"ELECTRONI C COVWPASS" The present invention relates to an el ectronic conmpass
whi ch conprises a nagnetic sensor for detecting a geonaﬁhﬁiﬁsnatﬁ;ggxain
azimuth data, and has a 5 function-of optically indicating a plurality
of arbitrarily set azimuths on the basis of the azinuth data obtained by
the magnetic sensor. In order to know a di fection to nove froma -
predeterm ned point to the next given point in a state 10 wherein there
is no index for discrimnating an azinuth, a magnetic conpass on which a

magnetic needle is rotatably;nDunngﬂE&QRahf@y&Og'kgg@ "north" by a
geonegheti smis used. An eIectron?t—tqnpass-fs-aksofknomn. In this conpass,
two magnetic Sensor SpRalChr@sed igv&ﬁﬂ%&h%%&hﬁgbv%‘aEﬁ”%ife%tﬂd%' le

el enents, or the like are arranged to be perpendicular to each other, and

"north" directicimptids &5icht sompeisast _Eema?_ﬁé%i_ef s¥AEb20 S rd ARV PY
t he magnetic sensors, and the "north" direction is indicated by an

i ndi cation devigegediflagnetism Ybesbbapar agimueht 8ata,sagdehiaisalad y pass a
plurality of points in different directions using a conpass of this type,
e.g., froma pafunictiom af popbic&llyrbndibatpngne Blueadipgi off C, fromthe
point Cto a point D,..., he first grasps a direction of the point B 25
when vi ewed frorrbikravily seteagimubihsaonntiheabasgsanfatbee agimithect i on
offset fromthe "north" direction using, e.g., a nap, and then detects an
actual "north" data obtained by the magnetic sensor.
In order to know a direction to move from a
predetermined point to the next given point in a state
10 wherein there is no index for discriminating an
azimuth, a magnetic compass on which a magnetic needle'
is rotatably mounted tb'always direct "north" by a
geomagnetism is used. An eiectronic compass is also
known. In this compass, two magnetic sensors such as
15 magnetoresistive elements, Hall elements, or the like
are arranged to be perpendicular to each other, and
"north" direction data is obtained on the basis of
voltages generated by the magnetic sensors, and the
N "north" direction is indicated.by an indication device.
20 When a person wants to sequentially pass a
plurality of points in different directions using a
compass of this type, e.g., from a point A to a pdiqt
B, from the point B to a point C, from the point C to a
point D,..., he first grasps a direction of the point B
25 when viewed from the point A, e.g., data indicating an

angle of direction offset from the "north" direction

using, e.g., a map, and then detects an actual "north"



€

2 direction at the point A using a conpass. The person then detects an
actual direction of the point B at the point A on the basis of the detected
"north" direction, and data indicating an angle of direction of the paoint 5
B offset fromthe "north" direction oltained using, e.g., the map, and
nmoves in the detected direction. Wienh“the person reaches the point B. in
this manner, he checks the map to know a direction of the point C when
viewed from the poi nt B, detects the 10 actual north di rection using

the C0Was&iré@ﬁﬁ!oﬂehﬁcttﬁeagoi‘httu%' uli 80 Wnf quem .m’l‘?? e d] &d moves=in

the direction. I'n thi's mann the pe can a pluraﬁity

of points tRefli §6eeell ahr BetudNS di®edtion’ &P the pdift BI4E ¢hd 0 the
point B, fromthe point Bto the point C, fromthe p0|nt C to the point

D ..., usipgihBeansn ghe bagieodifathe detiditedPhiathh@wrertidde person
must check a direction of the next target point using the map, and det ect

an azi nut handi dgtahgénddopaing 20 anglesolft idigeict e o Whee ikt
operations. These operations take nuch tine, and if the person reaches a
pr ede er mi Bedffseht from thendnorihedddreictiony ebtained nesdngli rection. In
particul ar, when so-called underwater navigation to nove to sone
predet er m @ed. 25the maper @afdemoyesnia @bﬁngebﬁq}edzﬁinﬁﬂhﬂQnK)|s

conducted, it is ver cunbersone to_check a map at the respective points.
_ _ he person reaches the point B in this

manner, he checks the map to know a direction of the
point C when viewed from the point B, detects the?

10 actual "nérth"-direction using the compass, then
detects an actual direction of the pointfc, and moves
in the direction..

- In this manner, the person can sequentially pass a
plurality of points in different directions, e.g., from

15 the point A to the point B, from the point B to the
point C, from the point C to the point D,..., using the
map and the compass. In this method, however, the.
person must check a direction of the next target point
using thé map,- and detect an azimuth using the compass, -

20 resulting in very cumbersome operations. These
operations take much time, and if the'pefson_reaches a
predetermined point, he cannot immediately move in the
next direction. In particular, when so-called
underwater navigation to move to some predetermined

25 -underwater points using, e.g., an aqualung is
conducted, it is very cumbersome to check a map at the

respective points.
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-3 - The present invention has been nmade in consideration of the above
situation, and has as its object to provide an el ectronic conpass which can
easily and quickly detect a plurality.of directions. 5 In order to
achi eve the above object, according to the_present invention, there is
provi ded an el ectroni c conpass conprisin§:3a2inuth?$ndication means for

i ndi cating directions of all azinmuths; 10 azi nuth data storage
means for storing a plurality of azimuth data; read switch nmeans for

sequential |y readi ngpout %§§%é&Lqﬁ¢éﬁgi§éiﬁé%ﬂyég daLgesipred in the

azi migh data storage neé% ; etectron nmeans for

detecting a prASISIdUeeh o | B! ndabbbe o8l tiat 86d, 22hAhHsIaka ¢spl ay

means for sinultaneously displaying the predetermned azi nuth detected by

the azinuth detfsiddth @ apsovidd dNeePEttHbAigaE8mpess Qldlicﬁ_ocan fromthe
azimuth data storage neans in correspondence with all the azinuths

i ndi cated by t heasiZiyndnd i quili €kly tdebestaasplittabithi sfadiasgetient.
according to the present invention, the map need not be checked at
respectives 25 poi It sordeweto f gchieee ethedabovecobypacty t accbedingr tio"
direction, and the next direction to go can be detected by very sinple
switch operati diwe present invention, there is provided an electronic
compass comprising:
azimuth indication means for indicating directions
of all azimuths;
10 azimuth data storage means for storing a plurality
of azimuth data;
read switch means for sequentially reading out the
plurality of azimuth data_stored.in the azimuth data
storage means;
15 azimuth detection means for detecting a
predetermined azimuth on the earth; and
azimuth data display means for simultaneously
displaying the predetermined azimuth detected by the
\er azimuth detection me.ans,. and the azimuth data read out
20 from the azimuth data storage means in correspondence
with all the azimuths indicated by the aéimuth_indica—
tion means. - .
with this arrangement, according to the present
invention, the map need not be checked at respective
25 points to verify a detected direction with the "north"

direction, and the next direction to go can be detected

by very simple switch operations.
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4 This invention can be nore fully understood from the fol | owi ng detail ed
description when taken in con- junction with the acconpanying drawi ngs, in
which: Fig. 1 is a front view showi hg an outer appearance 5 of an '

el ectronic wistwatch assenbl ed mﬁth_a;cgnpass function according to an
enbodi nent of the present invention;*Fi'g. 2 is a bl ock diagram show ng an

internal circuit of the wistwatch; 10 Fig. 3 shows a principal
i nternal structure of a RAM 15 shown in Fig. 2; Fig. 4 is a flow chart

SN 00 e, Oy orRhls ' hAYeAL1BaPEAR’ BE Abrb"Fuily nlaeltivd Tide 2 L9

5is a chart for explaining disp Sstates lcating operation

nmodes; Fi gsgh&AF81HlofiBng’ BethePeqs Bewcrd ptishl when! Haken Ain di-ai ning the
way of use of the wistWwatch; Fig. 7 is a viewindicating points to go

usi ng the wWusévRbshwetht Bhepbeeombanyiagt deawingd,2An which: Fig. 8 is a
vi ew showi ng a display of another enbodirment of the present invention. An
enbodi nent of theigtesens anfeohitoriew shbaidegsan batererappedtace Fig. 1
shows an outer appearance of an electronic wistwatch conprising an 25
el ect rdni ¢ ebrpaselactoodingwristiwatpheassemblednwiidih a cdrippssl, a
wristwatch main body case 1 houses a circular liquid crystal display device
2 at the ceﬁug¢tion according to an embodiment of the present
invention;
Pig. 2 is a biock diagram showing an.internal
cifcuit of the wristwatch;
10 | Fig. 3 shows a principal internal structure of
a RAM 15 shown in Fig. 2;
Fig. 4 is a flow chart showing the overall flow of
a program of the circuit shown in Fig. 2;
Fig. § is a chart for explaining display states .
15 . indicating operation modes;
Pigs. 6A and 6B are views showing display states
for explaining the way of use of the wristwatch;
Fig. 7 is a view indicating points to go using the
wristwatch of the present invention; and - .‘?
20 Fig. 8 is a view showing a display of another
embodiment of the present invention. |
An embodiment of the present invention will be
described hereinafter. Fig. 1 shows an outer
appearance of an electronic wristwatch comprising an
25 electronic compass according to the present invention.

In Fig. 1, a wristwatch main body case 1 -houses a .

circular liquid crystal display device. 2 at the center
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- 5- of its front surface portion, and an annular dial 6 arranged in
contact with the outer surface of the liquid crystal display device 2. The
case 1 also conprises a tinmepiece glass 3 for covering the dial 6, 5 and
a bezel 8 arranged outside the tlneplece g%ass 3. Two annul ar indication
menbers are formed in the liquid crystal”™ df splay device 2 at its outer
peripheral portion and inner_peripheral portion. The.outer annular

i ndi cation nmenber is used to indicate a marker (to be 10 descri bed

later)., and ingluqg %?zqf | I e I gSt
I ndi &ation elemgngﬁl'§ fa%anc are rgm%ﬁ#ﬁﬂaﬁggﬁg aiﬁ%hﬁgldéﬁ%u ar

intervals. TheairpRgged N HodtHEL i€ tRIDAILES sffab@ bFdtRAlE an
azi mut h of north to be described later), and inclu- 15 des, e.g., 120

dot indicationlgheianicrydtal .dSHsad deeicatz pn ehenease #balebi ch are
radially arranged at equal angul ar intervals. Each first indication el ement
4a has a rect aggmpistare teinepibce grabsal 3 yfér ocoweringethei deéalloegrd an
outer side of the liquid crystal 20 di spl ay device 2, and each second

i ndi cati o8 el eandt adlbezael & arrangehapetsidecthagtimepiete glassal.i nner
side toward an outer side. The first and second indication elenments 4a and
4b are al so used toﬂﬂﬂﬁannuiazuinﬂiﬁatﬁomim@mbgssmﬁrﬁ_5@rE€§cin§Belater

10-digit segnent 25 di splay nmenbers_5 for dis Iaging time and ilnuth
are arranged aﬂlﬂﬁéduﬂﬁyﬁﬂa%xﬁiSEﬁﬁYﬁd?YkF?|ﬁu@g s outer perip era

portion and inner peripheral portion. The outer annular

&J indication member is used to indicate a marker (to be
~ 10 described later), and ihcludes, e.g., 120 dot indication
elements, i.e., first indication'elements 4a, which are
radially arranged at equal angular intervals. The
inner annular indication member is used to indicate an
azimuth of "north" (to be described later), and inclu-

15 des, e.g., 120 dot indicatien elements, i.e., second
indication elements 4b, which are radially arranged at
equal angular intervals. Each first indication element
4a has a réctangular shape extending radially from an

LJ’ inner side toward an outer side of the liquid crystal

20 display device 2, and each second-indication element 4b
‘has an arrow shape direCting radially from.an inner side
toward an outer side. The first and second indication
elements 4a and 4b are also used to indicate "second"
of time, as will be described later. 10-digit segment

25 display members 5 for displaying time and an azimuth
are arranged at the central portion of the liquid
crystal display device 2, so that they are juxtaposed
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crystal display device 2, so that they are juxtaposéd 6 in upper and

| ower colums in units of five segnents. Azinuth angle nunerical val ues
[err] [err]... are printed counterclockw se on-the dial 6 at equal angular
intervals for equally dividing the dial]" 6 5 into 12 sections together
with scale marks, so that [err] cointides with a direction of 12 o' cl ock
Furthernore, scale marks indicating further detail ed azinuths are stanped
at predeterm ned angul ar interval s between these nunerical val ues

representi Zi . %\ﬂ%tﬁ- oy DYSPEbEE L AN itches
[err], andq?’e%%réﬂs&wh[%%gc | sp'gyiﬁoog‘é%?gaﬁg g%%tgl ﬁ%&@?n?gi-l I ng, 'é‘.’g. ,
an azi muth, are iR ki d NeuRé Acal VaF8eROihb ON BBgbhe wgigstwat ch main
body case 1. Swtches 15 = [err] and [err]4 are symetric with respect to

a line conmegimg [erdde p¥intéd-court&28lockwds8ConOthecdialWe it | S
mounted on the wistwatch main body case 1. An -arrow shaped rubber |ine

(base |ineeqial ammuldredintetvelsipfer eguéhly div2ding the Kddad ien a
| ongi tudi nal direction of the band 7, so as to-indicate a direction of 12
o' cl o6k. Fiipta? i sediimks diegetheswithgscaalennarksl, sor that of the
wristwatch showmn in Fig. 1. In Fig. 2, a ROM(read only nmenory) 11 is a
per- 25 “ffemoingidies Wity %tgié%Cﬁi@nogfogﬁaﬁéClgﬁk@ontroIIing
Furthermore, scale marks indicating,further detailed
azimuths are stémped at predetermined-ahgular-intervals
between these numerical values reﬁresenting the azimuth ::
10 angles. |
Four push-button type switches S;, S, S3, and Sy
for switching display modes, and setting or calling,
e.g., an azimuth, are arrangéd on the side surface’
portion of ﬁhe wristwatch main bedy case 1. Switches
15 S1, S2 and S3, S4 are symmetric with respect to a line
connecting "o°" and "180°".
A band 7 to be worn on a wrist is mounted on the
wristwatch main body case 1. An arrow-shaped rubber
line (base line) 7b is printed on the upper surface of A
20 the band in a longitudinal direction of the band 7, so
‘as to indicate a direction of 12 p‘clock;
Fig. 2 is a block diagram showing an internal
circuit of the wristwatch shown in Fig. 1.
In Fig..z, a ROM (read only memory) 1l is a per-
25 manent memory which storeé microprograms for controlling-

an entire system of Fig. 2, and data such as numerical

values necessary for various arithmetic operations. A



an entire systemof Fig. "2, and data such as nunerical val ues necessary for
various arithnetic operations. A ~ -7- . ' key input unit 12 conprises
the four switches [err] to S4 described above with reference to Fig. 1, and
out puts key operation signals of these four switches [err] to [err] to a
controller 10. 5 The controll er 407cenprises a CPU such as a

m croprocessor. The controll.er 10 is connected to;respective bl ocks of

Fig. 2, and controls the entife systemon the basi s of the programs stored
in the ROM 11. = Wen a S|gnal I nput- fromthe ke¥ Input .unit 12 is 10 one
f or ngstruct|n§fﬂbé§uﬂghéH@ |h@|%@WP6ﬁse§r thge PPKeSU#tSHeﬁzﬁﬁu$H Suhe

controller ut u nal _a to st n azi mut i sensor 13 and
an azimth det égrﬁbégHékP@% IE?fEEeHFgo 8x§ Gred- tPﬁgpPH@B
processi ng on e basi s 0 nals 1 ut. from,a

Pr equency-di vi Kove e S ELe %Tf%aﬁ%ootmcﬁéﬁ PRAn paisrheBTRE kol far 5o
sensor 13 is star se to the output signal a fromthe controller
10, and neasureagéé)ﬁ&aé&iﬁpnghe .azimuth sensor %3 i ncl udes, 20 e.g.,

two Hall g ements org éfFéE%%é?f@Psiétc%ﬁg?iEEE”ESCPUFQGCEXQgpae t he two

Hal | elements are for ve equal racteristics, and are arranged in
the wristwat ch pidropslessse. 1 TReb8oReEBENdrClbalst BoAnebtelheb. The two

Hal | el ements detect” conponents
respective blocks of Fig. 2, and controls the entire
system on the basis of the programs stored in the ROM
11. When a signal inpﬁt frcm_the key input anif 12 is
10 one for instrﬁcting'meaSurement; indication, or the like
of an azimuth?.the controller 10 outputs an output
signal a to start an azimuth sensor 13 and an azimuth
- detector 14. The controller 10 also executes timepiece
- processing on the basis of timepiece timing signals'
15 output from a frequency—diViding/timing unit 19 (to be
described later). | | |
The azimuth sensor 13 is started in response to
the output signal a from the controller 10, and |
measures an azimuth. The’aéimuth sensor-13 includes,
20 e.g., two Hall elements or two magnetoresistive
elements. For example, the two Hall elements are
formed to have equal characteristics, and are arranged
in the wristwatch main body case 1 to be perpendicular
to each other. The two Hall elemenﬁs detect components
25 'of ‘a geomagnetism, and output voltages corresponding to
the detected magnetic components to the azimuth

detector 14. The azimuth detector 14 is started-in.



z

25 of a geomagnetism and output voltages corresponding to the detected
magneti c conponents to the azinuth detector 14. The azinuth detector 14 is
started in response to the output signal a fromthe controller 10. The
detector 14 perforns arithnetic operatigons on the basis of the intensities
of the voltages input fromthe azinuth sensor 13 and the arranging
directions of the 5 two Hall el enments to detect a vector indicating the
north magnetic pole, and outputs azimuth data corresponding to the detected

vector to thesgense t6! the dltplhiesagnal! B drbm thelTohtroliluk cpie a Qgrt h
azinmuth. An oscillator 18 generates clock™signals 10 havi ng

pr edet er m nele p@etedtorand pekriformst beithmetie bpesetionsdiod dilg/ tim ng
unit 19. The frequency-dividing/tinmng unit 19 conprises a frequency

di vi der andbasisnofigthendéntensitdes oift phies voiliegiesc dnputi fiyonm gele s, and
timng signals for 15 time-serially controlling respective blocks to the
control | er azimatRABENEQRddS avdesbenersepging ddmectdens @f sthes for

storing predeterm ned data, as shown in Fig. 3 (to be described in detai
later)? 20 twoHabloakemgntsetoldedessdas V&%@ﬁ’oliﬁét icaF g dhghal s i nput

Léé’f“cé“‘i‘f"é‘%%"élSégé%t@&%ei‘éi?%teénap%y? heimath Fksia aispiay
device 2 degGllBegoR49 ng ! Bneeheteedd %ef:'t%r o 38 REHr
roller 10. The azimuth data is used to indicate a _
north azimuth. An oscillaﬁor 18 gepérates clqck signals :;
10  having predetermined periods, and outputs them '
| to the frequency-@ividing/timing unit 15.:
The frequenéy-dividing/timing unit 19 comprises:a
frequency divider and a timing generator, and outputs
timepiece timing signals; and timing signals for .
15 time-serially controlling respective blocks to the
controller 10. |
A RAM (random access memory) 15 comprises
registers for storing predetermined data,.és shown
in Fig. 3 (to be described in detail later). o . -
20 A deéoder/driver_ls decodes a combination of signals
input from the controller 10, and oﬁtputé a display
drive signal'to a display device 17. The display
device 17 comprises the.liquid crystal display device 2
described above with reference to Fig. 1, and performs
25 a predetermined display_on the liquid crystal display
device 2 on the basis of the signal input from the ...

decoder/driver 16. . . .



25 a predet ernined display on the liquid crystal display device 2 on the
basis of the signal input fromthe decoder/driver 16. -9- Fig. 3 shows
the principal internal structure of the RAM15. In Fig. 3, a di spl ay
register 21 stores display data to be disp]ayed on the liquid crystal

di splay device 2. A tinepiece register 72 Xtores 5 current tinme data
measured on the basis of the tinmepiece timng signal output fromthe
frFquenc%-divid;ng/tining unit 19. A register Misa node flag for storing
values "0" to "2" | (o] A=) %Qgp ' , dlspl de s b,
descnibed later), i 9%& 3 %glrre d:%gfﬁ glgi%oéd%%nﬂa%&ﬁ%m mut F\élgg?tlsﬁg nmode,
and an azi nut hygi.sg yl@QdeIﬁfsﬁﬁﬁ H}ﬂ&‘hf%ﬂ@ﬁ |ré§f§%@y siEvéESrds A

regi ster L stores the nunber of Operations of tthe switch S4. A register N

stores data ingisplafddataaRe dedlait d horezénaithiquid ¢eppesl to the
position of "O[er‘ra] "Qpri nted on the é%la[yé.di al 6. A%gi st?? Pis a

pointer for staisplagndesdicrs2.of Hreindpiee stegtsfer r32 tstdrees] for
storing set azimuth data (to be described later). The registers [err] to Dn
respectively seatreeatphims idataimessuredonmithe dmasis 20f the timepieaei ons
executed by the controller 10 in the above-nentioned arrangenent will be :

described bel owiming isdigaedncartpnt Herdm dvhe Herequensyrdividingdtinkadt he
di splay state charts of Figs. 5 to 6B. '
unit 19. A register M is a mode flag for storing values

"g" to "2" in correspondence with three display modes
(to be described later),'i.e., a time display mode, an

10 azimuth setting mode, and an azimuth display mode of the
liquid crystal display device 2. A register L stores
the number of operations of the switch S4. A register
N stores data indicating én angle of the north azimuth
with respect to the position of "0°" printed on the

15 dial 6. A register P is a pointer for storing an
address of one of registers D; to D for storing set
azimuth data (to be described later).

The registers D; to Dp respectively store a
s plurality of setup azimuth data.

20 Operations executed by the controller 10 in the
above-mentioned -arrangement will be descfibed below
with reference to the flow chart shown in Fig. 4, and
the display state charts of Figs. 5 to 6B.

Fig. 4 is a flow chart showing the overall flow of

25 the program:. When an input from the key input unit 12
is detected in a ﬁALT state in step SAl, the flow

advances to step SA5 (to be described later). When'



1

Fig. 4is a flowchart showing the overall flow of 25 " the program Wen
an input fromthe key input unit 12 is detected in a HALT state in step

SAl, the flow advances to step SA5 (to be described later). Wen - 10 -

a tinmepiece timng signal having a preg term ned period, e.g., 16 Hz, is

i nput fromthe frequency-dividing/tim § unit 19 to the controller 10 in
step SAl, tinepiece pro- cessing is executed in step SA2, and current tine
data 5 is stored in the timepiece register 22 in the RAM 15. In step

SA3, it is : LEat ug ed h I3 ey Wl i cating
the tine diigfgégﬁ%%ég ?$m¥éé F%ﬁé?%pﬂgxg?bt%eb?%g%iggvg%%%g p&”§?§p She!

In step SAd, ghe jpMBzdaia ifAphbe FrbieRheCerbadiencytalvi@ingtSinigRfl out. to
execute tine display processing for displaying ting data usi'ng the “segnent
di splay menpeit bs 88dthéecoAdrealieenie! eresteptaaand timepfiddee grigiui d
crystal display device 2, and the flow then returns to step SAl." 15

In Fig. 5 déssepgessnegeoutiedplinyssept SA2Lt andedultyenite tiimee dditepl ay

processing in step SA4 when the value of the register Mis "0". In the tine
di spl & nodks $boredaipl thectiimepietenreyistez32@]diny th@) RAM 1Ehour): 56
(mnutes)" is displayed on the segnent- 20 di splay nenbers 5 at the

central por¥noptep SA3.| i§uis checkef afspheyvadvecstoregs ishdhe in Fig. 5.

The first and second indication _elenments 4a and 4b aligned in a
register M is "0" indicating the time display mode.

If YES in step SA3, the flow advances to step SA4.
In stép SA4, the time data in the timepiecé register M :J

10 is read out to execute time display processing for
_displaying time data using the segment display
members 5, and the indication elements 4a and 4b of the
liquid crystal display device 2, and the flow then
returns to step SAl.

15 In Fig. 5, Cl represents a display state attained
by the time display processing in step SA4 when the
value of the register M is "0". 1In the time display
mode, for example, current time "7 - 23 (July 23),

12 (hour): 56 (minutes)" is displayed on the segment o’

20 display members 5 at the central portion of the liquid
crystal display device 2, as shown in.FiQ. 5. The first
and second indication elements 4a and 4b aligned in a
given line are simultaneously turned on to indicate
"second".

25 Referring back to Fig. 4, if it is determined in
step SA3 that the value of the register M is not "o",
the flow advances to step SA9 to check if the value of



di ven !ine are sinulthnebdsly turnedmbn'tOnfndicate'“second". 25
Referrlpg back to Fig. 4, if it is“determned in step SA3 that the val ue of
the register Mis not "0", the fl ow advances to step SA9 to check if the
val ue of the register Mis "I" indicating the azinuth setting node. |If
YES in step SA9, the flow advances to sréﬂ' AlO, and setup azinuth data (to
be described later), i.e., azinuth angle nunerical value data is displayed.
F Ig step SAll, a marker i's indicated by the first indication el enent 4a
ocated at a pQsiti. ! . . G t.Qa (Pl hgL r, the
f | owwLet urns t?):ﬁs?t g%rbgﬁéﬁagg{édd%pl%é%{?%#%@éw 1 %ﬂ-d%égﬁlg'%gd | at er.
10 T hodeS d9iEYRLSG, 4t AR RdoE1 o [Sd¢dncds : tb! s
det erm ned thab ﬁFf "2, and%?héﬂ% o&?§§Vances to stepgn%gﬁzttosg§54, as

wi Il be descrilbadd atatig SdWip dzimpth da€am {'&@ B&Ydéseribedi 1atarhs
detected in step SAl, the flow advances to step SA5 to 15 check 1 f the

i nput is basedjQr.3 E@imuthiamfld Tumeticdl Slalué d&faiis sdeppbapedt he
fl ow advances to step SA6, and the content of the register Mis increnented
by "1" tosset anf lsa@ep rBAIR) iagndtieeneks imitbcated sbeptlad7firsti s checked

if the value of the 20 register Mis "1" or "2". If NOin step SA7, M=
"0" is set in riesiwsrdm elenenput4dileodatedatha[pesitkeny. In this case,
the flowreturns to step SAI. If it is

corresponding to the setup azimuth. Thereafter, the
flow returns to step SAl. These display operations
will be described later. |
10 - If it is determined in step SA9 that M = wie, it
is determined that M = "2", and the flow advances to
steps SAl12 to SAl4, as will be described later.
-When an input from the key input unit 12 is
detected in step SAl, the flow advances to'Step SA5 to
15 check if the input is based on é key input of the
.‘ switch §;. If YES in step SAS, the flow advances to
step SA6, and the content of the register M is
incremented by "1" to set a flag indicating the next
QJ' mode.-.In step SA7, it is checked if the value of the
20 register M is "1" or "2". If NO in step SA7, M = "0"
is set in response to an input of the sﬁitch S key.
In this case, the flow returns to step SAl. If it is
determined in step SA7 that the value of the regiSfér M
is "1v" or "2", the flow advances to step SA8, and the
25 register P for setting an address of one of the |
registers D; to D for storing setup azimuth data is

cleared,-i.e.,~initialized,'so that an azimuth setup or



2

determined in step SA7 that the value of the register Mis "1" or "2", the
fl ow advances to step SA8, and the 25 register P for setting an address
of one of the registers [err] to [err] for storing setup azinuth data is
cleared, i.e., initialized, so that an.azinuth setup or - 12 - display
operation in the follow ng processing %?eps can be started fromthe first
register.D . Thereafter, the flowreturns to step SAL. If it is determ ned
in step SA5 that the input 5 fromthe key input unit 12 is not based on

the key in h [ eRr t check
I f the i np%ifgi%%sgpéggtgaﬁeshl %gﬁt Iigfl &lto ﬁ:‘é’n?\?\ﬁ.‘?ﬁ:@%zst lnglsf Yl'ggll%nérgt ep

SA15, the fphewsbgdyaeacsrbm thep rIAke, ré@dsl%'é&cgﬁsl neheeeAflidly, tthd he key -
i nput of 10 the switch S2, i.e., processing for setting or canceling a

time correcflow petarabt ¢o stepssdﬂtern1ned that the tinme display node of M
= "0" is set (although details are not shown), is executed. Thereafter, the.
flow returns to SfeptSab. dlatemlnedddnesrhe@eaiAJSntha@tlfe inp®Ad5 t hat t he

i nput is not based on the key input of the switch S2, the fl ow advances to
step SA17 tBrometkei keyhdnpupuunit B2sds ootabased mtthﬁf kewe switch [err]
If YES in step SAl7, the flow advances to step SA18 to check if the val ue
of the regi sRBRt\PEsthg" switchyBs,i fhep £l °Wslaéﬁagﬁ?f§ th&tar\$kivances to

step SAl9, gndcagc %rr gt&ggu%rgce%§ln %L % &E@Efﬂydf(g |€hselected in

switch 8. If YES in step SAl5, the flow advances to
step SAl6, and processing.according to the key input of
10 the switch S5, i.e., processing.fof setting or
canceling a time correction mode after it is determined
that the time display mode of M = "0" is set (although
details are not shown), is executed. Thereafter, the
flow returns to step SAl. If it is determined in step.
15 SAl5 that the input is not based on the key input of
the switch S, the flow advances to step SAl7 to check
if the input is based on a key input of the switch Sj.
If YES in step SAl7, the flow advances to step SAl8 to R
check if the value of the register M is "0". If YES in .\J
20 step SA18, the flow advances to step SA19, and time
correctioq processing of a time unit_digit.selected in
step SA24r(to be described later) is executed. .
Thereafter, the flow returns to step sal. If it is
determined in step SAl8 that the value of the register
25 M is not "0", the flow advances.to step SA20 to check
if the value of the register M is "1". If YES in step

SA20, since the azimuth setting mode is selected,



step SA24 (to be descti bed later) is executed. Thereafter, the flow returns
to step SAI. If it is determned in step SA18 that the value of the

regi ster 25 Mis not "0", the flow advances to step SA20 to check if the
value of the register Mis "1". If YES in step SA20, since the azinmuth
setting node is selected, 13 - the flewiddvances to step SA21, and
azinuth data setting processing, i.e., processing for sequentially

i ncrementing azi nuth angl e nuneri cal value data by #+1" in the dlsplay

regi ster 21, is.executed._ Thereafter, e flowreturns _to ste

Fi g. % shows dﬂhﬁ:ﬁkﬂﬂ;Qﬁﬂﬁpgﬁiet%oﬂtﬁﬁv§%2%o and| azimuEh. gﬁtﬁoﬁﬁF§inQ e.

oints A, B, C... u th | ect d th t
Poventi on. i n EEpceRs i “Eofy nPEoraRe i Lot sarane bl ALY, 18 preﬁS&ard

poi nt A as. & éﬁaﬁ ifernn SmRaReA st hter FoRE: 3RTNA 8RR, B oA o1
the poi nt B, hamhin addhial rQfiyter b1 T p drebltes. | E@hgg.‘aﬁ?%&??EQ?Zd
the per son reachEs Trer o WA TR FEPPrent foves from the point C iovard
the next point | Ocatleﬂg' 7 %l%ﬁ@cdiﬁéc@io 83@henr " putkkbnr mepest tboat he
"north" direction. In this case, azinuth angle nunerical value
dat a plurallty of points, i.e., points A, B, C,... using the
electronic compass according to the present invention.
&J In Fig. 7, the "north" azimuth is assumed to be an
10 upward direction in the drawing. As shown in Fig. 7,
a person moves from the point A as a starting point
toward the point B located in a direction of "45°" with
respect to the "north“ direction. After the person
reaches the point B, he or shé moves from the poinﬁ B
15 to the point € located in a direction of "320°" with
respect to the "north" direction. After the person
reaches the point C, he further moves from the point C
toward the next point located in a direction of "230°"
>~ with respect to the "north" direction. |
20 - In this case, azimuth'angle numerical value data
ng5ew is set and stored in the first register'bl,
azimuth angle numerical value data "320°" is set and
stored in the second register D,, and azimuth angle
numerical value data "230°" is set and stored in the
25 third register Dj. |
In Fig. 5, C2 represents display states in the

azimuth setting mode when M = 1. More 3pecifically,



"45" is set and stored in the first register D1, azimuth angl e nuneri cal

val ue data "320" is set and stored in the second register D2, and azinmuth
angl e nunerical value data "1230" is set and stored in the 25 third
register D3. In Fig. 5, C2 represents display states in the azinuth setting
node when M= 1. Mre specifically,”™ 14_=14"- when the switch [err] is _
operated in the tine display node in O of Fig. 5 it is determned in step
SA6 in Fig. 4 that M= "1", and the fl ow advances to steps SA7 and SA8 to

ads essed. "t Sifebh, 5743, blFe i sln e FARERFREAEY bl une
d ' I i s-
Lor 21 by MECLGE P 50 spﬁ‘ﬁi“éd‘*’?ﬁ*’ﬁ‘t‘%@t%}\-f%*eg b sabey g e01

a marker bypdye Midsiys. ndaﬁaitw@ #low adV8ABEsStdastBp§t SR7SAhE In a
di splay state EQ of t he’ liquid crystal display deV|ce 2 at" the left end of

C2, 45[errlsAeesmitigliratthderégistenzpmuthhasgl echeuferseal val ue set
in step SA21 is '"45[err]" is displayed by the segnent display nmenbers 5 in

the ugper amgivtedD; isnsddressédr iwhemdicatel"pythhs btase isdi cation
el ement 4a at a position opposing the mddle of "30" and "60[err]", i.e.,
"45[err]" atetdetedtip skepu$iowhand"@zimuthhdatiaal i6eis defimusd as t he
north azinuth. Wien a key input of the switch S4 is made, the azinuth angle
angle numerical value data set in the display regis-
ter 21 by the switch S3 is displayed in step SAl0, and
is then indicated as a marker by the first indication
10 elements 4a in step SAll. 1In a display state E0 of the
liquid crystal display device 2 at the left end of C2,
"l - 45°" representing that the first azimuth angle
numerical value set in step SA21 is "45°" is displayed
by the segment display mémbers 5 in the upper column,
15 and a marker is indicated by the first indication
element 4a at a position opp051ng the middle of "30°"
and "60°", i.e., "45°" as the setup azimuth when "0" on
the dial 6 is defined as the north azimuth. When a key N
input of the switch S4 is made, the azimuth angle . "o/
20 nﬁmerical value "45°" of the setup azimuth is stored in
the first register D1, and the control aavances to
azimuth setfing_processing of the second register D,.
In the illustrated case, the azimuth angle numerical
value of the azimuth to be set in the second register
25 Dy is "320°", and the azimuth angle numerical value of
the azimuth to be set in the third register D3 is -

II230°|I .



20 numerical val ue "45"" of the setup azinuth is stored in the first
register [err], and the control advances to azimuth setting processing of

the second register D2. In the illustrated case, the azinuth angle
nunerical value of the azinuth to be set in the second register 25 D2 is
"320 [err] ", and the azinmuth angle nunet i*¥al~ val ue of the azimuth to be
set in the third register D3 is 11230[err]". 15..-. More specifically, if

Lt S dgterg1nfﬁ in step SAI7 that the key input ofi“the switch S3 is not

t

et "o VRS B e bl
t t "0"

VES i step SATHLT haty SHEREY Aiplf G Ehg anlEch a0 inot § pe

corrected of nygRElctdy VadHéeSfl\w %ﬁ&&@%élé@eﬁ%&ﬁ%%e&ﬁemafter

the flowreturns to step S It is determned in step SA23 that

the value of ti@er @ terié\/lbaﬁséli)tori'cﬁ kéyeinpoy Gl vienes eswitchtsp. SA25 to
check if the value of the register Mis "1". 1f YES in step SA25, the fl ow

advances §0 st @F SAR6.inl BtEEESAYPS, thd ef bow nadvarkess i to sétep BR23i sost or ed
in a 15 regi ster designated by the value of the register P (in this
case, the regi checkDH)f Hhe stadmeSAYY thereregpister Mfis ht0Y egi EEYEP iia
incremented by "1" to address the next register D2 by the register P.
Thereafter, - thetep SA23, the flow advances to step SA24, and a digit
to be corrected of numerical values which display time
is selected. Thereafter, the flow returns to step SAl.
10 = If it is determined in step SA23 that the value of the
register M is not "0", the flow advances to step SA25
to check if the value of the register M is "1". If YES
in step SA25, the flow advances to step SA26. In Step

SA26, the azimuth set in step SA21 is stored in a

15 register designated by the value of the register P (in
this case, the register D;). 1In step SA27, the content
of the register P is incremented by "1" to éddress

the next register Dy by the register P. Thereafter, the

\ flow returns to step Sal.

20 Wwhen the switch S3 is then operated, the next
azimuth angle numerical valﬁe data "320;“ is set in the
display register 21 in step SA21, so that "2 - 320°" is
displayed, as shown in a display state E; in C2 of
Fig..5. When the switch S4 is then operated, the

25 ‘azimuth data "320°" set in step SA21 is .stored in the
register D, designated by the value of the register P

in step SA26. In step SA27, the content of



flowreturns to step SAI. 20 Wien the switch S3 is then operated,
the next azimuth angle nunerical value data "320[err]" is set in the
display register 21 in step SA21, so that "2 - 320" is diSpIayed as shown
in a display state [err] in C2 of Fig,.5 Wen the switch S4 is then

operated, the 25 azinmuth data " 55 “set in step SA21 is stored in the
regi ster D2 designated by the value of the register Pin step SA26. In step
SA27, the content of - 16 - the register Pis increnented by "1" to

?ﬂ?éeféntn 'ﬁ&ﬁ%gf@(%ftlﬁ 1P dPERERELS! by! e+ LBYaALUERS 11 HeAR SA1

azi nu ta are sequent set In the registers Dl*ﬁb

[err]. |nﬂé§ f“THE%Eéf%e? théfflaﬁ Eéﬁhih%rtb isteprgaanent ed by
"1" every tihe the sﬁntch [err] is operated. As a result, the nunber of

set up azi my Rl andrsn&it Pfﬂﬁielélzirhﬂtheaaﬁhearé séﬁuehtli%ld@t @t ned in step
SA25 that the value of the register Mis not "1", since M= "2", the flow

advances lih thd aredEpt&AR8D; abd Dle chtthtso&asbe thglsbmtdﬁbs
increnented by "1" to sequentially address the registers [err] to [err].
Wt h & hi s efidthes sregi stéer Beisipinerementedgbys "ale evegqyetdimel [bheli spl ayed
in the azimuth display node of M= "2", as will be described later. 15

In step SAgitalit®y ihcopeneted. of AFha Fegrdter the sumbere@dnt ed by "1",

t he |ncrenented content is conpared wiith the value of the regjster L
al t hough rqtup azimuth data is stored in the register L. it

is determined in step SA25 that the value of the
register M is not "1", since M = "2", the flow advances

10 .to step SA28, and the content of the register P is
incremented by "1" to sequentially address the registers
D; to Dp. With this addressing, the setup azimuth
angles are sequentially displayed in the azimuth display

' mede‘of_M = "24, as will be described later.

15 | In step SAZB, after the content of the register P
is incremented by "1", the incremented content is .
compared with the value of the register L although not
shown. After the last setup azimuth data is displayed,
the address is returned to the first register D; upon ")‘

20 the next operation of the switch S4. If it is . |
aetermined in step SA22 that the input is not based on
the key input of the switch S, the flow advances to
~step SA29. Processing in step SA29 includes setting |
processing for setting an alarm, a stopwatch, and the

25 like in essociation with ether timepiece functions, or
alarming processing. When this processing is ended,

the flow returns to step SAl.



shown. After the !ast‘setdb ézinuth dat a is:displayed, the address is
returned to the first register [err] upon 20 ~ the next operation of the
switch [err]. If it is determined in step SA22 that the input is not based
on the key input of the switch [err], the flow advances to * step SA2.9.
Processing in step SA29 includes setting-pl@cessing for setting an alarm a
stopwat ch, and the 25 like in association with other tinmnepiece
functions, or alarmng procé&ssing. Wien this proce$§sing is ended, the flow
returns to step SAl. - 17 - As shown iB.Fi . [, When a person mmves from
tﬂe point A to the p&FnFhewniin Bigr ¥+ VPRGMH ghgeﬁﬁpph,moﬁ’re%méﬁg‘ ¢t Bto
the point Cat "320[err]”, and then in_thg direction.of “230[erg]". the
azinuth angl e rﬁﬁ’lﬁ?{cﬁl Lgatﬁgspging ia43&:, 4g2['e%[rr]°m, tglﬁdngfgg{’erfyqui n
moving directions are.set ip the redisters_LehbbaeW2, ; q%ﬁyn in

t he setting nmod ?hpeinngF?S.Eﬁ? gﬁgﬁit ea%MAP%H [érF?Eegﬁgﬁﬁﬁgie In this
setting node, caltibhs HetebHheed LRSLERMOAR | e ny t gl ster
e o s Tmeétib O f23b0 fhgﬁfeé?g{“?r% g?iﬁ?!egné‘?"ﬁc’%%l:%zl}% he

flow advanges toggtep S@égﬂi aaAlePS 3543 ARdmSAd ndf Bairdtd crize st @etof the
switch [err]. In step SA12, the controller 10 outputs the signals.a at

every second tojHeRREr eeflistersr DY, D3i,Mahd Bat,aasastowne imedhe enent 15
data are stored in the register N. In step SA13, the value of a register
desi gnat ed by tsetteggsinedePini ce. of Fig. 5. When the switch S; is
opefated in this setting mode, M =_"2"~1s determined in
step SAé6 in Fig. 4, and the register P is initialized
10 to address the register D;j. Since M = "2", the flow
advances to step SAl2 Qia steps SA3 and SA9 after the
operation of the switch S;. 'In step SAl2, the
controller 10 outputs the signals a at every second to
measure the "north" azimuth data, and the measurement
15 data are stored in the regiéter N. 1In step SA13, the
value of a register_designated by the register P, i.e.,
the register D;, and its marker position are displayed.
In step SAl4, the position in the N register, i.é}; the
K“f north azimuth is indicated'by the second indication
20 element 4b. Therefore, when the mode is switched frbm
- the setting mode of M = "1" to the azimuth display mode
of M ='"2" at the point A, a display state at the left
end in C3 of Fig. 5 is attained. More Specifically, at
this time, the direction of the wristwatch is unknown.
25 However, for example, when the direction of 12 o'clock
of the wristwatch'cortesponds'to a direction of "120°"

from the north azimuth, thefindication'element 4b in



the register [err], and its marker position are diéplayéd. In step SAl4,
the position in the Nregister, i.e., the north azinuth is indicated by the
second i ndi cation 20 el ement 4b. Therefore, when the node is swtched
fromthe setting node of M= "1" to the azinuth display node of M= "2" at
the point A a display state at the ref &nd in C3 of Fig. 5 is attained.
More specifically, at this tinme, the direction of the wistwatch is
unknown. 25 However; for exanple, when the direction of 12 o' cl ock of

the wristvaieh GPELEEPRRISE! 91300 6 kaRnal oh2Rpeiels daamie nortn,

azimuth, the Tndrcatton. elemen Irection of "120" s

turned on to. lodi £z e FtRnaal FH sgahown in Fig. 6A. More .
specificajfééfgg é %ﬁ%ipﬁigggghgiﬁ H&SF%P?]ﬁgéet in the register [err] is

di spl ayed by theygpgnBpbcliciBbaly2 as SRGRA §n5FiiP.t 8@ ,UPRSe "c@atm, and
t he marker indication element 4a”located at a scale mark position of

"45[err]" angl the radisteirop,elisnanspiayeddbgatheg selgmends displaction are
turned on. The azi muth angl e nunerical value "120" indicating a direction
of thes ON Iflembetrsdscahi thechippenrt céhumnt, h ands phet markelre direction of 12
o' clock of the wistwatch is displayed by the segnent display nmenbers 5 in
the | ower chhdimatIbnselement daudecased: ats awscaleamarkwpasitiieomove to
L Ol he Wt ot B Ehand) hnsodpdication elemant ab indieating the "o M
north direcﬁion are turned on. The azimuth angle
numerical Qalue "120°"'indicating.a direction of the ON \J
10 indication element 4b with respect to'the_direction of
12 o'clock of the wristwatch is displayed by the
segment displéy members 5 in the lower column.-
Thus, since a user of this wristwatch wants to
- move to the point B in the azimufh of "45°" with
15 respect to the north, he turns the wristwatch main body
case 1, i.e., in praétice, the user himself who wears
the wristwatch main'body'case 1 on his wrist turns, so
that he faces the direction of 12 o'clock, énd then .
turns to the left while visually observing the : g
20 wristwatch main body case 1, so that the marker |
indication of the first indication eleme#t 4a coincides
with the second indicatiph element 4b indicating the
north azimuth, as shown in Fig. 6B. As a result, a
direction indicated by the rubber line 7b indicates an
25 | azimuth of "45°" with respect to the north, i.e., the
direction of the point B. The direction obtained in

this manner cdrresponds tb the front of the user,. as



case 1, i.e., in practice, the user hinself who wears the wistwatch main
body case 1 on his wist turns, so that he faces the direction of 12

o' clock, and then turns to the left while visually observing the 20
wistwatch main body case 1, so that the marker indication of the first

i ndi cation el ement 4a coincides with the~s&8ond indication el enent 4b

I ndi cati-ng the north azinuth, as shown in Fig. 6B. As a result, a direction
i ndi cated by the rubber |ines¥b indicates an 25 azinuth of "45" with

oot ased it S8 e sSan, EOGn kRS hbBRe hebRRoRu heBiol BeoEhet | o]y
b f - [ ( ROR .
need only go 1 OREFD (HONEacRPanes, APl Opfy, BT £05RRrd, 817 zpblh, 11¥

switch S4 when égﬁﬁ% p.reaches the point B, the next register, i.e., the
register D2 is ressed in step SA28 in Fig. 4, and data "320[err]" set

in the register D2, ﬁHéniiﬁeﬂﬁéé?ro%éﬂbﬁéhiQﬁeebﬁﬁtﬁh 4a anhendhepl ayed, as
shown in a display state 2b in C3 of Fig. 5. Wen the user noves 10 such

that the directir@achés”6h@[poiht Bit Bheeapatt regishernodte.cothesponds to

the direction of 12 o' clock, and he does not change the direction at the

poi nt B upon opeegisberob,t hs addrelséd, inhetepdSaasi an Fdghed ,4i8nd
corresponding to the scale mark of "45[err]"” is still dis- _

. data "320°" set in the register Dy, and its marker

indication element 4a are displayed, as shown in a

display state 2b in C3 of Fig. 5. When the user moves

10 such that the direction of "45°" with respect to
the north corresponds to the direction of 12 o'clock,
and he does not change the direction at the point B upon
operation of the switch S4, the indication member 4b
corresponding to the scale mark of "45°" is still dis-

15 played as the north azimuth indication. More-
specifically, a display state 2b in C3 of Fig. 5 is
attained. At the point B, the user turns his body and
the'wristwatch, so that the ON indication member 4a

- coincides with the ON indication member 4b. Thus,

20 although not shown, the direction of 12 o'clock
coincides with the direction of "320°", and when the
user moves in thé direction of 12 o'clock, he can reach
the point C.

- Wwhen the user reaches the next point C, he
25 operates the switch S, to display data.set in the next

register D3, the marker, and the north azimuth, as

shown in a display state 2c in C3 of Fig. 5.



15 pl ayed as the north azinuth indication. Mre specifically, a display
state 2b in C3 of Fig. 5is attained. At the point B, the user turns his
body and the wistwatch, so that the CN i ndi cati on nenber 4a coincides with
the ON indication nenber 4b. Thus, al t hough not shown, the direction
of 12 o' clock coincides with the dlrec%?on of "320", and when the user
noves in the direction of 12 o' clock, he can reach the point C. \Wen the
user reaches the next point C, he 25 operates the switch S4 to display

data set Jfél‘? S tlus& ShAls %et?r?imgﬁéh %dcéﬁﬁens\héhmﬁﬁkﬁt h, as

shown in a I splay state 2c 1n C3 o en the user tins

the wistwHghcdtherasawidie the keortR éﬂilﬂﬁtﬁe Meét 8ahhRnBAr theazi nuth, -he -
can know the direction of "230[err]". In this manner, in the above

enbodi ment diazedkidh Sof "2Zi®@arin noving directions are stored in advance,
and every tine a user reaches desired point, the stored azinuth data are
sequential |y di sin ayletls upamneper i i bine odbove embodbmenbysaztimathser can

i mmedi ately know the noving direction by only operating once the switch 10
at eadh poidata lin tmev thevéicetbionenaret stopedsint advasaei, oands applied to

the electronic wistwatch. However, the fresent.invention is not limted to
t he above every time a user reaches desired point, the stored

azimuth data are sequentially displayed upon operation

6f the switch. Thus, the user can immediately know

the moving direction by only operating once the switch <
10 at each point.

In the above embodiment, the present invention is

applied to the electronic wristwatch. However, the

present invention is not limited to the above

embodiment} For example, the present invention may be
15 arranged as a special-purpose device, or may be

assembled in compact equipments such as an electronic

notebook, a schedular, and the like, or vehicles such

as an automobile and a bicycle. Thus, various other

applications are available. 1In addition, the marker ~
20 indication and the north.azimuth may be displéyed as

follows. For example, as shown in Fig._é, the second

indication elements 4b for indicating north azimuth may

be arranged between two adjacent ones of the_first

indication elements 4a for indicating the marker, so
25 that the marker indication may be performed by turning

on the two indication elements 4a, 4a, and the north

azimuth indication may be performed by one indication



<

eénbodi nent. For exanple,'the'present-inventlon may be 15 arranged as a
speci al - pur pose device, or may be assenbled in conpact equi pnments such as
an el ectronic notebook, a schedular, and the like, or vehicles such as an
aut onobi |l e and a bicycle. Thus, various other applications are avail abl e.
In addition, the marker 20 i ndi cati on"a®Y The north azinuth may be

di spl ayed as foll ows. For exanple, as shown in Fig. 8 the second

i ndi cation elenents 4b for indi cating north azi nut himay be arranged between

v, 2 2cent onsSud I et LASLLED ShoTERLSatEohobiudhea s (e
the two i ndi calyon OURIEN fndens 4ay 3 40SpPAGLA ABLTHYNqbRTLER! it By De

perfornmed by one ‘i ndication enen et ween

i ndication ele , } SN ITEy disp ed t jegr ees
but by angle cﬁ@é%t g%saﬁ%%é%% %,;élg?é\%\/NE,ngN\w}\i %SE%‘ﬁgt'c.sggdr ?ﬁg?rmr e, in

the above enboghjPiHernté¥é OUsn dtls®! a¥SvE embodEmERES V_ékﬂ!ﬁubhaiﬁgl%tysand
second i ndi cation nmenbers 4a and 4b, and the segnment display nenbers 5.

Alternatiwely, sd ndie dis@yteeef bt sbnandegebonduindieatgodomemberis

di spl ay nenbers arranged on the entire surface of the liquid crystal

di spl ay devi ce 4a &l 4b Muamdvele segmentiydbspilagpinembedrsob.optically by

the liquid crystal display device but by arrangi ng needl e indication nmeans

whi ch are rot atdddtesnatively ngall the display operations may be made
using dot matrix display members arranged on the entire
‘'surface of the liquid crystal display device 2.

10 Moreover, data may be displayed not optically by
the liquid crystal display device but by arranging
needle indication means which are rotated by a driving
operation of, e.g., a stepping motor. 1In this case,
hour, minute, and second hands for indicating time may

15 be used.



operation of, e.g., a stepping notor. In this caéef'hod?, m nute, and

second hands for indicating tinme may 15 be used. 22 - Cains: 1. An
el ectroni c conpass conprising: azinuth indication nmeans for indicating
directions of all azimuths; 5 27i muth data storage neans for

storing a plurality of azinuth data;” r&ad switch means for sequentially
reading out the plurality of azinmuth data stored in said azinuth data
storage neans; 10 azi muth detection neans for detecting a
predeterm pgdia&i.nuth on the earth; and azinuth data display neans for
si mul t aneewsty—dtspl ayi ng the predeterm ned azinuth detected by said

azimut h detecti qn maansel eftkditc aZonpdss dedrpr £8dngtit - 15 fromsaid
azimuth data storage neans in correspondence with all the azinmuths

i ndi cated by saiafiamithitindichtion tmeansrefos. 112didatbngadirectdotisng to

claim1l1, wherein said azinuth indication neans includes azinuth angle

val ues 20 of aldampdanubitaind sai d azi nuth data di splay neans. 3. A conpass

according to claim2, wherein the azinmuth angle values indicate nunerical

val ue§ at at | es&zimgiflerdata iorage means for storing a plurality
of azimuth data;

read switch means for sequentially reading ou£ the
pluralify of azimuth dafa_stored in said azimuth data
storage means; |

10 azimuth deteétion means for detecting a
predetermined azimgth on the earth; and

azimuth data display means for simultaneously
displaying the predetermined azimuth detected by said
azimuth detection means, aﬁd the_azimuth.data read out

15 from séid azimuth data storage means in correspondence
with all the azimuths indicated by said azimuth indica-
tion means.

2. A compass according to claim 1, wherein said
azimuth indicétion means includes azimuth angle values o’

20 arranged around said azimuth data display means,

3. A compass according to claim 2; wherein the
azimuth angle values indicate numerical values at at
least 30° intervals.

.4. A compass according to_claim 1, wherein said

25 azimuth detection means comprises a magnetic sensor,

and "north" azimuth detection means for detecting

a "north" azimuth on the basis of an output signal from



4. A conpass accordiny to claimi1, wherein said 25 -azinmuth detection
means conprises a nagnetic sensor, and "north" azinuth detection neans for
detecting a "north" azinmuth on the basis of an output signal from -
said magnetic sensor. 5. A conpass according to claim 1, wherein said
azimuth data display neans includes a | ar@g nunber of first indication

el ements for

azi muth detection neans,

i ndicating the 5 predeterm ned azinmuth detected by said
and:a | arge nunber of secgnd indication el enents,

arranged in correspondence with said | arge nunber of first. indication
el emsnt s, for saildcmagnettike sensioxt.n data read out fromsaid azinuth 10

data storage neans.

23 -

6. A conpass according to claimb5, wherein the nunbers

of said first and sBeond compessi @scording $amd aim dgerwherelip| 23idf 60,
respectively. 7. A conpass according to claim1, further 15 ~_ conpris

nunerical val udz#aBhagakaafdspdavameans, ilasludes A RATIQIAUNRES  ed | n
id imuth d t i cal | pe. 8. Al | ect [
compass. conpr | SEnGLERH SBOLERELOR: SLETERHHS LT R Ca IRG 1ER i cat | on

conpass conpri$

section fgr
type i ndiTat
azi mut hs Qf

A
10
15
\
20
25

detection means, and a large number of second
indication elements, arranged in corre;pondence with
said large number of first indication elements; for
inaicating the azimuth data read out from said azimuth
data storage means.

6. A compass according to claim 5, wherein the
numbers of said first and second indication elements
are’integer multiples of 60, respectively. |

7. A compass according to claim 1, further
Comprising numerical valué display means foi displaying
the azimuth data stored in said azimuth data storage
means as a numerical value.

8. An electronic compass comprising:

an equipment case comprising an azimuth indiéation
section for indicating ditections of all azimuths{

a large number of dot type indicatibn members
arranged in ‘correspondence with the all the azimuthé of
said azimuth indication section of said equipment case;

azimuth data input means for inputting azimuth
data; | | |

- azimuth data storage means for storing the azimuth

data input by said azimuth data input means;

ng

h&di cation 20
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said azimuth indication section of said equipnen} case;” azimuth data I nput
means for inputting azinmuth 25 data; azinuth data storage neans for
storing the azinmuth data input by said azinmuth data input neans; - 24 -
azimuth detection nmeans for detecting a predeterm ned azinmuth on the earth;
and azinmuth data display control nmeans2#o0+ causing said dot type indication
menbers arranged in 5 correspondence with the azinmuths of said azinuth
i ndica- tion section to sinultaneously display the predeterm ned azi nuth
detected by said azinuth_ detection nmeans and_the azinuth data stored in
sai d azi mut h datazbtetRgdekeghionomeangofprsdekecsinogng to clai m 8, whérein
said 10 aziuth indication gectiog arranggq on _sai d equi pnent case .
i ncl udes aRuRATEerRIRed RaLMER 08, FARGEATERSUARYdSai d | arger nunber of dot
type indication mepbers. 10, A, compass agcording to_claim9, wherein the
a muth angl e vAAEUBSh A26e A ERLRTC SpREER] cuodns) £or " SRekuntior ¢, 1)
I nterval s. co | t ' ' rain _said azinuth
detection ﬁ%%ﬁ%e%%%gﬁ?é%sfgaﬁégkgchagghgggtggﬁgg%ﬁgrgﬁ' azi mut h detection
means £ or | - nor i hy HEULD s plchBReolpashs g0hza _ 1 gnal from
20 5Tsai ddc%]glﬁée ﬁ%@%%‘g%rwf&aa{k corgrﬁass acgorg:a%g to g‘“%llﬂm ,d erein
sai d tion section to simultaneously display the predetermined
azimuth detected by said azimuth_deteqtion means and the
azimuth data stored“in said azimuth data storage means.
9. A compass according to claim 8, wherein said V
10 azimuth indication section arranged on said equipment
case includes azimuth angle value data arranged around
said larger number of dot type indication members.

10. A compass acéording to claim 9, wherein the

azimuth angle values indicate numerical values at-
15 least 30° intervals.

11. A compass according to claim 8, wherein said
azimuth detection means comprises a magnetic sensor,
and “"north" azimuth detection means for detecting a
"north" azimuth on the basis of an output signal from

20 said magnetic sensor.

12. A compass according to claim 8, wherein said
dot type indication members include a large number of
first indication elements for indicating the
predetermined azimuth detected by said azimuth

25 detection means, and a large number of second
indication elements, arranged in correspondence with

said large number of first indication elements, for .



dot type indication nenbers include a |arge nunber of first indication

el enments for indicating the predeterm ned azinuth detected by said azinmuth
25 detection neans, and a | arge nunber of second indication elenments,
arranged in correspondence with said | arge nunber of first indication

el enents, for - 25 - indicating the azi g h data read out fromsaid
azinuth data storage neans. 13. A conpass according to claim 12, wherein
the nunbers of said first and.second indication elerents 5 are integer
mul tiples of 60, respectively. 14. A conpass according to claim8, further
conprisi ng nuneindistatihgethespkzanutrhada tioredids phuty ifreon saiay iaginutiat a
stored in said azinuth data storage neans as a nunerical value. 10

15. A wistwatd@ataypborhget means.conpass conprising: a wistwatch type
equi pnent case worn on a wist; indication neans for indicating a direction
of 12 o' clock on sald.-w Ascompasst pgeorddngmi® cdada@ 125 wherein gthenyt h
angl e val ue indication neans for_ . indicating azimth angle values to have

the direction dtumbers PEcRaifqfdzséyapyd secend,dinddGarioresiemantgerr];

azi mut h indication ns_arranged.in cqrrespondence with the azinuth angle
val ues ing?catéﬁr%yggg?ﬂeﬁzWHggﬁpéﬁs °%;ﬁ Pe:ﬁﬁﬂﬁ§%¥¥ﬁ gti on nmeans;
14. A compass according to claim 8, further
comprising numerical value display means for displaying

the azimuth data stored in said azimuth data storage

\_ means as a numerical value.
10 15. A wristwatch type electronic compass
comprising:

a wristwatch type.equipmént case worn on a wrist;
indication means féf indicating a directibn of 12
o'clock on said wristwatch type equipment case; |
15 azimuth angle value indication means for
indicating azimuth angle values to have the direction
of 12 o'clock indicated by said indication means as 0°;
azimuth indication means arranged in corresponaence
with the azimuth angle values indicated by said azimuth
20 angle value indication means;
azimuth data input means for inputting azimuth
data; '
azimuth data storage means for stdring'the azimuth
data input by said azimuth data input means;
25 azimuth detection means for detecting a
predetermined azimuth on the earth; and

azimuth data indicétion control means for éausing



azimuth data input neans for inputting azinuth data; azinuth data storage
means for storing the azimuth data input by said azinmuth data i nput neans;
25 azimuth detection neans for detecting a predeterm ned azi nuth -on
the earth; and azinmuth data indication control neans for causing - 26 -
-sai d azinuth indication nmeans to sinmulZ@neously indicate the predetern ned
azinmuth detected by said azinmuth deteéection nmeans and the azinmuth data
stored in said azinmuth data storage neans. . 16. A conpass

5
oo 03 W i RIALE 8L RS SRR L RS
| t A ' ti 2 0 . . : i to-
S MR Rl 8] AR adbocful BB 0L 101
| east 300 erp)y el cee 1 ALAPARE LHGOALIAGLA CagLal BrBrosgpel n sai d

; i 0 !
azi mut h detegtlon nmeans conprises a nagne%lc sensor, and orth™ azimuth

detection AR {OmAe) Fdtd s Pordge mégngh" azinmuth as the predeternined
azimuth on the basis of an output Signal from said magnetic sensor. 19. A

conpags accor diyg, t . GHpadd, adbeF®ing seb dcBaimuib, i wHegaihosad@ans

i ncludes a | arge nunber of first indication elenents for indicating the
azimuth angle value indication means indicates angle
values which are sequentially incremented counterclock-

wise to have the direction of 12 o'clock as 0°.

17. A compass according to claim 16, wherein the )
10 angle values indicate numerical values at at least 30°
intervals.

18. A compass according tq claim 8, wherein said
azimuth detection means comprises a maghetic sensor,
and "north" azimuth detection means for detecting a
15 "norfh“ azimuth as the predetermined azimuth on the
basis of an outputlsignal from said magnetic sensor.
19; A compass according to claim 15, wherein said
azimuth.indicatidn means includes a large number of
first indication elements for indicating the
20 predete:mihed azimuth detected by said azimuth
detection means, and a large number of-second
indication elements, arranged in correspondence with
said large number of first indication elements, for
indicating the azimuth data read out from said azimuth
25 data storage means.
20. A compaes according to claim 19, wherein

the numbers of said first and second indication elements



20 predet er mi ned azi mut*h det ect ed by said azinuth detection nmeans, and a
| ar ge nunber of second indication elenents, arranged in correspondence with
said | arge nunber of first indication elenents, for indicating the azinmuth

data read out fromsaid azinuth 25 data storage neans. 20. A conpass
according to claim19, wherein the nunbets2pf-said first and second
I ndi cation elenents - 27 - are integer multiples of 60, respectively.

21. A conpass according to g¢kaim15, further conpriging nunerical value
di spl ay neans for displaying the azinmuth data stored in said azinuth data
storage 5 mexnes integemmultiplesl of. 6Q2. réspeapavelygccording to claim
15, wherein said azinmuth detection neans. conprises a nmagnetic sensor, and
"north" azimuth detdcti dh GREPRSS crcaereirgngoacladmt kS, afuntheras t he
“predeterm ned azinuth on the 10 basi s of an_output signal from said
magnet i c sensoﬁ°ﬂ£ﬁ#%$ﬂﬁiﬂqmﬁﬁi%%%ﬁ§335ﬂp?1§B§aﬁe@ﬂ§nFo or nfdfEPLAY RS nut h
aLfterence dat gl Ul REoHEhat e, LPScod0lh "5ofd RULRNER AJEaT2bRVBA S
oferr]: 28 A BB ELR SRR Yot WE 15, wherei n sai d azi muth data
storage means conpri$es 2 P t¥cObraing to claim 15, wherein said
azimuth detection means comprises a magnetic sensor,
and "north" azimﬁth detection means for detecting a
\_ "north" azimuth as the predetermined azimuth on the
10 basis of an output signal from said magnetic sensor,
and said input means comprises means for inputting
azimuth difference data with respect to the "north"
azimuth as the azimuth data. |

23. A compass according. to claim 22, wherein the

15 azimuth difference data is azimuth angle value data
when the north azimuth is defined as 0°.

24. A compass according to claim 15, wherein said
azimuth data storage means comprises a plurality of
storage areas for'storing azimuth data, respectively,

20 and said compass further comprises external operation
switéh means for causing said azimuth indication means
to sequentially indicate the azimuth data stored in.
said plurality of storage areas.

25. A compass according to claim 15, further

25 comprising timepiece means for measuring current time,

and current time display means for displaying

the current time measured by said timepiece means.



B . ~.
storage areas for storing azinuth data, respectivelly; 20 and said : g
conpass further conprises external operation switch neans for causing said
azinmuth indication neans to sequentially indicate the azinuth data stored
in said plurality of storage areas. 25, A conpass according to claim15,
further 25 conpri sing tinepiece-n%a%@ Tor neasuring current tinme; and
current tinme display neans for displaying the current tine neasured by said
ti mepi ece neans. - 28 - 26. An electronic conpass, substantially as

herein- bef or e giescrided didlbd i SGl5Est O 406sBL5OIRTTY' 49 HLaw,ngs

before describad with reference to the accompanying

drawings.




