1 LUNAR CALENDAR DATE COVPUTI NG SYSTEM This invention relates to_a |unar

cal endar date 5 conputing systemfor use in an el ectronic poc 6),Chqq)§&
mati on' devi ce or an el ectronic watch for exanple. In Japan and of her
countries of Asia, the lunafidate and ROKUYO are octasionally used in dailYy:-
life. ROKUYO is based on the lunar calendar and is conposed of 10 Tai an,
Shakko, Sensho, Tonobi ki, Senpu and Butsufetsu. Information on the |unar

cal endar and ROKUYO is generally solely avail able from cal endars, _
literature and the like specially printed with such information. However,
such calendars, literature and the |Iike are 15 not hanqg'%o carry and
hence are not of signifLONAR GALENDAR DARE COMBUTING SYSTEM 1phiece,

el ectroni c cal cul'ator and théTIike-incIuding means for conputing the |unar

dat e and ROKUYO fromthe G eqor.i an cal endar, are di scl osed i 0 Japanese
Publ i shed Pat ent No%ﬁgﬂ'ﬁ‘ypﬁgéﬁmarﬁfﬁ & P qQ%eﬂagﬂ?iﬁg te b |

18141/ 1979. Hopapatinghsystemtfoy ube dnvarhelesttonie pocket! infor-

substantial apd,soq._t size of .the.,ti |.eC I ones | arge,
or alternati v@%‘]lgf‘ gggr}é% 8& m%&eéﬁ%ﬁ){% V?g'stél?of%%a%wfg' (25
bit mcro-conputer Boi-dgpasednd othemmauntrins LTAgia; hethrnbarass
processing stgpgel AnkdNROXIIR] ae iadnLLIPUISEA Ofh t@kePy a1 ipag ti me.

The present invention, at least in i1ts preferyed fouﬁégescrlbed beéom%
seeks to provRAEUZO| dfaPagece g thgy lunap,ca i 3F YRt EPPRTeT ©
cal cul atong | gaaangal shakko]aisenshooMuiditolileyrsenpy adred dBut sumetsul ckly
and using a smaller Egunl Jor 'l 44 Nk "Ea IORUL: AR WERERS1s 2

A

and the like specially printed with such information..
However, such calendars, literature and the like are
15 not handy to carry and hence are not of significant
practical use. ' |
An electronic timepiece, electronic calculator and
the like including means for computing the lunar date
and ROKUYO from the Gregorian calendar are disclosed in
20 Japanese Published Patent No. 149547/1984 and Japanese
Published Patent No. 18141/1979. However, the amount of
data which has to be stored is substantial and so the
size of the timepiece or calculatof becomes large, Or

o

25 -bit micro-computer being used, for example, for a CPU),
the number of processing steps is increased so that the
computation takes a long time. '

The present invention, at least in its preferred
form described below, seeks to provide a lunar calendar

30 date computing system for calculating lunar calendar
dates from the Gregorian calendar more quickly and using
a smaller amount of storage than the known arrangements.

* generally solely available from calendars, literature cﬂ

—

alternatively if a smaller amount of data is stored (a 4 (

)



AEQording to the present invention, there is provided a |unar cal endar
date conputing system conprising nmeans for storing for a selected year
agcarding to the Gregorian cal endar |unar nonth data 5° representing the
cor-r 8spondi ng order of nonths according to the lunar cal endar occurring in
the sel ected year and first day data representing the aggregate nunber of
days having occurred at the end of each |udmar nonth since the begi nning of
the sel ected year, neans for converting a 10 date according to the
Gregorian calendar within the selected year - into second day data
representing the totalccmmﬂmngcﬁockbe presémt sthventiiopear thereeiponding to

the date, and | | d second day
dat a wher eby t()&m% I S?‘I ﬁ?;?% élglé%% &ﬁ? hg&rﬁge{%’gcg%%gﬁg to the.
| unar cal endar *eRPREHNGIiNRARD ok weringnrEosyateedealyed UYEREr conpri se

means for conpuyd@grdiXgM e dRegRmn! ed1éada fnguime tioneR 0adtag Lo the
| unar S?ndar descTi bed bel ow, |nf0ﬁggt|o necessggngo

conputin Iunafr%Eﬁﬁﬁﬁﬁﬁi%&I%Eﬁf%ﬁr%ﬁiﬂQkﬁ&%gn?ﬁ@ﬂrn% enHRs, AGFRL
pracessed and SﬁéﬂﬁﬁelIuﬁafKEAiéﬁﬁekCwéauﬁfﬂﬁgyinOthéheelekEednyearhand

manner as to pe nit t he ry size to be n|n1sed p t year
25 IS newy %EX Eﬁ?ﬁﬁ??ﬂfﬁRQh ?ﬁea9%5?g¥€gtrans gr?ﬁda¥gs
pr edet er m ned stnmaw mre&rﬂttthelen&roﬂmhhdhuaaanuonhb gince th$
data i s conput r S r on. esSLCe Qvggylg ta is
Ybdd Cof ' O8Eeeted i JBLL O mearlBOrs2CeE g
e55| I

t hen conpared su g I rst® day data unti
aggr egat elhunbetats argerding cbe kel %&eg%l¢$r§§‘lﬂﬁ936a‘c’$t5§€oﬁ€§ great er

than the total gufdetedfyéldySinto3second day data representing the
~ total number of days in the selected .year corresponding
to the date, and means for comparing the first day data
and the second day data whereby to establish the day and

15 the month according to the lunar calendar corresponding
to the date. _

The system may further comprise means for
' computing ROKUYO from the computed day and month
according to the lunar calendar.

20 . As described below, information necessary for
computing lunar calendar dates for a predetermined
number of“yeers is processed and stored;in a ROM (read
‘only memory) or the like in such a manner as to permit

[\ the memory size to be minimised. When a respective year

25 is newly'set, .date co-ordinating with the year is

- transferred to predetermined storage means, ~and the

~ lunar month data and the first day data is computed from
the processed information. The second day data is then
compared successively w1th the first day data until the

30 aggregate number of days represented by the first day

- data becomes greater than the total number of days



represented by the second day dat a.

according to the lunar cal endar are determ ned and, follow.ng this,

is also deter- mned. The invention is described further,. by way of

exanpl e,

the first KRBEFSFe
nonth for g day¥eeHd aiorth acod®Pdind

a table i

(a)

st orage nmmaimeed.ontaining reference data in 20
re 3 (b) is 1.ngi | . ten day._n e[St orage neans
espect of tr@é%&i$%§§%n&é_¥%§§gigugé?g%re ?‘%d‘f‘c t.laﬁg the N
contents @&xampke, nfwitintTeferentedgto nbhesatcompangingofirawiéngsar 25

Fi
i

Fi gu

1984; Fig
I ntegrate

Figure 5 'is a fHWEhattis prirkesk

Js
t he

10

tabl e i.ndicating t

unar

15

20

25

30

Af that point, the day and nonth

ROKUYO

P

with reference to the acconpanying draw ngs, in which:- Figudel1
Is a block diagramof a |unar cal enda3 date conputing systemaccording to
the present 10 I nvention; Figure 2 (a) is a table showi ng information
enpl oyed in such a s¥sten1indicating the Gregorian date corresponding to

byirthe mearendmieY datnberdbf thaysPepintach | unar
8do Atk PSnap Exdepdgr Ereure 2 (b) is

ARV e R T

ure

tﬁ&adhiéthfIOM/chart-representing the operation of first

respect of the year

1984;

day conputing neans of the |unar cal endar date_conputing system

B Hat e conputing system .
Figure 2 (a) is a table showing information

employed in such a system indicating the Gregorian date
correspénding to the first day“of*éaCh=1unar month and
the number of days in each lunar month for the Gregoriah
year 1984 A.D. as an example; _

- Figure 2 (b) is a table indicating data obtained
from the information shown in Figure 2 (a);

Figure 3 (a) is a table indicating the contents of
reference day storage means containing reference data in
respect of the year 1984;

' Figure 3 (b) is a table indicating the contents of
day number storage means in respect of the year 1984;

Figure 3 (c) is a table indicating the contents of
leap information storage means in respect of the year
-1984; ' ' '

Figure 4 is a flow chart representing the _
operation of first integrated day computing means of the
lunar calendar date"domputiﬁg system;

. 'Figure 5 is a flow chart representing the

‘operation of lunar month computing means of the lunar

calendar date computing system; o

. Figure 6 (a) is a table indicating the contents of
first integrated day storage means of the lunar calendar
date computing system;
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s _ s .
4 Figure 6 (b) is a table indicating the contents of |unar nonth storage
means of the lunar:cal endar date conputing system and Figure 7 is a flow
chhrt/representlng t he operation of conparison neans, 1{unar cal endar date
conpuring neans, and ROKUYO conputing neans of the iunar cal endar date
coggutlng system Referring initially to Rmgure 1, plural data storage
means 120, which is for exanple a ROM (read 10 only nenory), has
witten therein beforehand the earliest day of each G egorian year
correspondi ng to the Higuste day(kof is rae\kza:bd(m imdnlqatamg;waiee chm:equs of

det erm ned nUTaSiag! WS diBRYicRfle TG OUA) derl 4R 11 st

day") and the lunar nonth be I ng : e ea
(herei nafter sGPPRPEIRY SIS "f|P§F-cycIe nDnth") The plural data

storage neans 120 fumtgenrmazs 1§ g tfow kReraaitn I@gﬁm@ hehenunber of days
in the nar on _the first day the st _Jun cycl e of
each pr&edl ng &ngla (']% gﬁn RIFFON MEANSy a“rﬁﬂd@ecra‘{ﬁt%/he | ast
cycle of the pmwltnglgymn)s,, | @and |Rmmoatcamptfmm§ Imeansy dfe tHeer ei nafter

calJed the "I atq_%l%a(}a%aq_%%aq_f dt%E% ?:roﬁ‘g)%q&q‘%% L% t he nunber of days in

each lunar non egi nni-ng on spective lunar cycle 25
t hr oughout the year Refesimiie dniddlaldy ttiee Pigarendnbeplafralhdatgar

month") and | e%&dﬁatg@r ftfain@n 120eT eviaidhe i <€ Fdredddip1d %arkdi@t(a;aad
Smntchlnf nmeans erahl e ?y neans of an external swi.tch 1 sel ects
¢ a hetare é@}fo

whet her the | uf OX¥d 30 Ras H@€§F9W(ﬁhQHﬁé rding to
the Gregorian ealré.ridat da yc afnieadho G reigtt iaml Yidaty corarespdhlidrge o be

conagged or WQ%Eh? r%qeéagn%& %a%%wa%%c%O%HYQUHg'EH&cle for a pre-
determined number of years (hereinafter simply called
the "earliest first day") and the lunar month beginning
15 on the earliest first day (hereinafter simply called the
"first cycle month"). The plural data storage means
120 further has written therein beforehand the number of
days in the lunar month beginning on the first day of
the last lunar cycle of each preceding year (hereinafter
20 called the "day number of the last cycle of the
preceding year"), leap information for this cycle
(hereinafter called the "last leap data of the preceding
year"), the number of days in each lunar month
. beginning on the first day of a respective lunar cycle
- 25 throughout the year (hereinafter called the "day number
' of the lunar month”) and leap information (hereinafter
called the "leap data").
_ SwitChing means 111 operable by means of an
external switch 121 selects whether the lunar date and
30 ROKUYO for the current day according to the Gregorian
calendar as counted on time counting means 101 are to be
computed, or whether the lunar date and ROKUYO for an
\ arbitrarily set day according to the Grégorian calendar
as determined by date changing means 103 and data



arbitrarily set day according to the'C?eQOﬁian cal endar as determ ned by

dat e changi ng neans 103 and data

5 storage neans 102 are:rto be conputed
The followi ng description refers to the case where the |unar date and
ROKUYO for a day stored in-the date storage neans 102 are to bé conputegzln

R N

response to operation of the swtching neans 111. According to year data
the date storage neans 102, stored informati on transm ssion
means 119 transnmits data representing the earliest first day and the first

stored in

cycl e nontstdrage treans UlQ2 abed atotivs agEnpEEed I ore 4
%ar LPPLENIRG (adicf e ior é%f%r%‘?&ehéﬁﬁisz%’s%gﬁe%ﬁﬁft e
Binage clme'eﬁlsﬁ\l’l@(RQI'(I)Uitﬁtyfm:una)eciaxstsﬁ:elgedmmntsh&OGatemd t he |-ast

storage neans 1
year and the nu
pl ur al datthest

Ieap dat a

stora ngﬁps ¥§9 to | ea |nfornat|on storage Taki ng 1984
ta exarf%?eer xhe,)s ing dueargoklhn date for each lunar cycle -
and theccmmmql tondaniddte stewsd Cah emérdseérgﬁ@.@aféng there-

flrst day
20 wi t
t he nunbe

120 to reference day

sﬂoﬁ Riepsli 162 V& P be S&Hb %g;% %Ogbt he pl ural

0

?neo days | n ea‘;t‘ﬂr?‘{] n’eﬂnynbertf‘r"‘?% d‘?ﬁqs%@l%gfgﬂbﬁgséﬁnﬁg

only,

h. Since .
t he

day nunbertransmifts dﬁkﬂ]#Qpngsenhiﬂg(xhetnarriﬁsseﬂiedtlaai &md b with
thirty da)tihé‘sfizﬂst

3 (b
'reéﬂééent

onh, h@aysan i TRl le LN AFedBi k! s Dené epr esented in

1 bit b'

15

20

| b d
e (ke APLISR Anli Vi 9510 01 (868 Zeorabl g () a0

OI‘ITB'[IOI’I or a

df QLo feﬁmmqq qasY fhorageaeanmtif4 andthe nymkeriofis a | eap

(n%m% %Lfr edsays( t%nd f31 tg cycle of the next year from

the plural data storage means 120 to day number storage
means 105, and the last leap data of the preceding year
and the leap data from the plural data storage means 120
to leap information storage means 106.

Taking 1984 as an example, Figure 2 (a) shows the
Gregorian date for each lunar cycle first day and the
day and month of the lunar calendar corresponding there-
with, together with the number of days in each lunar
month. Since the number of days in each lunar month is
thirty or twenty nine only, the day number data for
each lunar month can be represented in 1 bit b with

. . L
thirty days as "1" and twenty nine days as "0" (see

25

30

Figures 2 (b) and 3 (b)). Similarly, if the leap
information for a lunar month is represented as "1" when
it is not a leap month, and "0" when it is a léap-month,
the leap information for each lunar month can also be
represented in 1 bit Elc (see FPigures 2 (b) and 3 (c)).
Thus, the memory size of the plural data storage means

. 120 may be substantially smaller than in the case where

the days are merely stored directly.
The contents of the reference day storage means
104, the day number storage means 105, and the leap

R
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30 Thus, the nmenory size of the plural data storage neans 120 may be
substantially smalkller than in the case where the days are nerely stored
directly. The contents of the reference day storage neans 104, the day
nunbeﬁestorage means 105, and the leap - .6 information storage neans 106
af ter 'data has been trans- nmitted thereto by the stored information
transm ssion neans 119 are shown in Figures 3 (a), 3 (b) and 3 (c)

respectively (?ﬂfb?mSEEbﬁgsiﬂgagétﬁe£H§ 1984a§§e§ndsﬁanﬁh§)beenTheans-
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Figure 4 is a art shomnng an exa hi's operatlo First,
t he nunber of dfiperi khakeageshe(eng. o QSﬁFhléu§ﬁ6r@§ntﬁ &Sr EGMPUELADT i n

step 401. Thengrppergar Eh?i&eétr ¢t rdayah ab%ednl Ehe rcege&tememajy step
402. In step 403, a counter t F g % & %§ s serve
toinitialise Fﬁ@rﬁBchﬁénsAﬁpérapﬁ thg ?XiPBW ertﬁe Eo&Ht glue of the

counter 1§ is Cﬁméedsmtrhg'éliheanssueﬁ §Q4meah§ blfe famstt indleggatedequal to
or sn?ller"tha 1 bmph §§0§ %Béahﬁg ﬁhpht%% butelas ?ﬁ@@e%r@pnpared

with "zero € coun val ue of the counter C

is stored in sequence in first integrated day storage means
-/ 108. The data obtained in this case is denoted as Tc
| (e = 0,1, 2 ...) hereinafter. Figure 4 is a flow
15 chart showing an example of this operation.

First, the number of days in the year (e.g. 1984)
is stored in a register DT in step 401. Then, the
earliest first day is stored in a register T in step
402. 1In step 403, a counter C is set to 0. Thgse

20 three steps serve to initialise the process.

After initialisation, the count value of the

counter C is compared with "1" in step 404. If the

count value is equal to or smaller than "1", the count
value of the counter C is further compared with "zero"
\_/ 25 in step 405. When the count value of the counter C is

equal to "zero", a check is made as to whether the bit
go is set to 1 in step 406. If yes, thirty is stored
in a date register D (step 407). If not, twenty nine
is stofed'in the register D instead (step 408). Then,

30 the contents of the register D are subtracted from the .
contents of a register T and the result is stored in a
register TD in step 409. In step 405, if the count
value of the counter C is not equal to 0, that is the
¢ount value is.equal to one, 2zero is set in the



equal to "zero", a check is nade as to whet her the bit b is set to 1 in

step

406.

If yes, thirty is stored in a date register D (step 407).

| f not,

twenty nine is stored Iin the register Dinstead (step 408). Then, 30 %

the contents of the register D are subtracted fromthe contents of
“register T and the result is stored i#h a register TD in step 409. |
I f the count value of the counter Cis not equal to O, that i

405,

count value is equal to one, Ois set in the
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added to the contents of the register T and the result
is re-stored in the register T in step 414. The
contents of the register T are stored in the register TD
in step 415. |

The contents of the register TD are stored
sequentially in the first integrated day storage means
at address C as the data T in step 416. The contents
of the register TD are com;éred with the contents of the
register DT in step 417. If the contents of the
register TD are larger than the contents of the register
DT, one is subtracted from the count value of the
counter C and the result is stored in a register CN. 1If
not, the count value of the counter C is increased by
one and the process is returned to the step 404 and
repeated until the contents of the register TD are
larger than the contents of the register DT.

. Then, the month of the lunar calendar begiﬂning
from the first day of each lunar cycle is computed from
the first cycle month data in the reference day storage
means 104 and the leap data in the leap information
storage means 106 by lunar calendar month computing
means 109, and the computed data iS'stofed in sequence
in lunar calendar month storage means 110. The data

are"Targer than the contents



DT, one is subtracted fromthe count value of the counter C and the result
Is stored in aregister CN. If not, the count value of the counter Cis

i ncreased by 25 one and the process is returned to the step 404 and
repeated until the contents of the register TD are {arger than the contents
of the register DI. Then, the nonth of t heBl unar cal endar begi nning from
the first day of each lunar cycle is conputed from 30 the first ‘cycle

nont h- data in tggt%%rlgéegﬁetgggl %g%;lg?u sggséogazﬁqﬂéﬂg Legp data in the

| eap information STOrage means e h cofrplti ng neans
109, - and the 2ornpul clereinaftexst or eBigurecjudaca fhowunhartasbawiangnont h

st orage means 1&9-exaﬂﬁfedéiathisso€8£§£98H.in this case is denoted as KM
(c =0, 1, C2. herei nafter. igure 5 is a flow chart show n

- [ . J .an
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first cq@ e nontycle moathnis £6€i shea Koégisteterm PRAlsespsS681fand 502
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count val ue of TRE Lotriatieifa tEe Prosesd, o °FF §EeP 8037 AighPgk 25 ("
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in the register A § t 04. ¢l ot , 1 b ;i cpptents of
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The contents of CeREentyi af ckhx\registesr¥Y andt hhe| nasnltaisndgrifont h
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check is made as %o whet her the count. yval ue of The counter C:LS Eg&a& to
the result

the contents of2498d tQi the conrents eh the register KMcand
U is re-stored in the register KM in step 505. The

contents of the register KM are stored in the lunar
calendar month storage means 110 at address C as data
15 KMc in step 506. Then, a check is made as to whether
the count value of the counter C is egual to the
contents of the register CN in step 507. If yes, the
process is ended in step 509. If not, the process is
returned to the step'503, after the count value of the
20 counter C is increased by one in step 508, and is
repeated until the count value of the counter C is equal
to the contents of the register CN. |
The above process is carried out once_only when
the year is changed. The contents of the integrated day
o 25 and the lunar month storage means obtained as described
above for the year 1984 are shown in Figure 6.
A second integrated day computing means 112 serves
to compute an integrated day value for the date (year,
month and day) selected by the switching means 111
30 starting with the first day of January of the selected
year as "1", and the computed value is stored in second
integratéd day storage means 113. The computed value
in this case will be called GD. |
The value GD is successively compared'with the
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process is ended in step 509. If not, the process is returned to the step
503, after the count value of the 20 counter Cis increased by one in
step 508, and is repeated until the count value of the counter, Cis eayal ¢
to the contents of the register CN. The above process is carried out olwge
only when the year is changed. The cotents of the integrated day 25 and
the lunar nonth storage neans obtai ned as descri bed above for the year 1984
are shown in Figure 6. A second integrated day conmputing nmeans 112 serves
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st orage neans 11%%@8#&3&% r'l%arﬁfaﬁlsl rﬁlah %en}%:ﬁgc#e,'%% l??qby first
addi ng t he frimsite @ddfingh ¢ heumambeontdf e tlhmammmfand]d:hmnar day stored
n the | ungupgal,elfa pk) 1unsladay® WA Hthe fufld éi}gwa iding this

sum by si X. orage neans 118 store the renalnder Ta le 1 bel ow

+showb0t he GdteeSEOFage eans H 6 and ndwn fighding
TABLE 1  gix. ROKUYO storage means 118 store the remalnder R.

Table 1 below shows the correspondence of the remainder Q_)
R and the ROKUYO

15 | | TABLE 1

R [(lunar month + lunar day) mod 6] 1|1 ROKUYO

Taian
Shakko
|1 Sensho

20

Tomobiki
Senpu _
Butsumetsu

[ SV S L

25

Figure 7 is a flow chart representing the
30 operation of the comparison means 114, the lunar
calendar date computing means-lls, the lunar calendar
date storage means 116, the ROKUYO comﬁuting means 117;
and the ROKUYO storage means 118.
First, a counter C is set to zero in step 701.



R[(lunar nonth + lunar day) mod 6]  ROKUYO 20 0

Taian 1 | Shakko 2 Sensho 3
Tenmobi ki 4 Senpu 25 ) 5
But stwret su Flgure 7 is a flow chart representing the 30 operation of

the comparison nmeans 114, the lunar cal ent@r date conputing neans 115, the
{unar cal endar date storage nmeans 116, the ROKUYO conputing neans 117, and
t he ROKUYO storage neans 118.. First, a counter Cis set to zero in step

701. 10 I n SkepstERR 79%e cehetcount cvatue hef chhft EPUREeE ¢ ntFeased by 1.
Then a check Ismw@aséussfpl 703rRén t® shetkels lhedaé ok egtspofoshasregi st er

€D |1 h f h d 702
5 ' Unti | 1 mether ithe coitenea of {REUESS1oFer b I8 BRpLitE  HRR

the contents ofTd¢he rEfimsoey (Ihewpkomesssxaddeﬂutnedhéorehelstep 208p 704.

The val t hus € gi st is then stored
I n:a rﬁster Rﬁ#{ rs?éajp %gﬁféegﬁe&é%%t%é?s offﬁo ol r%lle—regl sters KD and
KM are stored isubteactedrfromecthercortents opfigtherregistest€p and. oneThe

contents of the; r e cophentpnef vhger eghster KD in
step 707, the réiﬁ?aéég %#%%ﬁé r%gg§€x£?n§§§%§¥70 8 _and t%e rgnalgger S

stored in the FRREpined o%%g%tﬂﬁﬁﬂslﬁSthe registep ¥Bo. Wgpecifi
conput ati on of gberédnd a&ategistlet kv RKEepi 0500w Dredeontentat off based

on the (?egorlaghgaégéfgtg?ve erng KMlggé é%E%eésiS”tﬁéaTRLSr calendar
date storage means in step 706. The contents of the
register KM are added to the contents of the register KD
in step 707, the result is divided by six in step 708
and the remainder is stored in the ROKUYO storage means
15 in step 709.
A spec1f1c computation of the lunar date and the
ROKUYO will now be demonstrated based on the Gregorian
date of November 27, 1984 A.D. as an example.
According to the second integrated day computing
20 ~ means 112, the value 332 is obtained for the number of
days represented by the integrated day data GD for
November 27, and is stored in the second integrated day
storage means 113. The comparison means 114 compares
‘this value GD successively_With the integrated day data
— 25 Tc¢c (c = 1, 2, 3 ...) stored in the first integrated day
storage means 108. The operation is shown in Table 2
below: '

N

30



According to the second integrated day conputing 20 means 112, the

val ue 332 is obtained for the nunber of days represented by the integrated
day data GD for Novenmber 27, and is stored in the second integrated day 4
‘'storage neans 113. The conpari son neans 114 conpares thi.s value G B

successively with the integrated day data 25 Tc (¢ =1, 2, 3 ...)
stored in the first integrated day storage neans 108. The operation S
shown in Table 2 bel ow 30 11 TABLE 2 Operation c-value GD data Tc
data Conparison- of order TAB value  value G with Tc 1
1 332 3 @ > T2 2 33
& > T2 3. 3 63 & > T4 4
92 G T 5 22 ToO—>—""7°6"
6 Operdtion | c-veRue>| GD Hata | Tc data | Comparison of
18 - G > ofdlr value "8! value?l0] @p with e [ery] 9
o@! " 240 G > T 10 10 269
G > J[err]{20 11 ' 11 ' ' 293 & >
[err] 12 12 _ 1 322 a3 > TEp 1 Ty 3 .
357 < T13 RD [noon's dgy data) # G J[efr] 25 14
=332 - T12|(328) € 1 = F (d&s) KM (dbon'$ no@dh dat a)G& KM eF5] 30
15 err
3 3 Lerr] 63 ~GD > T4
10 4 4 o 92 @@ > T,
5 5 - 122 GD > Tg W
6 6 " 152 GD > T4
7 7 " 181 GD > T
15 | 7
8 8 " 210 GD > Tg
9 9 " 240 G > Ty
10 10 | " 269_. GD > Tlo
20 11 11 " 298 Gd > Ty,
12 12 - " 32§ GD > T2
13 13 | “ | 357 GD < T,
| KD (moon's day data) = GD - T(c oyt il "
25 '
= 5 (days)
KM (moon's month data) = KM(c-l)
30 15 = KM12
= 10 (montha)
R = (KM + KD) mod 6
16 = (10 + 5) mod 6
= 3 (remaxnder after dividinq_by 6) i




-*10 (months) R- (KM+ KD) rod 6 16~ = (10 + 5) mod 6 =3 (renai nder
after dividing by:6) 12 Accordingly, the date of Novenber 27, 1984
agcording to the Gregorian calendar falls on Cctober 5 according to the

| ufas~cal endar, and since R = 3, ROKUYO i s 13Tonobi ki ". Further, since
t he 4 éap |nfornat|on bit b corresponding with the obtained | unar nonth
data KM is 0, it follows that such lunar 1 2 nonth October is a |eap

Cet oberOI tTEe :ast cy}gheces?atlhgq@d dghendaRer d‘fomdvimbeidtzgf tmqorecedld ng
year an e eap i nf.ormati on e i ng
to the Gregori afCCRFEIRF tPorth@oﬁ\?&gﬁrdﬁnt &aﬁﬁé‘%lr%ng]ﬂ gfétporbgegig?es t he
earliest first daycoramgr dion @ hieo luinari wadendar,, t lkmd wiaced® & ad t he
ROKUYO correspo% qsa ..q%h‘%bq&g_qrdl n%u%l#er}? 1%1n e Cg@qréﬁecal endar

may be qgbtai ned € case ‘where exanp IS
changedf ghr ough mimm&llqmatbe-tchm i ngzqmr@@ondwg mléfé’r &hey QhbpINAd |

the first integ 216%5%4 ﬂ@\aﬁt AL I $sl@ | SLECFRURS Feae tslﬁ:l{elaml ve

earliest first when -t he igear is set. Therefore, for obtaining
the lunar date, month |%t@@e£é<§ @al e EOBEFH- t he changed month is

obtained, the integrated 1dat icleCRONtIC ARGIGEY tunbdh & alntthe rendaof
25 " i Te prock RyerR %?%%3@?23&? A cotamptae iES LTSN
to provide the mgpeHSarylmhnnruhaldatﬁuaccordlng to the Gregorian
calendar for conversion to the lunar calendar precedes
_ the earliest first day.
— , ' Accordlng to the invent;on, the lunar’ date and
the ROKUYO correspondlng to a date accordlng to the
15 Gregorlan calendar may be obtained simply.

" In the case where, for example, the date 1s
changed through external date changlng means, the
1ntegrated day data in the first integrated day storage
means 107 is computed from the respective earliest first

20 day when the year is set. Therefore, for obtalnlng the
lunar date, the 1ntegrated day data GD for the changed
month is obtained, the integrated day data GD is
compared with the data in the first integrated day
storage meahs, and where the latter becomes greater,
its preceding value is subtracted from GD and "1" is
added thereto to prov;de the day of a lunar month. The
month data for the lunar calendar has ‘also been obtalned
at the point in tzme when the year was set, and

therefore the lunar month is also readlly computed
30 Thus, when the year is not changed, the lunar date can
easily be calculated.

s 25



-

. .
nD;;E\aaFE\TBT*rhesLunar cal endar has al so been obtained at the point in
ar was set, and therefore the lunar nonth is also readily
ﬂﬂ!@ S, when t he year is not changed, the |unar date ean. #
eaS|Iy°beLca 13 CLAI MS 1. A lunar cal endar date vyt
conputi ng systen1conpr|5|ng means for jsgoring for a selected year according
to the Gregorian cal endar lunar nonth data representing the corresponding
order of nonths according to the lunar cal endar occurring in the sel ected
year and first day data representd g & e Ma@r egat e nunber of days having
occurred at the end of each | unar—menth—siree—t he 10 begi nni ng of the

sel ected year, neans for converting a date according to the G egorian
cal endar wit-hi n Bhd upaire sadengdexr datten compurtintnysyitien regmpEeinng t he

total numbgeagk Q@fss't%rt'?l?%@ @ me&wéﬁwlr&ﬁ@é eeglate, and

megns for conparlng st ay ata 15 second day data’
tby t oC¥egRRiAR, cale Avpamh @qrih Kate: FaREREeE M tRMar cal endar®

correerondt:a&rb%pbha @rd%r of 'ﬁqmt&isefac%‘diﬁﬁih Gtd le aAundr furt her
conpri sing gﬁ for ener.ating the qu?r n Ihe b SIS 20 of
nf or mat | OFNE FrEidg Srend bt b AR SR the f 1 st
day of a néwtmprnestelmet:sxg d:dieecagmgaﬁaj mmger diﬁisiaymfhavimg mat i on

rel ati ng t%c‘i:&‘i‘r(eﬁf'a”%@:%ee 3 %@%r a| n%ll q&g’ﬁﬁﬁ%ﬂ& tﬂ?e sel ected year.

25 ém accor er conprising neans
forlgenerabﬁsgmﬁ-élgf |qfsttlmfei@tq-e@h year bafieansg forr gopNekinE|&ting to

the first @ateChckording to the Gregorian calendar within the
selected year into second day data'representing the Q_)
total number of days in the Selected fear corresponding
to the date, and means for comparlng the first day data
15 and the second day data whereby to establish the day and
the month accordlng to the lunar calendar corresponding
to the date. | _
2. A system according to claim 1 furrher comprising
means for generating the lunar month data on the basis
20 of .nformation relating to the respective lunar month
- beginning on the first day of a new moon in the selected
year and on the basis of information relating to the
occurrence or otherwise of leap days in the selected
year.. |
25 - 3. ' A system accordlng to claim 1 or 2 further
comprising means for generating the first day data on
the bas1s of 1nformat10n relating to the first day of a
new moon in the selected year and on the basis of the
_ number of days in each lunar month associated with the
30 selected year.
4. A system according to any of clalms 1 to 3,
further comprising date storing means for storing the
date within the selected year.
5. A system according to claim 4 further comprising
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noon in the selected year and on the basis of the of days in
| unar nmonth associated with the 30 selected y &mu"! ﬂlﬁmﬂem
iding to any of clains 1 to 3, further conprising

Moring the date within the selected year. 5. - A systen1accord|ng to
1 4 further conprising 14 date chang#ng neans which are sel ectively
ble for nodifying the date in the date storing neans. 6. A system

fding to aq& recedi ng claimfurther conpr|5|n dISB é EES for

[ayi ng the %Eﬁu?@ﬁnaa9gaﬁﬁaﬁﬁnVH1§Ec6FG| BlFS ivelyuRRPTERLENdar. 7.

Ften1accordmaalfylagytnéedadenmnctnenEEUétbebriﬁgpmeanag means for

foar - 5. O ot hoRrBFSBORBCCFAOLS. FenAfcHrBFAQ Hapdoy furched’

i sing provcdmpglsmngadsepéayemeynarfarcdndp&gyungthbchegputad day
g Uner ERA' RoflehdpEeREAZAG! EBILhBeIGALECRRIAARAG Of der of months

Fdi to the Tunar ca ar occurri g e selected*year, I di ng
day data VepresénSYﬁéemhécaggﬂégat onan¥ePTreFedaps ¢ aim’ 5 &

fred at thecSﬂBrQE1ﬁ§CHeBHBanEDEbH gtiag RbgRUREIERBINNEhe! cohputedect ed
convertin date“accordi n ri an calendar within the

tted year |ﬁg¥ §Béoﬁﬂn8§yaBSPng§ErE§eﬁ anuPﬁé £8t8P°A%nber of days in
sel ected yesr, cor nempeRdaNgft eohpatdayea ZOnar caQEpdamngatbe first day

el g e Secandedpindobioy SRk SE0) SRATALERNURA! Reclan tee

calendar ahetﬁnagOC1an|ca&enﬂnrslngardapetbtdﬂtﬁgr§§§ﬁ§eﬂ6ﬂn§tGhﬁng
i nformati ogoreg8pBhBdng order of months according to the lunar

o . 3io
calendar occurring in the selected year, providing

A
$
Ve first day data representing the aggregate number of days

15 having occurred at the end of each lunar month since the
beginning of the selected year, converting a date
according to the Gregorian calendar within the selected
year ihtb second day data representing the total number
of days in the selected year corresponding to the date,

20 comparing the first day data and the second day data,

' and thereby establishing the day and the month according
to the lunar calendar corresponding to the date.
9. A lunar calendar arithmetic unit comprising: date
storing means for storing date information regarding

Y 25 year, month and day; plural data storing means for

storing information on the first day of a new moon
(hereinafter called the "first day") of each year for a
predetermined number of years and month data of the
lunar caiendar'beginning'from the first day, day

30 number data for each month of the lunar calendar '
beginning from the last first day of the preceding year
and leap data as to whether or not the day is leap, and
day number data for the month of the lunar calendar
beginning from each first day of the year and leap data;



nDnth and day; plural data storing neans for storing
mfﬂ' [E@ gﬂnlrst day of a new noon (hereinafter called the "first
iday™) ef or "a predeternined rnunber of years and mont h data ok

t he | unar calendar begi nning fromthe first day, day 30 nunber daa
for each nonth of the lunar cal endar beginning fromthe last first day of
the preceding year and | eap data as tol®hether or not the day is |eap, and
day nunber data for the nonth of the |unar cal endar begi nning from each
first day of the year and | eap dat a,; 15 first integrated day conputing

- means for(ﬁi%ﬁ?ﬂ#ﬁf?gﬁ%ﬁﬁéu4§wf¢¢%@u%kﬂg peapst fierf pP8R1A4NIof January of

the year asintegfdtea i f{esteddes wich h@heafireﬁtdéyréf slauu@fytbe year

. St d t f to t
Lo e gk S S@Momthﬁmeﬁéﬁf?ﬁmﬁmgfeh °£?§r28“. 0

the day nurdsy @ﬁwhmgyéwrmtofed sinlmegrefeﬂenieg &aprsvoringns for

t th f ; .
conpuf ng 35*%%1 iﬁf?#% it i Qa%"%ﬁh”?ﬂﬁﬁ 2y falls
from nont h Jurfax nes af beéginning fodmneachbEyrshi fsboredieimarliest ,
f t d f I
ciaernda?ybgégl?%ml %Wac@ @tﬁéﬁél o jé?%ﬂelﬂegﬁpa?or st rrjggrt he
conput ed 15toripgmeanmnfor stREngl thﬁ ebﬂ%@@ﬁa%ﬁ@ dayput i HgndTans for .
conputi ng i dd REHEH 12 Instoes c%rﬁﬁhﬁﬂ?gfmééﬁs dﬂdroéonlﬁ@t'ﬁﬁ &h Whechear as "1

St or 11yt n@Ib e Ao TR ook REIAT CEAar S6R da%@aziéaﬂﬁﬁgéé‘i bl ural i ty
20 of f imcyith mmmw&ay@f stige elundr t deléndst begbgnbhgdfdey Storing
Teans are Cﬁ{?aga%.n\.'gé fﬂesé eo%? dof the year and leap information ~/
of the month of the lunar calendar beginning from each
first day; storing means for storing the cbmputed
15 moon's month; second integrated day computing means for
computinglintegrated days with the first day of January
of the year as "1" from the date storing means; second
integrated day storing means for storing the computed
integrated days; comparison means whereby a plurality
20 of first integrated days stored in the first integrated
day storing means are compared with the second
integrated days stored in the second integrated day
storing means successively from the eariiest first day
of the year, and when the first integrated days are N\
25 greater, a signal is generated accordingly; lunar |
calendar computing means whereby the integrated day one
preceding the first 1ntegrated day used for comparison
is subtracted from the second 1ntegrated day when the
signal is generated from the comparison means, "1" is
30 added to the result to obtain a day of the lunar
calendar, and for the lunar calendar month lunar
calendar month data corresponding to the integrated day
one preceding the compared first integrated day
obtained; ' and lunar calendar storing means for

S



|mt egrated days stored in the second integrated day storing rre

s ccessively from:the earliest first day of the year, and whe M’!ﬂrﬂ,’ Im””"l
t egrat ed days are 25 greater, a“signal is generated accor

Iunaré‘CaI endar’ conputi ng means wher eby the integrated day one preceding the *

first integrated day used for conparison is subtracted fromthe second

integrated day when the signal is generatedéfromthe conparison neans, "1"

is 30 added to the result. to obtain a day of the |lunar cal endar, and

for the lunar cal endar nonth |unar cal endar nonth data corresponding to the

integrated day Skerpngcsbengbtrénednunss calendam sgniheandagdayhoaitasd;

and |unar cal endar storing neans for 16 storing the obtained | unar

cal endar nont h and day data 10 15 20 25 30
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