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eter nmht:;ea ¥. 08) < Ogouogrmbabissestid = 11 @Guirahme siiicintel MR pdlnbinedntléd dpbsaniiee

e . nuissextile; @t pouhdemepnnéearieroannégd bisseatileiat e and tine data directly

___ount| ng chain at the beginning of the panels node will be assured

B di ng normal node the non correction position 15 SNC
t';l_-_y prggﬁgéqg.tb&t) L e HaMPs L genet §dgr espectively 61, 62,

assedHGMTey 4 heuropRIT al leqiladxe Heirittempd. t NI S was not the case, t hat

er.e whea, AnanGitt B voir(SEQhe . panel Il nmode into the panel | node by

Aedi ary of the normal node but in the correction position, the

dePARd directly re-established by the date, tinme.20 and

ata T O8] ddish R &'Blrel LRGP + cORet'd (GBbi: Sifte joted that the

ynchrgmgcm( eAheure§achkdat I ng the op erational regl st wll be -
15N the event of a nenory recaII for the tinme or a nenory recall

at ePARYMHT, anDT), or if a conputer operation makes the operational

tine regqist Ssuy articular positio (i npul ses UDT -
on thé&® T’W@?P ﬁg "'tnEH‘flf?gptﬂ@ﬁﬁ'El‘ﬁ"Bﬁ]e Vé'(’f“o‘ﬂ 5@ due to an attenpted.
g '@pRgorrection, there will be no other effect than the
nisation itself but without correction. This is necessary because
d’esyHb@thtthsaEHd)nnqmrieumsa'teheemnspbsafyﬂﬂmmds):| on and to
a correction the initial position nust be 30 -known.. To t hat
&H’ to nove the operational register return flip-flop is applied
Fp-flap Lppy of t the, other £ :
e 1o BLBYONTRAS 4Of ldifnfdL BBEn) -Wicr (L 19 1G4 HR6 £ 5B
-6 al so shows the arrangerrent of gates which in the panels node

e oﬂﬂﬁpﬂ ay of the synbol -"p" or -33- ~ "o", indicating that the

et i d. . Towards .th f
on t REoTde PP %%‘taodéu‘ét & G5 M DOHRGR eenB TP o by the.

;_'-chapmung pul se CML and accessorily by the Dip inmpul se occurring at

ning of the process 5 ' and by the Fip inpulse occurring at

g5t hengf gdBis3 - &S] abd R4 hegest dvec ceonmsamss(ﬂﬁt nég-TiA) EE BBnnélal@rtir de Drry par -

ng RECOPEYR PrifdESt he | ocation data stored in the nenories LOC A,

. OC C. The structure of the gates shown easily denmpnstrates how this
0 Cappadepyiy ks. Below, four ET gates, one QU | NVERSE gate and one

Qiermnethe excitation of 10 the dots u, v, w and Xx,

i in a pair@Agse which indicate the situation of the | ocation as

ad - pr evaLs[ +‘|’b(r9m'eL¢ |)gHt(rQPletdhesé/69%\-t0§9H (meures}] anodf 1 46 (en| thjour)

ot b .
data] "oow ?yﬁ';gy:l '5;,, ¥ ﬁ%%tggggﬁc,,gﬁgﬁé‘y@ {4 "'Lﬁﬂgfeﬁnﬁgdg the three

f1ip4flops being mandat ori y reset to zero the normal node RN
and ifn-it'he | Raa(rmﬁejm nYele 461 :ThmrrecttnnmmmeTLOC ch0| x al  ows choosing one
of tHree flip- #'F (a'nd’nhyden%@n)s smffdl-tcalenemerfnewﬁee degind@iOlnaEfH | es and
t her gafteg, the Asiny q’ d’(‘"HZF‘ rx‘gﬁ%hgy °é' I' ?q"?ﬂ'ﬁ SETE

di spllayed™in tﬁ%? &1 ﬁﬂs&?c ycpq} § anife i r§:) W $66/198% Gsh o)
t hesq¢ .same flip-1lops ensure t O cal. intermédiafve & bgwgdo one two dot's or

¢ dot's at adnesihiowe e/~ k@Rt S possible in LOC A, LOC B and LOC C

respctlvely ¢¢lleAﬂaldtd=fmctﬂm16f-th@mc?)rcwt shown in Figure 6 is to '

cont ol "t fle gefrs® &0 anf?“t’tdﬁv?‘bl’t?al'*c@ ? ’b‘%\?ﬁ 04vadla 't ai n nunber- of
dircuits (MaPY) aem PR Edi $YS0 ada “the%2Hedr nal design of

b 25  pprefy Shown in Figure 6 reshape different S|gnals that then are

_connct ed by an QU gate and cause the realignnments in the panel | node to

¢xt enéd t haRPFtsheutseles saramettee.rEFtEm BPRE" eyt les pargsétrpn anarduby reap (PPRBePRRS e

no special pan rmde (s As can be seen, these IPS and I PD .

circfits dellvfj r ? AP ng on the 30
posi §i.ve or a‘\ﬁgl_ggﬁ E"E q@&{gf) ﬁé‘bgﬁ%nrg& aa%pl ied to the
circgit: |nput an termn es a r $4goul se and which in the case of

oﬁubl e circuits IPD begl ns at the next Fip pulse and term nates at the
reafter. Due to thls desi gn every {oi M a



- 34- realignnment with respect to the panel tine HT or the solar azinuth
-AS or solar elevation HS nust take place, a signal appears at one of the
‘three inputs controll'ing the ge@42 3&®gram CPGL, CPG' or CPG 3 of the
program gani r L _block. The selection of these three inputs is carried out
by a5 gtzﬁggk(ﬁ?‘ié % érf(' ”d%mgdd?m‘tfﬁpb%ﬁ‘hverted QU | NVERSE gat es

~

shown at the PP s 't-,;Q A |2$g:jrq, q@fj which switches the signal fromthe
big fourteen-input OU gate to one of the three inputs previously indicated
as ©f the programcontrol as a function of the last correction or nenory
recal Fe“&ﬂs’*fsﬁﬂ‘?m G IKdt s dun de & & whether with respect to the tine, the 10
sol ar az(%n‘ag_r &l eva 1592'1 IS cgnsti tutes the programcontrol in the
pane| | &g mal;ri &gro}ﬁ‘o g Mfbndfrort PO t he search comnmands RL, RD,
etea ,” di‘(edsotshyz'ac{ma;t.m)@%g;/f(bg)qui, )% iPdt POl =7y Var i ation night be bypassed
and . pr oécdeAdmt hpt= [Ne J¢muur @OLd ©n) i S i'n progress and that indeed the node be
15 - __panel ||, pulses lasting about |/7s (until the next pulse Fip) are
appl i ed Ptpgstﬁngnfpﬁ T €SS 4-10 .of the program control. Depending on these |
i nput comandgey t‘ﬂ_‘e:i'ﬂr{ a)r am control: sends pul ses which actuate the o
different el eggit aL Yogrp9rans of .the conputer. -The program control al so
"emts pul.ses at the end of a general programordinarily 20 - conprising
a pluMality of individual conputer prograns, a pulse U (UHT, UDT... UHS2)

_ \qgj()ch, as seen in relation to Figure 4, causes the recordal of the data
obt’ai 'ne&"béfs%_tﬁﬂ"_m‘?bﬁ?se?sq‘-’rﬁ?ﬂ | hison ASdN At bitlees ASdsNs corresponding to
the daga obtaining circuits of Figure 4. These controls have still to be

di scussed in detail in conjunction with the conputer 25 operation.

- The bot tsonASyf = §ih gABrty, dds abs caleh®ws t he di splay which in this case is of the §:
s@grgant s/lines" nultiplex type. This multiplexing type is known, each |inej:
corrprﬂgi ng -37 segnents including the two dots and each of the three |ines :

in turn kecei LkYe VO on the selected segnents; 30 in
this mnﬂ@(s{ hgﬁn(ér%%rc’gé%gE&ﬁ%&??g‘h’é‘gﬂﬂ'ﬁm{'WE"ed?aé‘ﬁl ay is substantially
. reduced. The principle is known, the rear electrodes of -35- two |ines
- out >of three are at zero voltage (see bottomright. of Figure 6), whereas
the WHir ‘T&’jﬁ%‘??"ﬂi*é’:’%dﬁzﬂ)ége S+-. As regards the segnents, ei'ther
selecti yglyg hi": @?F_'ﬁgﬂgt%d’écwsq)zg(abbw edbit 6. them. in which case there i
ngsdrive or thA 3 entl S+- (see bottomright of Figure 6) and 5
t-henpPehe corresponding segnent is driven in that line fromwhich the zero
potential 'is absent. The S+- potential, instead and in place of the zero
pot ent i bt Ki,:%PS’C,%%i:ﬂc*a'F'ﬂ’y("" $ﬁffat ed at a high rate on each of the three

l'ipes g@{—fs%m ° s‘%;l}g[; (e Ked 1 (sa¢ ASYRXbB6gNes bk 6c)s the data for the
‘ _%’(}Pr'es hdi g " P’ dulcuent a1 bwd™0 It is clear that many other 10
- nul tppl exi ng systens can be used. Then nultiple gates then transmt the
data-sel_ectégd by the circuits of {i gure 5a .(sane notation as the data, but
snal | 18]t 8Py + (F KAMKEA cas?AS)j+Sod)((co0 NAed)(KkthesWsB-PV R —7 Fg8siAsP+JS) on
edth of“’Q’ﬁ nné pasLOG) RREMe  wat ch bei n des'cmed, oﬁe decoder pers dat a was
chosen, taRi'ng' Al d 2RESENHP oS 0408 +pr ¥Dent a certain apparent . 15
disppgity. It is obvious that also a si'ngle decoder m ght be antici pated,
t hough relatively nore conplex, at the input of the nultiplexing display
céfmandin AES mays QbR Kiaosg) + ) ledad| BB ARSANS KRS LI VA= O RIFESARS |
ext ernal UBeF&rq eim Yot arelsio (GiatHSh, flashing will be required in some cases.

" Such 20 4, « flashing | jes to the correspondi ng decoder, in the matter
shown P'&ﬁ—‘%-d&-{&z: RP#&F&F){’S AP Hat in the normal node and al'so in th

ses een (gfpder W o) SynEhyogi sed hours, the two dots flash between the - hour

and m ) es @ nfeoy+mt [cON=00n t he ot her hand they are constant when a

non- syte@ront set) 49 ntr"is1i nvol ved. The conmand "fl ashing, no flashing of

t he dot Bsq» s(g5hffed 15 1t he HNHT decoder for hours on the centre |line by

Sk@ined froman QU gate at the inputs -of which are RN, TPHT and tPHT

OC = (sin @'d + Asin®d (1 + (P*)) cos (Ad + (2(P*) ~ 1)A®)

o .-.!..”-'- AR

U= (sin HSd —'OC) ; (U'*), (U'), (U")
65 * = « Fausse manceuvré », calcul arrété (p. e.: AS inexiétant pour date et latt.)
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si gnal As regards the data, the year indication (0, 1, 2, 3) wll be P

provi only in the correction solution or else in the panels operation /i
si t uat 30 in the panel |l nbde. This is ensured by an adequate [“C)
signalf appl.ied to the date decoder. -360042368 "C | gn 1, 2, 3, 4" signal
cause g he_AS dat g and j ? |nst°ances t he date, the time deviation and

the suk _';I.evatl EEF“LE% (P)ﬁ “sSQ U' ners as was seen in relation
to Fi gure 2. Th Se ST ghal s are pr &E to the decoders. A general

“fl ashi ‘gnal AGI.:IGNAf(UGj’N45A¢U+(U:hﬁ+ @gL£puit is applied to all the
decodet isch IYUs 90°f A€l (Urmbarsawmm(vrr cunstances. W will now

consi de n rel FdR HoVRXREEs- M) 7b and 7c, the operation of the
conqput i ngpart. PRY et MS 2 eﬁﬁs(f‘UF’) gEr‘(’ggM lgd¥E30and two | ogic
et

cCircurksi{LOG AMP., LOG PREP.), al I( gt(@r operation can 10
be expl ainggl by smHsaonbip@gsdpg that it is a mcropr ocessor These being the
.condi t§i ' no cemnid$det eosoBEPOnent s carrying out operations are shown, but
i nst egd“proogr am bl ocs performing various operations upon comand from.
progr am or®® at various locations in the mecr opr ocessor -and each tine
causi rfg: ope 0 0 srn unit for the nost 15
di ver ge qftena'%?ygl Ao 'c{"?) |°§%§Ee?§¥ws§s‘ )d?@i gﬂj%‘eésm ng. In an .
overaljl -.way, mach program bI ock conprises a vertical frame representing the
d\at’_,a i§n (i nput interface), a frame denoted "PROCESS' and which conprises
- arrond ol i sPRISaAER (S 388 E5FT cosMBN ol e (M8) aén ¢aldulési or frames in its
| engt i ¢ 'I'g, g/ Ng programdata for the operations 20 (addi tion,
mul ti ;on, conparison, etc.) and a certain nurrber of franmes sonetines
i ndi vi “y  sufinliHgl deh (@435!, ads (HE® SERRHSHV®!= 2VES Aéh caldgESS" frame which
synbol he out put data after processing whic shaII be stored in buffer
menor ige: g '1§OSS| bl e dlfferent uses for the deS| red durat| on, that is at:
nost Yener al ar’rl:s rtal of i vi dual programnms are
shown §i-# t hi s %;' z:c (:f’é'b(ﬁ °?§1@fd“Fl‘dh9)§§‘ W]"a’ﬁd" 7¢ show 3
sever ndi vi duaI g@ amsoq_cgglgs@pd the sane input interface
in or te S|rrpI|fythe avmng as mich as feasible. Al the individual
prog car " an |ndl Vi duaI not at| on Except for the speci al case of the
pr ogr §ns: PSEQL an ener al rans conprise a
pl ur alfiify of mﬂ’s } "rg: nsbA %(é'-a”‘&' T SUKAFR®EP) ar e
preli I3 program; ection of the prelimnary
neces - prograns |S(oél)$eat ﬁﬁwﬁted in the programcontrol (Fi gure
6), ~on the other hand the various -37- general prograns each - '
inclu her #&fter their own series of controls and as regards the

ubse t eIe nt ro ert ai po rols of different general
rs)\rﬁ'gr afe cg& ;:g,e (gﬁa% age%é’f,]EIéggB Q i"tn *d Harider synbolised in the
di agr of 'Figure 7. oespoﬁamehhraaeh&epdmw pEONMpUt er

progr “it is only proper to. discuss the data determ nation program
COREQ) 7] be"abl eto corrpute sol ar data, the conputer nust 'in particular

“know e dites, 19} Siak Ljng st January but fromthe instant of the o
- equi npx: (the Spl-'l" n&’ ;& é?hx sf‘g!%l,‘pé)gl?esgﬁﬁPsl_&V\@wﬁS’noR c?fc&jlgpar meglgﬁér Héw nox

with fespect to the instant ccurs

. fall s} back b¥e&kpsiPsand 18h respectively, during the foI | om ng years, the
equi nbx: |rf8tant |tself res:gggd to a |l eap year |ags ap'proxi mat el y 2h every
11 yeprs. More ssar write jn the equi nox data "REGQ STRE
COMPTEUR MEMOI S'fétfﬂgc'jfsrfé%’pﬁ SRR BHYr ) and this ina
convepi ‘ent nanqgnSMélzﬁ_ (1 GA1 | -TGA2ipd) end the el ementary COREQ Program has
been kreatsed Wsashad OfalculdGddntgues, ;siéveaarrceebu inRPmdtidRd @adtiseitRfentene year (O,
1, .2,] 3), the day &f: conéSripsin ASthreoshiBdIsint H8d equi nox takes pl ace (presently
on t __;."._20th or legb WSWI’W@%ﬁ%éW HSie time zone within which the

' ncagﬁsg si g

equi rfox ‘occurs nea Gﬁé%ﬂquean Tinme) at the precise
i nst gnti ofgp t h&y,@utj Peex 20 © - - (minutes nmay be ignored).  Once these data
have foes | .

_'ef"-”_ ent ergelrdimds ¥aa, Pab, Pac inhibés (méridien) |

HLr = 180° + ((P*) - (P7)) - 90° + arc ctg (GA1){GA2) :
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wat ch, the PSEQL program nust be engaged if the noon equinox [err] tine
zone was i ntroduced or the PSEQ 2 when the GMI equi nox (HGMI ) was

i ntroduced. To that end a coma@®P4@86@assi ng fromthe panel | m)de\nig
the papel Il node nust be effected, keeping the upper left push but tQj
BPH pressed nore than one second and then, while this button is sti

pressed, yigs {abe...upql_c(at»%osp oqgng)\ﬂ)éé ppears, the push button opposite

- BPH nust(sas sy, © @Azt es @adePTu @akgrt) BhHRRELPPE Boe cq signal (and non
i nvérse c¢ whi ch was nmentioned in relation to Figure 5a. Figure 5b shows

t hat 6?" F‘hgthe right-hand button in question for a long time in 30

t he Pr eSGNC&eP gﬁ%e SI nal cq sets up either the REQF or the REQH conmand

dependl kS g[FFJI tgf Or the time or for the
zorr}lng (Q)F?,Laﬂ-‘\éa,g %t r‘%ﬁgh acircuit IPSin Figure 6

and result |n corrrrand Si gnaI s CREQH and CREQF fed to two prograns - 38-

sel ecPiGkel y pI’OVI di ng the COREQ data. Once the program has cal cul ated the

CCREQ vaI UE in turn emts. a pul se causing the recordal of its data in the

Es bt COREDIt (.SOREQ nmenory counter register). From
|

that t| me on, NN, HECEnSEE LA R B EnEE L M)t | me by one ‘hour 5. .
every five or six years, nore preC|ser by two hours every 11 years The

CCREQ data is data on the time in hours fromthe tine of the equi nox
@staﬁt of a leapyear to the first hour of 24th March in the nost retarded

i e d ) i_den hat th time is always positive, its value
[ ncreaS| ngﬂ,gps:i:%q’d K?A’ c%sltcb'é;,%ﬁ? k%s fi s COREQ value will 10 t hen
be conbi ned\svuk Ksurrqgggngcdygﬁlmatl on and then, in a later program '

- with the Aﬁ@*yeaﬂma-tm Ked - rgdat - Hcolebsual-mdl)a:)date det er i ned in quarters of
a &y _fromthe equinox instant. The.drawi ngs of Figures 7a, 7b and 7c '
cl ear'ﬁ? show the data circul ati on between the different corrputer prograrnms;

'l I ple d . sh .
oy o i (e ARl e e L M o B MR (G T

sisgl e conductlng wire) is shown by a thin line. As a rule, the data first.

_reqwmé t dPARS) e@nvert ed before being anenable - to processing;
~thks/is the i)ﬂnr pose of_the prelinmnary prograns, nost of 20 which are
shown i &Y BT~ D 590 5 3,618 J(T8]  RF° PHE B BBlds si ng operations proper

t 055d63@r M BgsHary i nstance the sun el evation and the tinme as a function of _
the azimuth at a glven date and latitude, or to determ ne, for exanple, theg:
| at i t udeASry= 188P FE(POS - F7piseen amlty TAb Rt igoavalndtazi nuth at a given date. To
the extent possible the various data are 25 directly entered in the
di agrfi Bfridiang (RAS 720 however the very nature of the pr ograns carried out

*\\\;\"j«o | b eA&rhe Qaub(llllg)cgn COS\HL(? p)i‘(? ( osst&crjna -ﬁl -+ (crgs By < V\ﬁ c?sh% t hat it is

ry mng e sun £ GRS |ng or of
the after noon Tanely eastern or western positions, or al so neridian
posi tRidns. Thi s is established by 30 the AWMP | ogic for each of the si

gefer al gég(La.r:tB.CPGl CPGGWn - 39- -I—O;—(—h-l-—S—A\zFLISCI’ImnatIOH
As re(géaf Reessd 4rlynasx® V\/ﬁ'é?ped)themt/\l\o 5@81"3" bille@ GBPdRYland azimuth are
used as(%e)ltlgvton thﬁ] ol,q,qwxﬂusstnz&taﬁ% $J1@t,|-t|faﬁ. M&G%&&r%ﬁu&ﬂ fact
on thes®Hane si s is not the case, it Wl ct Rposs dat a
wsoch i N;Nrdaﬂmo)tshmaew@iéslseulénem si (PROO) S0, biea-a-du@rl =at her hand.

regar di h:g=ﬁfhe=f§§f(v|/ h@ﬂﬁ#@@t:)mcﬂoq\ksi" YHA0u’ + vt akesi hrrom: leestg (dvila (t| e,

azi nut h® I"evé‘ u_pﬁt'b_'_ﬁé'e Ng 9ka : Gemer Qab®BEPaneters. 1t is worth -
not| ng tsrﬁ:%s,h % =) 8 ramis likely to recognise that a o
gkar elspig t-,r M d _ _ :
corresp(sndrst)e: (uh,el - papmand mni num el.evation; ‘in this case a pulse is
transm sme;mf@mme Skg8euragnsnise; nomtrigitéeng it -into the neridian position.
-Drfferg i ndi vi dual prograns cone into play; the P3, P3' prograns in
t i"d8l ar compute the solar elevation (by nmeans of its sine) in the case

-vvhere the draBsd dat ax,i=scob M8dnedd- Ay | di an azi nut h. But 15 the base dat§. -
rrerrpgi;Man .azimth" al so may cone fromsun el evation data

65 y;=sin HSMd;  x, = cos HSMd - cos ASMd
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®th the symbol H (maxinum) or the synbol [err] (minimum). In the case

ere one of these symbol s is introduced, the solar elevation data need not

bk entered as this is taken care of by t he conputer. It nust al so be taKe

iftoaccount that depending on the 042860des, at 20 certain dateg;

1sses north and south and at other dates constantly stays south or
@onsequently there may be two different solar elevations for the

i mut h. Th.e_c;o uter always firstly indicates which is the higher

t t R8O gil8ges MFT te that there are two el &va tions for the sane

it h - by(PﬂL‘a"sh He [ poer sﬁhﬂ°t2$=-‘ si ""'s’tz\rf\olk the A of the azimth

(5C31 Fi gure 2) In these cond s,.the deliberate elimnation:of

'---'.-a2| rﬂ]ﬁh di spl ay P(‘?G*‘rpé’lﬂ @oLi 1 bf‘%‘ﬁﬁ “fate) and its reappearance by -

ent | cryc e vagce by brief pressure on the lower left button

ses .an nrren et ti on but this tinme introducing the |esser solar

valy on correspondr ng to this. azi mJth nost of the tine a negative sol ar .
i W8 In such %‘sc&%@“"lq’o'vﬂ’f be the centre horizontal stroke of the
:_-catllrirg_ Vé’%ﬁ] h flashes. A new and sinilar operation causes

hi-gher act it is a question of."-(+1)". Also a logic

l'tﬁjdﬁ ngg a bar at the top is an inverted logic value which will be 0
“he e |l ogic value is 1 and which will be 1 when the |ogic value

t her erbei (AgbsER +qUisin 'dn- s ot Je-Romgl ue. 5 Frequently there are

Vizs cing caloulé bevaptscgulement sWPRQ 1 Oac'est-a-gBs@BMBAON D | ogi ¢ val ues. |f

s i NnethrateKy th’m the frasemaime A ne-80ar+ B from that point of

i&’c‘ﬁﬁﬁg the |o 7 if the line starts.
' tyhggt‘;‘fr g}r @*ﬁé%g’%@n i's o)(‘:é% ed, it is considered

%-
:g th ;;égg ,‘,,sm _ Furthernore it is worth noting
e |n m)ved tovvar S processr ng are given with the srgn d

-P1§-e%1ﬁonse) and if several data of the same nature come back from
51N ther ,- t S vau (i i [err] for the

/ daF&m'E%m?sna\gPL E%ffj&d k&@e@%ggﬁ?svag lg%&’ﬁ?ggqﬁgﬁﬂgﬁ gnnent operation

,0n the solar elevation and froman alignnent operation depending

't he: t| rre). The various partial programes have been set up in such a

er as lapbot)Wétenihdhlisedidhione poiirlth pRRerancelides aiohadent iys omsgaioal s1Y leseddnages

- - hairiolagnest sancsemhblables airelles patlied corrput ed fromthe tine usr ng solely

sdli‘lﬁﬂé‘!ﬁ aieniscsey T cl ock, -l-ocal
8 %’&n“?‘%"%&fg Mn peY E elgﬁ and' aipdgee The ei ght

oW ng rymges \MPP successively give thegp de/gjya,bu,ps%rradn i ndi cations
i agrans- of Figures 7a, 7b and 7c; themse 1p61850 posr Hidnle expl ai n how t he

user weinkdr. |t FSnnvrnIrzt—hZHQPt)ﬁg’*nhasm ®f or the sake of econony, 25
er ain pr dﬁgnlamsa-lbhcl ude vari ations denoted by ' '. _The signals
_e_d to @Fmg (sip 2o auasi YA Sinfaip Y~ @*Eénﬂ?l» Muare and a are

_s(bga'al ﬁPblme?n signals nodifying the .
u.s _pg rans " are often-set up for neridian conditions,

_ er eas ther basr C pr=qgmam(sm+$e§rc ags Fi Sriom SREY mdd 360°U0m. 000° +@69tdi ti ons.
tis then(#ata &) which controls the assignment " In some cases there

re even agﬁggtngtr&§((vw"' de RRM R RNV never cone - 43- under st ood how
he " s dat rm ned Mond ‘program i.e., the _

azi mut h- based al i gnnﬁaﬁ%e%ﬁm—@ 6 = f‘%ﬁﬁﬁe% general program i.e., the
sun- el evation based p@ﬁgm«ﬁ#),.mq, -eh conpl ex probl ens are encountered.
‘her e ni ghtiseof pcwy se be banned sol ar el evations (the sun 5 - never
fises to [&er] el evat$iwhndi Berne for instance). Before discussing the -
ifndi vidual { 6@r‘arﬁ; in detail, it is appropriate to state whi ch conventi on
s-.adopt e °§Atl'1é vaI ues to be processed in sone special cases. A
al-ue denotsﬁdpﬁy e=£rﬁ 5N Er Fhiedriahhise, nof trai®@ Or several digits, my 10
ssune al l (msstﬁ)loe mat hemat i cal val ues. However there are val ues
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+1, 0 and -1. These are mat hemati cal sign values. To denote these, or to.

denot e the part "sign nmagnitude” of a conplete value, the parentheses -—_
i ncl ude the val ue notation fol  @@4@380three signs [err] just before /éfe
cI OSI ng 15 t he parentheses. Thus the value [err] denotes the I

’é*t(ﬁ@y§uh 2PbY #Prdie %q'@hmaﬁd‘@'qdaw U or 0 or -1. Lrain
vaI ues in of t I { y only have two of those
three V%M %,,s;%'%;cfoé' ,ét}g‘é,‘,’%‘n%"a%s ﬁgﬁ(‘éeﬁ g&é d4fs possible +1 and 0.

Thegre are a SO cases Inh which two o t e three val ues are ranked alike 20
Wi t h P1espediderimratimcde DSMjer and for instance [err] will have a sign value of

+1 when SMSN i s 03|t|ve or zero and -1 when SMSN is negative. If the zero .

and, t he DEM3 % ‘Q’He‘? gn val ue woul d be zero for positive
ohes/(??Mk go f"’@ivél\f“ fﬁ"di ©"}5? negative values of SMBN. In addition,

there albgM§§g52:1V§Jupg§3y\Ayé@h g =definition can only be 0 or 25 +1.
~These apsmjiensd, @dmbry aashejhil.e(gswéh signs only at one level. For instance

the valueécg: is alogic value of 1 when-Uis positive and 0 when Uis not{

INGB. RECR 0 or negatl ve) I\/br eover t he val ue (U is a Iogl ¢ val ue of
1 enlnté ntn %ggut c'!é\{: me e q a sounl%tsta&ggta}}el téh&er\ \éans"\e SI gn
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6.ehd +1. If preceded by the - sign, they will be -42- azinmuth to
reappr Agrimwatas Q3Mic | n t he conputer this determination intervenes in the

| ogi ¢ pr,eRaL L e Clog (Figure 5a). The
pr oper L4 F@@g%gha; ’eﬂ%ﬁr%{,tgt‘ibﬁ @?‘)bnpwééﬁ)v\hi ch determ nes the
cases \Mama:oh\ms@mmoh qublient Rates +rbste, It al SO 5 deternines the case
'of no aa_dggﬁ htosx:psm ng for the |nd| cated val ue, whereupon it emts the .
dmoisded1fioul a_for cal cul atlﬂa the sun el evation
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azi rrut hoamnmes: <deqvt 90 &in 1800, adétytraeisciafin jpilly sseby sodt 4 firedéd ynal PRO,

Ho a rrer-ﬁgt i th, 00 or 1800 does not cause the PRO signal
co ri FgY% MARP¥Re sun passes-its zenith, it is assumed by -
defl n| thgg,t,g,ge BS‘uerTtht%stg%ééétsﬁ 115 ' Lastly if the sun's path is

" east - watdls'poan 0T £ 2tdiﬁnaﬂlpaub)61)|+s(99ﬁc)1 er(gé&700+ (g8hescondition is
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al i gnme it = (e SEhErd) med) 24 7y 2 BHp 2KeeBPAtNd (BRT ¢t '?Pe ot her val ue

correggonding to the azimuth will be kept, if it 25° exists. If it

dogs not exist (the sun then being on the wong si de) the data PRO exi sts.

On t he @HheHTdmESHLrr(egarediMig t he azi nuth val ues 00 and 180, the zenith
value is adnmtted and on one hand there will be two possi bl e el evati ons,
(one 90®issrmingtipe dstBHEr bet ween -45 and - 900) and the two possi bl e

el evat i i_S & L - i he -+ the zenith
el gg\//at ggs)ré&l%aq %&M )d(%%&“' ZH%}tkﬁypwh#tpﬁg%ec%to t-he 90 and 270

azi mut hse;)td”t(ea-zenrmdn)-\xal ue i s indicategd) whenR®he zenith path is not

east wedts;) < (EH e 12n@)Mo ot her points (e thes®azi nuths. The pr epar ation

ic di is shown in Flgureloandvmll be easily -41-
SRt BB

P98 ﬁ?’a’y‘(ﬁl?’h an assignment " ' Some prograns are split for

' |_nstance into a program5 and a program5' depending on the latitude, in
or der ta.okumE ARG t enir ﬁmﬁput ati ons. All of the conputer logic is based on-
that view we ul d, have of ' ' o '

i
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observer viewed conpletely fromthe east or conpletely fromthe

,. Wth the sun rotating about the earth, for the sake of sinplicity:

The:;sol ar ‘trajectory takées pl aceooazagwrtlcal pl ane if observed fromt}é:

equator in a horizontal plane if. observed fromthe pole and in an obl ijghy

pliane- |fcmrwnveeb bregramees t he two. At the equinox, this 10 traj edt

es t?r\oﬂg%&rhﬁ centre and at the solstice it passes tangentially toa
& radi us equal s the sine of the inclination of the

p-:s egé,s. Thé gfTective sorar trajectory does not (? ke place in a plane

t hat™,” when mtersectgphq;i‘ers achHlir ai dPps eble DighLe ve'}?}' fine pitch helix.

|t is assunmipbnp be a planeymidt h tiMp i ncl | natyus 15uAs Figrodi fied at noon
Qi dpi ght . Inthe spring in the northern hemsoherethellne,

,__e,sen@ t he '$#Bar traj ecté){g under the above CI t e@Aondi tions is made .

e 1 in £REID 02 de_even steeper
-]‘- | n t éIS f!ternoon fW(')?n 12h 3@1 A%"llghe sgﬁga ? xears, I[Oerr]

reasegpesd s nillgMs the solstice and | nverts thereafter. Thi gug0 S
> reason the [err] CPRI3ECHS!,at | lopdeLHS2R | @HSES67he comgsl ements to the
re f or medPimbipt he earth £tBds Mird the earWhs sun |i riHlpecoMET[ er Fip whi ch
s_llge'}éﬁ}/ nodi I'ightly nodified-
‘the o di r et %Rllg.stgne aEEE{Pé)O” .pageé gé)nt &k ng the fornulae
bW show tdjgpfpunct i ons™ of g “varToy 5 il lﬁ_hdual orograms and
woafter the distribution of the CQntl‘Q|S of 1 le indivi du Drograms in
er@PG5 progr'@P i.s indi cated. One notes that in order aRP avert .

r i nac#ﬁﬂ; t he GPRABt h GRRN23ARGT lg{,"é’é’agt‘ﬂé‘ t CRB an only be set
‘a maxi LY + [err|® The latitUde regi stelr' in the LOC enories as
1S c%é he Om@ﬁ omrat—36 —-ocatrotre— Cul <tet coMpPt-+se | p‘E] ng

3 _
S.preventing counti kgobey98s.s- 4droLr.sel10r I brobaweNSi4 t herpppUTer m ght
e val uesDipppeedi nyig@90. Stilluihe input ubhr ough t he ugi € cqm-;r g ed by

UL pul se at the location counter is designed in a manner that any count
eedi ngPHo, fromss.l ta 90, O has the val ue 89 and noreover will change
| o BT,

state ofg Ei will nodify the zero of 89.0 in the
_ de d|spa in suc avvayth:ft it will be known that the latitude
_,should bepag i | | higher. Wen this value is used as data, it will however be

sinply 89-0. In taP&1.88.4posi tion, the counter prevents any correction of the

‘ute Iat‘?'PBt&e val ueMip tUlides Fifowever rel ease any |ock against a | ower
int- 10 for this absolute value. For this reason the location -
inter recei ves dggrt Wo data SCAR and SCAV. The ot her counters only

eceive the ORS DI dat a Mgcause t he&ipC pas e Ul qinters) | | be enmitted only in t he

- §:dormection position and it is enough to distinguish between the SCAR and

AV Th@PQi\?eraII ro rans may be conposed in a different nmanner regarding

_ 15 programs gt .h n n all cases the results -
st be thosDe'p'l Wdl cat edp I ndi vi du %%Faﬁ@“’ﬁ’a‘r&q COREQ = (24-Deq).24 -12
+ - Fid- + (Ancy O, 1, 2, 3) 6 egmd Deq date of spring equinox (March date)
T-er r] = (nqseﬁf&aremsedo)nrﬁanm daOpregravhvaescsusinentiopaides) goragatidantXes grogramme d'uféA\nCcy
0, 1, 2,f®pn quigpeutétre eapu earh-ZbIcfQ;rmww@tr tgfois Ci-apis jes Sorespendaeces. af t er -

N eap y es_co o lq:Hq.. F:E. CRD, CRDL pggwdmagrgue :
( 245.,De "‘ﬁ‘“i‘gg, g ‘,’%. °2, nifan "o
Sp“ NPPRHAUI @Im % de le o%gr;gﬁel SE’EE me ?&?ﬂn‘i&d@é uers Of

a day)prardnﬁiddPPRSFH odmrha@ﬂ?ﬁ@i commiandd i@ Gragrandne PPH’ la commandé€|GPii4 edninjande
le programme PPR4, la commande CPRS commande le programme PPRS, la commande CPRS'
7+ commande le programme PPRS’, la commande CPR6 commande le programme PPR6, lorsque f'on a
- . 55 CRL, elle devient CPR6' et commande le programme PPRG' et lorsque l'on a CRD elle devrent CPR6" et
' commande le programme PPR6".
p Les commandes CHL1-CHL3 commandent respectrvement les programmes 'P10E, P10 et 10, P11,
11, P11,
. Les commandes CAS1-CAS7 commandent respectlvement le programme P1, le programme p2 et 2/,
60 le programme p3, p3', le programme p4a, p4a, le programme p8b, p8b', le programme p9, pg’, p9" le -
programme p22.
Les commandes CHS1 et CHSS commandent successwement le programme P4, le programme P7,le
programme P8, le programme P4a, P4a’, le programme P‘la. le programme P8a P8a’, le programme P9,
P9, P9", le programme P22.
65 Les commandes CRL1-CRL8 commandent successlvement le programme P13, le programme P12, e -
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BLOCOR (in hours) = remainder PPRl' = as PPR1 but EH always assuned to be
00: 00 PPR2 10 : HLG = (HTd - EHd) nod 24 hours with positive:
and negative (-) carries PPR3 DOR#2360 x BLOCOR quot + 4 x date of nDfiER,
120 x _nonth - ;Anc 0,1,23,) - 114 x 4+ (O- 5 per ROM x 4 + 4 (rep

¢, le programme P, jqprygramme Rtk lelprogsammeppes: pes’. lecprograriiiRBy, dout

) - 42@@?9 ramme P, -
(rep. orfifithe | -ohi2 ke R - D odtamenes P14, :
I L Y e 2P e
pr o%i camimdndenCRBUI § CROY 19EHRIrdENt [seécedsivementi prog@dim& 35 P18Ml plaH R, |}
[ err] B16 {AITRiIP1S ;P18 c820r:\P2{ £P4b]; Pib zPgcC @8¢ y PYIPd, PY, Pe"sp 1 bERZBLAvENRR Jéb&ﬂéi},s) ] rod
1461 -'()'F" err]_ day) fPr PPR 5': [err]=[DInd + (1/6) BLOCOR (hours)] nod
ricr (o e e o o e e o e 5%
ando FYdidurs destraRbloit Bgh < b, G endrt ba éshdrioatich 00 Hitiars meL%‘K'*ﬂ’? ié:onagilis ety

COr r ecdnnteddns Id-fnkiniRy ROM jpour 184 Gdtesrig.ogRUL at 1 on o errf [sérrT A

[ err] =[ éardajceiaBice jandesr pmyremnips. bidineraaired chaftieuliefs povitles” plogiamimies gandslx &, I €d;
nat ur?Fh%Flﬁef.meg‘ﬂ;BGP gten)i erqﬁ?rer( ari|'intgrmédigireida tesipngitudonyide i laitndeod). 0Rs 0d -

ippjine p Pigire . ;
T TR, e o s e e
([ e;r rm@%ﬁg{%@[%g |;i F inn 'pllp hau Qfl’zgsgol iET.uézE:::uTt egp'}l Lr"s_ l:rl PR
(- 0. Odaibuf@. 1agimut éilrbndnibmd la,réuteuﬁ:u : . d-dire duhi 1 ddth %nga@éc% e P

- 6' ankBbPPeY,PBc,of8ky to those respectively nmarked ‘PPR 6' and err] -
AR a:e-pm raumAye pave lesfgrandess peyvangiétre négatives, les carredtians ey aoane p@ﬁ‘vodd&ﬁtse
Deft o8 oo, orcupaus url e gemar oo 1;"'"%‘%."“ o e o vaaeat @f ¢ {10
. . Gne .

di ffeerx io ama e aite% a%;mi P'R ?tbutéz 0g %’ede lgg'ﬁ estsi nHSd |

8b: lcommé Ei/tef avai le sudl! ot 189 auYiéte m 'un cw enlevai U cote :

P8a’' norBé&'prenei i’ comPiment@l90 Bi363té sud. Cette manidre de faire est du reste tout a fait praticable. le

25 décodage en question devrait toutefois avoir lieu au niveau de la sortie de I'information de latitude La(rg)-
En étudiant les schémas et les formules des programmes en détail, d'autres particularités -

fonctionnelles pourront encore apparaitre, par exemple la commande de programme en cas de signal

« PRO ». En fait, lorsqu’un signat PRO est appliqué & la commande de programme (fig. 6), celle-ci termine

le cycle mais sans plus commander de nouveaux programmes individuels, et en évitant d'envoyer les

J ,impulsions d'inscription U... au cours ou & la fin du programme général. On note qu'un programme
N ‘général durera au maximum une centaine de ms, chaque programme particulier pouvant durer queigues .

ms, ou pouvant également se restreindre & moins de 1 ms, voire quelques nanosecondes.

A la fig. 4, on remarque encore I'émission de deux impuisions ImM et ImJ, qui indiquent

respectivement les changements de minutes et les changements de jours. Ces impuisions arrivent sur les

- 35 circuits représentés a la fig. 6 et, pour autant que les conditions soient remplies, elles provoquent un

réalignement de I'azimut solaire et de la hauteur solaire sur I'heure locale, dérivée de I'heure civile HT.
' L'usager pourra ainsi, en mettant sa montre en régime tabieau | et en laissant I'heure et la date
. synchronisées, suivre minute par minute les développements du soleil ou en tous les cas avoir, a tout
instant, des informations horaires & disposition. Bien sir, le réalignement chaque minute n'a lieu que si
49 les heures du tableau sont synchronisées avec les heures courantes et si le réalignement n'a pas été
\_4 commandé sur un facteur autre que I'heuré. Comme I'impuision de début de cycle Dip peut encore
modifier, le cas échéant, la synchronisation des heures, le réalignement n'intervient que lors de.
- l'impulsion Dig’, qui suit immédiaterent I'impulsion Dip. On note encore que le circuit de cadencement
émet, outre les impulsions Dip et Dip’ et Iimpulsion Fip, une impulsion Mip, qui doit intervenir
45 notamment seulement aprés la commande CHL1, alors que la logique AMP est déja en position correcte.
Cette impulsion intervient aussi dans I'ensemble de portes et de fiip-flops du bas de la fig. 5a, ou sont
établies les diverses sortes de clignotements, notamment pour les cas de double azimut. Le fonctionne-
ment de cette partie de la fig. 5a s'explique par le schéma logique méme qui est représenté.
Pour les fig. 9 et 10 qui représentent respectivement la logique AMP et la logique de préparation,ona
50 adopté dans la mesure du possible la méme configuration d'entrée des informations, il sera donc aisé de
passer de la représentation sous forme de simples blocs de la fig. 7b & la représentation plus détaillée des
fig. 9 et 10, respectivement. ' : , _ o
En ce qui concerne les commandes, on remarque qu'il ne peut jamais y avoir qu'une seule
commande a la fois, et que toutes les commandes, a I'exception de celles qui proviennent du comptage L
55 du temps courant, ne peuvent intervenir qu'a une seconde d'intervalle. : L s

Récapitulatif des fonctions de la montre -

60 BPH CP RN SNC.STT . - - appar./disp. J. + sec

BPH CP RN SC .1 quittance correction, 6
' S - - 2 appar./disp. J. + sec
BPH' CP RT SNC.STT : ' aff. EH-HS
BPH CP RT SC : ~ 1 quittance correction
65 : : : 2 aff. EH-HS
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-51- [err] -52-

bi ted programs (rer i di an) Lgrgrace oy LS I[grr}fl?eﬁbf 5
five conmputations ta g L

2 gwoﬂlgy determmr::ant for the data 5‘933%3 t he operations on ;ergﬁg&
"'”"'uous data _are simlar when taking %othe ten conputatio

apply fOSP:‘t ) = - 53- [err] (onl %pf:é??suﬁrlg%p RT1,spéci
5 P r of quarters of a day fract. paupe/HF fF’e

1 [err]

A ; 1 March) —[err] Qoff
5 = date with respect to
H éag's " rBePn'-fa)Fﬁ/ld(er in hours:[err] +(Ancy o,1,2,3) com(Bs. AT e a Aoyl

DSM (in days) = "4" and hi gher B&Vi ﬁPﬁ%ﬁy

days e‘%Na =
PM@STT in [err] days) =
gE éjﬁ_scm m nation DSM. [err] 3oé amgg,rcgc lrsi
DSM > 306, 2 January to end Febr uargy,

Ferr] 306, [err] | August to 31 Decenber, [err]=t qmttangigggef;fﬁﬁ\/]
.~?‘ 152 18eMtoPRNO 31 July J[err]=1 30 INCR, DECR Increﬂent ar e
quarter days-and the position of Lsechye .

: B1 (in [err
& htrngs D
ghtings ; g8
¢ uar y, [EFHP ' CPRT

dffer enent f oBPMeRRBIARTI ng
9 8 4); the remaining quarter dayg
b Sl %fl;/ebgztngzﬁfegpg)years (Ancy= 0) than in the tﬁree otaﬁgramﬁgﬁ,&,‘( Ancy

¥ fere c tirug O 4., sm)mr.oa:lcf i g.
f 2 or 3). 35 Function: according to the ﬂaosﬁ g P 20 DSM

: tified DSM '
A A e
; err

Keg PDSM [ (98 ). VO = shoriuils

\ err].306 -
tie integral @@tﬁ)ﬂ‘i} Sthe renmmi nder, 5

§ k of period (d\mn reéti&nt he
fnth (]31 dgmnomgltwerogfegégieg;rgar enE (r([anﬁnof das 1od { pcamdnieom
cange" | - .

3 ]g 2 RenBREN®Er s> 30- >MOC, remai nder < 31-> MOC 10 ,63“ ”Fmdate DT
fconplete (W&‘;NP MOC) periods "January- February', W m CARSTT. .

i i - June” 8PSy | onpl et e) " August - Septenber Cct 6ber -
frooier & e e

f ' .
" Begi nni ng of January to end o - |
BFREGP R iSNG &t Ivarch to end of July", " Begi nni cog. aﬁnté/hueuﬁai to
BPH CP RT SC AFF - HS

BPH CP RTI STT'
: BPH CP RTIi STT AFF - EH
35 BPH CP RTIl STT AFF HS.

corr. unité. min EH

~ corr. unité de degré HS

commande monobloc AUBE

: rech. EH (si autorisé par sit. HL).
rech. date latitude RDL (si autorise par mémor.) -

BPH DP RN SC,STT : ' ' -_
- BPHDP RN SC S + JS ' correction dizaines secondes

BPH DP RT SNC _ : _ -
BPH DP RT SC AFF - EH : cor. dizaines minutes EH
40 BPH DP RT SC AFF - HS ' : . : . cor. dixiéme de degré HS
’ BPH DP RT STT AFF-EH = - K : ' _ —_
. BPH DP RT STT AFF - HS : ' -appel mémoire HS

BPH LP AN SNC,STT. SR : =
: - BPH LP RN SC S + JS o oo ' : correction jour semaine
45 BPH LP RT SNC ' ' L=

BPH LP RT SC AFF - EH
- BPH LP RT SC AFF - HS

: - correction heure EH
correction dizaines de degrés HS

. ou signe HS
lever

si. AFF - FHL. ms LOC choix

©  mise en mémoire HS

si bbh' LP maintenu, COREQ

BPM CP RT SNC,STT : : - o . ' -
55 BPM CP RT SC - : - corr. unité de minute, heure courante
BPMCPRTSNC_. I - —
BPM CP RT SC AFF - FHL | ' o corr. unité Latt, _
BPM CP RT SC AFF- HT corr. umte minute,heure tableau (HT) .
BPM CP ARTI STT : déclin
60 BPM CP RTIl STT - - 8i AFF - HS, recherche Latt. RL
- BPM DP RN SNC,STT : : -
BPM DP RN SC corr. dizaines' de min, heure courante -
BPM DP RT SNC. - ' o —_

- BPH LP RTI STT

50 BPH LP RTIl STT AFF - EH
BPH LP RTHl STT AFF-HS
BPH.LP RTII STT

65

BPM DP RT SC AFF - FHL
BPM DP RT SC AFF - HT
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corr. dixieme de degré Lat
corr. dizaines de min. HT
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date of the nonth for DIr = (renai nder of Poseg/61) + 1 nonth for DIr = .
2(quotient of Poseg/61) + [err].1 + [err] P21' for MOC (short nonths) date ~=
of the nmonth for DIr = (remai nder of Poseg/61) -30 20 nont h for
DIr = 1 + 2(quotient of Poseg/61) + (gi ).1 + [err].3 + [err].8 P22 HIr =

(HLr* +/- ES - EHd)rmd 24 H, (orl_i.p%é(l—g' with carries: .. (carry ) and. ~.
(carry ) P23 EH = -1+ ES - 6%hours and minutes) 25 g(‘\

di scrim LOG C. see fig. 9 PREPARATION LOG C: see f
10 -55- né)l%?% Fheéﬁ] Aﬁ MH;E General Program Cont roIap [hdmoire Peure ,agg,g
di fferentsmugrmnsnmsmnds menti oned above control the prograns |In +he

manner stBRMILB)R ures 7a, 7b and 7c; howevercdrhenitiod helrathegresoaraete
astl ng or ext ended commands CHL, CAS, CHS, CRLT CRD,

provided
CRDL contﬁtg/m sc I\/P | ogic. Nbreover CAS S9& "Gﬂ@"dﬁhﬂ“gl“"? g
PHTY

pr epar at i gy Rl command controls the PPRL BYodrans T4

command MLplmtsmAPPH:HL program the CPR2 commands QeRIEHO . iLBE AZE:
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Revendications

45 1. Montre, notamment montre-bracelet, électronique a affichage digital avec fonction géographico-
solaire, comprenant des moyens garde-temps pour I'heure et la date courantes, et des moyens pour :
recevoir et/ou établir par comptage du temps, mémoriser, et afficher en tant que données et/ou résultats
de calculs, plusieurs, et en un méme moment au moins une, informations parmi les informations de
temps. de date, de lieu géographique, de hauteur du soleil avec l'indication auxiliaire « soleil

50 montantisoleil au méridien/soleil descendant », et d'azimut du scleil, de fagon qu'une pluralité desdites
informations servent a la détermination des autres, des moyens d’affichage digital répartis en lignes et
des moyens de commande depuis |'extérieur disposés en regard de ces lignes, étant établis en corrélation
de fagon a assurer une sélection adéquate des parties a modifier des informations affichées, lors de
commandes de modifications de celles-ci, permises par lesdits moyens de commande depuis I'extérieur,

§5 caractérisée en ce qu'elle comprend des moyens processeurs pour effectuer, par opérations logiques et
calculs, un traitement desdites informations en fonction les unes des autres, au moins trois dites
informations étant utilisées comme informations d’entrée et les autres étant automatiquement caiculées
sur leur base, ces moyens processeurs étant aptes a utiliser, comme informations d'entrée, une ou
plusieurs dites informations de hauteur et/ou d'azimut du soleil qui peuvent avoir de quelconques

60 valeurs, lesquelles valeurs sont introduites a volonté dans la montre ou sont établies préalablement par
celle-ci sur la base d’autres données, lesdits moyens de commande depuis 'extérieur étant agencés pour
permettre également la commande de différentes opérations de traitement & effectuer sur lesdites
informations, des moyens de commande de traitement, qui répondent a des actionnements particuliers
desdits moyens de commande depuis I'extérieur, étant établis selon un agencement dont la structure . E

65 assure la mémorisation de programmes et voies de calcul qui, sélectivement. conduisent lesdits movens
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celle-ci sur la base d'autres données, lesdits moyens de commande depuis I'extérieur étant agencés pour
permettre également la commande de différentes opérations de traitement a effectuer sur lesdites
informations, des moyens de commande de traitement, qui répondent a des actionnements particuliers

desdits moyens de commande depuis |'extérieur, étant établis selon un agencement dont la structure
65 assure la mémorisation de programmes et voies de calcul qui, sélectivement, conduisent lesdits moyens
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8. Montre selon l’une des revendlcatnons 2 a7, caractérisée en ce qu'elle comprend des registres de.
grandeurs de hauteur solaire et d’azimut solaire qui sont aptes & étre mis en position en alignement sur le
résultat de calculs effectués par lesdits moyens processeurs recevant pour cela des données d’ heure. de
position géographique et de date, ces registres étant aptes également & subir des corrections pas a pas

" par la manipulation de certains dits boutons-poussoirs, le registre des hauteurs solaires étant le plus apte
a étre mis en position en bloc, par des manipulations particuliéres de boutons-poussoirs, de fagon que
Son contenu corresponde a des situations de hauteur solaire prédéterminées et que, sur cette base; les
moyens processeurs calculent I'heure et I'azimut solaire correspondants, compte tenu du lieu et de la

- date, de fagon qu’un afﬂchage de I’ heure et de I'azimut auxquels ces hauteurs solaires pamcuheres se’
50 présentent, puissent étre fournis.

9. Montre selon la revendication 8, caractérisée en ce que lesdites hauteurs solaires particulieres
comprennent au moins la hauteur « 00,0° soleil montant », du lever du soleil, une hauteur déterminée
seulement comme étant maximum, du" passage du solell au méridien, et la hauteur « 00,00, soleil

. descendant », du coucher du soleil. '
55 10, Montre selon la revendication 9, caractérisée en ce que lesdites hauteurs solaires particulieres
' comprennent encore une hauteur « — 18,0° a ~ 12,0°, soleil montant », de I'aube, la hauteur « + 26,4°,
soleil descendant », du soleil au déclin selon un angle arc tangente 1/2, et une hauteur « — 12,0°4 — 18, 0°
soleil descendant », du crépuscule. '

Claims

1 Electronic digital-display watch, particularly wrist watch, wuth geographic-solar function, compris-
ing timekeeping means for the current time and date, and means for : receiving and/or establishing by
65 counting of the time, storing, and dnsplaymg as data and/or results of calculations, several, and at any one
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cont rpatticélaroinedtibe out Si de char act er ised in that it conprises processing
means f 'brWatch according to one of the claims 2 to 6, characterized in that it comprises means arranged for
50 permitting, in each said table state, the selection either of the current time and date or of another time
" and/or another date, to serve as a basis for the correlative calculation of the variables of time, solar height
and solar azimuth, without affecting the counting and conservation of the current time.
8. Watch according to one of the claims 2 to 7, characterized in that it comprises regusters of
magnitudes of solar height and of solar azimuth which are capable of being put in position in alignment
55 with the result of calculations effected by the said processing means, receiving for that purpose data of
' time, geographical position and date, these registers being likewise capable of undergoing step-by-step
corrections by the manipulation of certain said pushbuttons, the register of solar heights being in
addition capable of being put in position as a whole, by particular manipulations of pushbuttons, so that
its contents correspond to predetermined. situations of solar height, and that, on this basis, the
60 processing means calculate the corresponding time and solar azimuth, taking into account the place and
the date, so that a display of the time and the az:muth at which these partlcular solar heights present
themselves may be furnished.
9. Watch according to claim 8, characterized in that the said particular soldr heights comprise at
least the height « 00.0°, sun ascending » of sunrise, a height of the passage of the sun at the meridian.
65 determined only as being maximum, and the height « 00.0°» of sunset.
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