmessage protecting nmeans responsive to said result for
protecting said stored nessage signal until said protection tine el apses;
protection cancel ling nmeans responsive to said result for |
protection of said stored nmessage signal after said prot CBEBM‘DEMEN'F%EEET
el apsed,; wherein said control neans further conpiji ses prr&clufﬁ '
mar k di scrim nating nmeans for discrimnat i'r‘rg' a type of sfiletpari.
detected fromsaid stored nessage signal, said type inclu
and a second type; . said control neans being effective for i ]
del i vering t ABenries pyateciion: tigle signalalsaidn prptection ipferanatign \heing, ingladedgin said

i ngi cation cpsgifisBinal; Afdt o the type of said discrimnated particular mark;
an

.......
.............

message signal protecting means responsive to said protection information for
protecting said message signal stored in said message storage area until said protection
time elapses.

According to another aspect of the invention, there is further disclosed a data
display radio pager comprising:

receiving means for demodulating a radio frequency (RF) signal received via an
antenna to produce a paging signal,

decoding means for producing a call signal including an address signal and a
message signal in response to said paging signal,

ROM means for storing an address assigned to said pager,

alerting means for performing an alerting operation in response to an alert
signal, ' '

display means for displaying a message in' response to a message control signal,
and control means responsive to said call signal for outputting, if said address signal and
said address stored in said ROM means are identical, said alert signal, storing said
message signal in a message storage area, and outputting said message control signal
associated with said message signal stored in said message storage area;

said control means comprising:

protection information detecting means for detecting protection information
from said mé's_sage signal produced by said decoding means, said protection information
being made up of a protection time signal indicative of at time over which said message
signal should be protected from being erased and a particular mark occurring before and
after the protection time signal, said particular mark being selectively of at least a first
type or of a second type, said protection information being included in said paging
signal; and

message signal protecting means responsive to said protection information for
protecting said message signal stored in said message area until said protection time
elapses; | .

wherein said protection information detecting means comprises particular mark
discriminating means for determining a type of said particular mark;

said control means being effective for feeding to said display means a message
indication associated with the type of said particular mark determined by said particular
mark discriminating means; and



wherei n"sai d nmessage indication associated with said first type of said
particul ar mark, when discrimnated and occurring wthj | |
ti.me, is effective to cause display of said nessage si {jnREPVACGEMENT 8BEET
particular mark and said protection tine signal, whileisaid, nessage

I ndi cati on associated with said second type of said pa’t!’i)awﬂaﬁ..dhﬂ.klssﬁd..
occurring within said protection tine is éffective to Exase=dispk

nmessage signal w thout said particular mark. 16. A radi o pager
as claimed in claim15, wherein on the expiration of said protection tine,
sai d stored nessaddessinsaid messagedpdisationyaseriaad with said firsf gypef said pprticular
p?rt i gul ar ik, mnls@ih&ixﬁmﬁtem%ddoacdtuaﬁ@g withie rsaldh proeedtiodefime ods effbetive Iﬁoai d
stored nessage si.gnal correspondin Sai econd. e i d.particular
mark has onf s§a‘#‘%’qf)‘ér°% i) ﬁ’gssﬁﬁ? Ig%t“ﬁg?”é@?&d%“&p&gl.cwap itk 5‘%7.&“ pritegtéod} 0
pager as cl simeesignal, cvhilensaid  mesisageeindicativnl associntese Wwithi said seoond sype iofitsail
with a first,taaer ' | B 8bsdh 64 b AR PR cand F N
Wit hin sai drpp_r ot ec.%%gkll&ﬁ.gahﬁggeﬁl?{é%}giﬁs??o cauésillgégsiréspl ayég‘fSl sai (ﬁﬁggsgfgeg
si gnal wi t h&dif messagegnal withept said RarticWlas Magk-pr ot ection tine signal, while
sai d nmessage i ndi gaicomling to another aspect of the invention, there is further disclosed a data

display radio pager, comprising:

receiving means for demodulating an RF signal received via an antenna to
produce a paging signal, '

decoding means for producing a call signal including an address number signal
and a message signal in response to said paging _signal,

ROM means for storing an address assigned to said pager,

altering means for performing an alerting operation in response to an alert

e
o

signal,

display means for displaying a message in response to a message control signal,
and

control means responsive to said call signal for outputting, if said address
signal and said address stored in said ROM means are identical, said alert signal, storing
said message signal in a message storage area, and outputting said message control
signal associated with said message signal stored in said message storage area;

said control means comprising:

protection information detecting means for detecting protection information
from said message signal produced by said deéoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased and a particular mark occurring before and
after the protection time signal, said protection information being included in said
paging signal; '

time outputting means for counting, in response to said protection information,
a time having expired after the reception of said message signal;

comparing means for reading, in response to said protection information, said
protection time from said stored message signal and comparing said protection time with
the time being counted by said time counting means and for producing a result of said
comparing;

message protecting means responsive to said result for protecting said stored
message signal until said protection time elapses; and



associated with a second type of said particular mark and occurring within
said protection tine is effective to cause display of said nessage signal
wi.t hout said particular mark; and wherein said p '
di scrimnating nmeans discrimnates said first type of E%&’J%ﬁgﬂggﬁ :
inthe formof a first character occurring once before B?t Ngg?sal
protection tine signal, and said second type of said p QT sar ]’k ‘Tt he
formof said.first character occurring twi ce before and once after said
protection time signal. 18. A radi o pager in accordance with
claim 17, wher ei nPEcqtion sanaeliing dneags EAPONSPEo e it rresylfefor seangelling the

nesz age tSI g?adte&mrcﬁ%amruimﬂéa heéds Is@kg:fal afiér sa olta‘cu@@txgleﬂ?ate sdiar nmark has
said protection infor n e.said st
si gnal corr espond?‘r‘fﬁ rﬁ%’%gﬁ @?ﬁﬂe&ﬁghﬁm% DB ’t§m W%%Fgggg’ﬁpy
sai d parti cdisplaymradio gajger, eompdisingt ed.

receiving means for demodulating an RF signal received via an antenna to

>

produce a paging signal,

decoding means for producing a call signal including an address number signal
and a message signal in response to said paging signal,
ROM means for storing an address assigned' to said pager,
alerting means for performing an alerting operation in responsé to an alert
signal, _ :
display means for displaying a message in response to a message control signal,
and

control means responsive to said call signal for outputting if said address signal
and said address stored in said ROM means are identical, said alert signal, storing said
message signal in a message storage area, and outputting said message control signal
associated with said message sighal stored in said message storage area;

said control means comprising:

protection information detecting means for detecting protection information
from said message s1gna1 produced by said decoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased and a particular mark occurring before and
after the protection time signal, said protection information being included in said
paging signal; |

time outputting means for counting, in response to said protection information,
a time having expired after the reception of said message signal;

comparing means for reading, in response to said protection information, said
protection time from said stored message signal and comparing said protection time with
the time being counted by said time counting means and for producing a result of said
comparing:

message protecting means responsive to said result for protecting said stored
message signal until said protection time elapses;

protection cancelling means responsive to said result for cancelling the
protection of said stored message signal after said protection time has elapsed;



21" ‘dontrol means further conprises particular mark discrimnating nmeans
for discrimnating the kind of said particular marks det etz '

stored nmessage signal; said control means deliverin t’ﬁ@%&@g SHEET |
control signal which gives a nessage indication correspongding t t '

of said discrimnated particular marks. Da&__f_@__mﬁg@_!
- 6a - o

- wherein said control means further comprises particular mark discriminating
means for discriminating a type of said particular mark detected from said stored
message signal, said type including a first type and a second type;

said control means being effective for delivering the message control signal in a
form which gives a m_essagé indication corresponding to the type of said discriminated
particular mark; and

wherein said message indication associated with said first type of said particular
mark, when discriminated and occurring within said protection time, is effective to
cause display of said message signal without said particular mark and said protection
time signal, while said message indication associated with said second type of said
particular mark and occurring within said protection time is effective to cause display of
said message signal without said particular mark.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other objects, features and advantages of the present
invention will become more apparent from the following detailed description when taken
in conjunction with the accompanying drawings, wherein:

FIG. 1 is a block diagram schematically showing a data display radio pager
embodying the present invention;

FIG. 2 shows a specific format of an RF signal




12 A radio pager as clained in claim1l, wherein said particular mark
di scrimnating neans discrimnates a first kind of particular mark in the
formof the sane character occurring once before and fter said
protection time signal, and a second kind of particul -
%‘98 &SHEEHR

of said character o I" n fore,gnd once afte
tinme. 13. A radi oﬁmm wl m I n c aim11l, wher i f‘ I’tICU|
mar k di scrininating freahs 'di dcri®nihates a first L. ﬁ‘

What is claimed is:

1. A data display radio pager comprising:

receiving means for demodulating a radio frequency (RF) signal received via an
antenna to produce a paging signal, .

decoding means for producing a call s1gnal including an address signal and a
message signal in response to said paging signal,

ROM means for storing an address assigned to said pager,

altering means for performing an altering operation in response to an alert
signal,

display means for displaying a message in response to a message control signal,
and _
control means responsive to said call signal for outputting, if said address
signal and said address stored in said ROM means are identical, said alert signal, storing
said message signal in a message storage area, and outputting said message control
signal associated with said message signal stored in said message storage area;

said control means comprising:

protecting information detecting means for detecting protection information
from said message signal produced by said decoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased and a particular mark occurring before and
after the protection time signal, said protection information being included in said
paging signal; and

message signal protecting means responsive to said protection information for
protecting said message signal stored in said message storage area until said protection

time elapses.
2. A radio pager as claimed in claim 1, wherein said protection

information detecting means comprises particular .mark dlscnmmatmg means for
determining a type of said particular mark;

said control means for feeding to said display means a message indication
associated with the type of said particular mark being determined by said particular
mark discriminating means.

3. A radio pager as claimed in claim 2, wherein said particular mark
discriminating means discriminates a first type of said particular mark in the form of a
first character which occurs once before and once after said protection time signal, and
a second type of said particular mark in the form of said first character which occurs
twice before and once after said protection time signal. .



kind of particular mark in the formof the sane charagt
before and once after said protection tine, and a se

particular mark i—ﬁ—t—he—f—m“mof—a— character different ml; d
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4. A radio pager as claimed in claim 2, wherein said particular mark
discriminating means discriminates a first type of said particular mark in the form of a
first character which occurs once before and once after said protection time signal and a
second type of said particular mark in the form of a second character different from said
first character and occurring once before and once after said protection time signal.

5. A radio pager as claimed in claim 4, wherein one of said first character
and second character comprises a numeral.
6. A data display radio pager comprising:

receiving means for demodulating a radio frequency (RF) signal received via an
antenna to produce a paging signal,

decoding means for producing a call signal including an address signal and a
message signal in response to said paging signal,

ROM means for storing an address assigned to said pager,

alerting means for performing an alefting operation in response to an alert
signal,

display means for displaying a message in response to a message control signal,
and control means responsive to said call signal for outputting, if said address signal and
said address stored in said ROM means are identical, said alert signal, storing said
message signal in a message storage area, and outputting said message control signal
associated with said message signal stored in said message storage area;

said control means comprising:

proféction information detecting means for detecting protection information
from said message signal prpduced by said decoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased and a particular mark occurring before and
after the protection time signal, said particular mark being selectively of at least a first
type or of a second type, said protection information being included in said paging
signal; and _ .

message signal protecting means responsive to said protection information for
protecting said message signal stored in said message area until said protection time
elapses;

wherein said protection information detecting means comprises particular mark
discriminating means for determining a type of said particular mark;

said control means being effective for feeding to said display means a message
indication associated with the type of said particular mark determined by said particular
mark discriminating means; and
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15. A radio pager as clainmed in claim11, wh
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wherein said message indication associated with said first type of said particular
mark, when discriminated and occurring within said protection time, is effective to
cause display of said message signal without said particular mark and said protection
time signal, while said message indication associated with said second type of said
particular mark and occurring within said protection time is effective to cause display of
said message signal without said particulaf mark.

7. A radio pager as claimed in claim 6, wherein on the expiration of said
protection time, said stored message signal corresponding to said first type of said
particular mark has said protection information thereof entirely deleted, while said
stored message signal corresponding to said second type of said particular mark has only
said particular mark thereof deleted.

8. A radio -pag"er as claimed in claim 6, wherein said first type of said
particular mark is in the form of a first character which occurs once before and once
after said protection time signal, and said second type of said particular mark is in the
form of said first character which occurs twice before and once after said protection
time signal. '

9. A radio pager as claimed in claim 8, wherein on the expiration of said
protection time, said stored message signal corresponding to said first type of said
particular mark has said protection information thereof entirely deleted, while said
stored message signal corresponding to said second type of said particular mark has only
said particular mark thereof deleted.

10. © A data display radio pager, comprlsmg

receiving means for demodulating an RF signal received via an antenna to
produce a paging signal,

decoding means for producing a call signal including an address number signal
and a message signal in response to said paging signal,

ROM means for storing an address assigned to said pager,

altering means for performing an alerting operation in response to an alert
signal,

display means for displaying a message in response to a message control signal,
and

control means responsive to said call signal for outputting, if said address
signal and said address stored in said ROM means are identical, said alert signal, storing
said message signal in a message storage area, and outputting said message control
signal associated with said message signal stored in said message storage area;

said control means comprising:
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mar ks t her eof
protection information. detecting means for detecting protection information

from said message signal produced by said decoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased énd a particular mark occurring before and
after the protection time signal, said protection information being included in said
paging signal; |

time outputting means for counting, in response to said protection information,
a time having expired after the reception of said message signal;

comparing means for reading, in tesponse to said protection information, said
protection time from said stored message signal and comparing said protection time with
the time being counted by said time counting means and for producing a result of said
comparing;

message protecting means.responsive to said result for protecting said stored
message signal until said protection time elapses; and

protection cancelling means re_sponsiVe to said result for cancelling the
protection of said stored message signal after said protection time has elapsed.

11. A radio pager as claimed in claim 10, wherein said control means
further comprises particular mark discriminating means for discriminating a type of said
particular mark detected from said stored message signal;

said control means being effective for delivering the message control signal in a
form which gives a message indication corresponding to the type of said discriminated
particular mark.

12.
discriminating means discriminates a first type of said particular mark in the form of a
first character occurring once before and once after said protection time signal, and a
second type of said particular mark in the form of said first character occurring twice
before and once after said protection time signal.

13. A radio pager as claimed in claim 11, wherein said particular mark
discriminating means discriminates a first type of said particular mark in the form of a
first character occurring once before and once after said protection time signal, and a
second type of said particular mark in the form of a second character different from said

A radio pager as claimed in claim 11, wherein said particular mark

first character and occurring once before and once after said protection time signal.

14. A radio pager as claimed. in claim 12, wherein one of said first
character and said second character comprises a numeral.
15. A data display radio pager, comprising:

n
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receiving means for demodulating an RF sign_al received via an antenna to
produce a paging signal,

decoding means for producing a call signal including an address number signal
and a message signal in response to said paging signal,

ROM means for storing an address assigned to said pager,

alerting means for perfdrming an alerting operation in response to an alert
signal, ’
display means for displaying a message in response to a message control signal,
and :

control means responsive to said call signal for outputting if said address signal
and said address stored in said ROM means are identical, said alert signal, storing said
message signal in a message storage area, and outputting said message control signal
associated with said message signal stored in said message storage area;

said control means comprising: '

protection information detecting means for detecting protection information
from said message signal produced by said decoding means, said protection information
being made up of a protection time signal indicative of a time over which said message
signal should be protected from being erased and a particular mark occurring before and
after the protection time signal, said protection information being included in said
paging signal; '

time outputting means for counting, in response to said protection information,
a time having expired after the reception of said message signal;

comparing means for reading, in response to said protection information, said
protection time from said stored message signal and comparing said protection time with
the time being counted by said time counting means and for producing a result of said
comparing:

message protecting means responsive to said result for protecting said stored
message signal until said protection time elapses; '

protection cancelling means responsive to said result for cancelling the
protection of said stored message signal after said protection time has elapsed;

wherein said control means further comprises particular mark discriminating
means for discriminating a type of said particular mark detected from said stored
message signal, said type including a first type and a second type;

said control means being effective for delivering the message control signal in a
form which gives a message indication corresponding to the type of said discriminated
particular mark; and
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signal associated with said entire nessage signal .
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wherein said message indication associated with said first type of said particular
mark, when discriminated and occurring within said protection time, is effective to
cause display of said message signal without said particular mark and said protection
time signal, while said message indication associated with said second type of said
particular mark and occurring within said protection time is effective to cause display of
said message signal without said 'pArticular mark.

16. A radio pager as claimed in claim 15, wherein on the expiration of said
protection time, said stored message signal .corresponding to said first type of said
particular mark has said protection information thereof deleted, while said stored
message signal corresponding to said second type of said particular mark has only said
particular mark thereof deleted.

17. A radio pager as claimed in claim 11, wherein said message indication
associated with a first type of said particular mark, when discriminated and occurring
within said protection time, is effective to cause display of said message signal without
said particular mark and said protection time signal, while said message indication
associated with a second type of said particular mark and occurring within said
protection time is effective to cause display of 5aid message signal without said
particular mark; and

wherein said particular mark discriminating means discriminates said first type
of said particular mark in the form of a first character occurring once before and once
after said protection time signal, and said second type of said particular mark in the
form of said“first character occurring twice before and once after said protection time
signal.

18. A radio pager in accordance with claim 17, wherein on the expiration
of said protection time, said stored message signal corresponding to said first type of
said particular mark has said protection information thereof deleted, while said stored
message signal corresponding to said second type of said particular mark has only said
particular mark thereof deleted. '
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DATA DISPLAY RADIO PAGER

ABSTRACT

A data display pager capable of automatically protecting a particular message
over a limited period of time. The receiver stores a message signal in a message
signal storage area (62) included in control means (6) thereof. When the pager detects
out of the stored message signal protection information which is made up of a
protection time signal indicative of a period of time for protecting the signal and a set
of particular marks occurring before and after the protection time signal, its protects
the message signal over the protection time. The message signal is protected in either
of two modes which are discriminated from each other on the basis of the number of
the kind of particular marks. During the protection time, the stored message (signal)
is displayed in the first mode Wherem a message without the protection information
appears or in the second mode Wherem the entire message appears, depending on the
above-menuoned protection mode.

Fig. 1



