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DATA DISPLAY RADIO PAGER WITH A TIMEPIECE FUNCTION

BACKGROUND OF THE INVENTION

The present invention relates to a radio pager having a
timepiece function and, more particularly, to a data display
radio pager having a timepiece function and allowing the user of

5 the pager to perform various kinds of time setting operations on
2 single operation switch.

It is a common practice with a dat#_display radio pager -
to alert, on receiving a call signal including an address assigned
to the pager, the user to the call by causing an LED (Light

10 Emitting Diode) to flash.. causing a.. louspeaker to produce an
" alert tone, or causing a vibrator to vibrate. At the same time, '
this kind of pager displays a message also inciluded in the call
signal on a display. An advanced type of data display radio -
pager a.dditioria.ll& has a timepiece function for displaying time on

15 .the display. Such an advanced pager has to have the time
fher’eo;‘ set and, therefore, usually has two operation switches.
Specific'ally, one operation switch is used to set up a time set
mode, to replace the numerical value to be changed,-e. g., one
representative of hours with the numerical value representative

20  of minutes, and to end the time set mode and replace it with the
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BACKGROUND OF THE | NVENTI ON The present invention relates to a

radi o bager? having a timepi ece function and, norp—particularly _1tq a
‘data di spl ay radi o pager having a timepi ece func]THIS SHEETAHAS\BEEN |t he
user of 5 the pager to performvarious kinds of ti set tnEpgAgmratlcns
on -a single operation swtch. 't | s—acomonmrpi-act+ce
with a data display radi o pager to alert, on receiving a call signal
i ncl udi ng an address assigned to the pager, the user to the call by
causing an LED (Light - 10. Emitting Diode) to flash, causing a |ouspeaker
to produce an alert tone, or causing a vibrator to vibrate. At the
sane tine, this kind of pager displays a nessage also included in
t he call

-2

ordinary timepiece mode. The other switch is used_ to increment
or decrement the numerical value of interest by each unit time
‘until it coincides with correct current time. However, such two
operation switches are contradictory to the increé.sing demand

5 for a miniature radio pager.

SUMMARY OF THE INVENTION
It is, therefore, an object of the present invention to-
provide a data display radio pager with a timepiece funection
10 whic§ allows the user to switch over the numerical value to be
changed, and decrement or decrement it on a single operation
switch.
- It is another object of the present invention to provide a
data display radio pager with a timepiece function which sets up_.
15 a time set mode with -the single operation switch. ‘
" It is another object of the present invention to provide a
data display radio pager with a timepiece function which ends the
time set mode with the single switch.
A data display radio pager having a timepiece function of -
20 ° the present invention comprises 2 single operation switch having
a first and a se;:ond state, a counter for counting the period of
time during which the operation switch remains in the second
state, a txme changing section for changing, when the period of
time counted by the counter in a time set mode is shorter than a

25 first predetermined period of time, a numerical value
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signal on a display. An advanced type of data display radio

pager
addi ti‘onal I'y has a tinepiece function for displaying time on 15 t he

di splay. Such an advanced pager has to have.-the tine - thereof set
and, therefore, usually has two operation switches. pw Specifically,

one operation switch is used to set up a tine set
the nunerical value to be changed, e. ¢
hours with the numerical value representative 20 T rates—eand
the tine set node and replace it with the ' :
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representative of a component of time to be changed and
appearing on a display by a unit amount, and a time component
replacing section for replacing, when the period of time counted
by the counting means in the time set mode is equal to or longer
than the first period of time, replacing the numericg.l value to be
changed with another numerical value representative of another
component of time, N
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features a.nc_i advantages of
the present invention will become more apparent from the
following detailed description taken with the accompanying

drawin gs in which:

FIG 1 is a block diagram schematically showmg a da.ta.

display radio pager with a timepiece function embodying the

present invention;

FIG. 2 is a block diagram schematically showing a
Specific hardwars construction of the embodiment;

FIGS. 3-5 are flowcharts demonstrating a specific time
Setting procedure particular to the embodiment; and -

FIGS. BA and 6B each shows specific time appearing on a

display included in the embodiment.
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SUMVARY OF THE

one aspect of the present

ece node. The other switch is used to i ncrenent or

decr enent

val ue of interest by each unit tinme until it coincides with
correct current tinme. However, such two operation switches are
contradictory to the increasing demand for a mniature radio pager.

| NVENTION It is an object of the present invention to
aneliorate one or nore disadvantages of the prior art. - According to

i nvention there is provided a data display  radio

pager with a tinmepiece function, including a counter, a tine.changer, a
replacer, and a starter of a time set node, characterized
by: a single operation switch having a first and a second state; the
counter serving for counting a period of tinme during which the operation
switch remains in the second state; the time changer, serving for changing,
when said period of time counted by said,counter during

time conponent
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 1 of the drawings, a data display

radio pager with a timepiece embodying the present invention is

shown. As shown, the pager includes a display A for displaying

time, a single operation switch.B having a first and a second
state, and counting means C for counting the period of time for
which the switch B remains in the second statee. When the
duration of the second state of the operation switch B determined
by the counting means C is shorter than a first period of time,
time changing means changes a numerical value representative of
the component of current time appearing on a display A and to
be changed.” Component replacing means E replaces the
numerical va.lué representative of the component to be changed
with another numerical valus whén the duration of the second
state counted by the counting means in the.'ti'me set mode is

equal to or longer than the first period of time. Time set mode

starting means F sets up a time set mode when the operation

_ switch B is brought to the second state within a second period of

time after the turn-on of the power.source and the duration of
the second state is equal to or longer than a third period of
time. Fdrther, time set mode ending means G sets time and ends
the time set mode when the duration of the second state is equal
to or longer than the first period of time and the the component
_of time to be éha.nged is the last component.

FIG. 2 shows a specific hardware construg:tion of the



exi stence of said tine set node is shorter than a first predetermn ned
period of time, a numerical value representative of "a conponent of time to
be changed and appearing on a display by a unit anount; the tinme conponent
“repl acer serving, when said period of time counted by said counter during
exi stence of said tinme set node is equal to or longer than the first
period of time, -for replacing said nunerical value to be changed with -
anot her nunerical value representative of another conponent of time; and
the tine set node starter setting up-said tinme set node when the operation
switch is brought to the second state within a second predeterm ned period
of tinme after the turn-on of a power source the radio pager and is held in

the second state for nore than a third predeterm ned period of tine
counted by said counter.

5=

embodiment. As shown, the pager has an antenna 1, an RF
(Radio Frequency) section 2, a waveform shaper 3, a decoder
4, an ID (Identification) memory 5, a CPU (Cent_ra.liProcessing :
Unit) 6, a memory 7, a driver 8, an LED (Light Emitting Diode)
5 9, a loudspeaker 10, an LCD (Liquid Crystal Display)- driver 11,
-a.n LCD 12, a slide type main switch 13, _and a pugh type
operation s“_fitch 14. On receiving a call signal, the pager alerts
the user to 'ch_e call in response to an address signal included in
the call signal, while displaylng a message in response to a
10 message signal also included in the call signal. In addition, the
pager ha.s' a function of displaying current time on the LCD 12.
Such 4 function is incorporated in the decoder 4. Specifically,
the CPU 6 receives time information from the decoder 4 and
displays it on the LCD 12 by controlling the LCD driver 11.
15 ° FIGS. 3-5 demonstrate a specific time setting operation
~ to be executed by the e;nbodiment. mainly by the.'decoder 4,
FIG. 2. FIGS. 6A and 6B each shows a specific condition of the
'LCD 12 occurring when the time setting operation is under way.
The operation of the pager shown in FIG. 2 will be described
20 with reference to FIGS. 3, 4, 5, 6A and 6B.

' As the main switch 13, FIG. 2, is slid from an OFF
position to an ON position, a power source included in the pager -
is turned on (step S1, FIG. 3). On the turn-on of the power
-source. i. e., triggered thereby, the decoder 4 starts a counter,

25 not shd.wn, incorporated thersin (S2). The decoder 4



BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects,

feat ur'es arfd advantages of the present invention will becone nore apparent
fromthe following detail ed description taken with the acconpanying

drawi ngs i n which: FIG 1 is a block diagramschematically show ng a
data display radio pager with a tinepiece function enbodying the present

I nventi on; - FIG 2 is a block diagram schematically showing a specific
har dwar e construction of the enbodi nent; FIGS. 3-5 are flowharts
denonstrating a specific tine setting procedure particular to the

enbodi nent; and FIGS. -6A. and 6B each shows specific tinme appearing on

a display included in the enbodinent.

determines whether or not the operation switch 14 has been
pushed before the counter counts two seconds (S3 and S8). If
the answer of the step S6 is positive, YES, the program
advances to a step S7. On the other hand, if the answer of the

5 step S3 is positive, YES, The decoder 4 stops the counter {S4),
and the oﬁeration mode is restored to ordinary one (S5).

The ordinary mode operation, S5, will be described with
reference to FIG. 2. The pager awaits a call signal, A call
signal coming in through the antenna 1 is. a,mplif'ied_ and then

10 demodulated by the RF section 2. The demodulated signal from
the RF segtion 2 is converted to a digital signal .by the waveform
shaper 3 and then applied to thé decaoder 4. In response, the
decoder 4 compares an addres.s included in the digital signal with
the address stored in the ID memory 5 and assigned to the

15 pager. If the two addresses are coincident, the .decoder 4
informs the CPU 6 of the coincidence. At the same time, if the
call signal includes a message, the decoder 4 transfers it to the .
CPU 6. In response, the CPU 6 feeds a control signal to the
driver 8 to cause the LED 9 to flash or to cause the loudépeakar

20 10 to produce an alert tone. On receiving the message, the CPU
6 displays it on the LCD 12 by delivering a control signal to the
LCD driver 11, Further, the CPU 6 stores the received message

. in the memory 7 so that it may be displayed again in the future,
as desired. T_he operation switch 14 may be pressed to stop the

25 alerting opération while the latter is under way, The main



-4- . DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

Referting to FIG 1 of the drawi ngs, a data display ~radio pager with a
ti mepi ece enbodyi ng the present invention is shown. As shown, the
pager includes a display A for displaying

sv.witch 13 is slidable toward the higher side or the lower side to

adjust the loudness of the alert tone to come out from the

loudspeaker 10. The message stored in the memory 7 will

appear on the LCD 12 again as the user presses the operation
5 switch 14 later.

Assume that the operation switch 14 has been pushed
before two seconds expires after the turn-on of the'. power
source, i.e., after the trigger by the latter. Then, the decoder
4 once resets the counter and then starts it again (S7).

10 Subsequently, as soomn as the operation switch 14 is released or
turned off (S8), the decoder 4 stops the counter (59) to thereby
determine the period of time for which the switch 14 has been
pushed. The decoder 4 determines whether or not the time
counted by the counter is two seconds or longer (S10) and, if

15 the answer is positive, executes a step S11, FIG. 4, for allowing
the user to set time. If the answer of the step S18 is negative, -
NO, th; operation is transferred to the step S5.

In the step S11, the decoder 4 sets up an hours set
mode. Specifically, the decoder 4 transfers information relating

20  to current time to the CPU 6. Then, the CPU 6 displays current
time on the LCD 12. At the.same time, the CPU 6 causes,
among .the' numerical values each showing a particular time
component, the numeral value representativé of hours to flash
on the LCD 12, thereby informing the user of the fact that _the

26  hours set mode has been set up. FIG. $A shows specific time



5 tine, a single operation switch.B having a first and a second

state; and, counting nmeans C for counting the period of tinme for whi ch
the switch B remains in the second state. Wen the duration of the
second state of the operation switch B determ ned by the counting
means Cis shorter than a first period of tine, 10 tine changing neans
changes a nunerical val ue representative of t he conponent of current
time appearing on a display A and to be changed. Conponent
replacing neans E replaces the nunerical value representative of

t he conponent to be changed wi th anot her nunerical val ue when the
duration of the second 15 state counted by the counting neans in the
time set node is equal to or longer than the first period of tine.

Ti me set node starting means F sets up a tine set node when the
operation switch B is brought to thq%gecond state within a second

_ peri-od of . time after the turn-on of the power source and the
duration of 20 the second state is equal to or longer than a third

period of time. Further, tine set node ending neans G sets tinme and
ends .

appearing on the LCD 12 in the hours set mode; the numerical -

value “21" (indicative of sixteen hours) is flashing, It should be

noted that arrows shown in FIG. 6A simply indicate that the
. fumeral 21 i{s flashing and do not appear in pra.ctic;a.

5 In the hours set mode, as the user presses the operation
svyitch ‘14 (YES, 512), the decoder 4 starts the counter . (513)
and then stops it (15) when the switch 14 is turned off. (S14),
thereby getermining the period of time for which the switch 14
has besn pushed (S16). If the determined period of time is

10 shorter than 2 seconds, (NO, S16), the numerical value
representative of hours is incremented by one hou;'. (S17).
Specifically, when the switch_ 14 is pushed once for 2 short
period of time in the condition shown in FIG. 6A, the numerical

~ value “16" indicative of hours is. incremented by one to “17"

15 The user may repeat such a procedure until 2 numerical value

representative 61’ desired hours appears on the display LCD 12.
When the deéoder 4 determines that the operation switch

14 has been continuously pressed for two seconds or more, it

executes a Step S18, FIG. 5, for setting up_a..minutes set mode.

20 Then, as shown in EIG.' 8B specifically, ths numerical value 22
{indicative of three seconds) fla.shes to show the user that the
minutes set mdde has been set up. As the user presses the

. operation switch 14 (YES, S19), the decoder 4 sta.rts; the
_counter (S20) and then stops it (S22) when the switch 14 is

25 released or turned off (S21), thereby determining the duration



the tine set node when the duration of the second state is equal
or londer than the first period of tinme and the the conponent

to be changed is the |ast conponent 25 FIG 2 shows a specific
har dwar e construction of the '
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of the pushed state of the switch 14. If the determined duration
is short of two seconds (NO, $23), the decoder 4 increments the

numerical value 22 by one minute (S24). Agalin, the user may

repetitively push the switch 14 until a numerical valve’

representative of desired minutes appears on the LCD 12. If the
duration of the pushed state of the switch 14 is two seconds or
longer as determined iﬁ the step 523, the decoder 24 sets the
timepiece function thereof to the time having been set (i. e. time
é.ppearing on the LCD 12) (S25). Therea.fter.I the decoder 4
ends the time setting operation (S26) and then resumes the
ordinary mpde operation, S5. .

In summary, it will be seen that the present invention
provides a data display radio pager having a siigle operation
switch, time counting means, time changing means, time
compotent replacing means, time set state starting means, and
time set state ending means. The radio pager, therefore, can
replace the time of current time to be changed, increase or
decrease the time component of interest, and start and end the
time setting state, by the single switch. This is successful in
furthér reducing the size and cost of the above-described type of
pager which has customarily been provided with at least two
switches. -

Various modifications will become possible for those
skilled in the art after receiving the teachings of the present:

disclosure without departing from the scope thereof.

to
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enbodi nent. As shown, thé pager has an antenna 1, an RF (Radi o
Frequéncy)* section 2, a waveform shaper 3, a decoder 4, an ID

(Identificati on)'lxen:m_y_E»_ar_CBU—éCent ral Processing ' Unit) 6, a
menory 7, a driver 8, an LED ( Llﬂht Emtting Diode) 5 9, a | oudspeaker

10, an LCD (Li qu”“l“lmmjmuﬂﬂﬂl y) driver 11, - 12, a slide
type main switch ype oper ati oh THIg SHEERAA AS J
receiving a call S§i gnal t'he pager alerts the} user Hepj i rIEN in

response to ‘an address S|gnal i ncl uded in t he ilje

di spl aying a nessage in response to a 10 message signal also included in
the call signal. In addition, the pager has a function of displaying
current time on the LCD 12. Such a function is incorporated in the
decoder 4. Specifically, the CPU 6 receives tine information from

t he decoder .4 and di splays it on épe LCD 12 by controlling the LCD
driver 11. 15° FIGS. 3-5 denonstrate a specific tine setting
operation ’ to be executed by the enbodi nent, nainly by the decoder 4,
FIG 2. FIGS. 6A and 6B each shows a sp€BAINs condition of - the LCD 12

occurring when the tine setting operation is under way.

1 1. A data display radio pager having a timepiece
function, comprising:

a single operation switch having a first and a second
state;

5 _ counting means - for counting a period of time during
which said operatio.n switch remains in said second. state; _

time- changing means for changing, when _sai.d.pe'riod of.
time counted by said counting means in = tima? set mode is
shorter than a first predetermined period of time,. a2 numerical

10 value representative of a component of time to be changed and
appearing on a display by a unit amount; and

time component replacing means for replacing, when
' said period of time counted by said.counting means in said time
set mode is equal to or longer than said first period of time,

15 - replacing said numerical value to be changed with another
numerical value representative of another component of tir;le.'

1 2. A pager as claimed in claim 1, further comprising
time sat.mod'e star'ting_ means for setting vp said time set mode
when said operation switch is brought to said second state within
a second predetermined period of time after the turn-on of a

5 power source Of said pager and is héld in said second state for
more t'mn a thid predetermined penod of time as counted by
said countxng means.

1 3. A pager as claimed in claim 2, further co.mprising

his Sheet Has Been Replaced
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The operation of the pager shown in FIG 2 will be described 20 W th

referénce to FIGS. 3, 4, 5, 6A and 6B. : As the main switch 13,
FIG 2, is slid froman OFF : position to an ON position, a power
sour ce i ncluded—+n—the pager is turned on (step S1, FIG 3). On the

TR [T R R vy

THIS SHEETGHAS BEEN
* REPLACED

time set mode ending means for setting time and ending said time
set mode when said second state is held for said first period of
time as counted by said counting ﬁleans while the component of
; 5 time represented by said numerical value to be changed is the
5 last component. _
1 4, A pager é.s claimed in claim 3, wherein said first,
second and third periods of time are identical _
1 5. A pager as claimed in claim 3, wherein said time set '
mode starting means sets up said time set mode by selecting a
numerical value representative of hours as said numerical value
representative of said component to be changed;
said time 'component replacing means replacing said
numerical value representative of hours and to be changed with a
numerica.l value representative of minutes -wheﬁ the duration .of
said second state counted by said counting means is equal to or
longer than said first period of time;
10 | said time set mode erding medns settlng. .time and ending
said time set mode when the duration of said -second state
counted by said counting means exceetis said first period of time

while said nnumerical value representative of minutes is to be

changed.
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determ nes whether or not the operation switch 14 has been pushed

bef ore the. counter counts two seconds (S3 and S6). |If t he answer of
the step S6 is positive, YES, the program advances to a step S7. On
the other hand, if the answer of the 5 step S3 is positive, YES, The
decoder 4 stops the counter ($4), and the operation node is restored
to ordinary one (S5). The ordi nary node operation, S5, wll
be described with reference to FIG 2. The pager CAR]
signal. .A call signal comng in through the anteﬁlgﬂlgﬁ %4 hiniEé'd
and then 10 denodul ated by the RF section 2. The de 1 at Pgnal _frjom
‘'the RF section 2 is converted to a digital signal by the waveform

shaper 3 and then applied to the decoder 4. In response, the decoder
4 conmpares an address included in the digital signal with t he address
stored in the ID menory 5 and assigned to the 15 pager. If the two
addresses are coincident, the decoder 4 informs the-CPU 6 of the _
coi nci dence. At the sane tine, if the call signal includes a nessage,

t he decoder 4 transfers it to the

ABSTRACT

DATA DISPLAY RADIO PAGER WITH A TIMEPIECE FUNCTION

A data display radio pager having a timepiece function
and allowing the user of the pager to perform va.rious kinds of
time setting operations on a single operation switch. The pa.g':er
has a single switch, time counting means, time changing meauns,

5 time component replacing means, time set mode sta.rtihg‘ ‘means,
and time set mode ending means. The radio pager, therefore,
can replace a component of time to be changed, increase or
decrease the component of interest, and set u}: -and end a time

set mode, by the single switch.
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CPU 6. In response, the CPU 6 feeds a control signal to the driver 8
to caufe+t® LED 9. to flash or to cause the | oudspeaker 20 . 10 t.o produce

an alert tone. On receiving the nessage, the CPU 6 displays it on
the LCD 12 by delivering a control signal to the LCD driver 11.
Further, the CPU 6 stores the received nessage in the menory 7 so
~that it may be displayed again in the future, as desired. The

operation switch 14 may be pressedvti0dtiopFidse 25 to FBerting operation
while the latter is under way. The main
1/6
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-7- switch 13 is slidable toward the higher side or the | ower side

to > adfust the |oudness of the alert tone to cone out fromthe
| oudspeaker 10. The nessage stored in the menory 7 will " appear on
the LCD 12 again as the user presses the operation 5 switch 14 | ater.
Assune that the operation switch 14 has been pushed before two
seconds expires after the turn-on of the power source, i. e. , after
the trigger by the latter. Then, the decoder 4 once resets the
counter and then starts it agai /¢ Sg). 10 Subsequently, as soon as the
operation switch 4 is relyeased or = turned off (S8), the decoder 4
stops the counter (S9) ‘gyereby ‘ 1 ne giperiod of tine for
which the switch 14 has be shed.ﬁJTqijgéggder 4 determ nes
whet her or not the tine O
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counted by the counter is two seconds or |onger (S10) and, if 15 t he

answer 3's pébsitive, executes a step S11, FIG 4, for allow ng t he

user to set time. If the answer of the step S10 is negative, NO, the .
operation is transferred to the step Sb. In the step S11, the
decoder 4 sets up an hours set node. Specifically, the decoder 4
transfers information relating 20 to current tinme to the CPU 6. Then,

the CPU 6 displays current time on-the LCD 12. At .the sane tine, the:
CPU 6 causes, anong_the nuneri ca& val ues each showi ng a particul ar
tinme corrponentF,IGt'he3 nuner al val ue/repr esentative of hours to flash

on the LCD 12, there } mng the user of the fact that the 25. hours
set node has been sgt #4per FNG 6A shows specific tine: :
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appearing on the LCD 12 in the hours set node; the nunerical val ue

"21" (i#dicdtive of sixteen hours) is flashing, It should be not ed
that arrows shown in FIG 6A sinply indicate that the - nuneral 21 is
flashing and do not appear in practice. 5 . In the hours set node,
as the user presses the operation switch 14 (YES, S12), the decoder 4
starts the counter (S13) and then stops it (15 when the switch 14 is
turned of f (S14), t hereby determ ning the period of time for which the
switch 14 has been pushed (S16). |If the determ ned period of tine is

' /6 ’
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10 shorter than 2 seconds, (NO S16), the nunerical value
represeﬂtatlve of hours is increnented by one hour (S17).

Specifically, when the switch 14 is pushed once for a short period of
time in the condition shown in FIG 6A, the nuneri cal val ue "16"

i ndicative of hours is increnented by one to "17". 15 The user may

repeat such a procedure until a nunerical | ue representative of
desired hours appears on the display LCD IZ." When t he decoder
4 determnes that the operationiesw ch 14 has been continuously
pressed for two seconds or nore, it executes a step $S18, FIG 5, for

setting up a mnutes set node. Then, as shown in FIG 6B
specifically, the nunmerical val (indicative of three seconds)

fl ashes to show the user that th m nut es set node has .been set up.
As the user pressedsthe opeatl on switch 14 (YES, S19), the decoder
4 starts the COUr @S2 0 —are—tHerq{t ops it (S22) when the'switch 14

is 25 rel eased or turngld ofifl (sBALHpo&hergby determ ning the duration
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of the pushed state of the switch 14.. If the determ ned duration
short of**two seconds (NO S23), the decoder 4 increnents the
nunerical value 22 by one mnute (S24). Again, the user may
repetitively push the switch 14 until a nunerical value 5
representative of desired m nutes appears on the LCD 12. If the
duration of the pushed state of the switch 14 is two seconds or
as determned in the step S23, the decoder 24 sets the '
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't,.i.‘rre.pi;_.ece function thereof to the tinme having been set
appearing on the LCD 12) (S25). Thereafter, the dec X\EPL&CEMJSHEEI e

time setting operation (S26) and then resunes the or di nary nod¢ |
operation, S5. -~ in summary, it will be sder{ t @& DEG egent

I nvention provi des a data display_radi o pager havijng a single
operation switch, tine counting méans, tinme changi ng neans, {1 rr‘eleS
conponent replacing neans, tinme set state starting nedns...and i

set st at qraiiy HniEpiets - moddle TR AnepGififoh 151881 &Y Sher&Adht or decrbBh@@R the
time of. current time to be changed, increase or decrease the tine

conponentnuderical edles bf ima@stShypedchaiit he ublibit coincides Withecdifdct bigestitdhe, by
the single switch. This is successful in 20 further reducing the size

and cost Héweves, suvhvisvodeperatidresivitghes aoé contradictqygerthevinoréashgsdemsidoforra | y
been provided with at |east two Swi t ches. Various
modi f i catminiatungi tadiotpagere possi bl e for those skilled in the art after
recei ving the teachings of the present 25 di scl osure w thout departing
fromthe scope thereof.

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the prior art. -

According to one aspect of the pfesent invention there is provided a data display
radio pager with a timepiece function, including a counter, a time changer, a time
component replacer, and a starter of a time set mode, characterized by: a single
operation switch having a firét and a second state; the counter serving for counting a
period of time during which the operation switch remains in the sedond'state; the time
changer serving for changing, when said period of time counted by said counter during
existence of said time set mode is shorter than a first predetermined period of time, a
numerical value representative of a component of time to be changed and appearing on a
display by a unit amount; the time component replacer serving, when said period of time
counted by said counter during existence of said time set mode is equal to or longer than
the first period of time, for replacing said numerical value to be changed with another
numerical value .fepresentative of another component of tjfne; and the time set mode
starter setting up said time set mode whenl the operation switch is brought to the second
state within a second predetermined period of time after the turn-on of a power source

the radio pager and is held in the second state for more than a third predetermined period .

of time counted by said counter.
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di spl ay radi o pager vmth a tinmepiece function, including ajod

changer, a time conponent replacer, and a starter of a ti et node, i
characterized by: a single operation swtch having fli 'o% pog ®er |
second state; the counter servingd4or counting a perijod of tine :
during which the operation switch remains in the second stliatile= et

counted by said

ti me changer serving for chano|ng,
counter during exi st enceBRIEL iR
pr edet er m ned

mhen sai d perlod of t|
REIRNO EE DR ASMEN

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

FIG. 1 is a block diagram schematically showing a data display radio pager with a
timepiece function embodying th¢ present invention;
| FIG. 2 is a block diagram schematically showing a specific hardware construction
of the embodiment;

FIGS. 3-5 are flowcharts demonstrating a specific time setting procedure particular
to the embodiment; and

FIGS. 6A and 6B each shows specific time appearing on a display included in the

embodiment.



period of time, a nunerical value representative of
be changed and appearing on a display by a unit anp

conmponent I ingy When said period of timefcpunted by said
duH ﬂm“lﬂgmlem said time set node is eqpal €GB SEC BHer t
the first pericodt o

count er
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tenmer for replacingpsaid nunerifaf value to be

w th anot her nunerical value representative of another conponent of t

and

the tine set node starter setting up said Li

operation switch is brought to the ClcAMSstate within a second
predeterm ned period of tinme after the turn- _on of a power source the
radi o pager anhd i4 data display tradiospagen with stimepigee fupetion,hiapludingha egunter, a

predet erm ned period of time counted by said counter.

A dat a
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f the power source, a decoder starts a counter, and determ nes
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Y'not the operation switch has been brought to the second state
before el aps % s%gl% %%eisé%%ﬁ rN/itch having a first and a second state;

the counter serving for counting a period of time during which the operation switch
remains in the second state;

the time changer serving for changing, when said period of time counted by said

counter during existence of said time set mode is shorter than a first predetermined

period of time, a numerical value representative of a component of time to be changed
apd_appearing on a display by a unit amount;

the time component replacer serving, when said period of time counted by said
counter during existence of said time set mode is equal'to or longer than the first period
of time, for replacing said numerical value to be changed with another numerical value
representative of another component of time; and

the time set mode starter setting up said time set mode when the operation switch is
brought td the second state within a second predetermined period of time after the turn-
on of a power source the radio pager and is held in the second state for more than a third
predetermined period of time counted b).' said counter. _

2. A data display radio pager as claimed in claim 1 characterized in that, on
turn-on of the power source, a decoder starts a countér, and determines whether or not
the "Operation switch has been brought to the second state before elapse of the second
period of time, and if so, resets and re-starts the counter, counts the duration of the
second state, compares this duraﬁon with the third period, and if the second state
duration proves the longer by the comparison starts the time set mode, but otherwise

starts a time display mode.



geriod of tine, -ard—if so—resets and re-starts the cou
duration of the se i ; -

co . corrpar es this duration
period, and Hllll m“t ﬂ)"'lﬂ! duration proves the |
conparison stid ! t nmode, but otherw se st
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pager as clained in claim1 or 2, further conprising afjtine set no
for setting time and ending the tine set node when the s 1
for the firs8. pérpagsre$ claimed inhélhien { loe 2¢ urfhen eompusing iartime @trmmhn& r y
said nunerical value to be changed is the |ast conponent. -
pager asfa sitingdting agd snding, thotiazesseh mage gvien; the Se@é(ﬁﬁ%e imbeld fox ﬂlepfélrst ods

of
period of time while the component of time represented by said numerical value to be

changed is the last component.

4. A pager as claimed in claim 3, wherein said first, second and third periods of
time are identical.

5. A pager as claimed in claim 3, wherein the time set mode starter sets up the
time set mode by éelecting a numerical value representative of hours -as_ the numerical
value representative of the component to be changed;

the time component replacer replaéing the numerical value representative of hours
and to be changed with a numerical value representative of minutes when the duration of
the second state counted by the counter is equal to or longer than the first period of time;

| said time set mode engier setting time and ending the time set mode when the
duration of the second state counted by the counter exceeds the first period of time while

the numerical value representative of minutes is to be changed.
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time’are identical. 5. A pager as clained in cla m@,wherein the
time set node starter sets up the tine set' node by sel ectf njg ?qyﬁgr
val ue representative of hours as the nunerical value reprlesintdtive 0
conponent to be changed; the tine c@mponent replacer|r '
nuneri cal value representative of hours and to be changediw th a nunerica

| t at | ' t i —
counted by the coes DISPERYRABISHAGER T oA rent B SORETON o 11 e
said time set node ender setting ti ne ABSTRAWTI'ng the tinme set node when the
duration_of the second state counted by the counter exceeds the first

peri od of time while the nunerical value representative of mnutes is to
be changed. A data display radio pager having a timepiece function and allowing the user of

the pager to perform various kinds of time setting operations on a single operation
switch. The pager has a single switch, time counting means, time changing means, - l
time component replacing means, time set mode starting means, and time set mode

10 ending means. The radio pager, therefore,- can replace a component of time to be
changed, increase or decrease the component of interest, and set up and end a time set
mode, by the single switch.

t He

(Figure 1)
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