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AN ELECTRONI C SUNDI AL COVPASS AND A MEASUREMENT
METHOD USI NG THE COWPASS TECHNI CAL FI ELD 5The present
invention relates to a conpass, and nore particularly
to an el ectronic sundial- conpass and a net hod of
measur enent by the conpass mgich accurately nmeasures
and indicates the direction or the position based on
a shadow cast by the sun. BACKGROUND OF THE | NVENTI ON

. [ td Ceur, ' I [
A R R T OB BN U S e S o e
THBaoMmgs nmilitary etc. Cenerally, a magnetic needle
such as a nagnetic conpass is used in the aforesaid
fields to determ ne the direction The nagnetic
conpass uses the nature of the magnetic south pole

TecANE A hEepBgnetic north pole of the Earth and
indicates the direction through a rotary device

?gl\rélt Iﬁ,gseﬁt peed & re#a‘@esatgpi aGH&Ea! andlRoRPRIHGRLHYOR af BRetronic

s magnetic tield around the magnetic conpass

~ sundidlghtpls ahd & endtiesded meastrentiidy thegerepdse whicd| agsurgiely measures
Lron-containin tal s. nearby. Therefor an
* and jyliedies POSTHehRRT IE RORBOR CEGRPbASHEPE ST B G al £ or

obtai ning a precise direction. Sem conduct or
devi ce KMZ52 manufactured by the conpany PH LIPS is a
t wo_di nensi onal naggetic field sensor which is

BAGKHERPUNAPE JHEBWYESFION el ectroni ¢ conpass. 20

Seni conduct or devi ce KMZ52 uses the magnet oresi st ance
(Regrmiming nbf odiyecine ackaeRly ppirpayitcd ciinspasyy figlds, for example
L anal shift Coni -
confhEH0 80N, SUANELoSILb g A SLSSLT P LERTBATR o s o
maghetitnebmipasstib @seslt iattiee abretdid fialdt 1o desrmneatipiectian. - The magnetic

el ectroni c_conpass which uses a circuit o c nsat e
ComPAG U RS M TFAEOFS GRS AP S HEAPEES P Ghpols of tos Earth
and | NGESET 1Y 488 0h "EFduBBi £ 16haT @SARN hstdLs Rfedlehe KM BActical

" sensor as disclosed in Electronic Engineering 25&
applivation ghe Rorth'd magnbiigricld are@gghe magnetic compass might be interfered
with oth;:r magnetic fields or iron-containing metals nearby. Therefore, an effective

magnetic field compensation is crucial for obtaining a precise direction.

Semiconductor device KMZ52 manufactured by the company PHILIPS is a two

dimensional magnetic field sensor which is specifically used for an electronic compass.

- Semiconductor device KMZ52 uses the magnetoresistance (MR) technology and the flipping

technology to eliminate any signal shifl. An electronic compass which 1s designed to use
this type of sensors can be found in the state of the art, for example, an electronic compass
which useé a circuit to compensate the. Earth’s magnetic ﬁélcﬁ and the imprecision induced -
By the intrinsic characteristics of the KMZ52 sensor as disclosed in Electronic Engineering
& Product World, Volume 4, 2005,

Another type of devices for determining the direction is a gyrocompass. According to
the principle of a rate gyroscope, the gyrocompass measures the angular velocity component

of the Earth’s rotation at various posiﬁons and determines the orientation of the meridian by



Anot her type of devices for determ ning the direction

is a gyroconpass. According to the principle of a

rate gyroscope, the gyroconpass neasures the angul ar

vel ocity component of the Earth's rotation at various

positions and determ nes the orientation of the

nmeridian by 2 calculating the angular velocity of

the Earth's rotation, or determnes the north

direction by making the rotor axis of a gyroscope
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magneti c needl e or using the electronic conpass to

nmeasure the direction, the accuracy of the

nmeasurenment will be aff%§h§8 y the characteristics
BRIEFINESEIPTHYN QR FHEINY itself as well as the

exi stence of other magnetic fields and the -

iron-containing nmetals. In addition, there are
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‘mﬁggﬁﬂﬁopgg%ﬁ§Wralght needl| e- shaped obj ect which is
secur e centre the positio

ot at
o8l Lk AL ALIEATFS PhapraREor FOVAR o fompass
devife tdmaprpesialioosinpg pegdneg nebde,semsdial needkes snecr and a circuit

de@@@ IRYSH A s w@gﬂnéen% Pk measle@ﬁglsggeou,&t mfcfﬁt@ ocured at

position p05| Ioning n | e"overl aps
theafotasion isentsqef the pattiping perdlestidds aprparbehla to deplgamealgptation

of dd E%t%rﬁﬁ‘gfné@ﬁas WhéE gen%&? sgsehﬁﬁrbdl %nthlff: %Bu@ﬁ)gd Qﬁﬁentuﬂﬁg ositioning
asur enen he circ evi.ce C | re 1.N e
ne%ﬁ?rﬁag@teééq ?@@SIEM@F {92 PPHEOMPA 0% I}Fé%‘(gﬂi‘%“d’“ghﬁlﬁ &un shadow of
thev @liridéal Wieklile athel sonesredidtecta meshaaahuvedamgle vaa:adofoaﬁ phject under
me%gud‘elggr{te{hgn clzrﬁul:f %e\l?lige tclﬁﬁ el(é‘lt tgl gm?X ev1c r(%ﬁfmes the above
megsaep hrezlevdod ivith mnsnmmrhﬁlad@a |adgle,cmda81§m@ ev difterence value

thrﬁggﬁ %&5%&9&&%&&&8%&&@%@1&% HebjecMiGIcp iR atdiEn &Nt T €

osl tioning nee the centre of the
r OtFRbhinpR éMb%ﬁ1rﬁérﬁs Howl M8t samnﬂasgssa@m fbﬂ@erﬂ:@ﬁﬁahbé@%ﬂbtatmg

rel ation en the.posit on|n
disp o ffrfnﬁgtﬁ%l ;s Resitiongdy ppedle by gy fghon disc are
on GRS andathle | p@hitiosad uelagoshig anpdmttbs eosiidriivg needle and the
'rotgtlinegn?ilnsg'is fixed, said sensor includes two components: a light source and a

photosensitive



According to a second aspect of the present

invention, there is provided a conpass devi ce,

conpri sing: a housing, a positioning needle, a

sundi al needle, a reference disc and an inherent sun

shadow angl e conputi ng device, wherein the sundi al

needl e is a strai ght needl e-shaped object which is

secured at the rotation centre of the positioning
cldiggdl e, and is perpendicular to the plane of rotation

of the positioning needle, the reference disc has
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the ipkerpi R shdovaRgiedo erlctise thsaemyth of ﬁw@ @éawr@eblﬁaawmeﬂt
be perpendicular to the plane of rotation_of th
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exanpl e enbodi nents is sinple and the manufacturing
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The present invention is now further
uges sy Bragowi tﬁhﬁi‘ BPliam sedateymingd with gigBrecisign g dpy free from
a three dinensional view of an electronic

Hﬁ&%%&gf%ggﬁpass according to the an enbodi nent of the
present invention; Figure 2 is a schematic diagram of
structural assenbly rel ati onship of the conpass

devi ce according to an enbodi nent of the present

i nventi on;



Figure 3 is a schematic diagram of structura

di sassenbly of the conpass device according to an
enbodi ment of the present invention; Figure 4 is a
schematic diagramof a circuit device according to an
enbodi nent of the present invention; Figure 5is a
work flowchart of an electranic sundial conpass

devi ce according to an enbodi nent of the present .
gepmggstisran! heaapgligEtign of clsciranies males it sadcudntiag dastergnd dgrilitates
thé Ee%ﬁbﬁto& gosﬁ%ﬂdaﬁ. ﬁ?e”?t?éc%unl;g e‘0215‘! HE IREKABLUHBIC LorhPRs of the

sunltght according to an enbodi nent of the presen
example ptnbodimeis T pId aDE BERh M ONrDE cobiks raMiEbT oM

Figure 1 illustrates a three dinensional view of an

el ectroni c sundi al conpass device | according to an

BREFP ISP TIRIN OFeTHE eReWINGgent i on, the housing of
the el ectronic sundial conpass device is a cuboid

The prasentanvegtion poewiahr dgscribedivith 1darengsdo shesdimpiings, in which:
" needle 102. The positioning needle 101 is in a shape
of a flat straight bar having two ends and one of *
Figuine inis sthreel dimensadngl viapexf ed cleCodroe auhdsid camprss addondisg to the an
0@p¥ﬂgﬁ.ﬁ colog.diffe[ent fromthat of the
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FighG 3 B bR el e e T AT R evies
acobjieg to ashintivdingens eCthe presait investicent re of t he
. posi,t.ioning needl e 101 and . er pendj.cul ar to, the
i s 8 e S oL gacut BeREL BEORUROK iy Rebdifgnt of e
prekéhk.invERgorgundi al needl e 102 can be renoved fromthe
.centre of the positioning needl e when the el ectroni.c
Figighdiiap wokdlarchas wf @a olcqronigoyundial engapast deyice according to an
emPb@HRhAR e prklifit £GBIoR; fld the positioning needle 101
orns a water-drop shape which is sillcscreen printed
Figure Gvis & echemdti¢ Hiagtappohin elbeirondnt smddl ogmpass deded wdking under
to tapered end . 103 of e positionji.ng needle. The
tnesaaf R gt RGPS oGl a8 PR PRI om var § ous
natural or synthetic materials available in the state

of the art such as organic ql s, netals, alloys,
DR HEDIEESEN O SRENSINEGROT - et nyl |
FNEENARS Y liAlsEralth aClrdeAimRBsi B GESH BF aR el @1bMNE sundial compass
ni achi ne. As illustrated in figure 2 and figure 3,
devti¢re 1 ehasordingnice as iamhiodimens rgdahe presgitc enventiaw; tthemousing of the
i.ncl.udes. an_u r.dial 2 . i..n. housi 202
e R e R
surdiibl nagdle 10 Ehenehitenigheedlt 401 ik0in dishape2d3 fiut @traight bar having
di sc-shaped The back side of the positioning needl,
W s%dcsgfnﬂéanﬁ obihrat ISZGEFWG’I*HéaH?ﬁ%‘er&&P‘&a Sﬁ"elﬁ_,ﬂt E‘i’gPé_ it a color
difRed? 0 BA%radobriohMg rR¥dIE BFQRONS HORIAE Ldtire b Bfe &H8 side of
are connected to the main pivot 204 of the
thegpsitioninainaefllgwedrds tho tapered nddy thgsvarions grethgde i the state of the
f.i qur . The.end of the main pivot 204 has a shape
aﬁ%ﬂ?%ﬁ%ﬁéyg%ggdthe top side of the synchronous
rotating disc 203 so that the relative position
bet ween the positioning needle 101 and the
synchronous rotating disc 203 renains constant, Le.,
the synchronous rotating disc 203 rotates together
Wi th the positioning needle 101 when
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20 the positioning needle 101 rotates. Alternatively,
the main pivot 204 is fixed on the synchronous
rotating disc 203, and the main housing 202, the .
upper dial 201, the positioning needle 101 are
sequentially nounted on the main pivot 204, conblnlng
the positioning needle 101 wibth the synchronous
rotating disc 203 by a simlar nethod such that the

prefgﬁﬁlkfhti;cg l%ag%t ? d%lg u}&%mr 951 %%&%ﬁ g / a{s IAéxgﬁne—e}iongated
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Begi nning fromthe -first part covering 7.5 degrees

- fromboth sides of the 0 degree, the 24 parts are
marked in a clockw se direction with: zi (7), CGui
().; Chou (H, Gen (a), Yin (a); Jia (11), Mo (p),
Yi (ZA); Chen (), Xun (X), 3i (s); Bing 01, Wi
(),Ding (T); Wi (A), Kun (iii]). Shen (EP); GCeng
(*. ), You (E), Xin (t); Xu ()), Qan (V), Hai (2
and Ren (1), 12 parts labeled with Li, CGui,
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Chou, Mao, Yi, Chen, Wi, Ding, Wi, You, Xin and Xl |
are marked as "Yin" ("Pi") and the remnining parts
are marked as "Yang" ("ISElI"). 8 parts labeled with
Qan, Z, Gen, Mao, Xun, Wi, Kun and You are marked
as "Heaven" ("X'), 8 parts |abeled wth Gui, "Yin, Yi,
3i, Dine, Shen, Xin and Hai &re marked as "Human" ("
A"). The remaining 8 parts are 7 marked as "Earth"
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and at a'l oiT de’"and .
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sterfshend drhliyelRtindien cahdsoe snglé on'ghd hefacn hé thentpperadialrd®l. For

et peren bt el il be Chonggdaugr hor,.
con&éﬂﬁb otdarart %P\B&Hésmtoampéé'e%ﬁ]y Fertidgab il udesanshrt covering 7.5

[ ongi tude are local information. There are many
degreet frouidotivsidesaif ¢ (éthgn@ sﬁ%ﬁralrl@fr@mthe firyepast epvaring 7.5 degrees

o B 0 SR A OGS 8, US5O3R v
(F), e ars! @Hém@ﬁb,r%QE?)@‘Yﬂi KeEReT ), Mdo U).NG (@t ﬁhﬁﬁ(nz) Koo

as disclosed in the website of the British Sundi al

(;@JS@CGEéI )Bnégﬁmin Wo i Bue dilal Yt (09 ghuk ). Fhee EdhCeng &9, You

‘(9’51) }un (-r:) Xu (}-j?,) Qxan (ﬁz) Ha.l (%) and Ren (t), 12 paa'ts labeled With Z1, Gud,

Chou, Mao, Y1, Chen, Wu, Dmg, Wei, You, Xin and Xu are marked as “Yin” (“[Sf’ ) and the
remaining paris are marked as “Yang’ (“PH™). 8 parts labeled with Qian, Zi, Gen, Mao,
Kun, W, Kun and You are marked as “Heaven” (“77), 8 parts labeled with Gug, Yin, Yi, Ji,

Ding, Shen, Xin and Hai are marked as “Human” ¢*A™). The remaining § parts are
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25websit.es were di scl osed before the application date
of the present application and were incorporated
herein as prior art. As illustrated in figure 3,
the el ectronic sundial conpass device 1 farther

i ncl udes devices for processing and di-splaying the
out put data fromthe sensors7304, including four
parts: a conputing circuit 401 a menory 402, an '

) e MR 0948 o

~ Gen COARAL iy gna?ﬁed%g eferd % gﬁbﬁp?ﬁa i) B €5 §BbRrked as “Zhen” (“527),

m Cr oprocessor, a mcr oprocessor

the RN K9k laga JiMaﬂ%ﬁ AFXARPI(Z2t | 0-FREGVE bd Ding are marked as
integrated circuit (AS1Q) for storlng the formil a of

SLrc@Ery) thd g Hdiemid isher @8inasied as NRdgW &iY] e Gehgy Y@ndacﬂ Xin are

to obtain the inherent sun shadow angle O.
markialtes,“Dui " 7277 ad. tﬂm@éu,é;h@h anﬁrf@al etpdparked w&lwé’a{s%’ﬁ’é n@ R above
poi nt are jnput by an evi.ce 403
inf%¢w|r%ﬁrk%fa@§¥am63?1@ Ll foto tg%lf%i?‘&?@ Oﬁﬁéni% g%aé(ﬁ‘%% gergs and the

eart?g%%Rgﬁg Ao r RS Ak SsfbReiammehe Read-Only Menory

or a nofivolatile nenory to store the date,
tTﬁEE o:le 4 #)’;%? a2 g0 gfe%), & floff By Rakhan s@&ﬁ&r&ga‘i‘& glasscs
ocal" tine zone e 1 nput "device 403 can
plashttt,t mtal:n pattd Ahoays dins pthay st@d chinthise ar, | @Bﬁﬁr@biiOPfepamd by
crystal

acnlpt I p B G PORGTT TR PorRaL B foegle 101 and

the BRWivdrRH céxﬂ% ﬁﬁ@é&/m%%mb ¥f &riBody R 2 GeMi aedPde Bfttles, the

t he ‘'menory 402 i nput the above information into the
maig doywing 2 qeh e @rapared bytter pibtiiar.rany metsrigh &t b stk t the art which

is o} PR AROLE T NS LRRRIRL, SHLRAPABIAL €1 0Bl plac

erence | he ne ment poi nt
3012 dxhﬁlpﬁ:y ﬁaﬁdp&ﬂﬁWo@Smb @ﬂﬁefsr am $ylﬁehmmamaﬂﬁg4 dar €03 can be
~input. into the subtractor 5 The, .,acf.ua 5 azijyth v
dg(%fhgg/ Saﬁ SeDSSE can detect -

the QKE%EP | BYarA A HER Eheaéyﬁauaioﬁp}o%n% ligscionh @y ABihen st or ed

nmenory 402 and the i nhérent sun shadow angl e 0
b¥héjlgjﬁ§f§ﬁt@ Eﬁ%ﬁo&%gl LoDl S Qﬂ'ﬁe arﬁmlla@y\’étvaodei*@ﬁ%ni@(;nstance and at
power supply, y 9-1 DC power, 1s used
a lopzmmrof Safltaﬂn daemde endhehgaudwni ﬂ“bh mhcrems eh if!@d@@ mdols ‘fhm?élhefeﬂt

entire circuit de e tvely
net GG 0% 8 T Ry ShAf TS M g oneiede
andS¥oek 6 2R SRAh 406 ER RNt el e, Tdih@iknakli iongiude are local
Subsequent Iy, local |atitude and |ongitude

infrmremratlben srsmeby sieieds iy cardakrhiih ok Bp sEsml de art, for

| exagg,g tggﬁ%”h%{h%aé %é'nd?a%i:ﬁw%ﬁn% st 1 & el cuhal ediy y | Insiiute

{6H8"gi Ven e advantage of usingt
(hitbPSvie clehaityinshantisenseteniot: waednttbodntselisciosed in the website of

e G IO (B SH R AUGA M5 RGL DI Bt FBRIFES of BE above

welHBALR)e GRS HedRY 11 application date of the present application and were
incorporated herein as prior art. g o ‘
As illustrated in figure 3, the electronmic sundial compass device | further includes

devices for processing and displaying the output data from the sensors 304, including four

parts: a computing circuit 401, a memory 402, an input (date, time, latitade and longitude)
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251 n -order to increase accuracy of the test, the
present invention further provides an electronic
sundi al conpass 1 which a calibrating equi pnent can
be selectively added to, including: levels 113 are
pl aced at the surface of the el ectronic sundi al
conpass device 1, preferablygspirit levels for
- observing the position of a bubble to determn ne

whet h i d i i s.pl aced horizont.al | y:
cevif, AR GbICBPFY LB RGVGRRET vl SR e F AL gl e o

 singB08kp MG BREELbONERT cxlehPlee! £ ahitepiotes o dbattollkO NMETS) br an

except the bottomsurface and are, 9 connected t he
apphation-griceidic m@&ﬂ@h@@%@ﬁ%&ﬁss’i*?réﬂgafhen@f@}ﬂ@cmz@gm;ﬁ&g the

R R ey 0
ol L1 ng, 1 in pi 4 abl e .f] -
IR bR P o el BhROHE 10 B e e

devic®t &3 ngoditsc fAQ3ANnd thalposhi i @ni Meneedosy H0L tam be an
.generate a rotation wth a _snal

| b .
Elequigsdly EossadlanPerapppblimireeinty N%ﬁ!?%g é%&l’éggﬁ)af}?\r%g nonvolatile

o merfl%rggg g}iio‘r“eofﬁ% rRle. Yheel Sl &l GoiBiein®imlaien 8Edordif¥ to the local

wo el ectronic-di stance measur ement devices S
timé pok. shennpyt deoiceeWanpl b a bittamasputi ¢ Thadigelay o eansbeoy liquid

infrared di stance neters, arge pl.aced.at. the surf.ace .
crvi SORE el SEAPOE! Biarat ‘CoEates oy ore HREisT g ilpmmason
are Hpit iBRGRe RREWBEMAtane | B6! deoRt 403 wiTliha ncatmpéssindutahdabove

surface of the object respectively when the position
infophationligiodhe evmmibing strcwistPap abfainahs inhegnisynshglovigpgle 9. The
.. reference ed 16 ec | [ j P
g5t ey 20ge P S BIR et ydab el ACnEpRNIRK i and

the W@ KREHERY read frorfridgusersd 3amdref ingutrinioBht biwscont@. t Abe actual
procedures of usin

t he el ect ' dj al 1
cedings o being the ol cel ol sund lcomese Lo,
mfoﬁ%?? rs‘?&g{'hi ﬁg 'ng%néo(]:rgf 203 SndBE kfdredl st PO hile @By HbRSsing the

surface o roni c sundial conpass 1 1n step
seldbDButionar Avdaswolingg A pbFeobipplot pwfardfly P<2Vab e memwer, 1s us;:d 10
for exa user. places the

, / nl. .a bujl di ; h )
* povyt gt At A gomieh i to PRl et ki BafET S,

conpass. 1 facing the object 601; while f asurin 3
aReIBBER: TPEITY STYEEPbG £ uis el BoplRERp L sysem
{G}ﬁz esdts el s KEeR 1S rheder entBeReng, 11b6a patifkt elndt Bngitude

e object based on the information of the electronic

infativetiemis ebaprd by shevkinedelppleur tabiph andyibe inhersrt B shpdow angle 6 is

co RO B el it St oV SO F e R hRPAE Dt wers o

* pott REAP@Sidhico Ninhgmased| @d 164 bsonatatiedoitanaiadttiheand longitude

measur enent point 115, the )
information when using the electronic sundial compass device.

In order to increase accuracy of the test, the present invention further provides an

- electronic sundial compass 1 which a calibrating equipment can be selectively -added o,

“including:  levels 113 are placed at the surface of the electronic sundial compass device 1,

preferably spirit levels for obs:erv'mg- the pdsitio:a of a bubble to determine whether said

compass devicé 1 is placed horizontally; turntable fine tuning control wheels 114 are placed

at any position of the electronic sundial compasé 1 except the bottom surface and are
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aimof this step is to determ ne the position of the
- obj ect under neasurenent so that the - sensor 304
detects an initial value. The positioning needle 101
is rotated and the tapered end 103 is pointed toward
the sundial 102 and projects a shadow under the sun
in step 503. The turntable fpne tuning control wheels
114 are adjusted such that the tapered end 103 of 25

' t he pos tiopning n 101.and th tr
conpiscizd 19 ghe gt Pt i RESITOuHE, 2 ot A W ositoning
: neeﬁl@ ed] ok gy&ﬁﬁh@ﬁl)?%tﬁ REkeHaih hBvoB 204 e H&hﬁtﬁhea%ev@t @Rerefore,

503 and st’ep 504 al mat maki ng the sensor 304 detect
by amtreliidg v meintievese (o thsdraerblg e tREg qoniplawhseh Lisk causes the
f.rom st I
P R 3P S RRRE R0, OSBRI L bR v
smalRASKS eMBNiboas dutdien emb:shgdcmmtéﬂ]ej agnsods 308nga Elanhg control
the angl e difference |p bet ween 30t he sun shadow

wheelfan SR Gk oL Mt 125 8 AOGAIE SRS R B ces (o
sho@rﬁf)\f&neﬁér?}é 8, uikQs O aBed Bnde% &gl hrEeRc ichel \éﬁeﬁlaced at the

sun shadow angle 9 and the angl e of
surforea sil rtlmmhbtrqnocn munduak/vho:cpass st tf¢re mgasumpe hthe f disthrece between the

ect der
cleeRh e Gupe Crep & e el S i atsciiefy e the mosigon of @
neateNSLREY ﬁcﬂezﬂgnﬁléﬁsumaﬁﬂﬂﬁmtrefeﬂ'dﬂﬁe @OEPUL Y BgY sedwiCk figure 6 is
~ 401 1s switched on in step 506, the date, ting,

ensprad fot hecharalakdoltasheh eq #adas MCATISRRARE (Soh SVBREENTh t he
menory 402 are input into the conputing circuit 401
oFigtniee dndtfighedieiliapients tha gracadisey affusingditd dertiogic sundial compass 1

o S LR B AR | LG YRR s i

~ posfionakiltye sirface aboi eldcoonr kaeli mkep@@ itmat@pﬁ@ée For measuring an

calculation to obtain the 0- of the .
obish w@@@ T fieer Aot BrARLS, SIRBEL e o Rlat e fepuiment poi

1 { | faMhd theloBfeBf GNCH daBirhg
109, S50l gl kb BB ISR g v

whmhe mlmblsl fod exam;ﬂna cammmahe n@nyarnbf@p fhecegfirenss edgrl 16 parallel
covardi a on d. are obV|

to tg%%bé hzfqeg AR ﬂ-ﬁ ézmltz % nv elec omc y?:g!&%rg&? {ie\é&g The
posibntdf ncCHREGHL sasdisli c&ﬁip@sﬁseldis &ﬁlﬁﬁﬂtﬁd{ fbaal hotidetablenel via levels 113
in step 502, and the positioning needle 101 is rotated toward the measurement point 115, the

aim of this step is to determine the position of the object under measurement so that the '

- sensor 304 detects an initial value. The positioning needle 101 is rotated and the tapered

end 103 is pointed toward the sundial 102 and projects a shadow under the sun in step 503,
The turntable fine tuning contrel wheels 1 i4 are adjusted such that the tapered end 103 of
the positioning needle 101 and the colored straight line 107 overlap with the sun shadow of
the sundial needle 102 projected under the sun in step 504. Step 503 and step 504 aim at
making the sensor 304 detect an end value 1 be compared with the initial valug from step-
502, so that the sensor 304 can _obtain the angle difference @ between the object under
measurement and the sun shadow. The sensor 304 reads the angle differénce ¢ between

the sun shadow and the measurement point 115 in step 505. - As mentioned above, this
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11 CLAI VE: 1. A conpass device conpri ses: a
housi ng, a- positioning needle, a sundial needle, a
sensor and a circuit device, wherein the sundial
needl e is a strai ght needl e-shaped object which is
secured at the rotation centre of the positioning
needl e and i s perpendicular t® the plane of rotation
of the positioning needle; the sensor is secured on

e R IS DGR B BB Sl o

mea!\ﬁrrbﬁeﬁt hBin® HRISdEE WY REmih @ sleng] ead urieegkeurdnteer, 3. en ®6r 0 —a,
detects the neasured angl e val ue of an abject under

the fralwsungestents; reqiieedctior dhigin tefetauathce Af ﬂ&u?ké%ﬁ jipdgt@easurement.

' 'Thevchx‘tE) 3% c%%wt 561 SRS xﬂgteﬁg’tﬁéa’ jh% Ll:ﬁﬁéj 1A MLand iong;tuder

AnCinherent. sun ow arigl e "and out put
mfeﬁﬁaﬁ;hnf ét@ﬂ‘e@ e ehev alet@rt AOD Lgh irpudi m;qz) Ity cotempitiog diwuit 401 or the

|nd|cate azj muth of the obje ure
latitpdle a0 ShofEglics S EQOIG TG eR e O R Eesiem fo
cdcﬁf&gﬂ% 1, Sib g 1313&9& alyh NBadlive GngiVRET BinAllE, NBe GBBYY Gorhiak Neidergo
““"positioning needl'e and the centre of the rotating
trangiose cacEation (4 eaisdmeazinith oand— e thsediact wislgr measurement.

rel ati onship between the positioning needle and the

r ot itnig inliesiton kast beer diesctibedirddeah st eferdnge és cegtain preferred

em%gggﬁzgeté'gsz %gé@ﬁ%gn (f;) Si?]gessﬁifgge ‘%l ga:t many mod&ﬁczgngns and
- varfafidds 36l BfhkZ@ds bR dhbdls.S aitlrehst Clik Eco@é\ﬁf e praehitestion would

conputing circuit, an input device, a subtractor and
mﬁé@§H@p¢bwmﬁmhé@é@ﬁdﬁﬁoﬁﬁﬁﬂﬁx@@ﬂY@@E@f a GPS system
‘inputs local information into the conputing circuit
to obtain the inherent sun shadow angl e, the inherent
sun shadow angl e obtained fromthe conputing. 20
~circuit and the difference value of angle infornmation
bet ween the object under neasurenent from said sensor
and the inherent sun shadow angle are input into the
subtractor to obtain the azinmuth of the object under
nmeasurenent, and the azimuth is input into the
di splay for display. - 4. The conpass devite
according to cIa|n13 characterized in that said
circuit device
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25 further conprises a nenory, said nenory is

install ed between the input device and the conputing
~circuit and is directly connected to the display;

said menory stores the local information and provide

the local infounation to the gLsplay for display

directly. 5. The conpass vice according to

claiml1, 2 or 4, further conprising an upper dial and

separating plate, said-upper dial and said '

Ciggégfating plate are | ocated between the 1/

positioning needle and the rotating disc and are

r ds PeOMPGEI 45 ViEs SEPTEFH sai d conpass deV|ce the centre

of said upper dial and the centres of sai

post BPBHII g PrsdunBeaiiadisar Fupdeanserl: 6|S§E50éra§d GnCHgyE device,
wit P8 Xhuitiol haciils ASOAiERSEAL SR8 8026 Ghtfct] 19 LQGRRI B rotation

are recorded on sa opper dia separat 1 ng
cmﬂkﬁbﬁﬂMSpUB@ﬂm@pnﬂﬂhﬂhn$a$dm&ﬁmtoﬂmfK)ﬂwﬁﬂﬂﬁnvfaﬂ@ﬁ@fOfﬂR

t.he co s device .as cl aj ne%g{g cl ai 1, 2, or. 4 e& .
PORIHEHIEE PEIG &GP 9SG HA SRS OB i B EHHEN g o L) ReSiigige needie is -
rothtedto §%6@1c91hﬁatk§@'pd§4tfohm@ NRediaBedrRgs @H tandn khd#e& of the sundial

connecting the centre of the posi tioni ng needle and
negdite th%lpmsrerddeéﬂq‘@ the meaguredhpReto raluo Pf e ebiceipass mgesyregent; the

al med.in

cirfd G B e Por T ke Clin ey RS QR R anele vaue
withi liaRgent RBAguieneiile, daY 001 aﬂ\ﬂﬁﬂ‘eﬁm& Iichirdugh @ld&play device

the fine tuning control wheels and the el ectronic
to pdicpigmesrupefshy ehiehtnérs HESEeRFY- | ocated on the

housing. . 8. The conpass deV|ce according to claim

7 2. Shapennssy devisy apqerdingfo dairyl. father somprisings piafing disc, wherein

[ N r
o NP R SRR PG DR IR PR IRl Sl o
andli®tpagtiendeasiuneip bttwdey eawsitibfigly nédedioamdabsroteing disy is fised,
npri Si

housi n osi ti.oni needl e, a
said aﬁg’p%n{:lﬁg§@ﬁght spurce %nd a p%otosensmve ngmﬂnt :
3. The compass device accordmcr to claim 1 or 2, characterized in that said circuit

dewce includes a computmcr circuit, an input device, a subtractor and & d:lspiay, wherein an

- input device or a GPS system inputs local information into the computing circuit to obtain

‘the inherent sun shadow angle, the inherent sun shadow angle obtained from the cémputing

circuit and the difference value of angle information between the object under measurement
from said sensor and the inherent sun shadow angle are input into the subtraict_or‘ o obtain
the azimuth of the object under measurement, and the azimuth is input into the display for

dlsplay

4. The compass deviée according to claim 3, characterized in that said circuit devwe

further comprises a memory, said memory is installed between the mput device and the

computing cireuit and is directly comected to the display; said memory stores the local
information and provide the local information to the display for display directly.

5. The compass device according to claim 1, 2 or 4, further comprising an upper dial

and a separating plate, said upper dial and said separating plate are located between the
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reference disc and an inherent sun shadow angl e
conputi ng device, wherein the sundial needle is a
strai ght needl e-shaped object which is secured at the
rotation centre of the positioning needle, and is
per pendi cul ar to the plane of . rotation of the
posi ti oni ng needl e, the ref er'énce di sc has 1- 360
degrees angle information and rotates with the

podR@siitd ARHRBANE he fOQELY GisOBnd e rapadivalyifsied anweid sumpgss device,
angl e val ue of the object under neasurene

‘fhecremme@xd\mw dirlend i PN G sERp AT ] gpidyrotating dise
DOShL 'sac.)ﬂlge %&%tl-?;ttﬁhede & Irefegigl %ﬁﬁ@dﬁa@&?&e RSrd8l bh said upper

e sin s ow of e sun sal d neasured angl e

) diauahideeﬂaeatm@m&rzedsedm otiyesaidrsbisopnt  sun shadow angl e

to cal cul'ate the ‘azi muth of the object under o
MHAS Wn@ BBAbE the compass 16iicehelamapasiicdy Roe 4acleorctiriagd m that

. to claim9, character i n.that sai ' Z [ .
saig eﬁe@eﬁueg peeds is jaffat §¥=’Irié#gﬁ}[ Wbtgronﬁn‘afpﬁll‘eg r‘?g‘gSI ogk%gﬂe&mg the
 cafild glt]:\e%§ Sﬁﬁgﬁgédken&dttﬁbemﬁe@égénﬁ of the positioning

needl & ‘and t he tapered end 11. The conpass '
deyi | LI Oc19ncdn cGRARY £.SdrNg @)L bsmprising
fﬁheggﬁﬁﬁggfggggr%%ﬁ&%ﬁ ?kgghd/or (glectronlrggdlstancelJrl ,
leveBafity enkgtconeliwesls antver eiviraniredibiance|nssasurhrerttidaeices, wherem

tunln contro] - wheel s an eIe ron i stan
q%fhg?ﬂ UG cegfgela'{ivléeef d%lgt edelg c &1&%53 %eﬁgl?rgment devices
aﬁﬁgcmgﬁgatgpﬂﬁg§§ devi ce according to cla|n111
c aracterlzed I'n that said |levels are spirit |evels,

sg d ’l{tﬁg a%s g&){éecagéor@ﬁ? td MRS RicHarhdtElerel Ul ﬂhhﬁ&@’l@@ﬂ fe spirit

and at l'east two said ectroni'c di stance measurenent

zeuaay smsomﬁeass devicishiod seifl firedvminagpnpolsyhielmandgit hggsitwo said
s device ¢ rd.Ses the steps of: pl acing a

ekﬁ% %§§wB§VF%@m@ ‘%§$ﬁb a housing, a p05|t|on|ng

needl e, a sundlal need| €, sens

de%l cAeCWé? V&> Wrﬁsﬁlﬁt a hogsie, aposatlomng neecﬁe a sundxal needle, 2

reference disc and an inherent sun shadow angle computing device, wherein the sundial

‘needle is a ,straight needle-shaped object which is secured at the rotation centre of the

positioning needle, and is pefpendicular to the plane of rotation of the positioning needle,
the reference disc has 1-360 degrees angle information and.rotates with the positioning
needle on the saiﬁe axis, a measured anﬁle value of the object under measurement 18

detected when the p051t10mng needle rotates to a posmon that the positioning needle

overlaps with the sun shadow of the sundial, sald measured angle value is compared with the

inherent sun shadow angle to calculate the azimuth of the ehject under measurement.

10. The comipass device according to claim 9, characterized in that said positioning -
needle is a flat straight bar with one tapered end and lines connecting the centre of the

positioning needie and the tapered end.

11. The compass device according to cla:Lm 9 or 10, comprising levels fine tuning .
control wheels and/or electronic distance measurement devices, wherein the levels, the fine

tuning control wheels and the electronic distance measurement devices are focated on the
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securing the strai ght needl e-shaped sundi al - needl e at
the rotation centre of the positioning needle and to
- be perpendicular to the plane of rotation of ‘the
" positioning needle, 10and rotating t he positioning
needl e toward an obj ect under asurenent, and
rotating the positioning needﬁ e again to overlap the
positioning needle with the sun shadow of the sundi al
hotedl e, and outputting the difference val ue
of the angle informati on between the object under
150Pashy eiEmbs advicet eorimbas ebim sunclshatomedinghe:, saahhbvels are

_ sngg}eggﬁ aq;é{fé}%ﬁ%ag%l 3 tt(:)wod ISE!.Slg ! ag ! hﬁg%@%%& %E least two said
'elegﬁﬁ%%t . %g&grggﬁ@gaggsdl ng to clai m 13,

aracterize at " conprises the steps of:

gl{%ul % ét@(% & etals,l[tlﬁl% 8&%}0&%@#?{%}%%&9 goan%ﬁses the ste,ps of:

I‘CUI

c
ca ulat| e 271t b of Qbj d
bR e e whOGieRr s Rl erdle, o syndigl pcedl
dsbﬂébﬁirﬂ%tcu%bﬁﬂd&ﬁ@d@i‘ﬂeﬁﬁgi&hght, andl5. A nethod of
neasurlng position according to claim13 or 14,

CQBRAIng i B9 dbRns ieRfe Silaped 2aadibhedding: tilke r(ﬁtﬁt$dnt k@ire of the
of -t he conpass device by using |evels bhefore .
posteersng eageiatand tonlep perpendicular to the piane of rotation of the positioning needie

rand

rdtatirig the positioning needle toward an object under measurement, and .
rotating the positioning- needle égain to overlap the positioning needle with the sun
shadow of the sundial needle, and

. ouiputting the cﬁfference value of 'ﬂae angle infoﬁnaﬁon between the 6bject under
measurement and the inherent sun shadow ai}gie, and
. using a circuit device to display the azimuth of theobjéét under .mea'smement_. _
14, 7- A meﬁ:&d of measuring position according to claim 13, characterized in that
compnses the steps of: | ' '
" calculating the inherent sun shadow angle by a computing circuit in the circuit devme '
and

calculating the azimuth of the object under measurement according to the difference

value and the inherent sun shadow angle.

15. A method of measuring position according to claim 13 or 14, -compﬁéing the
steps of: ' 2 '
calibrating the position of the compass device by using levels before measurement, and

overlapping the positioning needle with the shadow of the sundial needle kprecisely

through fine tuning control wheeis, and



over | apping the positioning needle with the shadow of
the sundi al needle precisely through fine tuning
control wheels, and 14 adj usting the position of
t He conpass device by reading the infornmation

di spl ayed on the electronic gjstance measur enent

devi ces to nmake the conpass device parallel to the
obj ect under neasurement. 15 An El ectronic Sundia

Cartinaiiigy the doshidviaiSthe emmrrss Ketitroby t9eding thehiafogpatemsdisplayed on

ABSTRACT A conpass devi ce. conprises a housi a
R H RSB PEH19o 5 KL AR e SBErE S gyalich o the
| obRENSAE he30RmerANd @ circuit device; wherein the

sundi al needle (102) is a strai ght needl e- shaped
obj-ect which is secured at the rotation centre of the
posi tioning needl e (101) and is perpendicular to the

pl ane of rotation of the positioning needl'e (101);

the sensor (304) is secured on the housing, when the

positioning needle (101) is rotated to a position

that the positioning needle (101) overlaps with the

sun shadow of the sundial needle (102), the 10 sensor

(304) detects the neasured angl e val ue of the object
~under measurenent; the circuit device installed in

t he conpass devi ce conpares the aforesaid neasured

value with the inherent sun shadow angle, and out put
~the difference value through a display device to

i ndi cate the azimuth of the object under neasurenent.
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Fig. 6
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An Electronic Sundial Compass and A Measurement Method Using the Compass

ABSTRACT

A compass -device comprises a housing, & positioping needle (101), a sundial needle
(102), a sensor {304), and a circuif device; wherein the sundial needle (102) is a straight
needie-shaped object which is secured at the rotation centre of the positioning needle (101)
and is perpendicular to the plane of rotation of the positioning needle (101}; the sensor (304)

is secured on the housing, when the positioning needle (101) is rotated to a position that the

_ positioning needle (101) overlaps with the sun shadow of the sundial needle (102), the

sensor (304 detects the measured angle value of the object under measurement; the circuit

* device installed in the compass device Acompares the aforesaid measured value with the

inherent sun shadow angle, and output the difference value through a display device to

indicate the azimuth of the object under measurement.

Fig. 6



