Mul tiple Alert Pager 3 Background of the:lnvention The present invention
retates to a pager :and, nore particularly, to a nmultiple alert pager for
selectively generating.alert signals by a plurality of alert means such -

an audio alert neans for generating an 10 audible alert tone at a

| oudspeaker, a visual alert means for generating a visual alert signal t
turn~6n an LED, and a vibration alert means for -.generating a vibration '
alert signal to drive a notor, and so on. In conventional pagefs é this
type, when a user 15 is paged or called, he nust set a swtck héf idgg red
position to determ ne whether audio and_visual alert neans are :
si mul t aneously operated or one of the audio and visual alert neans is
operated. In this multiple alert pagktipideAkartchageist have the nunber of
contacts which correspands 20 to the nunber of conbinations of the alert
means, resulting in an increase in size of receiver. Sunmary of the
Invention It is a principal object of the present invention to provide a
pager havi ng n o5 witout an increased nunber of
contacts. It is another_object of the present igvention toagrovide a

compact nultiple alert %%ﬁe?rﬁﬁ?%tgb%_ ntigneFah?FeEyi d _g%ﬁbﬁﬂ?nent of
the' i nventi on 19 be, eoeriPesh, @ OH ' MAPeBbEL  aPROETpEQUPTkSES 2 10O

selectively generating alert signals by a plurality of

alert means such as an audio alert means for generating an
10 audible alert tone at a loudspeaker, a visual alert means
for generating a visual alert signal to turn on an LED,
and a vibration alert means for generating a wvibration
alert signal to drive a motor, and so on.
In conventional pagers of this type, when a user
15 is paged or called, he must set a switch_at a desired
position to determine whether audio and visual_alert means
are simultaneously operated or one of the audio and visual
alert means is operated. In this multiple alert pager, the
. : switch must have the number of contacts which corresponds
20 to the number of combinations of the alert means,
resulting in an increase in size of receiver.

Summary of the Invention

It is a principal object of the present invention
to provide a pager having a plurality of alert modes
25 witout an increased number of contacts.
It is another object of the present invention to

provide a compact multiple alert pager with good



. -

receiver for receiving a carrier wave nodul ated with at 5 |[east a paging
si gnal—and denodul ating the carrier wave; a decoder for comparing a |
dempdihat ed carrier wave with its own pagi ng nunber and.generating an alert .
si ghal Vipen a coi nci dence between the denodul ated carrier wave and its own
paoi ek NANber is found; a plurality of alert nmeans for 10 inform ng a user,
‘he Wayging in response to the alert signal; a reset switch for stoppi®
the al & si ghwdawdi €y 'St means provided in the decoder and being '
gsponsi e to a first operation of the reset switch to switch the plurality
nmeans. 15 Brief Desgfifpt bbbaQhedth s FraViRghtkbgSo Beand 2 are

di agrans of conventional pagers; Fig. 3 is a block diagramof a

mul ti pl e al epbsqapen axcouliigle oaderenpadenenbmotk ikhe pr esanidigwventi on;
20 Figs. 4Ato 4L, Figs. 5l-to 5S, and Figs. 6L to 6S are tinming
charts for eXfcgivern for mpreeiving af caheienl wapkemaldeldia tpageritthawm in
Fig. 3; Fig. 7 is a block diagramshowng the main part of a nultiple alert
pager accor diliffstt RRATNI evden heard 2demeduinsipgesbet camrdett. wgvei os.
8L to 8Wshow a tj 'rgéchart for eégl ining t he operation of the nultiple
alert pager_g%§W#QH1 Ly .cempar ing, groQuiatadpraLk 18Fay AN SHOW kS he

mai n part OfG%H“ﬂédﬂgéaéﬂﬁgérFgﬁﬁwgégggg iR 58 3 ELE %q%%g rwhen a

coincidence between the demodulated carrier wave and its

own paging number is found; é plurality of alert means for QJ-
10 informing a user of the paging in response to the alert
-signal; a reset switch for stopping the alert signal; and
first means provided in the decoder and being responsive
to a first operation of the reset switch to switch the

plurality of alert means.

15 Brief Description of the Drawings

Figs. 1 and 2 are block diagrams of conventional
pagers; _
Fig. 3 is a block diagram of a multiple alert
pager according to an embodiment of the present invention; A
20 -+ Figs. 4A to 4L, Figs. 5L to 5S, and Figs. 6L to
ES are timing charts for explaining the operation of the
multiple alert pager shown in Fig. 3;
"Fig. 7 is a block diagram sﬁowing'the main part
of a' multiple alert pager according to another embodiment
25 of the pfesent invention;

Figs; 8L to 8W show a timing chart for explaining

the operation of the multiple alert pager shown in Fig. 7;



enbodi ment of the present invention. 5 Detaided Description of the
Preferred Enbodi ments Pri‘or to describing the present invention in greg ke
detail, exanples of conventional pagers will first be described. Fig./1-is
a block di agram of a conventional pager 10 having audi o and visual A
functjons. A carrier wave nodul ated with a paging signal is supplied f
an enna 1 to a radio receiver 2 and is denodul ated. The denodul at kd
signal is suppldetl to a decoder. 3 and is conpared with its own paging
stored in a paging code 15 nenory 4. \Wen the decoder 3 detects a

coi nci dence bet ween t he Riggwdulist ed liapkaldisayt drheshoweiard 4160 indi e gskr £ an
alert signal is supplied to a | oudspeaker driver conprising a resistor 5
and transi st or of o msl tipldr ialert Ipagispeaicnr Jing Qdiertvi lsle, aridichead ert
signal is supplled to 20 a I| t-emtting diode driver conprising a

resi stor 8 and SRRALTS %ﬁa&ﬁ?%ﬁ??ﬂhﬂﬂ9Q¥MQQﬁn enmtting diode (to be
referred to _as LED erelnafter 10 A battery 11 |s a pomer source for the
| oudspeaker = Lip HEACH voltage to

an audio alert 25 neans nclu the J.quds 7ker 7 thro h a contact a or
a visual alert nmeans |n 3“‘"[ SSESRARS R’?’t?ugﬁtea?%t enfiod rifyet

switch 13 rese p o] $10R eneratln the alert, n
this manner, t eehag%rr % J‘é‘e‘l %c Eﬁﬂ' di P\ﬂtslt?é’l é’rgterr’?eams]ﬁ'b?’trfet

switch 12 be described,

| Fig. 1 is a block diagram of a conventional pager
~ 10 having audio and visual alert functions. A carrier wave
modulated with a paging signal is supplied from an antenna
1l to a radio receiver 2 and is demodulated. The
demodulated signal is supplied to a deceoder 3 and is
compared with its own paging code stored in a paging code
15 memory 4. When.the decoder 3 detects a coincidence
between the demodulated signal and the preset paging code,
an alert signal is supplied to a lqudspeaker driver
_comprising a resistor 5 and transistor 6 so as to drive a
AN _ loudspeaker 7. Othec&ise, the alert signal is supplied to
20 -a-light;emitting diode driver comprising a resistor 8 and
a transistor 9 so as to drive a light-emitting diode (to
be referred to as LED hereinafter) 10. A battery ll is a
. power source for the loudspeaker 7 or the LED 10. A
switch 12 is switched to apply a voltage to an audio alert
25 means including the loudspeaker 7 through a contéct a or a
visual alert means including the LED 10 through a contact

b. a reset switch 13 resets the pager so és to stop



Fig. 2 is a block diagram of another conventional 5 pager having audi o and
vi sual erN\functions. In this pager, an LED 10 constantly fl ashes when
gl | ed or paged. When_g, switch 12 is set at.a contact b, a s
seri es-connected between a battery 11 and a | oudspeaker 7,

grt tone is nore decreased 10 than that in the case whereijn;
the swii\¢cl¥12/is set at a contact a. In this manner, the user can select"
one of twe sﬁé:aeﬂﬁi:c@@eapéﬁﬁtsn@dsltorIgees&gt mBEndr$otheaudichkl € al ert
tone and turning on the LED 10; and the other alert node for generating a

| oud audi bl emaserseloce simel auwdibdngr 15isaalt Akek EDméAnsAByexaeplsifiited

above, according to the conventional pagers for selecting alert neans by

the switchesld2, the switch 12 nust have contacts the nunber of which is

the sane as.the nunber of conbinations of the 20 alert neans. In order to
obtain a nmultiple al eft9pagetstaaplaakidizgsanl pLft protperocoaventional
requirements, the switfch 12 _pust have a Iargg nunber of contacts. However,

the pagerd nRIeHePoira¥dinrrEnpiseal RHRRA A4BCEEPBEN &R &hdsger

' h dr awb 25 h ' Wi b
GuerCOD 19, hgite O BHOREKS0 Zonacaner L05Bh LR R Bueg g8 L 10
bl ock di | 1] I :di- ) . ' f
0 ook 020 o pieg UIALE, Al o aBELa 805 0gel 2 RERRLIER, Of

or equivaleni paLisedP 101058 &dy [i95codn&Bed between a battery Ll and

a loudspeaker 7, so that an alert tone is more decreased QJ
10 than that in the-caée wherein the switch 12 is set at a
contact - a. In this manner, the user can select one of two
.alert modes: one alert mode for generating a soft audible
alert tone and turning on the LED 10; and the other alert
mode for generating a loud audible alert tone and turning
15 on the LED 10.
As examplified above, according to the
conventional pagers for selecting alert means by the
switches 12, the switch 12 must have contacts the number
of which is the same as the number of combinations of the A
20 ‘alert means. In order to obtain a mﬁltiple alert pager
that satisfies all the up-to-date requirements, the switch
12 must have a'la:ge number of contacts. Hdwever,-the
pagers must be portable and compact. Demand has arisen
for a pager overcoming these drawbaéks,
25 - .The present invention will now be described by

way of example with reference to Figs. 3 to 9.

Fig. 3 is a block diagram of a multiple alert



Figs. 4A to 4L show signals at points Ato L in Fig. 3, 5 respectively. It.
is also assuned that Q outputs of each flip-flop and each timer in Fig.
are set at a low level in the initial~state. The pagi ng operation by ¢
audio alert nmeans will be first described. A signal received by an .anteqnga /:
1 13340 denodul ated by a radio receiver 2. The denodul ated signal frgmt
radi’o receiver 2 is conpared by a conparator 101 in a decoder 300 w"t
own pagi ng co r | N3 B ' Ao IBIN Y | nci-dence
bet ween t he dg%bﬁfaﬁ%dggnngla&a%the pagl ng&/c%l%e%g%r?%eu{l ,@t he 15
conpar at or - 101 gestet B3eS R duH e Nhened ANAl1 (ad 4dd®y tdo 11y Fidho &) - The
coi nci dence signal causes a D flip-flop 102 to be set (Fig. 4B). A Q output
is supplied toddemtinrilt dereguiatalldnofpantsal ey ttisdgnain geies atDrard42.

t hrough an OR gate 103, so that the input termnal IN goes high 20 (from

| ow t o high, &&lahowh it iy shry sigiake atutgnirsts romd G| ip-Fipps3 105 and
106 are set_at |ow |level (Figs. 4D and 4E, respectively), an output from an
OR gate 107 gdSR&SELI%) % hatltarkSAND SfatassHIRd sthafulQ Qb aoutIgE @ach

i nverter 108 d _an.,AND e 110 is disabled. As a result, 25 a sjgnal
(Fig. 4H) -whi dt} ‘%Jﬁ%i 3GD PSS qudndr A AR P @%.2 k9% keeebency
di vi sion) an tRut. Fi.g.. 4G_froma clock generator 111 by the use of
frequency divﬁ'eﬁﬁfifné£§§5[ﬁﬁ % to a clock i nput termnal CL of the

alert signal generat or THE ﬁa@i?utbg%paer}a@og:atb?r ]SJnB’auad%.osg%%rti rr'ueEai ' w4i!Il

The frequency of an
- be first described. A signal received by an antenna 1l is

Ik_/‘
10 demodulated by a radio receiver 2. 'The demodulated signal

from the radio receiver 2 is compared by a comparator 101
in a decoder 300 with its own paging code stored in a
‘paging code memory 4. When a coincidence between the
demodulated signal and the paging code is found, the

15 comparator 101 generétes a coinéidence signal (at time tl
in Pig. 4A). The coincidence signal causes a D flip-flop
102 to be set (Fig. 4B). ‘A Q output is supplied to an
input terminal IN of anlalert signal generator 104 through

v - an OR gate 103, so that the input terminal IN goes'high

20 (from low to high,_as shown in Fig. 4C). Since outputs
from D flip-flops 105 and 106 are set at low level (Figs.
4D and 4E, respectively), an output from an OR gate 107
goes low, so that an AND gate 109 is enabled through an
inverter 108 and an AND gate 110 is disabled. As a result,

25 a sigﬁal'(Fig. 4H) which is obtained through
freguency-dividing (e.g., 1/2 frequency division) an

output (Fig. 4G) from a clock generator 111 by the use of



out put clock fromthe clock generator 111 is.about 4kHz. 5

The

3l generator 104 generates as the alert signal the signal

recei vge Qm the clock input ternynal CL while the input terminal INis

t her e¢f , <3 ¥

i yh, and this alert sigRal appears at the output term anl OUT
grmttently, for exanple, about 5 Hz, as shown 10
hand, while the input termnal INis set to be Iow, the outpl

infig. 48 .

term nyl 4i SrkgpEnkpnaiPiaee QubpuLs QuppdiQdf keMad clddd Arfduap 114 are
set to be—+0Ow and high (Fig. 4K), respectively, an AND gate 115 is enabl ed,
and an AND geéemiAfli sLdogabhedalefResabaal Henetiagaal 1fodoronrivaigh e
signal generator 104 drives the | oudspeaker 7 through a resistor 5 and a
transi stor 6QRagatholh3i nafi ghokd. inAFig.r d3ul t Thieshdresmren@y. ©f gmager
carrier) is infornmed of the paging. When a reset switch 13 is turned off,

on and of f 20utpat|eleak Fueds
resistor 126 goes hig | ow and hig

bakelogki geaerasnr ldde iendbousdt 4kHzul | - up
Fig. 4L), and a CL input to the D

h h
flip-flop>102 goes IoﬁpethﬂrEnﬁlﬁﬁﬁﬂgﬁFBSQHtﬁﬁ i-@¢egeBeIBEES Afetdrr e,
th t put | d the,al t signal _i t d (Fig. .4)). 25
Aseiguaggar§%£g$€oﬁ?%%@fgbﬁeegbgﬁggtF%hgggﬁdggﬁgﬂﬁgggoﬁé4%§ Afced at the

| oudspeaker f,  Tgyi sualy g 1 Ly @PPLLEORKh3,37 LR SL0 i G ks, sWighehed

Wt h reference

o aler

fromthe Operat ron w

'Fi gs.

3 and Figs. Shqtpn5S aTbee'E86hat"hbpbald he kHENSU PRk Rl dUT O-

. thereof, intermittently, for example, about 5 Hz, as shown

- 10 in fig. 4J. On the other hand, while the. input terminal

IN is set to be low, the output terminal OUT is kept low.

Since outputs Q and Q from a T flip-flop ll4 are set to be

low and high (Fig. 4K), respectively, an AND gate 115 is

enabled, and an AND gate 116 is disabled. The alert

15 signal from the alert signal generator 104 drives the

loudspeaker 7 through a resistor 5 and a transistor 6, as

shown in Eig; 4J. As a result, the user (i.e., pager

carrier) is informed of the paging.

When a reset switch l3_is turned off, on and off

20 while the loudspeaker 7 is driven, one end L of a pull-up

resistor 126 goes high, low and high (Fig. -4L), and a CL

- input to the D flip-flop 102 goes low, high and low

through an inverter 117. Therefore, the output Q goes

low, and the alert signal is stopped (Fig. 4J)..

25 As is apparent from the above operation, an

audible tone is produced at the loudspeaker 7.  The visual

alert operation via an LED 10 which is switched from the

-



51) and is kept ON. An output from an inverter 118 goes 5 high, and then
AND gate 119 is enabled. "A clock signal (Fig. 5M fromthe clock generatgr -
111 is supplied to a clock input termnal CL of a timer 120. Since.a re etéL/L

input termnal R of the timer 120 is 'set at low level, the timer 120 is
started and kept operated for a predeterm ned 10 period of tinme (i.e:,=
secorids). Wien the predeterm ned period of tinme has el apsed, an output fyom

the timer 120 geeaibigbeEEiepekatiaangll5B&,dé@ér&ﬂ@douEEHtrS&EEQRE%h?q
flip-flop 114 goes high (Fig. 5K). As a result, the AND gates 115 an 16
are di sabl ed anBigaabBedndrBsgect buety, 585 so that the visual alert node
via the LED 10 is set. As described earlier, when the output Q fromthe
timer 120 goes high, theThatpese swbhehhb3Dié| tprhedpodObtgotaehtyh (FEHY.
5D), so that an_AND gate 121 is enabl ed through the OR gate 107 and the

out put fron1the5%)o§£dgéﬁe$%P6r°Hil An owtpufppromdanoinvetbek LhPpugoes

tem nal CL o%.a%tiner %%2 as shown in Fig. 5P, In addition, through the OR
gate 107, the ottt F[WE THER @ 1AND-92t9 4bD bvadnaklede AADchock signahd
di sabl es the ANR; teg&OQ The out$i§ fromthe clgf§+generator 111 is

suppl i ed to the SOtk hpthO®stng FH s Ie3eri teh et¥ SypRhiedeRerator

104 th h th 113,. The | K | he_al
2l genorat oy ags Teys CAhEl o e A TheY cfedne, SiRstic aettRe T o

signal generator 104 [ W oma | ow

out put {1 om e doauesicis S oS Mife | Oul) 1§ WEOTYe ] 851 89t ene

out put fromthe clock generator 111
' timer 120 is started and kept operated for a predetermined

- 10 period of time (i.e., 5 seconds). When the predetermined
period of time has elapsed; an output from the timer 120
goes high (time t2 in Fig. 5N), and the output Q from the
T flip-flop 114 goes high (Fig. 5K). As a result, the AND
gates 115 and 116 are disabled and.enabled, respectively,

15 -so that the visual alert mode via the LED 10 is set. As
described earlier, when the output Q from the timer 120
goes high, the output Q from the D flip-flop 105 goes high

| (Fig. 5D), so that an AND Qate 121 is enabled through the

Y ' OR gate 107 and the output from the clock generator 1lll is

20 supplied to a clock input teminal CL of a timer 122, as
shown in Fig. 5P. 1In addition, through the OR gate 107,
the output Q from thé flip-flop 105 enables the AND gate
110 and disables the AND gate 109. The output from the
clock generator 1lll is éupplied to the clock input

25 terminal CL of the alert signal gene;ator'104 thtough the
AND gate 110 énd*OR gate 113. ' |

The clock input to the alert signal generator 104



sane time, the output Qfromthe D fli.p-flop.105 is 5 supplied to the input
termnal IN of the alert signal generator 104 through the OR gates 107 and
103. Since .the high-frequency cl oek®i-s received by the clock input termnal |,
g\ al ert 'signal generator 104, a signal (Fig. 5J) representing a
I>§shi.ng pitch so as to 10 confirmthe switching operation is E;f
s romthe output term_nal OUT of the alert signal generator 104.™
By [usi-agft hil$ S¥dCheyf&Iom he Asdrr SenGYe Gdadtatas Heheil @f tpwbder om

' andg.turns off turns .of f t witch .13 (finme t3 in Fig. 5L). In
e R Eab sty e 1%, o hishat e s og R andhne
time 20 i I t A S t t ate 119 |s disabled to
supply no c?gg %iijﬁgﬁ%tﬁé fﬁ§%§|§%§%ﬁﬁgﬁFtQ§?€¥#% Tlgiﬁ‘t FiEer 120
(Fig. 5M. Yaae theenr et @?ﬁﬁd | fo i oTg he,tinmer 122
has el apsed, the out gu-t @% %;-u 0 toﬁgrrtoﬁprret?lelzl’jzr%& sﬁlleg&b%/qglrrgsm in Fig.
5S), andst hgubplllied- tboRhE03nput’ eeeminhGld 1IN RE the i Sa®idddE, the
timer 122 is reset, and the output Q fromthe tinmer 122 goes Tow (Fig. 5S5).
After the regeaeraftorh@oui maroldd, thienOR gatedd 100t piHE 105 oBidiee Dhe
flip-flops 105 and 106 are set to be low, the input termnal IN of the

al ert signahigbnéragoent@4cgoek. isowerkivegh byheh@R dataks ifpuwnd 103.  An
out put signal J fromthe alert signal generator 104 goes |ow, which

t hereby st of$srg@énadafingft hbesipdeat Sdgnedniieneiradcd 4 medesisyadlchi ng. In

t he sane manner as _described
(Fig. 5J) representing a faster flashing pitch so as to

\o/

10 confirm the switching operation is generated from the
output terminal OUT of the alert signal generator 104. By
using this alert signal, the user can check that the alert
mode is_switched and turns off turns off the switch 13
(time t3 in Fig. 5L). 1In this case, the reset términal R
15 of the timer 120 goes high, and the timer 120 is thus
reset. At the same time, the AND gate 119 is disabled to
supply no clock signals to the élock_input terminal CL of
the t;mer 120 (Fig. 5M). When the predetermined period of
time_preset by the timer 122 has elapsed, the output Q of \)

20 the timer 122 goes high (time t4 in Fig. 5S), and the D
flipfflop 105 is reset (Fig. 5D). At thé same time, the
timer 122 is reset, and the output Q from the timer 122
goes low (Fig._SS).

After the reset of the timer 122, since the

25 outputs Q frqm'the D flip-flops 105 and 106 are set to be

low, the input terminal IN of the alert signal generator

104 goes_lowﬁthroqgh the OR gates 107 and 103. Aan output



-

above, the AND gate 110 is disabled, and the AND gate 109 5 is enabl ed.
Therefore, the clock input termnal CL of the alert signal generator
recei ves | owfrequency. clocks (Fig. 51). Wien the conparator 101 gengrat es
t he coincidence signal after the al®efit“nmode is just switched on, as ¢
descri bed above, the alert signal generator 104 10 generates the al
sigﬁaT by which the LED 10 is turned on because the Q output K (Figi 5
fromthe T flip-tl.qp 11 nahl.e N t L\hen t,h lert [
R Baﬁ J %éoﬁ %Be %ﬁ%@% %6 n 3i§e##2afég ?84t§o%s 1o

to be smﬁtcheé romthe visual alert e the “audi

node 15 via tnﬁibﬁ“@%ﬁ?@59rsEoth%e%WE%Qﬁg§3th% @ﬁ@%a@Nf%Qrédﬁ¥irming

predeterm ned period of tinme as in the audiio to visual alert node sui'tching
operation desaliebédmpaevisaitthing) ORer dhieOBaimer ma@Rkrr Fsndelshe iRl al ert
node at any tine will be described with reference to Fig. ‘3 and 20 Figs.
6L to 6S. - Thiabooper &aheOANDS gattes 1At iial iy stabd edigmands thiee aANDegla tk0dA® 9

swi tched on check, except for the operation of the reset switch 13. Wen
the reset §w tisheagbiledt.ur Fedredoriet, itheopdoakedniputt ltergdmalng@inef Zhe
descri bed above. At the 25 sane tinme, before the predeterm ned period of
time T of thealprsrsigpahagenrapsed, L0derricgh viesy dovwrfsRavensut clogist he
termnal Qof tinmer 120 is supplied to an AND_gate 124 t hrough an

i nverter 123,(§ﬁ8°tﬁé)higWhFBVEPeoﬁPBBFrPFeﬁléﬂé'ﬁéﬂﬁFﬁéﬁthﬁﬁ Dflip-flop

tﬁéeLstﬁFEplIggikgihggcéNQi %gi %%%érsghgh% e&@emé 2 %t%u%%4sb%t% %%Ied.

k) on, as described above, the alert signal generator 104
10 generates the alert signal by which the LED 10 is turned
on because the Q output K (Fig. S5K) from the T f£lip-flop
114 enables the AND gate 1l16.
When the alert mode is to be switched from the
visual alert mode via the LED lq-to the audio alert mode
15 via the loudspeaker 7, the switch 13 is kept ON for the
predetermined period of time as in the -audio to visual
alert mode suitching operation described previously.
An operation for confirminé the set alert mode at
any time will be described with reference to Fig. 3 and
20 Figs. 6L to 6S. . This operation is substantially the same
as the alert mode switched on check, except for the
operation of the reset switch 13.
When the reset switch 13 is turned on, it is
operated in the same manner as described above. At the
25 same time, befoke the predeterminéd period of time T of
the timer 120 has elapsed, the high level from output from

the terminal Q of timer 120 is supplied to an AND gate 124



condi ti g since the out put of an-nverter 125 i.s at high 5 | evel, the

out p omthe Dflip-flop 106 goes high. Subsequently, the AND gate 121
i's d \hrough the OR gate 107 .and the timer 122 is .started. At the 9
sa Y2\ the AND gate 110 is enabled, the clock input termnal CL of the
alert i | {generator 104 receives the 10 high-frequency cl ocks (Fig. 6£l; _

rf signal generator 104 is started through the OR gate 103.
Th f t t NCLLO h ' Fi 6 t t put
ery | gfé%ﬁé gﬁﬁ?ﬁ&é?EeE %EE-Shgﬁakh%ohgg? iLv%&p%ﬁﬁ§¥§hé%ﬂﬁ%°U pu

Sr gnal “geherato hi's check

gener at Othbheedninh EAgT 8Enbn_§ll9ﬁ!lk§23p0fl-0_t2i 78 Fupbilike tdd"helddp n the
same manner as the alert node switching check signal. In this manner, the

user can al waysechesk sbethuer ené. alipryapede24Fiig. efabled.bl aridedi agyiam of
a multiple alert pager according to another enbodi mrent of the present 20

i nvention. Toendieionpodénce shet ohéguknofhenedbudiciremt 125 Hisg.at3 hbygh
turning on the reset swtch 13 for the predeterm ned period of tine T.
However, $n ieeekpbblenentpeho@nframrFehe D, flhp-flept 1ABdgoes dvighched by
repeating on/off operations of a reset switch 13 exceeding 25 a

pr edet er m ne@UPERBRENBLYY| FRS MPhEAta bPRédéferRrREGIpENIOYILY HiemOR A
flip-flop, a counier ang a tiner arf eset in the initial state. Wen
the reset swittd 187;an¢urhedtbRera éﬁob?pﬁFdEFFS: 8BF £AEmMSEM™S fHiMSf | op

202 goes hi g, LhiQR90. 80 §1YCLL®LndBTea, AeREIBTLCK QMPAT ARG LCE Na
"of the alert signal generator 104 receives the |
10 high-frequency clocks (Fig. 6I), and the alert signal
generator 104 is started through the OR gate 103.
Therefore, the alert function check signal (Fig. 6J)
‘appears at the output terminal OUT of the alert signai
generator 104. This check signal is generated for the
15 predeterﬁine period of time T of the timer 122 in the same
manner as the alert mode switching check signal. 1In this
manner, the user can always check the current alert mode.
Fig. 7 is a block diagram of a multiple alert
pagef according to another embodiment of the present
20 invention. The alert mode is switched in the embodimen£ of
Fig. 3 by.turning on the reset switéh 13 for the
predetermined period of time T. However, in the
embodiment shown in Fig. 7, the alert mode is switched by
repeating on/off operations of a reset switch 13 exceeding
25 a predetermined number of times within a predetermined
period of time.

A flip-flop, a counter and a timer are reset in



AQUT of a clock generator 111 is supplied to.a timer 204 5 through an AN
gate 203. The output Q fromthe tinmer 204 is kept low until a predeterny
period of time T therein has el ap gg (Fig. 8V), so that an AND gate 2036
enabl ed through an inverter 205. Every tine the reset switch 13 is turfed
on, -the count of a counter 207 is 10 increnmented. Wen the reset sw {ch
13 ¥ repeatedly turned on/off a predeternined nunber of times, the outyuL
Q fromthe counter 207 goes high (Fig. 8W. By coupling the output Q from
the counter 2B7eoinFrial 7sEake eadVioent beeouepet €¥item LBelisi herne@0ont

Fig. 3, alert de 15 swi t chi b f d.Db ting th / of f _
operation of &3 SBEREE S Ten T | B PRk o iﬁﬁaﬁﬁ’!p;iﬁ%ﬁgézgg.hﬁéh%eﬁ  he
det I ned ' ' T h ' - 204 .t out put Q
P om the t merReehol &% 1A dor 2ol A S Hndt oerP8 50083 PkE Lormtent ooy
20 d the ti 4 b | £ mul L . o] store
Che Tnitial STor o) {IELENeAGatan LIE IV LB E 8 LS ROPFRG! 1A0E° e
reset switsh did bsgh UNANDGatoVEYE! . € & 856t 29 eSLERL Lo YA

the power switch (not shown)™ of the 25 pager 1s turned on. I S case,

alert node swi4 atépg Tawn det Perd osrede ©sv vimdd efed Iea PopeEimei dch is turned

on. In order to swtch the alert node, the power switch nmust be turned

of f, resultingheémeimcdayesiepsed (Moye\var),, encide i cxied egateesiopeisod of

time of the timer 204 has el apsed, erroneous alert node switching due to an
enabled through an inverter 205. - Every time the reset

U2 switch 13 is turned on, the count of a counter 207 is
10 increménted. When the reset switch 13 is'repeatedly
turned on/off a predetekmined'number of times, the output
Q from the counﬁer 207 goes high (Fig. 8W). By coupling
the output Q from the counter 207 of Fig. 7'instead of the
output @ from the timer 120 of Fig. 3, alert mode
15 switching can be performed by repeating the on/off
| operation of the reset switch 13 in the same manner as in
Fig. 3. When the predetermihed period of time T' of the
timer 204 has elaﬁéed, the output Q from the timer 204
goes high to reset the D flip-flop 202, the counter 207
20 and thé timer 204, thereby causiﬁg the'multip;e alert
' pager to restore the initial state.
In this embodiment, the timer 204 is'startéd when
the reset switch 13 is turned dn. waever, the timer 204
may be started when the power switch (not shown) of the
25 pager is turned on. In this case, alert mode switching
can be performed only after the power switch is turned

on. In order to switch the alert mode, the power switch



. £. Hewever, when the ANE gate 116 is omtted, .i.e., the resistor
8/is. bupl ed to the outp $ of the alert signal generator 104, the
apdi @ ' alert nodes can 10 be sinultaneously set, or only the =
¢ can be set. Wen a circuit shown in Fig. 9 is used in ™
he, 3816 & - fu e dl W Bnd: dheL AN git esnddibv émte 43S, of ablgved, the
visual alert npde, the audio alert 15 node or the - visual alert
node n be wisdrecthed . pridve operictedrpefishe Li tioue toShove £im&Er g209 ksl be
descri bed. \When the reset switch 13 is turned on, and a predeterm ned
period tine effapsed n@r eSS ales apdarswitpuing dgonte hant i mer 120 goes
hi gh. A binary counter 20 (npdul o, 4) having t flip-flops 301 and 302 and
AND gat es 30F LA AR ARELGRARe M it e WCPND gat es 305, 306 and 307 is

enabl ed in accordance with the state of the T flip-flops, 301 and 302. One -
of the alirt node si gtr{hl"tsher %’&%ﬁ%f%%rbt%hdttﬁs% rél BP¥ndlde, an
audio 25 alerdt nd V] | 1 ' | t h an OR gate
308 and/ or fnwﬁsr%%eeta%d@% I_Onfst%ee Z%)Lgé/]éo e%%d‘%?r%@%%?%e;aﬁ%?ggél ert node
via the '0U4&§% qn& Vi I ri;dode yi L are enplified.
However, a Vi r%’t%?r(r)’n a erIr{.tq‘neD e us%éral%eeaﬂlnotor %‘%@t%}zb Egeé'et Fﬁé

‘resistor 8 is directly coupled to the output of the alert

signal generator 104, the audio and visual alert modes can o
10 be simultaneously set, or-only the'visual alert mode can ~
be set.. _ |
| When a circuit shown in Fig. 9 is uséd in place
of the T flip-flop 114 and the AND gates 115 énd 116 of
Fig. 3, the audio and visual alert mode, the audio alert
15 mode or the visual alert mode_cén be selected.
~ The operation of the circuit shown.in Fig. 9 will
be described. When the reset switch 13 is.turned on, and
a éredetermined period time of a timer 120 has elapsed, an
output Q from the timer 120 goes high. A binary counter o
20 (modulo 4) having t flip-flops 301 and 302 and AND gates
303 and 304 is counted up. One of AND gates 305, 306 and
307 is enabled in accordance with thelstate,of the T
flip-fléps 301 and 302. One of the alert mode signals
representing an audio and visual alert mode, an audio
25 alert mode.and a visual alert made is obtained throﬁgh an
OR gate 308 and/or an OR gate 309.

in the above embodiments, the audio alert mode



-
I'n one enbodi nent , . the reset 5 switch for stopping the alert .
signal is operated- in a predeterm ned manner to change the alert node and —
easily check alert node switching. Since the reset switch is used to swifch
the alert node, unlike the conventional pagera using a novable 10 SW t :
the:nmultiple alert pager according to the preSent invention becones conpac
and\p?ovides a variety-of practical applications. -14- CLAIMS 1. A y
multiple alert pagia tloeplosdsgealer adnd tkheevisnalorleetemeidagvaacahe

wave nodul ated with at | east a pagi ng signal and denodul ati ng the received
carrier wave to(inqnsx@melbéhﬁgulaH@ﬂepaging sigrarion mpegvtympde using a
pre-storing a paging signal assigned to the. pager; a sw tch neans which

has a single sw tRHEDpIfAY e} 39 22 uSeE- of the pager, which stops an alert
and whi ch provides an output signal having high and | ow voltage | evels

whi ch correspond 10 to first and_sé%bﬁgﬁ658?%WFBFS’UT‘TﬁE‘s&FFcﬁ?set
respectively;_a plurality of alert neans resppnsive_to.the alert .si.gnal for
informng.t he® useﬁw’fﬁckbn q%fsgo%?h’?%l ?/ %feggegfg%%eéstﬂgFr?ﬁgdpalge is
callgd; and a de et Olled ik ﬁé?éhgoo QH&@ Qﬁetgfeﬁédhgd 5and easiﬂy
recei ver, the nerfory an he switch reans 1 or providing the alert signa
when the demodul atipchipagh & Shed! s ot Aciflgs wWith -
Since the reset switch is used to switch the

alert mode, unlike the conventional pager using a movable
- 10 switch, the multiple alért pager according to the present

invention becomes compact and provides a variety-of

"practical applications.



ored paging signal, and for selecting.one of the plurality of

alert n accordance vmth a conbi nation of timings of occurrences of
the f second operations of 20 the switch. 2. .A pager according
to clfaim efein the first and second operations are ON and OFF

operat i ~fhe switch. 25 3. A pager according to claim11 wherein-
the d rises: a conparatorL f0r conparing the denodul ated pagi ng ™

pre-stored paging signal to generate the alert signal,

hat the pager is being called, 30 when they coincide with
each other,  and a logical circuit cram4s for receiving the output signals of
the conparator and the switch nmeans—te—control the plurality of alert means

i n accordance th th Fﬁltl Ihe alert signal. 5 4. A
pager accordin ‘t oPd twn?p% V\/rger e?gg%vﬁme |gnal generati ng neans
comprises a cl ock o gplo SEAALEE For! Pécéi‘%ﬁlﬂéaé B RrClek msdgid@bka f r an whi ch

the alert signal is derived. . A pager_according to claim4 wherein the

cl ock signal geHtshaat ﬁga%awea@é}?pﬂ%@é G F@'ﬁ%ﬁ-é‘?”&ﬂ FPRERSFEYSE r equency

di vi di ng the oWapuiersivai@ltc0butfit €hed aémaddantd gaRendisdgnal:he out put si gnal'

of the clack generat 2% ?:E, <g]r:ep];:'e-(-3 %%an/ a paging signal ass:.gned to the

pager,
a switch means th.ch has a single sw:Ltch operated by a
user of the pager, which stops an alert and which provides an

output signal havmg high and low voltage levels which correspond o/

1o to first and second operations of the switch, respectlvely,

' a plurality of alert means respons:.ve to the alert signal
for informing the user in one of a plurality of alert modes
that the pagef is. called; and

a decoder responsive to the, outputs of the radio
15 receiver, the memory and g\e switch means for providing the
alert signal when the demodulated paging signal coincides with
the pre-stored paging signal, and for selecting one of the
plurality of alert modes in accordance with a combination of
timings of occurrences of the first and second operations of
20 the switch.

2. A pager according to claim 1 wherein the first and
second operations are ON and OFF operations of the switch.

25 3. A pager accordmg to claim 1 wherein the decoder
camnprises :

a comparator for comparing the demodulated paging
signal with the pre-vrored paging signal to generate the
alert signal, representing that the pager is being called,

30 when they coihcide with each other, and a logical circuit

—_—
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15 di vider being-supplied.to the plurality of alert nmeans in

agcordance wth the selected node. 6. A pager according to claim3 whergl
the logical circuit conprises tiners for controlling timngs of 20
alert signal and various |ogical elements. 7. A pager according to claimj2

per|6ﬁ of time. 25 8. A pager according to claim2 wherein the ON and
operations are alternately repeated a predeterm ned nunber of tines W
a predeterm ned period of tinme. 30 9. A pager as clained in cl aNi
substantially as described with reference;§a Figs. 3-6, Figs 7 and 8 or

Fig. 9 of the acconpanyi ng draw ngs.

for receiving the output signals of the comparator and
the switch means to control the plurality of alert means
in accordance with the mode of the switch and the alert
signal.

(%3}

4. A pager according to claim 3 wherein the alert signal
generating means comprises a clock signal generator for
, generating a clock signal from which the alert signal is
hd derived.

5. A pager according to claim 4 wherein the clock signal

generating means comprises a frequency divider foj: frequency

dividing the output signal of the clock signal generator,

the output signal of the clock generator or the frequency-
15 divider being supplied to the plurality of alert means

in ‘accordance with the selected mede.

6. A pager according to claim 3 wherein the logical
circuit comprises timers for controlling timings of
20 alert signal and various logical elements.

7. A pager according to claim 2 wherein the ON operaty
is continuously performed over a predetermined period of

time.

25
8. A pager according to claim 2 wherein the ON and OFF
operations are alternately repeated a predetermined
number of times within a predetermined period of time.

30 9. A pager as claimed in claim 1 substantially as described

with reference to Figs. 3-6, Figs 7 and 8 or Fig. 9 of the

accanpanying drawings.
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