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MOVEMENT | CO\ITRO_ DEVI CE FOR A CAMERA LENS The present [ nvent
an el ectroni caIIy controll ed camera. 5 In a camera e %
zoomlens, it is necessary to know the F- nunber of the zoom | ens so“that a
proper ‘exposure can be calculated. In. addition, if the camera has a power
zoom |l ens, the focal |ength setting nust be knovvn so that the canera can
control the zoom ng operation. 10 A conventional solution to the
above probl ens has been to provide the zoomlens with a code plate |ocated
on a camring for driving the zoomlens for integral rotation therewith. In
such_an arrangenent, bMOSIEMENT eCIﬁiel@EVIﬂEIF@l&meCm&EMSth t he code

plate for generating a e focal
| ength of the lens in dependence upon the zoom code detected as a result of
a conductive stat eFhet vRERsSEngr odnyeption t Kelatesnotenl RR | plestrandically

the conductiyéneprdbleéa ehmbpa.code plate and code brushes.that cone |nto
cont act th the c]c_)de plate duri n%% {u ng%betwe cond.L{_E:til ve 20 3:
and non-tonduct i ve Rr2LBBFE IR X‘% I %'%ﬂ ff’&caetsg(?ryE ®h
code brush demew dites Errundier sifythle zoom depsndo thatim mep@m can
non- conduct 'dﬁ(é AR 945 ed e 519&1%& 1T fth@t caii\eeaseaer@(?w 205 s,

are errpl oye It -zoom 2 roduce However, “since

the brushes &l fﬂﬁaeoaénﬁltat setding “H%ﬁ?haﬁﬁ c'&‘l‘°%n??g'ﬁ?§ﬁ the caperggean
brushes can é@qmlseﬁarabgﬁlﬁgo bbatcj_eﬁe pl ate and not make pr oper

electrigc contact, due to gxter a h as vi brat| s or, t

dirt, oaot her for®i W‘Yr%‘?ﬁ?“% gugi Boke q@fﬁ f%l?:%‘ée g’t?(,snife@a&?
the resul ti 'rr probde | bheceodomt Iians sridh aulcadal }ﬂmthecm%coedazsem riag
wi M_pot corgs; PePely 1qt BReACHURH JleHES ms'iﬁ@&gré @aéauaﬁ th@ﬁewfit In

det erni ni ng the posit n code lens (1.e f ocal
| ens), the SYIRRR eeﬁeperemegt% brqsnea yalf% mw i 9‘1&@%@? FﬁétaCt

position codeitls rMe acRdent phhute epped. géperakingl ea ipoditchorr Tdiwy/i that
'ens W':Ltg] corresponds to the focal length of the lens in dependence upon
the zoom code detected as a result of a conductive state between
a ground brush that is normally in contact with the conductive
- pattern of the code plate and code brushes  that come into
- contact with the code plate during switching between conductive
20 ° ‘areas and non-conductive‘ areas of the code plate as the cam ring

is rotated. _ ' '
| Each code brush generates a 1-bit signal that depends on
‘the conductive and non-conductive state of the code plate so
u that when several such brushes are employed, a multi-bit zoom
25 code signal is produced. However, since the brushes and the code
plate form a mechanical éonfigu’ration, the code brushes can
become separéted from the code plate. and not make proper
elect_:rical contact due .to external causes, such as vibrations
or dust, dirt, or other foreign matter on the contact surfaces.
30 In such a case, the resulting position code that is calculated
from the detected zoom code will not correspond to the actual

- lens position. '

In addition, in determining the position code of the lens
~ (i.e., the focal length of the lens), the exposure control is
35 likely to be improperly set if the position code is not
accurately stepped. For example, in a camera having a lens with
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a range of apprOX|nater 35 mmto 60 nm the canera should preferably have_
about fifteen position codes to.ensure that the exposure is properly
calcul ated. In a conventional canmera, one zoom code corresponds to one 5
posﬁtion code. That is, an absol ute code systen1|s used in which each step
of the zoom code has a unique value that is specific to that step and,
therefore, is specific to a particular posi‘tion of the zoom|ens. However,
-a probl em associated with such -an arrangenent is. 10  that if the zoom
code is set as an absolute code over the entire.range of t he .zoom | ens, the
nunber of abirasiees éfnahppmxdmd:eny aassommammnsm it hehe odampirat snmﬁd@

| nereased e LesHLbLIOM o nIBLE £OEPLLATLSS 008 BlabE €0l HHEY the. o,
four-b|tsenposutern&tpvnpsréYh@@é9§&Q¢QGN the generation of the zoom code.
Thus, five brusfﬁsa‘&ﬂﬁeﬁﬁéﬁ&“éa@&ré’m'o‘iﬁ g%huésae%iaéyﬁbnaerwwd

to cooperate gith the code plate. ‘desi.rable.to mnimze

numbet ofPPBLEREE ¢Rde- a'iﬂaawq%n raé’tjab§81éi'§‘t 6°EP0§HE§eE 48145 gy b 2’6‘
caner a, léad:ls sbeppofctheakobm &edachakha nnikee ehluee thadf i@l@plmlfhlcon

code. Sor, clgty 0Biedl | ypgont gl el same ggisg, 439 JTBELO ANGRRTRY o

photograp 7 ng func fch are sw tmeen a mact o
“normal mersbyiennafuthesgperhlepsration. ‘In 23 either .node,  aut of ocus
phot ogr aphi ng Howeﬁéﬁpr@'pﬁdﬁﬂemldbﬁ@ﬂf’é@%mtshéh ARG AR A s

f t ticular f this t whi ch |
oadde s AEAe BPF soan haa8ek. At A Disnfube '*ﬁ%tc‘#%mt&eoa\?é%%at e,
zoomlnxkrangbtmﬁ tiee r poomdtenshetbeynumbekecns hvushesothad afe usedpinat
| TETO DOSIdd a0 4bet PTG SBHE P SFIREIE O R, HSUTNY 1n J

switch an y t he zoom ves to and stops withid the zoom'range
when t he & direRrplicated: €adgyPAakRs SEFUSKEManual- switch. When the |ens
| s in the zoom FéEeinspanaei, orifofnefdrmwt th @iftdes) estsepd Chs Negepet he

35 AP OO RsSGCOLE! BaLe! BRI Le vggfdehppsémégwn b Ao0uLLapge-8r
the generation of the. zoom co e._Thus, five brushes ‘would be

required, which includes one brush for'ground to»cooperate with
the code plate. While it is desirable to minimize the ‘number of
_'brushes that are required SO - as.. to produce a. more compact
20 camera, it is not practical to reduce the number of steps of the
position code. '
Some electronically controlled cameras include macro and
normal photographing functions which are switchable between a.-
macro mode and a noxrmal mode by a manual sWitch operation. In
25 either mode, autofocus photographing is accomplished in
accordance with distance measuring information._A particular
camera of this  type is .one. 1n_ which the normal mode is
constituted by a zoom mode and‘the-camera'is switchable between
the zoom mode and the macro mode, whereby the lens moves to and
30 stops at a macro position when the macro mode is selected by
- means of the manual switch and whereby the "zoom lens moves toi
and stops w1th1n the zoom range when the zoon mode. is selected
by means.  of the manual switch., - ‘When the lens is in the zoom
mode, operation of a wide switch or a tele switch moves the
35 zoom lens accordingly toward the wide'portion-df the zoom range
or toward the tele portion of the zoom range, respectively.

(9]
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3 The di st ance befween the subj ect to be photographed and the canera, as
wel | as the subject light intensity, are measured when the zoomlens is set
toa desired position and the shutter button is operated. Based upon the
resul tt of the distance 5 feasur enent , aut of ocusing is effected in both
t he macro node and the zoom node. Photographlng I's al so done in dependence
upon the result of the light neasurenent. In conventional electronlcally
control | ed caneras, if the subject is fou tolie within a range where
focusing is.10 _|npossible while in the Tacro node, which is set by a

manyal,. swi t ch, thgggb e 0
pho;%ér a\pl)mhl ng canﬁéﬁl %/ﬁi%té:%gnfc%gc é‘%’%&f}%ﬂn‘%a s‘\tim9 Eﬂag& PB %%oyﬁ%%hed and
nmode to thethecramere., asiwellcas tbﬁeavb:let:tc 113 T!#%%ﬁla%Ya &mmmde

I ”ﬁonVe”m%ﬁenstH%ez@oﬂuléﬁs rﬁf r&&»ﬁftol% tdhesir\éci tpbﬁwidm 'rfg’!d Shet tter
achi eve which can he necessary to obtain the t ogr a i
conposed. TREEDR| iisinPReRATET. c RAFS eél‘p"t“he r% ‘fﬂ'at ofhehhe hAiftangse

measur erentmessuranenhsn ate flogms iingy pislceﬂfecteae imndsatiposhéi macky mode

0perating g Rzl ' ghaol { P EIARe E5RARR! S 4 MR HeRlehe

effect a swtching fromtnhe macio Zoom fode SO t
whi ch cannapor Phetbgsuphedfi thehdightr neasuzrementbe aut omatically

phot ographed in thg é&%ﬁ@f@naf\ &1 PG FELPIP LS8 Pk 1 dla Bkl ali!zo’i.%@ c
swi t chi ng, |sthat i.f, the ISSIfted rom a nacrp

ens
position t%"S’%’?fBF maﬂs pSE’PPF‘o €2 2 dds pB%h‘len ergnge Waeter ech‘B'Pﬁb’c%r &ﬁh
whi ch 1tad biepossihbe edhidet He oy macxke madapt whdchbtiz rnest doe aomhhaal

parallax whiehy &1 SthebBbYC Pl dding Wte 208ohNTehse W N RALLPS §BTE%Ion,
\/; photographing can only be effected by manually switching' from
the macro mode to the zoom mode. This requifement, of course,
creates' a considerable incdnvenience, since a quick response
15 is virtually impossible to achieve which can' be necessary to
obtain the photograph which had been composed. _ _
The applicants have recogru_zed, theref_ore, that when the
‘distancé measurement is nade when the lens is placed in the
macro position by operating the manual switech, it would be
20 desirable to automatically effect a switching from the "m_acro'
mode to the zoom mode so that a subject which cannot be
-photographed in the macro mode can be’ automatlcally photographed
in the zoom mode. .
o " A problem encountered with such an automatic 'swit'ching-,_
25 however, is that if the lens is shifted from a macro
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5 Anot her probl em encount er ed ‘Wi th automatic caneras 3vW ch are deS| gned N
to perform autof ocus photographing in either a nmacro node or a zoom node is
“the possibility of not being able to acconplish photographing in either |
node due to subject distance rreasur enent lfrrors 1]9 Fordexarrt)lhe assumade
that the €58 r &t i ] O erforned in the zoom node.
for a sub%a%:ét)idlis?‘a%% raan ﬂl? gu™ ?SPS &)o‘? Bt PRAtAELPNe. e gob, ma

[err]), S%pinedpt HE@I%‘andeWhiGh ah%dlbjbecm deemposedr afige tid Q,,a‘;_qdn -
0.90 m Fuicdeer canfdtnbe habtélﬂﬁeae%é St8° tHe %QE af13% ;m&ﬂijt tl!hg:}ég

tch apd, t hat e di'stance neasure sthe’\
ggﬁgfaors %Qg'&n%n%g}e}v% a&eﬁ Theivier "'-Q‘Prtﬂﬁtthﬁsﬁéneea-- In such a ‘e
case, 'tHe obj eémaixlmnnpe'om@nt mﬁtéb&daf@iﬂﬂe&ﬁi%ﬁ&tsmig;ﬁ) g,_.é%nge

so that . ayRieho%ARD qeedil] 23 pﬁ '”eg@}tq,é’qqpth': HogF apidingt isn

tional: caneras pro \ 5
fgg;/eg I p?gﬁéﬂfyaf Eé&gédlﬁs’l@@t St @plzoam mrste: bns&halpmsibﬂjﬁitycbfnﬁothe '

phot ogr apbeéingt ab3¥i tehake

ompd ted to
photogrer o B i oyl 1 043 SR EL

oper at ed. %ﬁgcgaagsgﬁansﬂgﬁ%‘rﬁﬂ‘% exxa¥shg i ndi cation, the phot ogr apher
swi t cHes FRE exampletcassendnthat nelse &.}tdhﬁm préé&i&{\lig d%‘ég. to

C { the same. dispapce 0.89 - m
Pgmﬁgﬁie.tv’ﬁﬁf’ SE8o0HeRCin R YU hodd 4410 £ Whiest TESe2hed . Panamsnt
erroneousq’f Refers te infiaity ¢ige.,nw. 90N mt h-lﬂs){;asm,d tihetlﬁ’letaigr@pher

s war nambde h&br aa- @’Lﬂﬁfﬁéﬁ/ dietusRe phah gr ?easregq) "{2 = er'a? o IS

d _ | or’nn even.~
P P AR ARG E5e SBhS fond St SpE ot Ehouroom womisdsin il o an ndy
i s palbi Deans w%eﬁomm swbtelit anat thataﬂhéadllﬁt&_h@él ﬁkaasw::bh;eat
rel ease h\ﬁ% athle' %M&hiée'bd%sdh i‘s'eP+ aﬂggect positigoned at

r.aphs, in.a certarn subje afnce
phot og Epn stance. In such a case,

:-',-object distance is
outside of the aforementioned focusing range, - 80 that- a.
photograph cannot be obtained. “In this situation,

20 conventional cameras provide the photographer with a warnlng
‘indication. that  a properly focused photograph cannot be

) obtained instructing the photographer o switch to the
| macro - mode, or a- release ‘loek  is oper":"_fed to prevent the
release of the shutter, even if the shutter button is operated

25 - In response to the’ warning indication, the photographer
sw1tches the camera to the ' . et - .
macro mode by means ‘of the manual switch. However, “for the U

" object positioned at the" same - distance of' 0. 89 m, it is
ccnceivable that the distance measurement made by the camera

30 can erroneously result in a value of 0.91 ‘m. In this case,
the photographer  is warned ‘that a properly focused
photograph cannot be made, or is prevented from relea51ng
the shutter due to a release lock operation, even in the
- macro mode. ' '

35 This predicament is, of course, -not desira_ble_ and is
particularly serious when'the automatic claf_n'er_a-' is provided
with a release lock capability which renders impossible the



Anot her problemrélates to cameras having a built-in strobe unit A recent
trend is to provide a canera with a so- called auto strobe capability in
which the camera judges 5 i whether to cause the strobe to automatically
fl ash mhen an exposure val ue®'s bel ow a preset |evel s Such auto strobe
caneras are typically designed to illumnate a red Ianp i ndi cator during

t he charglng operation so that the user is warned to wait until the
charging is 10 finished, or nmerely to warn the user that the charging is
not yet done-and that the strobe is not regdy when the shutter button is

depriessed. I t vV S

PERen n S o T AR AP § S S Al %14‘{%%2%?“#
to pay attention qumhnrgbigmofrek@tesr&s’e capeppacthasing pedovihp-

i ndi cat or r%@t@fmltepta'fécmleeeﬁaelah%gb%vml Y daa@adlmca so-

whet her t he photogra her actually in to,tak pi cture, or turngd_ on
if the strof@l |1§dno"t‘87;€a(ﬁ}:’%ﬂ ?hé’aPPﬁi’g]\k%é( imew S‘ﬁ'lﬁht b8t t GAmPE A, SHIdgRs)
and keps 20whelthler egar ¢atse ofthahetirebet %chatgma%iehlghe Blaﬂbgwhen keren
finished. That is. the.pro the re anp indicator is
i || umi nat ed*t*8° FHF&% %I‘? [Bogfsvb fprltéséj% :{g@o]l’ shooting, even when the
phot ogr apher- has Sucint axtoonstropeescangrase anet teypically fdesidnredi rkp
or that thejg;iniRate’ a fétf“ﬁé&f: Oﬂn&tcttleef atte%tgn&nes ahe%im | ddwkiaidie

phot ographer 1s waiting for t strobe becone iea

Stil mot hg
oy o ' Hobrt IRt oitht | GREE 1S, BORDEG: 1th VRS dnbbhodhe, chergipg ds
Cr yst ajodi sphiayshedgh dxndne}ﬁlqs tdﬂ&vﬁlrﬁfenenusepetnatnghet a:tm&gdhgt & not

ra. Suc p [ f of
fr ge@ nunbe? gf 45{%% fg{, tg’;%&e {193 g%%‘%%ner%%{)ﬁertggggl %g%gt ﬁhof ne tzeorom
| ens;” t he pbutten dskdepnessedf the canera, the status of the battery in

the camera, and tRg J@lads a&fratﬁtfertéﬁind:@@ﬂa nseoesrﬁtbemaeHawewm FHrbre
limted amount of ace s avallable on 35 such an

i ndi cat or. PRMGRE hdch (the, RROROTARREY ’a? ﬁiﬁ@?’eghg’g yé‘r‘?"d’l

of theirslesiwithout having to pay attention to the charging of the_strobe.
) In practice, a red lamp indicator. is either kept 1lit during the
. charging cyele, regardless of whether the photographer actually
. intends to take a picture, or turned on if the strobe is not
ready at the time when the shuttér button is operated and kept
20 lit régardless of whether the charging of the strobe has been
'finished. That is, the problem has been such that the red lamp
indicator is illuminated to inform the photographer to wait for
E ‘shooting, even when the photographer has no intention of
s pressing the shutter button for shooting, or that there is no
25 indication of when shooting is ready, although the photographer

is walting for the strobe to become ready. :

Still another problem with prior electronically controlled' :
cameras concerns the liquid crystal display which indicates the
different operating states of the camera. Such an indicator

30 provides information, for example on the frame number of the
film loaded in the camera, the focal length of the zoom 1ens,'
‘the piéture taking mode of the camefa, the status of the battery
"in the camera, and the status of the film loading operation.
However, only a limited amount of space is available on
35 the camera body for such an indicator. If one attempts to
 provide a display panel that can display all of the desired



information at one time, each indicator on the display panel would tend to
be so small as to be illegibe. Thus, sonme caneras do not display all of the
infqrmation, and nerely display the information that the canera s
manuf acturer considers to be the 5 nost inportant to the average

phot ogr apher. However, this practice depri.ves sone photographers who- _
prefer to have all necessary information_available to themprior to taking
a phot ograph. Known el ectronically contr%lled caneras are eqU|pped with 10

back t th K
2 ook ¢ APepRh a0, IR oGhe chubl CBat Sndiilithe SheLRboRIIRAY m%ekia:_,
response wouldetendetoibs Etﬁ ﬁmﬁlcasstQQhefilMihkﬁ ‘Hives;, some qamereRU of
the caneraodhbv;eafébqafy Iamﬁcbaarme ”Pﬁ@érmﬁtfoﬁecan&hﬁerﬁllxqﬁa.%i!ﬁtagk% yance

of a . certain 15 of filmframes. Problemns exist cover.
cl osi ng é%ﬁ?&'ﬁé§l°ﬁ‘ar§qaéhl%ﬁ? yeaPeRar BgRuE acturer, eRnedeRs dFef Pey/thees
andf ose[) i’ﬁnbﬁﬁfﬂ impéfta?bl itiey. thee avékaqfantphdﬂwgrdphefmon{iwim Ing.:ui%f
preferabl g WSEe 8,.SQ r e subst te zin t he, nunber. .0
Part s cucheatite, A 1IN “aPie’ Ptolmarietd | e, Rister, fdrbngnh
i nproved BecessArNg Bﬁf@x:matﬂ;qn whididablen fakithen h@rdpm atoortaiindea

bl ank- sh th g}ggﬁance more reliable. According-to the present invention-
there is prOV| a 25 . lens nmovenent control .*device for .controlling the

movement of a cKREWE eleftropicrlly conkrehled caperas ane gauippadyith one
pr edeger na nndcnoeo%ﬁ ncmbemqndateaﬁbﬁgswitbhewhﬁaa deteetbe theoblbsing

the devi CS r%écﬂ cover ggggr ghgt SOVGQ‘Vhggeggggau%}lér?é&gllngs loaded “~'~

non- conduc ive 3 I.ons; and ermnin
el ectricalm ythengamarng e respenses tqjmrhewgﬂeteemmweof nbhenehesing of

t her ebet veRd, patlti b @ eMBAk &%ﬁﬁﬁ%so@‘ﬁ{@”&aﬂéréhaﬂi% el £ilm
determ ni ng said predetern1ned posi.tion on. aS|s of the status o the

35 el e@9YRBFeCBALQE: tR e LRE &herrﬁ'rl@aéﬂﬁ“f éﬁf%vamr%fnat ﬁ@rﬁ'—égﬂons _
are wrangmb@n bhefibilefphmee.in a '

Problems exist with back cover clos:mg ' sw'xtches’,_""
partlcularly with regard to manufacturing dlfflculties and.
operational unreliablity. The applicants have determlned that = .
it is preferable to use a software substitute for mlnlmlzing' |

20 = the number of parts such as sw1tches that are required for £ilm.
travel for enabling an improved assembllng efficiency, whlle-
-also making the operation of the blank-—shot £ilm advance more

rellable. _ : .
Accordlng to the present 1nvention there is provided a
25  lens movement control device for controlllng the movement of a
caméra lens over a movement range having at least one
predeterm.med positlon whereln stopplng of the 1ens is to be
prohJ.bJ.ted the device compr:l.sing '
a code plate hav1ng conductlve and non-conductive

O

30 regions;
' and determlnlng means for slidably electrically contactlng B

the regions during relative movement therebetween . Wwhich
movement represents movement of the lens, and deternun:mg said
predetermined pos:.tlon on the bas;.s of the status of the

35 electrical contact with one or more said regions; _
wherein the regions are arrange'd;"_'on' the code plate in a

it
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7 predeternined manner- wher eby sai d :det'er mi ni ng means deterni nes said
predeterm ned position..on the.basis‘of..a change.to a non- conductivity
statfus of the electrical contact with said one or nore said regions. 5
Preferably, the |ens novenent, control device includes a | ens novenent
control neans connected to tHe determ ning neans for ~ preventing stopping
of the Ilens novenent when said predeterm ned position is determned. 5
9 Conveniently, the code plate includes cqonductive and non- conductive
regions arranged to represent respective dode val ues for identifying
respective positjons,of .the | ens over, said,ragge,. and said term ni
oanSo) ner HRaet SFRiBed, panpet whtfepy rraif e e EBTng itals) fpletiltes
cont act i ng ddid rpgedetermisaddposittiphabr thei bgsisl efi acchangeeto benaaen
t he code pl at; Lhe e i.C t k0.3 REekerked 6 is - By
sai d code ¢%%ﬁ£3§€ﬁ%$?§e%€§£%%|?#p?@gb??é§85£832d8§§?§53|g%???%gﬁﬁg§ﬁfagfs
conpri se 10morewrildtreaionsshes and four electrical contacts may be

provi degd. 10 I n another preferred enbodi nent of the present invention,
one of said electrical contacts is held at earth potential. '

N



Conveniently, in use, said Ians has 4 range extendlng ffoma’ |ocked
position to a macro position and+a first said 5 predet ermi ned position is.

| ocated at the boundary between the | ocked position and a zoom s
position and a second said predeterm ned position is |ocated at the
boundary between the zoom position and the macro position. In A zoom

| ens including a | ens novenent contr ol devi ce according to.the above may be
provided wherein said code plate is arrgnged substantially around-the

ci rcunference of the zoom | ens. 12 Preferably, said code plate is .
provided on a mmmmermwbéuscmaﬂeménng déhﬁrmor&éﬁﬁetm@lﬁd@@a L
ot or . le}é Ix% eg;& téo%t[@ nte rf;]eée ﬁg o > G gal g"
nmovenment.-~cont r ol devi ce zoom I'ens escr| ed -a - resent

i nvent i offoffas pymrﬁmwe@wimq)mqfar dthe aplm%atm@wmmerwmgsmaie

whi ch copeaBBtedhitledr Pouittid is WEaHhblegdanera having neans for

di sabling an enabling nmeans when pr edet er i ned objectlon di stance

i nfoPmation fails to be 5 obtained when the camera is in the macro node.
Further reference is made to the follow ng divisional applications which"”
have al so been divided fromthe parent application 8915127. 8: -

O



Appl i cation nunber’ 9210428.0 - cancérni,mg an el ectronically controlled
canera having a control*nmeans for controlling the 10 |ens notor according
to a set direction and speed; Application nunber 9210429.8 concerning an
electronically controll ed camera having a nmeans for producing a warning in
response to distance information indicative of a predeterm ned object
di stance with a predeterm ned object distance range.- The pr esent
invention will be further described in tge followi ng detailed description
of preferred enbodi nents, wi th reference to the acconpanyi ng draw ngs,

whi cﬁﬁare gi'ven by:omrgbmry,l ithet bﬁﬂeepia’ﬂbeﬁnclﬁdébl@bnd&ctlve fm@ ndr-
is a

| ock di aqr gonrunlt enbqd the sent Love ntion:
5 & bl ock GPAGPETSE FRESOBS ARRRROGR LpgrenresBhE, SrrpeRELYs sie fues
el ectri cal | foopeidereti f¥ing ¥€spectibleockosityonm oif abhel dmnmnpvek] ysdil
swi t chab] e i-QHg&at Oéna'”'sta td‘ahe‘i!& ?.YL?: ”&8&%@ 'ﬂﬂ:ﬂ@és '3 rg%&i‘é‘ﬂtgo &
phot ogr apher strates ron vi ew of canera enbodyl ng
present8i nv%h??ﬁﬁlcﬁrlgco!}tﬁlc[tl?stlmda fiogp QH@WQ?T noh&hey el gs [y saids
Fig. 4 repr eéeat platecatringWrelatie et aithichelit Metwetin Ritth doiid |pLiftid AP
the rear of mera saown i,.n FEQ 4, wherein a back cover of the canera
is in an opﬁ ep8gFFr5ﬁF §°n§§ &iSCIoses an LCD di splay panel that is used
20 with the caner@inok iprefienafest rembatimehitenta Sadd ©6del MadtaeatassnprhissdsCD
display pangl i1y 5%1@ SBbilk! Nthd! iRt F!ECEQQEQT apbhcASter rea;nr;&;r

Fig. 6 is a sc enatlc rspective view Q ens assenb used

camer a0 of cenduoti V§h’6’r7\ﬁ‘ esiapd zﬁmrereaﬁceﬁéma& sepﬁéeﬁsamwm iBrevidsse
plate and a plurality of brushes; Fig. 7 is an expl oded view of the code
pl 8&e shown on



the lens assenbly in Fig.®8; Flg 8 |IIustrates a controf circuit of the
canera 30 enbodyi ng the-present isnvent i on; Flgs 9 and 10 illustrate the
conputer software flowhart diagramfor a NAIN-progran1that.is execut ed by~*
a CPUin the canera of Fig. 2; Fig 11 illustrates a-software flowchart
diagram for a 35 POSI TION CODE | NI TI ALI ZATI ON- subr outi ne which is. called by
“the MAIN program shown in Figs. 9 and 10;  Fig. 12 . illustrates a software
fl owchart diagram for -a ZOOM CODE | NPU] g subrouti ne that is called by the
PCOSI TI ON CODE INITIALIZATICN subroutine of Fig. 11; Fig. 13 illustrates a

software fl OWCilﬁréthﬂéf @fefréd %&m&wrm ?i%éé}ﬂ:t inventilopd
t he POSITIO\I O\Is tlne of * Fiq,

| Al AT -1 .Q. ustra
- a sof t vl Phul ?sﬁjt gﬁﬁt F&frf fcﬁn BFEREL 3 Aﬁa(ﬁ@b 1‘"cf'tﬂdi'?’r?ei‘t hat |s
called by the anlepiegtam simwse N déugls 1eﬂsahaslﬂ rétge extd?:d}nglirom

illustr t gdi F%\A I%}é%

subr out ﬁ]e t at s Cﬁéiﬂ?@ ﬁg&grmooégﬁqlg own i.n F:%)S and f&d Fig
16 i | uRredesernined rrgifionc H&r Aok A% cthe boyndarpebetnesn: the that
i s call exbdied h@&dﬁ\tﬁliahogaam 15 sbem [ poEIigion9 and 18, Eegondi’ said

il lustr ) h Q ;ﬁl r ne that is
- called %/ ?‘h&%%ro ra%)ég 1 3‘?‘; € an Ogg‘b%ggg Qgﬂvegl‘ gﬁgs
sof t war ezqemmithnagn@nthgrmaczo BAekbRonsut ne 't hat diverges fromt he
- MAIN program shown in Figs. 9 and 10; Fig. 19 |IIustrates a software

flowchart di'agramfor a BAD CHECK CODE LOOP routine that diverges fromthe
CODE CHECK subroutine of. Fig. 13 and the BACKUP rout| ne of ‘Fig.” 25 18;

(@
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Fig. 20 illustratés a seftvwaré, flowchart diagramfor a RESET routine that
is initiated upon initj.al powet-up..and al so diverges fromthe BACKUP

routine shown in Fig. 18; Fig. 21 illustrates a software flowchart diagram
for a 30 FILM I NDI CATI ON subroutine that is called by the MAIN program of
Figs. 9 and 10; Fig. 22 illustrates a flowhart for a series of
instructions to performa LOAD operation, this operation diverging fromthe
MAI'N program 35 Fig. 23 illustrates the instructions for a WND PULSE
CHANGE subroutine which is call'ed by the YBAD operati-on; = Fig. .24

i1 ustré f e .flowch f _REW ] i '
rorsTho VAL N e dbr 2REBohere o Lactbdisd] 4 “1she AOPERCAR e deyEbdce

in Fig. 22addardiigite ushe ailbove may thaiprévided wheneinrsaidocodesplaby

routine that %ﬁ%{,ﬁ&% ;%lgssgtg%gtgé%g{ PLLSEAD éﬂé"’@iif&{lﬁEGféngeaBE the £bE

m
26 graphic ﬁy ng operation o ens system used

with the cdmsvs enbodying the present invention; 10 Fig. 27A .
illustrates a MAIN programwhich is a sunmary of the flowchart of the MAIN
program shown in Figs. 9 and 10; Fig. 27B illustrates a software fl owchart

for a series of instructions for a DATA'I/O operation that diverges from 15
the MAIN program shown in Fig. 27A; Fig. 28 is a table that shows the

rel ati onship between a di stance-neasuring step and a lens |atch when the
canmera of. o ' the preferred enbodinment is in a zoom node
and a macro node; 20 Fig. 29 illustrates a flowhart for a MACRO TELE
SHI FT subroutine that is.called by the DATA I/ O operation of Fig. 27B; Fig.

Soaillustrates a flomchart for a LENS LATCH

A%
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subroutine that is called by ‘the.DATA 1/0 operation of Eig. 25 27B; Fig. 31
illustrates a flowhart for a series of instructions for a RELEASE LOCK
PROCESSI NG operation. that diverges fromthe DATA 1/ O operation shown in -

Fig. 27B; Fig. 32 illustrates a series of instructions for a 30 RELEASE
SEQUENCE operation that diverges fromthe DATA I/ O operation of Fig. 27B;
Fig. 33 illustrates a series of instructions that forma WND operation

whi ch diverges fromthe RELEASE SECUENéE operatlon of Fig. 32; 35 Fi g.
34 illustrates_a g tru ti ons, shown he MAI N progr,am
illustrated i nfEF ?nng&ﬁnd 5 f@‘éﬂﬁl?FBﬁgﬁe'n§¥¥d%tF s Tddded
illustr amperaeizekpscormebtédgi khe zbmbdemaltg: rRY z@m atatwrfor a st ro

“built into the canera; ‘5 =~ Fig. 35 illustrates the series of

instructions that constitute a STROBE AUTOEXPOSURE/ AUTOFOCUS oper ati on t hat
di verges fromthe MAIN progran1shomn in Fig. 34; Fig. 36 illustrates the
series of instructions that conprise a CHARGE operation that diverges from
the MAIN 10 program shown in Fig. 34; Fig. 37 illustrates a flowhart for.
a series of instructions for a RELEASE PROCESSI NG operation ‘that -

di verges fromthe STROBE AUTOEXPOSURE/ AUTOFOCUS operation shown. in Fig. 35;

15 Figs.. 38-64 |IIustrate a second enbodi nent of the present

invention, in which: Fig. 38 .illustrates a plart view of ‘a second. enbodi nent
of the canera of the present invention; Fig. 39 'illustrates a front view
of the second 20 enbodlnent Fig. 40 |IIustrates a rear view of -the
.second . S

P
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enbodi nent; Fig.-41 schematically illustrates the control circuitry in a
bl ock di agram 25 .Fig. 42 graphically illustrates t he cont act
configuration of the zoomswtch; Fig. 43 is a block diagramof the zoom
motor control system Fi-g. 44 is an expl oded view of the code plate and a
30 di agram showi ng the correspondence between the code plate and the

various codes; Fig. 45 illustrates the various nobde setting
indications; Fig. 46 illustrates the LCD 3 gment ; 35 Figs. 47-56 and
58-61 iIIustrate flowcharts for the operations of the power zoomunit of

t he. second o Q%hﬁﬁ h r rat
RESET pr OCGSSI ng i gs gﬁ % Eutgf{é 58&5”: %I c?t rkt:?#‘:éﬁ f\ﬁc?.{élggéél %geﬁi‘—'f
48 |||ustram@gemﬁetmpntgpégd9m e or a Eopn IFeng |deaqrk

| NI MTI ALl ZATI ON processing; Figs. 54 and 55 illustrate CODE CHECK
processing;, Fig. 56 illustrates ZOOM REVERSE processing; Fig. 57 is a
graphi cal representation of the zoom ng operation; 10 Fig. 58
illustrates ZOOM FORWARD processing; Fig. 59 illustrates ZOOM TELE
processing; Fig. 60 illustrates ZOOM WDE processing; Fig. 61 illustrates
LOCK processing; Fig. 62 is a table which illustrates the relationships 15
bet ween the di stance-nmeasuring-steps and the |lens |atch step values; Fig.
63 is a flowhart which illustrates the AEAF control; and Fig. 64 is a
flowchart which illustrates the | ens o
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- 20 latch, LL, processing. Fig. 1A schenatlcally illustrates . a

. position detecting device décording to the present invention which is
described in further detail below. Included is-a neans 15 25 for

outputting a zoom code; a code plate 13,that is provided on'the

circunferential surface of a camring 12 to effect a change in the focal -

~ length of a zoomlens 11; a plurality of brushes 14 that are nounted on the
canera body in slidable contact with thetcode plate 13 so as to generate a

‘relative 30 zoom code based on the conductive condition of the brushes: '
means 16 for démlm:tpngsanposmeortim dtas:dne@ntélvhéedombcmmoparent './«,

osition p,%n,gb fqc n 0,

IE)or storlﬁgﬁa pattern o) Qﬁaﬁgégﬁg ?hgh%%g‘m%gg H{%Ea%’%%ﬁfé?lgﬁ

bei ng ass@itgAded (FpmIra H@%Heﬂnm@a% o iisabling qrs Rk Bwecmeﬂgs ,

. Chf‘ﬂgteﬁ the%r{“ zi’é&@&&ﬂﬁifné@doﬂ%gtﬂbﬂl agsweﬁ]gcae&dﬂaﬁmgcémgeﬁaus ﬁ@bnﬁéde

W e ern, o e an mean or | exam nes.

 whet Fer GRERIRed et o RRRSHE L7 e PRRE S POfer PEUERReE Teffr Shanges.

- and, if 11‘.shmydertaodtlhéeﬁmlﬁqwmuwlsﬁmaﬂha@@ésmtdodwewhdcanhawecalsoaI 5
‘separati g g{ﬁ{]vnf‘élftf&k? B&é‘%ﬁéﬁ@éﬁf@&'@i&ﬁ%@ %E%V‘Qtﬁh case the

conver si on e zoom <code to 0Si t code | s rted. As shown in

. Fig. 1BAPPHdcAIFAN edimiten hed IHQAAENO | rﬁ%?ﬁﬁfwn%arﬁn algkectpeonically

el ectri C&bh)trdl[l@éﬁ;@&hera' hRa¥9ngl ?Ctddxfta}dy wEEREL fdfrzmﬁxefmin% ﬂ](?é
| Se means ,1 or .co an Sl O es.of _t Z00m code rom
nRér eaig 5t ﬂ‘(? soﬁctﬁoé‘%%ma sﬁeé gcfpgrﬁg?’ﬁ% TRFS ?y as -a position

code t haBppdicedyionds nunkidre 90428yt rcmfceﬁreiﬂ%nsan meskect®nically

dri Ving Lbez0aMed i fhedd #dvaho! & Heshanger! 1 dRdind cagUb e F00m
| ens 11 by contr ol ng ener |zat| on ‘of , the.zoom notor 10 in accor dance_/

with an FREEPISFoh ° ipp IS i95 Gh RERAS LTI RRd
t he nenvopjeetd disaandkd wiftﬂrr a:cpn’e&iétengninffed: h)l@jrmt O'I(Bstance ‘range.

o=~
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the notor .drive neans 18 to rotate the camring 12 to a 20 position in

whi ch the zoom code becones an absol ute code when the position of the count
mendbry means 16 is erased. En-addition, as will be discussed bel ow, the _
canera incl udes means for indicating trﬁ focal length of the lens so that
an operator of the canera %%ws the sett

of the 25 zoomlens. For, . .

i nstance, assume the. frane thamber PEESERE ¢ %W?rh@fﬂg cgﬁg‘ﬁja ?’?'gi%ther
priority fodesoudibedi dn fiepdoddowinghadetiadilesl desartiptiontopi prefetred
updat abl e i AR Wi Chyal S .Sl A e | T IO e O E in
Fig.i AC %ﬁéﬂ?ghlﬂﬁﬁ i'cavg'?%l?\ sﬁwtﬁééxﬁ?‘rég n{égnyfoépeégfgggtgg&%gﬁeg?f%?%s'
swi t ch t he vhiicBaarengdnennhbydway of nensdmiting exanples, oinuabehp e

i nfor matign, SUCf‘if? 4he 062l b1 58t Bighrhlie ZOUN L66E. ullikh reference to
Figs. 2-5A __.in. fhe  pref erred_B? §n§§gégent of- the invention, the canera
conprises a -nnyp’geI%ﬁgsgﬂEt aye & in which the zoomlens 11 and
a finder systpfig211Br ¢si adppeeketiagkanaof ehieczoom kit ¥ MPigl hEa,
camera housgs a %térgge 22, a,CdS sensgr §Sifo_ ghoton_eatst%gsensr ng and a

di st ance ms@%?ﬁ% nthQcoPEm ans if plerky Saé-(} i PPEh A& NYor (PSD) 57 and
an infrared enm tFigg dlOdeig | REDP1oc36. dilagrrmoleef 22n | edeaktenigadily ect

subj ect Rty MEnGEGRERE, A6 Lt RMER IRrdrhaRIER Tk IE

the subjectral@vant tpeca photegraRBASSr PSD 57 outputs a position signal
according to therifjstAnCEIGsOFAtES aubieat HPebyokeackudnagat he infrared

w ih & oS TR B, BFagbh om0 Fixed | one barrel
26 gopnect ed t o Rigerh Pddysmteshe bopapiew| efistharcamera pf @igpi2aced
- between;g st or agg oy pdPrdSVE 2Sréaf PP b Nehd SchileFadosr3FigNd 23
macro extremty (shown by a solid lTine in Fig. 3). _In this enbqadinent, the
focal length of Fglﬂe 7Wmillustrates the rear of the camera shown in
Fig. 4, wherein a back cover of the camera is in an open
position; _ ' _
Fig. 5B :discloses an LCD display panel that is used
20 with the camera of the preferred embodiment:; _
Fig. 5C illustrates the LCD display panel of Fig. 5B
displaying alternative photography information; '
Fig. 6 is a schematic perspective view of a lens
assembly used in the camera of Fig.2, | showing the
25 relationship- between a cam ring, code plate and a plurality
of brushes; - |
) Fig. 7 is an exploded view of the code plate shown on
the lens assembly in Fig.6; '
‘ Fig. 8 illustrates a control circuit of the camera
30 embodying the present invention; |
Figs. 9 and 10 illustrate the computer software
flowchart diagram for a MAIN program that is executed by a
CPU in the camera of Fig. 2; _ T e
'Fig 11 illustrates a software flowchart diagram for a
35 POSITION CODE INITIALIZATION subroutine which is called by

the MAIN program shown in Figs. 9 and 10;
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lens 11.is variable fromapproximately 38 nmto 60 mmin the*zoom range.

In addition, the canera of the present invention has a nmacro position and

a lgck position. 20 Asshovvnln FI% 3 in particular, the upper oo
er

portion of the canera contains al lé triangul arly shaped
operation butFéd-alRayllgskxaties s aﬁ%ﬂ“’l@é@i Lovehaybofipgrash for Ront

part t288cz.@(fmt @D@%:@W@%ﬁb&b&?iﬁ@ %ha@diﬁgﬁ{dtlii%‘a euiq? gh&geﬁigc\% t hatCh |
oper at es_as C er release swtc e
rear but?ﬁ%’zﬁizxgﬁgaﬁﬁggaﬁpbﬁoﬂ §n © %:@F'Zé‘ldn the rear side conprises

g tele swi tchF:Eg‘\Z' for iamugtn{)dtm ahsotambez el ckichant | @iageemowE rear %
utto perat i.an. but Lon, ars ay c a t r
contr W gg:& FAREqUSANG |t aiI-'h ?ﬂf%%arsr%yt gﬁ% %gﬁz_éﬁd 6{%}9%0 are

i nt er r el ENERIALIZATTION sabt!ontineaot‘vxﬁég.on&.svm tch: is oper ated, - the other

two sw tches Noy 4b p alfway
activates thefﬁﬂot%rre?‘r @%@@aﬁ% % E&EEPQQFUH‘#}% epreSS| n tﬁlg s%at%] i
button ZSH%(RE%\R%% Rﬂ&?&?&agwgﬂpﬁénesma%ylﬁjéfﬁb&d nBYt ﬁbepéﬂtmbn of
t he ope@tdggrg,b@ﬁ&shaiﬁayj_g@ 9 aﬁavgo;he tele switch SWr-and, -

- consequently,_ tilt]pg jeral ly t d i
The: 38om ot Figty 157 2 ipastater" 3 sokETRRS, MieveRoeE, TSR PR 11 (o
extend fZOOM nqmmmwmnmubmaymeprtm dg tda—i]&@)dpw theoMAINe -

oper at i f-JeHaln? BHEWRYi i 0PVSs | e y\ﬁ&ielgy\n tch SWN ‘the zoom mptor 10.is

T ot at ed |nthe, opposi fe. di-rectian, t hat s 11 is retracted
hto the caldm iyl Slustrated, &, PECHRLENFLINSTARE STLA9FHR 28R For i o
by the zeoN GPLDEwWsudredcing ethatseimewad leid | byt rthve i mmapedgramupon /

whi ch (Xedo pressed. As shown in Figs. 4 and 5A in !
partlcu\#h S’V\Fg s'portalﬂoﬁfn o‘?iet he canera body_.25 conprises a back cover\"'/-'

29 (film com?dﬂ -nehl  iddnstratesphn safitvare 3 Lloychaye siaprem1forn LcD
panel 32poMa tRKE GuHRoUHIaY ci:nae |:B§/el&:a3.Q,e<ﬂ b?d the MAIN program

shown in Figs. 9 and’ 16. _
Fig. 18 1llustrates a software flowchart diagram for a

20 BACKUP routine that diverges from the MAIN program shown in

Figs. 9 and 10; : _

‘Fig. 19 illustrates a software flowchart diagram for a
BAD CHECK CODE LOOP routine that diverges from the CODE
CHECK subroutine of Fig. 13 and the BACKUP routine of Fig.

25 18;

Fig. 20 illust'rates a software flowoha'rt diagrain for a

RESET routine that is initiated upon initial power-up and U

also diverges from the BACKUP routine shown in F1g. ‘187 -
Fig. 21 1llustrates a software flowchart diagram for a

30 FILM INDICATION subroutine that is called by the 'MAIN

program of Figs. 9 and 10;
Fig. 22 illustrates a flowchart for a series of

instructions to perform 'a LOAD operation, this operation

diverging from the MAIN program;
35 Fig. 23 illustrates the instructions for a WIND "PULSE

CHANGE subroutine which is called by the LOAD operation,

|
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15 Iarrp I ndi cator* (LED) Rd, and a green Iarrp I ndi cator (LED) Gd A f|Im
presence detector switch 33 |___s operable to detect the presence of film
whid e a wind pul se switch 34%i-s operable to generate.,a wind pulse in
respomse to the advancing of the film "The filmpresence detector switch 33
is sunk into wall 20 .33a inside the canena when the filmecartridge

(patron) is pl aCPﬂg' n2f4| |ﬂ1‘1‘i§6ﬁd‘l‘.‘w &%@Pﬁr&@ét fl@v”_iéha&"&e dikaftdil £o¢ af

71 e RS

the filmigs_put on spqol W t erforat ontact wth the |Im.-
advance det%%ﬁw sﬁﬂ‘ I’r“?ﬁ"iéﬁd ”&é)% e, § |@Eﬁo?§d’grﬂ’ﬂs Fhoyn

presence dei‘:bgéorgsanacmwandsther Led Oopetatiom sHowrs fnlFPigsuad; i nto the

the 111m s readfido B8 AdInvEeates & &lriing rioubiake H13dran I o
t he phot &hdi@¢K rwutineSihat ddvprgescdfroml theolMAldhi prognans shesuedibut

is 30 not ﬁﬁ#y V%ﬁ@ ¢ shutter release button SWRis pressed and the
strobe 22 emTs I e red, lanp indicator Rd' is continyously

i |luninated (t ha‘f 93 Zﬁhgwjr Y ndidystrakesnddie, zoom Bﬁcé?ﬁemtm?y
cycle). Thes grmnléﬁgpsysdemaus@d%jlﬁh e i daméwea subj ect is too close

when the p essed and it is fully illuminated
(as descri Eﬁ%%’ég,é for tséxhégé}&évgﬂpg{'gglgéétor Rd) when the -~ 23 subject
i's withik® the prihey 2MAthhtustuatesecat MATHy Rfogram i einod 8gmastmmpzy

back cover o49 fige OEQB%@hm-tS'did't‘HetHQIha%% SREPhChAsrigyer 93Gdd
the direction of arrow A The main 5 switch 30 conpri-ses a three position

slidabl e s#®%ch, havi ng a lock position SW, a zoom position SW and a
macro position $dd. 2aehllustpatassai solftddries fiovathart t ferdar stem'i@ls of

ar how RN A0S £6ENa SUAThO 17/8° ARGBNVH iide WTvephel’ ¢

Iozgt/posmlon g{%} t0 the rra%:érng S%Tk I(o &%&3 power for © %e carrera S

corrponeﬁﬁst &Mlﬁ?&gﬁﬂ%mﬂ Blgg 2ZW/th as a motor drive circuit
Fig. 28 is a table that shows the relationship between

a distance-measuring step and a lens latch when the camera
of - _ S the preferred embodiment is in a
zoom mode and a macro mode; o
20 . Fig. 29 illustrates a flowchart for a MACRQ TELE SHIFT
subroutine that is called by the DATA I/e operation of Fig.
27B; .
.Fig. 30 illustrates a ' flowehart for a LENS LATCH
subroutine that is called by the DATA I/O _ope_,’ration' of Fig.
| 25 27B; | 3
o Fig. 31 illustrates a flowchart for a series of
instructions for a RELEASE LOCK PROCESSING operation. that
diverges from the DATA I/O operation shown in Fig. 27B;.
i - Fig. 32 illustrates a series of instructions for a
30 RELEASE SEQUENCE operation that diverges from the DATA 1/0
operation of Fig. 27B; _ . ,
Fig. 33 illustrates a series of instructions that form
a WIND operation which diverges from the RELEASE SEQUENCE
operation of Fig. 32; | _
35 Fig. 34 illustrates a summary of the instructions shown
in the MAIN program illustrated in Figs. 9 and 10 with
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500, - strobe circuit 600, etc., are turned ON by the application of

el ectrical power to a main CPU 100. The LCD panel 32 operates under the
control of the main 15 CPU and has the capability of displaying a free -
wi nd-up mark, which indicates the reque¢$ for a free filmfeed; a patron

][nalrk whaalaiﬁ%ﬁateslﬁgerhaﬁcmgsgtdet&f g ﬂh@ﬁﬁﬁaaepu?ﬁ&r s@c}#%

ilm an ue, i ndi,catin osi.ti.on o zooni | ens.
AnBaubeR A orbrohn FHALERGH: Pk Ieh FHE duistTohe bUilt

d| spl ayefines thee dagidragnel 32.  For i nstance, as shown in- Fig. 5B, the LCD

di spl ay panel 32 includes a film status indicat or area,32a for indicating”

filmrelated information ‘32r,- ‘a node indicator. area. 32b for :
i ndi ca®i ng tE&g25 %ﬁtoﬂd@ﬂ&ﬁmafkgmﬂheofsems:a@ ainstruckionsnothat node

32s and Gohétifh¥eS!id! 7 Cﬁﬁ@éEﬁiDﬁQUﬁ% Aﬁ@be&ﬁBC%%EQaEESnCﬁ\?nét' on of

canera bajtery 32t. Int e il lustration shown i n Fig st at us
i ndi cat d¥ '!ﬁlége%ef%'ﬁE thei MAEINPEQIEAM shoyn, im Fdg-s 347 fi1'm advance . -

request Ld 30r{ghi % i $12usriatdsi Cehe f idepied | ofastn&EPaEELOAEN LHAE

om0 b gL 3 “EniabH, Bt W T

5C i |1ugprogean tskkowDinafiy. 327 | nd| catl ng 35 alternative information.
Inthis illu élt [ o_p, th_pll]flé*._gh%@ u ﬂb%‘h .@r %132 hggﬁlleé—gl gpnged
e

to'indicate t 24.foca zoom ens,

i ndi cat drn%tFE‘&cf—Z{?‘}ﬁts f%n&h 5% |W€§§§I§%aﬁ9‘ﬁ’éa§§ﬁé‘hr Ghlafed node
The bat Td:‘ir\béﬁje?é UErioidi EREOISEROEE 3 AUTORNFOSURE /AUrdrarysli opeita¥idme
canera %ery tﬁ‘,the §£'Ot ographer. - - The canera battery 32t has two L
i ndi cat "Wien a fully charged battery is inserted into the

caned® the cmiqzsne w—eheiddmbr@aetaysezpmdemh@dmnhdlqﬁat the 32y
and 327 pgetddd YHvialetbn, #WShidle camera battery is

Fig. 38 111ustrates a plan view of a second embodiment '
of the camera of the present invention; '
Fig. 39 111ustrates a front view of the second
20 embodiment; ' _ : ”_ : _
Fig. 40 illustrates a rear view gf’ the second

embodiment; : _
Fig. 41 schematically illustrates the control cirecuitry
in a block dlagram, o a
25 . Fig. 42 graphically illustrates the  contact

conflguratlon of the zoom switch. - .
Fig. 43 is & hlock diagram of the zoom motor control U a
system; ' - o ' '

Fig. 44 is an’ e’x”ploded view of thé' code plate and a
.30 diagram showing the correspondence between the code plate
" " and the various codes;
Fig. 45 _lllustrates the var_ious mode set't_:i'ng'
indications; o | | ' | |
Fig. 46 1llustrates the LCD segment;
35 Figs. 47-56 and 58-61 illustrate flowcharts for the
operations of the power zoom unit of the Second
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10 partially discharged, the outline of the canera battery 32t and only one
i ndicator 32z are illum nated. Wen the canmera battery: voltage is below a
predeterm ned |evel (or is fiit:l.y di scharged), every .f.igure displayed in the
LCD panel blinks. This blinking feature ajgrts the photographer to replace
the 15 battery. The main_CPU cgntrol s a -neans f.or indicating a | oading
request for ?TP?#%@F%H ?ﬁdFB&tFBﬂen ofye WBEERENShot fi | m advance request
Ld on the I|qU|dFugysMﬂ 1iﬁu$tfﬁtesWEhBtREBETlprpceseingadetector switch

33 detects the ahg 4, BE0 éJ} ndrbé kﬁeﬁf@@r@he MAPR PRbReSBY¥nkuyr t her

contxols the |iqui crystal pane so as. to give display prlorltytothe
fr ame”nunber of Fﬁ§°fﬂ&ﬂﬂk%ﬁﬂ§¥4ﬁﬁﬁrﬁhﬁxﬂﬂiﬁlprqg¥¢ﬂfespect to indicating

the statug of theif.l msariqltd&zfam 2mtmmmmlpﬁacé§smﬁgt;he X

Thi o f1ror i cceFdPoapth BB Ao rarmarre LAY fbeR avedke T, T
is firs plece ry.

The indication oFlg.sééod.d.lmmam mmlpr@:@ﬁﬁmmt or mati on,

conprises -a se d e I eI h [ I

in a nmenory rreangga 'Fﬁje gg 3 s%f%f%’é‘?hge ec%ﬁd fﬁ&lf oﬁfonélteaeﬁg?é%ﬁg

panel 32 re@PﬁE@t‘ylPﬁé di splay of the first function in response to the

operati ofigof thepigl esgniihatstyhtas FOOMVFORNARY groddgiingpasuring switch

SW\&. The. main al sqQ IV the fil resence det écti ng
switch 33, the fF %3§9an§( g &&@c%@’ﬁéﬁ?ﬂmeﬁ | oadi ng
i nformation fronFige batﬁampswmateaceamm1WﬂDE9ﬂ%ocassﬁngﬂe i nformati on and

DX contact i nforfﬁél B1Mih§hsk %‘t Gat %@%&% \Q ty of the film Fi-g. 1C
schematically il fr % % ? various-itens o |nfornat|on can he
di ég:/ayed in a |Figtcl2i ﬁ&l @atﬁaé?i% which ipjuskyptesotheoiieint f@%ﬁ‘gips

enabt’es g5 fhétled PEES diBtahER-IGAsLY iRg-Steped and tHie flard Teteh ystap
anot her type ff |nfornat|on to be stored in a second nenory. The :

Fig. 63 is a flowchart which illustrates the AEAF

control: and : -
.~ Fig. 64 is a flowchart which' 111ustrates the lens

20 latch, LL, processing.

Fig. 1A schematically illustrates a position
detecting device accordihg to the present invention which is
described in further detail below. Included is a means 15

25 for outputting a zoom code; a code plate 13,that is provided -
- on the circumferential surface of a cam ring 12 to effect a
A change in the focal length of a zoom lens 11; a plurality of
brushes 14 that are mounted on the camera body in slidable
contact with the code plate 13 so as to generate a relative
30 zoom code based on the conductive condition of the brushes;
means 16 for detecting a position which converts the zoom
code to a position code corresponding to the focal length of
the zoom lens; means 17 for storing a pattern of changes of
the zoom code, the pattern of changes being associated with
35 the zooming operation; means 18 for detecting .
changes of the zoom code and determining whether the changes
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information in the first menory is given priority over that in the second
menory so that the information in the first 10 nenory is di'splayed in the
limjted indication area unless a switch that is responsive to the second -
type of information is operated. As, sh®h in Fig. 8, the notor drive

1, haeas e Sacopmatss e 1 et 510, e
not Qr rrve ,ClgygC cont o e e Bl N he nbde swi.tc )
31 oper aliol P Eh ey o Biehe BRI ReR SR ahanass ot

- : £ bHE 299 cpde
daytime asgmcdaiﬁfenenbgfarpm rt:gla*rmm:teer\eﬁ bhangeﬁe an&wiith Sheysare
sW t ched diG AdierfiOr Mo SO LN %ﬁaﬂ@gﬁe Gaydi rﬁ:o ZQnsyQiQE:gfical H‘J

phot ogr aphi ng. nmode’ i s selecte

swi t chdd Sepdratdamrf At %%#ﬁh:rén%hBFBQFaﬁﬁpngthﬁd§°dﬁhplﬁ6ﬁmli" o
phot ogran}mmﬂl nasge taeseésﬁ&sﬂsioih%setﬁst FooiP WCode @ép&a?%@flunctlon of

above, the main CPU controls:t

LCD panel
“advanci né"’tqﬁa Iﬂﬁqtbi'b’atifgedeterm ned nunber - of - bi ank-shot.s when-a new
roll of fil mass shewad inn Rifte caBprathen Zo0ap’ Yense oft leHdep i

t ol th ank-sh f ance
eaveot AMUSRLLER Conho! JEEDS i | oYl {0 Lohiosbehebia T cguarces
the op&r sﬂs@rtréicatlﬁer perated chogn ifust fantiies: wowpy ises WRANFHa 6’

oper at i ogopf ddiﬁxtfiﬂdn aﬁaaaﬁarm&oe:h%a&éss St OERE dzWBan ddirs PEsSRT ekei ned

nb f. bl h been taken,, 1'n.respo t-o the output -
ggt egl gﬁ SPa ? rﬁbo%‘D S‘&%ﬁ%édﬁe?ggt §F°§\?m"lﬂcﬁt3§‘p {ﬁ}ﬁillﬁ ) 0353% has a

spool axpssabdon wedd thatf |danresponﬂewotod the aﬁod:da]e ﬂ.lehmthd\mhctahef rom
one fra .a n ﬂli ) @n Ber f Janf gpmat i ofr
ﬁgg{,g Wé% d’rl veEi8 ]l%) ﬁ 6%“ %t? ma%t ealrral n CPU,

with a_su via - Intepreerr

sub ¥ CBFPGE |t@earﬁpslau%sv%hs°¢c%s%n ?'i‘i%onlﬂorbé{ e*aovhsal%ﬁegna. nv |

CPU usi nghe energization of the zoom motor 10 in accordance with an
input from operation sw1tches 17' and the’ position code stored

in the memory:; and means 19’ for correcting which controls

the motor drive means 187 to rotate the cam - ring 12 to a
20 position in which the zoom code becomes an - absolute code~
when the position of the count memory means 16' 1s erased. .

- In addition, as will be discussed below, the canera.

includes means for indicating the focal length of the lens

so that an operator of the camera knows the setting of the

25 zoom. lens. o _
For 1nstance, assume the frame number of the film in

the camera is given priority for indication purposes on the
display as the first piece of updatable information which is
stored in the first memory, as shown in Fig._ 1c. Th_e
30 indication sw1tch1ng means operates to selectively sw1tch
‘the indication on the display to show another piece of
updatable 1nformation, such as the focal length of the zoom

O

lens. _ _ o
With reference to' Figs. 2-53, ~ in the preferred '

35 embodiment of the 1nvention, the camera comprises a compact_
type lens shutter camera in which the zoom 1ens 11 and a finder '

|
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systemintegrated’very large scale integrated circuitry (VLSIC) to create a
custom I C. The sub CPU functions to transfer photonetry information from
t he: photonetric el enent 23 arfd ‘di stance neasurenent. device 24 to the main
CPU 100. 10 In addition, .the sub CPU al so controls the transfer of

i nformation with an aut of ocus 1C. The aut otbcus 1C controls the emission
fromthe i nfswateuh I2.‘gharerrinﬂ|epgnd|ente @ ¢adlEDpthen. t r Shef fxordut pft the

informationgd é Nrowoss { LB 22 3@3  sUhb6P PaCeEyL Wghaeoheiw ed

l'i ght reflecte om a subj ect 15 to pfow di st ange neasure

i nf of mat i onSepsing Apa cpUdistancaymessyrenent dgvice gy c%ﬂ"b?’f-'%’é%n‘a a
ph?t tt(rj I g égit%nsléan%{oﬁ IPSDyt BOr ghtai aASEnsyaiel &w&tbﬂghdﬂéguh(mmye
activate epres e.s utton 0 ource a
strobe ci Fc%ﬁt '866 ﬁd:ﬂ"gh s’gﬁ‘f‘\‘é‘%t‘?%t% sé'g’aj}?ftt 6:%f ggs'ﬁﬁog?ﬂ’éaggng Efle
circuit i nctddephotoamn @3 (Msurémsthettbdigh\hnesm ef chhegsubiieck,

vol tage boo t or
'S sent to. BfiobieInekeFRl Uiivesild & ‘*%ef@fﬁ 5@*‘%‘&@%%%%% 3
is install edntpoahe gsbdlﬁ@tz@@nﬁlkﬂts t!LB ansition rﬁ@éﬁ‘?’b ?nﬁ‘b?P

oom Peng. BE1888h, MRy e e ey e 3%%%%&?“‘“*‘“‘“%‘;?5“
mechani sk R¥i &gSedV, stmﬁvn hfrage dllg'\%‘% that  ie E&@theém nf§Pehe
present 30 sﬂhgébton Thien zoom lens Adnds resEpaeiatddingitth na thevdlotel lémagt h
O 1 eNSndieed GHANGEIER WiGe PEIAREILUS o TIORY 2 8RECHAGL 196

the focal chan eérmnation as to whether t ens
at,the w deC@mH!éﬁPﬂytOt I‘P@Wée hody 25+t y, Tbﬁemﬁﬁépéepﬁ@ﬁ’&grbaﬂﬁ% 2% is
100%“\),I on, oaisPeabeakpeeweehod sto iQﬁ!drV @&Hm esks f@ronsedmr ring

various pperat[ons cord to the tect 27 i nfornati obf ai n

t he requ} ebnlhfgrnét % BHES, pﬁi‘té: Fﬁys @W%}Yo tﬁg(i & clufﬂ er%’gce

of camringFi¢, 3). In this embodiment, the focal length of the zoom
lens 11 is variable from 'approximately 38 mm to 60 mm in the

zoom range. In addition, the camera of the present
invention has a macre position ahd a lock position. .
20 As shown in Fig. 3 in particular, the upper portion ‘of

the camera contains a generally triangularly shaped
_operation butten array 28 which is also used as the zoom
" button. Front part 28a of the operation button array 28
'comprises a 2-stage switch that operates as a photometry
25 switch SWS and shutter release switch SWR. One rear button
28b of the operation button array 28 on the rear side
comprises a tele switch SWT for controllinq the zoom lens
11, while a second rear button 28c of the operation button
array 28 comprises a ‘wide switch SWW for controlling the |
30 zoom lens 11. These three switches 28a, 28b and 28c are"
interrelated in such a fashion that when one switch is
operated, the other two switches 'cannot be oper'ate'd'.
.Depressing the shutter button 28a halfway activates "the -s-
photometry switch SWS, while fully depressing the shutter
3E button 28a activates the release SWltCh SWR.

By depressing the portion of the operation button array 28

G N
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while four brush ternminals 14 (zZCO. ZCl, ZzC2, and GAD) contact the code
plate 13. One brush operates as a ground 5 termnal (G\D),- while the

remaining three brushes (ZCO ZCl and ZC2) are used for code detection. P
"Fig. 7 is an exploded "flattened" view of,the code plate 13.. Wen :

term nal s and .ZC2 ¢ a V\nthaco_-.';ctl nd of _the -
code pl atﬁg"gﬁoéﬁ‘ tﬁ'dﬁ:h%@'?g%h %@ﬁ Bﬁi GRPSeAISY Y . 5"%]11:3 snERSt ed,
whi I e whegeneballjy dbetangulanntmbwcdm,andﬂ; I and,. a 'si gthle "iooms -
generate t i sionforsxal i on - e8, 0L e y the -
COﬂdUCtI\C:rgOtI’:é-? Po%gh?%’%g t-."-'gi fraugﬁ?s?ﬂ %téﬁ%eah%%ugng gﬂg '
correspontitt &oa e&%&ndo&é‘% the ' camegigobod¥| dw th@modeppaasdngs the FM '
Dol o B PELLION BRIEHECRdiil (Al AN ity “‘S’aé‘c’?ng?%sg“‘??f‘?%%f 3.
In the oaﬁ@?’atﬂg‘hgf’?"hf‘}?% cfasei(ﬁ ﬁ%"e‘% f’f h":‘;“—zﬁp%ﬁ tepgiyectioms focal

| engéI h ﬁfsﬁds:ﬁ tkas. théepeom tbasciar dslrepgaictioan mﬂﬁ:ea:rm&ameﬁa oy g be
noted t t a 1 s ond to.
e Sost i o EaboEBisdeli (bt 1€h87kE0R bBSRE! e Bo SLERErHIbal Y SARS"Y

i s 25 negesimr §PUp othimle exeecntesya cseguenceh afol iallsSt:mctéenscdmsedw -
conmoig Qip &ifﬁﬁiﬁﬂtsﬁiﬁéhpoéwi‘leﬁssww |ﬂst &8 gahadgrent, the absolute code

- is set by provjding a on Q..0ne correspond en,ce bet ween .t he- part where the
posi 11 on codeﬁaogﬁeaaa|§n B195%, 78" el Bhndn cPRECIRT L SORR RERF 7C 30
equal s " @oxtidn oOF' thel c&hermmodyhesr etahprésesda | baecht da:yverO\mgdl ng a

b The SHESIRERTE Wl SO U, o M iy €
lens 113ils @MakfR: rﬂéwels e aumcl%%%aweweboaﬁdlﬁnerf P&nt 2ofsthe .
| ens i% uam@OVﬂﬁcﬂcbuoﬁ lwsmerndpoanah@vrarééhsebmbheiﬁcioawra(tugol; ~
Gd. A film presence detector switch 33 is operable to detect-'
_ the presence of film, while a wind pulse sw1tch 34 is operable :
to generate .a wind pulse in response . to the advancing of the
film. The film presence detector sw:.tch 33 is sunk into wall _
20 33a inside the camera when the £film cartridge (patron) is..
.placed in £ilm cartridge compartment 35a, the leading end of'
__the £ilm is put on spool 35 with its perforation in contact
with the film. advance detector sw1tch 34, and the back cover
3 is closed. The- film presence detector sw1tch 33 is turned OFF
25 when it is fully sunk into the wall 33a. When the film presence
detector switch 33 is in the OFF. state, the f11m is ready to

be advanced. _ _
The red lamp. indicator Rd blinks when the photometric

switch SWs is depressed and strobe emission 1s needed but is

30 not ready. When the shutter release button SWR is pressed _
and the strobe 22 emits light, the red lamp indicator R4 is
continuously 111um1nated (that is, the red lamp 1ndicator Ra
has a 100 percent ON duty cycle). T._he___gre_e_n lamp ._indicat.o_r -
6d blinks if the subject is too close when the _ph'otometric

35 switch SWS is depressed and it is fully illuminated (as
described above for the red lamp ind:ic_at_or-__ _Rd) when the

M|
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node. A position code’ of [err] to [err] denotes a zoom capabl e range
while a position code POS of  [err] indicates a macro position that is
used for close-up photography:x The boundary sectign.between the |ock

position and the zoom5 range, as well as the zoomrange and the nmacro

position denotes a stop prohibiting range. 23 pos @ 0 1 2 34 5

7 8 9 Asub:BectCis within DtHE2 propet . dﬂstande for thel_ takingl ofla 1 _

1 : ZCl--_- 1. o0 O .0O0. 1 1.0 "0 1
flash photggrapﬁ 0 7CO 1 1 1 00 1 0

1 0 0 1 :
= 1 1 0 The back p@ver 29 isjopengd by slidingsthesbgck; gpver g

0 ; .
2 U nd'qlpeﬁﬁclége 1§§er 3% in thé%irectign o';’.5an§ﬂv A. 60The69na>ﬁi' on
(m) LOCK S Cf‘ Zoonming area  STOP ?i

witch 30 comprises a three positionhgg, dPPé'& switeh, hav:mg

pro- hib3 8
i ted Absol l&elack posliﬂii?émvsm,dea zoom positiéhsod;wze dwde a macro

oresont | BSRYGHOR SFc” 1 YA, Elep ma e dSyRERR, o, AR npleR A5 ther o

oper at i on cFinentimof a\rrd:wbs. efpomi tibe kock peséténnesmn &opltivealZaom of
fl onchart s 53y Nsht S 010 fPom tha 116k O %‘Mt'l% e8| Rid Phe! Racro

‘details foPthe ioomre at ed processing concer.ning I S |nvent|0ﬂ 1-S 30 )

expl ai nd€ BRFIELBR0cEWing RPIURFng Q%rt hé‘%ut?éf“%t? ol GAmRpeRents,
advancerrentscrmﬁnatﬁia:afllynshd»wn fnl pidge 8preseéhyadeacmobed. dFiveneircGR 100

has f I I sh '
hut ter - oPaGy HaWRe; (FfeatysTehbT. Eqtr, prdr SRR PO by, fhe

li nes. BéPPéﬂFa:?G@IBLﬂﬁ)I@e%le tpover teia wein 16BUVLA80a regul at or
310%_The The LED panel 32 operates under the control of the main

15 CPU and has the capability of displaying a free w1nd-up'
mark, which indicates the request for a free film feed;’
patron mark, which indicates the loading of .the film; the
frame number of the film; and a fbdcal length value

_ indicating the position of the zoom lens. ' '

20 A sw1tch1ng operation functions to switch the data that -
is displayed on the LCP panel 32. For instarce, as shown in
_Fig. 5B, the LcD display panel 32 includes a £ilm status
indicator area 32a for indicating film-related information
32r, & mode ‘indicator area 32b for indicating the

25 photographing mode of the camera, such as a normal mode 32s
and a battery status indicator area 32c for indicating the
condition of camera battery 32t. In the illustration shown
in Fig. 5B, the film status indicator 32a serves to
initially indicate a blank-shot film advance request Ly

30 (wvhich is a cylindrical £film roll case repfeseﬁting the -
1oading of film) when a film 1s first loaded into the
camera, the film frame number, or alternatively, the focal
length of the zoom lens 11.

- Fig. 5¢C illustrates the LCD panel 32 indicating

35 alternative 1nformation. In this illustration, the film
status indicator area 32a has been changed to indicate the

SR R L AT {128
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30 LCD panel 32, zoom notor 10 and ot her conponents of fhe ** camera are

“control |l ed according to the inputs fromthe above-nentioned sw tches. A
backup capacitor 320 supplies current to the main CPU 100 when the battery
300 is renpved 5 fromthe canera. A notor operation circuit 400 conprises

a plurality of PNP.transistors 401-404, &BN transistors 405 and 406 and

mul ti pl e BPSatnJenaths af Theyraam (keng. othite dhe mede hindigaber area

rever se r82bt has Bleerhechared ab Mridcatse D aihftind WMAOhites £688
&Ofdl ng to four-bit signals FONN, ‘REV' P, '/REV Nand FONP

not or 3?
out putted rom the main. CPU 100, as: shown i'n Tables 2.and 3. The zoom nqt or

10 rotates in- '&‘hﬁorW@Wrmm témd&qetorh@E@mﬂamdndicotestelrldeo
of the sadaﬁaibién ox 1§hesﬁaﬁ§rho - ¢ {86 0! ph &8 %pﬁ ekhe s thteo |

the tele ran n the Crotates in a reverss direction,

zoom | ens® T_'Lgi:g BP&%ﬁ‘an’& %a ?aiﬂﬁg?a§8r§s3tzt¥ Ahg323¢ heWhegc A
| engt h of fakdyl exfsargedt daaneewdeaexlnsemeea Tehte Xner camdPapt ithie FOVN -
FOW P cd @iﬁe of tﬁgvcgingggnb;tteryqzt d, th!\l_two 1ndicaa5:8:rs L?Zy ON

Nor mal - _
ON Bram@ B2z are illuminated. ~ When €& canera de:rteryTellde 3

Reversg; %&ﬁéiﬂ‘lf%%harggm Ehe ou@ﬂn@ of-: ﬂ@/ &@f& battery 32t
: and only one indicator 32z are_ illuminated. : When the camera
I"'battery voltage is beiow a predetermined level (or is fully
_ discharged) . every figure displayed in- the ECD. Ppanel blinks. -~
- _This hlinking feature alerts the photographer to replace the o’
I-S_battery.- AR : : : V
_' - The main CPU controls a means for indicating a loading
- _request for. forcinq an indication of the blank—shot film
advance request Ly on the liquid crystal panel 32, when the
film presence detector switch 33 detects the. absence of a
20 £film in the camera. - The main CPU . further controls’ the .
liquid crystal panel 32 so as to g:l.ve display priority to the _'f -
frame number of the: film loaded in the camera. With respect
to indicating the status of the film and the focal length of
_ ‘the zoom lens 11 on the display panel 32, the main CPU gives
25 priority to the film frame number. - This first piece of
updatable 1nformation is 'stored in a first memory. . The
indication of a second function, suc_h as foca_l length
information, comprises "a second 'piet':e of updatable.
information that is also stored in a memory means._ The
30-"disp1ay of the second function on the display panel 32
'replaces the display of the first function in response to
the operation of the tele switch SWT, wide switch SWW . or
light measuring switch SWS. The main CPU -also. receives -
inputs from the film presence detecting switch 33, the film '
'35 advance detector switch 34, battery loading information from -
the battery presence switch SWB, zoonm code information and

(@
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: ON ON Normal rotation 3

Open4 ON ON Brake 5
Qpen The followi ng swtches prow de information tothe main CPU -100: (1)
Lock switch SW., which is set to ON when ths nmain switch 30 is set to the

| ock positi (PP YRy S [ et %P

mai n sSw tchq%% égngag[:tt nﬁ?e mcﬁéggig???o\rﬂ?%%‘g% méhgwsté'%% enent
33 in Fig. f#d%h is depressed by the film.oaded into the camera, and
is set tO O:F WhQ*ld ha dagdhameicabfly Sirlesefatd® how thé4irarBahbe&ltems

SwWi tich whi, c set b hani,ca de ct| nce
of a\tfat terPE ( g?QBFH?ﬁé?nZ(%an Zg} ﬁtij Egﬁ *:ﬂy mtﬁ ﬂ{'ﬂ@
with the som:epl .at ean3 ind idateat ao:rmtm:bdmeaﬁﬁ eftakdsss bauﬁwmriarpmt of

technically i3 }gﬁeﬁoﬁo Ve obdg) (R0 cldnFyiar HeRlky Chy | fnblfier

circui t, d as convenl ence t onet ry
swi t ch sv\s tWecrpﬂ sméormatmbyc:dm estonedt A8 & gFecengt memegy. of ThRe

operation bihtt%&mﬁrt&%‘h 3% %@nﬁiﬁéﬁpmeﬁéry is qf %)en RSy SovdE e
which is get .to ON depressin %‘ é %t SIM Ba of th\eﬁ}{eﬁl g
but t on 330y, the, ‘B%dt Remor¥p & h*15%5et
to ON byodmpmes-yl i@ Eaplaydd mﬁsuxeflihéteqledadﬁ.catliom @rex ruyless and

S con obe) PSRN SR ot ' eng okl 0 oot stin,

fol l owi ng féscopensted.executing stored prograns:
As shown in Fig. 8, the motor drive circuit 500

%, ~ controls the zoom motor 10 and a film winding motor 510.
~ s The motor drive circuit 500 is controlled by the main CPU .
~ 100. The mode switch 31 operates to switch between a

‘normal photographing mode and a day'tiine_ . synchro
photographing mode. When the mode switch 31 is
switched to the normal photographing 'modé_, the daytime
20 synchro photographing mode is selected. When the mode
switch 31 is switched to the daytime synchro
photographing mode, the normal photographing mode is
selected. The selected mode is displayed on the_ Lecb panel
32. _ : . - . '
25 As noted ébc;ve,_ the main CPU controls the function of -
. 'adﬁancing the film for a predetermined number of blank-shots
(% ‘when a new roll of film is placed in the camera in
accordance with the loading request indication control
means, with which the blank-shot film advances are executed
30 l:;y operating a film advance motor 510 in dependence upon the .
‘operation of the main switch 30 and the release switch SWR.
The operation of the film advance motor 510 is stopped: when
the predetermined number of blank-shot frames have _-bee_n
taken, in response to the output. detection of the film
35 advance detector switch 34. N : .
Winding spool 35 has a spool axis about whlch the film
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(1) Zoom control based on the conductive condition of 10 brushes; (2)'
Control the zoom notor 10 according to inputs fromthe switches and the
zoom code; (3) Hold and store in menory changes in the zoom code as the .

- position code by counting the changes fromthe 15 absolute code section;

" det erm ne

'(4) Hol d the attern of chandes of .cod& @4 nformation associated with the
zoomi ng dpbrequRsh; (S et cgf B Adeances ( feon oene cEaamaniocanpthershet her

~or not the chzmw KEANCTHES 100 [péiEorns  tha tranisTegesof 20nformatibh It
bt Char}ggV\}}IE‘at Qﬁbz%m %%ea] %ﬁy G,entIrI r&{g %Oﬁé’%’%g@t 'Féeasgﬁgﬁgsbr ushi

ther the change is 0 a separ. U
fromthe code plate and, if thdéhehamaini CPiye slmaﬂPHJshdsmer di¢ oand

hi bigt
Bet oot Sy RBIERAE Y (*%‘P%oﬁi@% :2RGbEAEaLas°1RES! thil e 6 chodll 20
"~ turned tSystemi ﬁn@mgnam cWemxye mcmlﬁcéﬁsm%@opétr@wbﬂeYMen
the marmryn‘gqt copt bpdats gr 3&?&0%&5 Pr Ogﬁéms%% CPU el PEQIram. -

flowchart I S |IIustrated rogramspecifies the.

basi ¢ op&ran%ﬁ%fplv%omah’évainfcmgsgpat EX O Jg}ear%hogem%aigusﬂsmenﬁes

g{e execngeda]crﬂi tﬁsiga%f@ r@@één@@bﬁana][?wsﬁéuxtw 85 thet haiACFwnOY.am
eps 0 i.s-.a_s owchar Logr.am

O oot afBy dadLf1eR) o ufe "B EHY 'aiHE Moinedor®’ £bd” ErpfePpen S

necessar yn€er EEFFSF‘W hthyam ‘W*@f ocug) dCat irbﬁ a%@f egyst K€ coptrals diheas

been sunsmisaéeni ﬁr&henaeSinMaQEdFu.ﬁghi:Oemi‘t'ltariwairdaé IS iREE)- Ay Shown

cor t oopceis PRERRE hkp It dmibie fodl £t N BB RopiEat r 51! @&%qat they
(referr echichi werhd vesatingsingradid bitght a:teflected from a subject
15 to prov1de distance measurement information to the sub CPU.
As shown in Fig. 8, the camera comprises a photometric
"sw1tch SWS and a shutter release switeh SWR " (both of .which
" are actlvated by depressing the shutter hutton 28a)y, a. power
' source 300, and a strobe circuit 600 wluch causes the strobe
20 22 to flash. The strobe ciroult includes a capacitor (not--
111ustrated) which is charged by a. voltage booster eircuit
‘and boost circuit._ Current oharging this capacitor is sent
to strobe 22 so that it flashes. - : _ o
' Referring to Fig. 6, cam ring 12 is instal’led around
25 the zoom '1ens' 11 and is linke‘d to zoom ‘motor 10 throug'h'
sector gear 1l2a and pinion 10a, which advances and withdraws
the zoom lens 11 according to the rotation of the zoom motor
10 by a cam mechanism, whioh is not shown in ‘the drawing.
_ In the camera embodying the present
30 invention, info_rmation concerning a ch_ange ~in t_he_' focal
length of the lens 11, a change in the open-aperture ‘F-
number according to the focal '1éﬁg£n change ‘and’ a
determination as to whether the lens is at the wide
extremity,” the tele ‘extremity, the maero - photographing
35 position, or the lock position, is automatica_lly detected' '
' for performing varidus operations according to the detected

O
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ihstruction nunmber) %, the status of each switch is inputted to the main
CPU 100, which stores the detected settings in a nenory so as to provide a
series of initial switch vallues. 10 A position flag-[err] is examned to
~déternine if the flag has been set to 1. 27he posi tion. fI g indigateg.the
reliabili ty;Q % E:Ji]n% QLI Oﬁacggeaihf HHe féggj‘_redlsgﬁp.,_ , %ﬂ'bcesm ng

advances to~s It the. fl S $Hle FeONb£ ring 12
| NI TI AL ZATpaaﬂte( A 1sNSgedHs ut-' ne% ﬁcuﬂfBP@h 0995 '

execut ed_ at é
will be desggijhed bgh@wbrﬂ'dsle R@mﬁabilbﬂdut KA€Oks. '4‘%'\/\»@ ¢ hENel af’. Ve

code is used for th e d h  aperaites @S of ground
corpgnent . spoptact. it qhqg ﬁ% . 330 %é@rﬁbﬁ P

Fon. In st the f
swi tches gr geiriimaled GND)e zmilﬂ)r%he rﬁélﬁggﬁog ?‘?ﬁq} é) (lﬂgsf act
det ect any dyna c {die cuidd iqeradtide. swi tches by corrparl ng the
re- read se?%l’gngg% %r?%tghe ata st . S atviRy y codiet ch
SVB i s exam ned Fdadet@r dishedPf ‘?’fpolr%éi"s‘tt 'ﬁ%)éneﬁl tklggwgvm tbch |s g Let o
OFF, t hat |?, 1a¢2 1. t hehéAt terninalsem®tad, 2@k 0vRdsEkg SRRMCER F ?ep 6
Q.

to diverge BACKUP series ng Qgﬁd t 1aeede$krovheobyjehotch!!ﬁe
caner a enbo&!}tﬂi‘gqm'@ ‘é‘é%h‘fe g%e!ri\tlon ps t?\epdata S hﬂet é}gnary
for a Cebealj_lﬁ PEné odrafwirigye af ﬂm%tfgry %%Ogegelr%véd

30 battery ep a%gt % Rhitaer kY aaaaecaﬁvehamgy ﬁianqls '% 5&1
en

in the capa t he hacku d@@bti ®. signal
capaci tor S%necht@dat i OFBUPeq® rti'fﬁf‘ %@?mﬂ’fg\/\%g cg#:u u?THZt: bfrg-

pr ohi bi ted enﬂyascea %yawmomm cre./laa ernship at
i nstructiong. 3 Bhddi9 dNe @@ﬁ?é@ponaetbl aszogme9°ﬁ§ £&-1 oad

the fil AGFBW&%"&‘ f’ﬁ”}efn?f f b t fiiom
tcr}S Ue [)nmsnt whershdwrs helipvgrfd?g s‘l’;%ﬁpg:’cﬁlor?\n ﬂ%l Kb“gg%!é' ng% i%gacgbtb%:li&%he

filml oadi n% (?ae %n{ﬁg dppgreeponds todherzponngode &
e

[err] are uTable i ese a% ORgI atlo&gdgr (i,oger{.gf,gggehasstaéphé&éde@ﬁmal

value from "OH" to "EH".

- In the camera, there are 15 detection steps that
20 correspond to the focal length of the lens. Hence, there
It should be noted that .the
hat correspond to

are 15 position codes POS.
focal 1ength 1nd1cation is set to 6 steps t
the pos1tion code POS.

To detect the 15 pos1tions using three brushes, it is
ode which holds the zoom

to create a relative ¢
25 necessary e the

: code in common for different step positions. |
\ | emhodiment, the absolute code is set by providing a one to
~ ‘ one correspondence between the part where the position code
v, "1ig", "Dy" and "Eyx" and the 2zoom code 2C

POS equals "o
7 2" and w3n  ywhile the relative code is set_

30..equals lloll "1" |
by providing a repeated correspondence between the position

code equalling "24" to “Cy" and the zoom code ZC equalling

ll4|l to ll7|l .

| When POS equals "OH the zoom lens 11 is drawn into
35l.the fixed lens barrel 26 and the front of the lens 11 is |

covered by a barrier (not shown) to set the lens to a lock
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5 the BACKUP instructions (Fig.- 18), step 309 of a series of- instructions =
to performa RESET operation (Fig. 20), steps 350 and 352 of a series of
instructions to performa LOAD operation (Fig. 22). and steps 398, 400
and- 401 of a series of instructions perform a LOCK oper ation (Fig.

25), as 10 madel askiposheidh! Noed P ?ﬁ l,it has n det erm ned that

ésne‘e' :
whet her ¢ hecsPrbPe Einga Chntte 7' g@@éﬁdm mmmﬁ e ari,&;*@";.;m‘“ed

fromthe fiRaereapeajtibagthat! fid heseqOpgit i ab sl Llerent from at
i the fil mf?andéirblggss VWQ EDpéﬁi@' —

was esti rrat}fg{m@éh* I ; "

32, whi I% is tf e%gzgne%nagemﬁ? md'sh%st]-m eﬁos‘itﬁenprmdome zoom o

i ndi cati &n a('We?rreI §s éﬁlﬂerashetﬂe)czboni efah@eohr{dmhér?rl?c rd " IC@%’-I on)

i s mai ntai deshotes ke 5’%% (&ssing cont i nues TS 2 éB“lS

Thus, in step 7, it is etermn ?'he | oading end flag [err] is set

to 1. This flag is initially set to O, rreanl ng that the fi'lml oading has

- not yet taken place. If this flag is set to 0, -a deternination of -whet her
‘the 25 loading request flag FLDRQ is set to 1 is made in step 8. [efr] is

|n|t|aIIy set to 0. Wien it is determined that- both flags ‘are negative

(i.e., set to 0), the filmswitch SW is checked-in step 9. Wen the end

of the filmis pul l'ed out so that it is pl aced eon 30 the wi.nding. spool 35
and the back cover 29 is-closed, filmswtch SWF: j's set to.OFF and the

|l oadi ng request flag [err] is set in step 10 so that the filmloading.

operation is ready to be perforrred When this flag is set and the. program

| oops back to 35 this.step again, the test perforned. in step 8 is oy

positive. When the filmloading is corrplete t he deci sion of step 7 is .

positive. Therefore, the same test i's made in step 11. as was perforrred I NG/

step 9. Thefl|mSWItChSV\FIS set to ON CL

@

e TR R R T
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after the flags or [err] have been set when the back cover 29 S opened
or the filmhas been rewound. . In the 5 fornmer case, flags [err] and
FLDEND are cleared (steps 12 and 13) and then the fil.mstatus is indicated
on the LCD panel 32 (step 14). The fi: | ndi cation is shown with -
priority given to.the focal .Iength |nd1 cation, except when the LCD panel is
tenporari.l itched to display anciaRde % _ndi uat_ion-ln step 15, a test
is made t BGSermnellflt P 120 m&qtﬂetef'a;g ' 0 B '
this flagfis set to f,-th ;ist-at__s or the mack 0 :
SWItCh,JS —a tTQpPS—= : etF
changed si} rﬂ:@zthel rog etOi g Wag QI lie ian r.’len‘orly;.-'-g
processi ng ‘di verges fo a JOAD -per itl in ($teq |
changes, [TIe VAN pfogran progeedp .t qﬂ
x&mghrgot_
qck |

the Tock $4%%h swifs Pudge® 300 b}

3. ck sw

when the ¢ als pfacedfin aljs onf- uge

t he posit %E;code FJES [ exa?nreé g ﬁeﬁe ?n'regi

that is, phether thejlensjhas leen noyed tol

20). If t125 ens isjjlready gnjth fg_o_k.,p §'rt:i?r
t

switch thit was obtal ned ffrom gt epf

"\'IJ

step 21 apd the L _ - cafl edt I

posi tion, J-a-ZM REV g st ap 2P) i

rotation prndis z ' ) the 30 80

body into {he.lock ) .| ock spitch |

f ol owi ngf Gperati on ) : : 'rst, ip step

macresswift clmBWM i s fexani fed. f1f the]macro pwitch

35 requifred to set Jthe | ¢ i P posi ti pn neg

phot ogr aghy, an_exan ) made of, L he lpoleon code
LOCK Zooming a o

Absolute .Relative code . E.Absol_uté
Code : - | Code

The cirecuit configurati'o'n- used with the camera embodying
25 the present invention will be further explained with reference
v to Fig. 8. <The operation of the camera will be explained
with reference to a plurality of flowcharts, shown in Figs.
9-23. In the following deseription, the details for the -
zoom-related processing econcerning this invention is
30 explained, while processing relati‘ng to the shutter control
. or the advancement of the film will only be briefly
described. .
- The main CPU 100 has four serial signal lines. A shutter
AF unit, which performs shutter-related processing, is
35 connected to the four serial signal 1lines. Battery 300
" supplies power to the main CPU 100 via a regulator 310. The
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PCS (step 24) 'to determine if it is equal to [err]. \Weh POS equals [err]
the lens is already in the macro position. Therefore, processing advances
to point A shown in Fig. 10. If POS is not equal to [err] processing . :
advances to 5 steps 25 and 26, wherei ncﬁ] i ndi cation. rel ated counter SCANT
is set to 8 and a ZM FON subroutine is led to rotate the zoomnotor in

a forwarkFRii PaReton32,  Jagm omokar 1¢ i apd okhexcCPRPORNANYS cafisdhe he

focal Ieﬁa@iéu:af de bah?:ﬂdlb&ddla%ﬁ@ﬁ&ﬂngn ﬁ&rethbcamels ferom Raid 0d of

one seco er pLogfam i s re-

Got or m BHpva ReTtETE, BueshRoRt Gl ok PREKAD, Sl 10, S dde 0
needs tculmrem: tw thegmaihec@UPOeqﬂzﬂm the rk}atﬂ'émr 360 tlse ﬁatwe&eds%
be i tehe Z QM T, .Therefore, if the position code: POS IS greater 15

t han™ or “equal .%Ie}% st 27), the next question to be_answered is -

whet her the 903‘1@‘1% WPEEM gireyit; 499 sompyifes oa[eimra@éttap ofBy . _
When POpnips éﬁéﬁsigﬁarEeMdl-(i@ﬁ} NN %&n@ﬂ#ﬁbfa[ Qlfdﬂ ahd goé e%%d s in

t he | ock 1 are ‘ock- posj tign and
the roonmiEigre’ hiastng, aoatetare, tRulPh, Frcter  Be SRRPTahod o il ow
phot ogriphwag'd tamdahevermntratmﬂimpebttrﬂmtdeast. tdneg warlﬂieasofthet ep 25
f t f
L ELLEEBBINGISE od g oRORR00 5 LURANY U bt YR il of Of

t he rracF@WpHsr tl?ﬁ)h Br RE¥ pbumedr Four & ‘B}é‘fm’é\"?@ h@rﬁﬂcrté‘%xlt‘?éﬁr F?Uand t he
zoom r ange, ashshotdr dn afdides rneaﬁujrg:,at ion counter SCANT is set to- ."8"

I n step 29A he subroutr ne fo tor eyer ratati 1y |s cal | ed
in step 22. 38€ ZOOm,Rokoxn h’eé fﬁ%&%‘?ﬁt r?)f st% ‘fs AAFFeHPn F8 pot he~
af fi r netause the |zownmilens ihe to@rtteny cout Eﬁuthet hmmmmirbo@}n 26 t he -~

t t t t
ZC)(ilgt \rlrmeg‘?nar catcrpotgwg\érlbtﬁé %’Qggﬁé( i&ﬁ%ﬁegﬁrom%stér I'm 1 ndr ca’?r on to
di spl ayFr@mget hemlééhlth%r'@ﬂw O‘FOT—% rehatepsinpazpevanse rdireagtian: on :

count erebAlboms $&hst A1’ 8is( Hriwr3linto Thel &aﬂersxtxrdaytgo as to
change the focal length of the lens 11 to the wide"

extremlty.
‘Table 2 -

Normal Rotation L

"FOWN | FOWP | REVP | REVN | L
P . | — - T S open ,.\
2|  on i oN | -} ' Normal rotatiem o
a| on | . .oN | Brake
5 ” - | open
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S exan1ned to determine if the lens is at the mnde extren1ty

37 flag [err]
(step 32).

the PCS IN
185 and 189 of 5
If this t

shown in Fi
subrouti ne

The wi de extremty. flag [err]
subroutine (Fig. 11)*

Is set to a value in step 116 of -

step 162 of the ZM REV subroutine, steps

the ZM FOR subroutine and step 211 of a WDE subrouti ne.

lag is set to 1,.
cannot be noved any further.

fgvarse

Jft

o Rataris

the lens is alredlly at the wde extrenmty and
Ther ef ofgp1drPcessi ng advances to point A,
mnde extremty flag [err]
B step 33. Wien it

is set. to O,

the WDE
Is determ ned that the w de

swi t ch~5WNi-s set to OFF in step 29B proce55|nq advances to.point.: B, shomn

in Fig. 10}
det erm ned.} -
swi t ched ta

: tpéhhe t g

dicate thd

St f
| e: smntch
focal

| en

h
S

SWI 1's “set}
gt h_of

t¥

1h

L QU

_Ienq (qu

ﬁch SW can be

15 LCD display i
35). and_the count

er

SCANT is ség
POS i s exam
[err], the}
junps to st
called at $
are not sef—tf
display 25{c}

d t

‘0 a-val ue
0 dete

counter

been set
sw t ches
cout is
MAI Np!
(ms) .
reduci ng
set to a

20

25

30

SCRNT]

I n stepg

of
nfne i f

t he c

"8 (st
i

ep 36).
i s equal

T

reafter,
o [err].

V%en PCS i s equal

Tharaf orao

&9si tion code

nr faYa¥aleked|

sifng

WItU
H—t—yf~r

Ir am V%entheteles_

™ reT Laa ~ - e

i
U11c

Llilauﬁrlibttmﬂmtiﬁn '
tch and wide sw §

ch

bunt er

VHbca-LU ach 39~

ftched accqrding.. to

e 0. V. Wal
Hy-steps—S9=42;

t hdpeftli cati on

SCAN

i s check

ed to.see if

i t hag

T As de
and S ar
racted fro

t 3
sEbt

5Cr 1 ped an

)

=

m 30 the

set to O
' ndi cati on

VE,
N.

SCANT

| f SCANY
count er SPANT (step 40).

TS Ser 10
is not’ ed

'%5B en The zZoom |
ualPEe 0" one

Th

and 50 e\

mlliseconf

e
S

rogrg
- They efore

executes af | oop betwken steps 2

a perjod of onejsecond cam be count g
le gf the ~ 'l\[T \Ahl r\h
value ﬂﬁe following switches provide information to the main

CcPu - 100'

(1) Lock switch SWL, which is set to ON when the main
switch 30 is set to the lock position; o

(2) Macro switch SWM, which is set to ON when the main
switch 30 is set to the macro position;

~ (3) Film switch SWF. (element 33 in Fig. 5A), which is

depressed by the film loaded into the camera, and is set
to OFF when the back cover 29 is closed;

(4) Battery switch SWB, which is set to ON by
mechanically detecting the presence of a battery;

(5) Brushes ZCO, ZC1l and zcC2, which come into contact with'
with the code plate 13 teo detect zoom codes 2zZC (these
brushes are not technically switches, however, as they
function as switches in the circuit they are expressed as

er bpbsr
d by successively

hac PP Y

1L A" h(\f\
TS |.n SV+-OHST y

L@ g onp vy

sw1tches for convenience).

35-

(6) Photometry switch SWS, which is set to
depres51ng the front switch 28a. of the operation
array 28 by one step; '

~ (7) Release switch SWR, which is set to

depressing the front switch 28a of the operation

ON by
button

ON ;by
button



35 "8". Step 41 determ nes whet her the indication counter SCANT has
becone "0" as a result of the above subtraction operation. |If the
counter i's "0", one second has passed. Wen SCANT beconmes "0", the .
i ndi cation on the LCD. panel is swtched fromindicating the focal | ength
of the lens to 5 indicating the filmB@anme number (step 42), while when
It is notamgalzacby%wossaapsﬂ I's ski pped and the focal length, :

i ndi-cati on of Z%Q?I a%?t % i  hat
- SCANT equal s %ﬁ'fl n ep% s?}e}é 10 Gre . §| pp\eﬁge fbtt to/ W Yep 43,
~ the | oadidrpreaging reé¢ay q‘eit@'hua&bheﬁkmet gpgratnpm buttopcarrayl. 28'If it
is set tgupk the current settlng of the rel'ease switch SWR.i's conpared t

its menory setting to det i.f there has been g change (st eps. 44 and |
45) . Svhen t hd%kl &gam SWI SWQ% §W%geﬂhﬁr‘8’m & n§ets terPN obKei ng
~ON, 't hedepiiessisig w:éamrswiatral enmwﬁdtheyswmt&glngttonrmst ep 46. | f

. the status: ofgthlg_e a ?EF S r g_af apged .
fromON to OF pr%§%§s?%8 ret urﬁe)g % % E?ggrsgﬁg % veor'%v.'\hg
| oadi ng P@Q@F@&t ™ &Fquad [Progeansio 1, the testing of the 20 status of '

the phot orret Y 1Yz ddhn SESREFSL | badeld Rﬂ{fﬂhéﬁ@onﬁhéﬁﬂw ondie fhier 8l on of
t he g&otg y switch SWS has no effect on the camera. Wen the |oading
t

requ F@r’r] is set to 0, the setting of *the photonetry switch SWs is
conpared to (R} Zontyellt it tdmimlmotsonrlad apcorddnyy tcstiputd from

determn hef B%tFP‘a&FE%g%e 78 %mth‘%rd% i n"no.change, or the setting has

changed 'S "exe dut ed so as torewite the swtch
“data into the(%r‘rﬁo}ﬁ rang eeptonae int mempxysiohpngas alpethed zsom xpde (ste'p~

50) befoag W/P@saa&ieﬁocoaepbﬁ unting ARE, dHah§BsCasLoMhdife t he -
macro_switch SWMis set t and the lens is in the nacro position or t

Wi delivm ?%ﬁ Wl godeg; sﬁﬁgb‘ﬁnand the lens is in the wide extremty or

. (4) Hold the pattern of changes of ~code information
a55001ated with the zooming operat1on. _
_ (5) Detect changes in the zoom code and examine whether

_ .' or ‘not the change c01ncides with the pattern of changes,

20 _ (6) If the change in the zoom code . is different from.‘
the pattern of changes, determine whether the change is due
to a separation- of at least'. one brush . from the code plate
and if the <change is due to a brush separation, prOhlblt
the conversion of the zoom code to a position code after the

25 detected change; and N '

' (7) Control. the zoom motor so. that the can ring is '
turned to a posnzion in which the. zoom code becomes an

absolute code when the memory for counting .1,__s erased.

MAIN Program - o | | )

30 - The MATN program flowchart is illustrated in Figs. 9_
and 10. The MAIN program specifies the basic operation 'of
the camera.  Associated. programs, called subroutines,' are
executed after being called by an .mstruction of the MAIN
program. Steps 1-22 of Fig. 27A is a summary flowchart of

35 'the MAIN program illustrated in Figs. 9. and 10. . Fig. 27
discloses the instructions necessary to perform a DATA I/o

O
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r

the tele switch SWF is set 'to ON and the lens being is in the tele
extremty, processing advances.ito step 49. 35 : When t he photonetry
switch SWSs is changed from OFFito ON, (step 48) the i.ndication counter
SCANT-is set to "1" (step 51) and t i ndi cation. on the LCD panel is

swi t ched-t o displ an the focal |ength of e lens (step 52). In step 53
exposure valaRematiencawhersesd thim opexatipn nbas | hesnmaummpized

fﬁb{ ect’ thi'ﬂsﬁl spbs.?-twd?ﬁrpfﬂw 8.b¢ C‘i?é&ﬁ%lfn&ﬂﬂl&z@&héﬁ] 5easg?b\oht ]g&nt ]
at i;s-ca romthe fi code p e
photoh@t’ ry %prﬁﬁﬁ&y‘é@%‘é&#%v@f s%’g ﬁ?? 3?’3&
switch SW suehl nphatecthveyl swcwespond ytoesthe tmsmtmmM| flild:teme)imre
ON or CF_E, §|% '%nﬁt‘i 55, the .status of the photonetry switch SW5 is

¢ hi

det er m néd. s swWitch is set to OFF, processing returns to the start
of the MAIN progEamstep t treefexredt ton ioo e r1SEANTIRR38s 6" deflore nant ep

51, SCANT begapRactlon ﬂuﬁffb@%)‘lq f thd WMtdtislof GRSy ben 1Bs 1RpaLtea

| engt h i ndi catlon on,the LCD panel Is swtched to jndicate

T s P tBeRAin RG] Moo whiisho RHAuPA A Hakpsted detelagmchn a, ne
battery sw ixéiaoﬁy\leos d£stedproviaecanisarids iof i inDbiadt ewitich valdes.t he

battery W he BACKUP 20, strucgi,ons are equt ed

di vergl f oFﬁ §¥‘\S& %ﬁ %P the@‘ml?%cﬂ ;: ts’t"é%'%ﬁ? %&?ecﬁf%% to
det ermi ne thessdieeng st Heo r é.l-easél’lsan tnﬂsmomm&ﬁameinéllmﬁ\mm is
set to ON, am EPPPUEF 8 Eb'i:ﬂ%t F%i't:‘-io@ﬁ'éo‘dh' N pEephadf1adhiis %&H% ':(‘,

controls 25 the operation canera shutter. Therﬁggter

subkout i ne BRPCEFFLRY| A g?@ﬁeﬁotf’o mte thE them g fFﬁﬁE%OAfgt'er 2t he
W NDsUbr OROSETESN beomE: ompiTa BALT 2AMGCNS | qrpoeecmxb beubmdatdne o is

whet her; 4 0 &>ENbdited h&tfgka)f,( 3L eRnibh MAN bd edbPE8 Ha16WDI SHEL pos
normal 'y, st e]P stsulbzg-gugfng is run when the relative code is used for the
POS detection and has the characteristlcs of a component
specific to this invention. ' -
In step 3, the status of the switches are inputted once
20 more. The purpose of this step is to detect any dynanic
changes in the setting of the switches by comparing the re-
read settings with the data stored in memory. . _
In step 5, battery switch SWB is examined to d-etf:ermihe
if it is set to ON. If this switch is set to OFF, that is,
: 25 if the battery is removed, 'processing advances to step 6 to
‘L.«" diverge to a BACKUP series of instructions, to be de_ser_ibed
below. The camera embodying the present invention
keeps the data stored in the memory for a certain
period of time if the battery 300 is removed (i.e., due to a
30 battery replacement operation) by means of the energy that
is. stored in the capacitor 320. When the backup power
supply is used (i.e., capacitor 320), operations requiring a
large power consumption must be prohibited. This :I.s _
accomplished by diverging to the BACKUP instructions.
35 When operating the camera, the first step is to load
_ the film. Automatic film loading is performed by_p_ul_lli_n._g
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30 Thus, processing returns to the start of the MAIN program If it is
determ ned that the end of the fil mhas been reached, a series of
i-nstructions to execute a REWND operation are performed by diverging from
step 62. If the release switch SWR |.§L;leterm ned as being OFF in step 58,

35 the shgpuspid '1dl 06k td PRt whda Ctegolrmt Bhd®1s Vighkd "Gn! Ok

svmtch SW. i s ON, e g returns: to.t start
program WhnAdNgh %h@ ock TQi. tQ‘Pﬂt%OkFlthe prfééé‘sslﬁedlié?st ﬁacﬁihi step

desor pey osagne, & EugiaBel 18g Sy5j i o TOLOAY Nl O A5 e

escri pe oW I.SCusstrdgn w l. .
oo ort ised by These, PR RN Begferesﬂrgar SteRe 200 10 N
plrf)grelm TSl Ehmﬁcﬁlﬁslﬂﬁu'atﬂldn&ﬂdﬂ&.(mlNsieﬁubwtoflea’:ls%riehl of I\/AIN '
1 stratg I’l

pro;ram ‘ﬂ?r%ﬁh%o% é%f% zérr rb}%éféh &(v&%n subroﬂtr ne
(shown i ramd 93522@)f asseartreedoﬁrim uebhensjto EEfRNR ampébmemtﬁm .
during a (Gdlge S OWddiss (g iqud %nd13)401”bf h%f@éﬁresﬁﬁ%&% the

subroutrgg)rs execiuted the first time a battery is | serted into

caner a et iops b’éﬁ?t@?‘;’/f?Emlﬁ I’PG#D??&“‘F &R (FHg- 2Mer @8 and  not
repl aoed wedilt ki) iap RiHex i Mt | pr ﬁul een m nut es ‘As the backup" capacr tor

320 current is,usually Io r th n t ha q ain the_c

menory af ter Iﬂ’@"ogt e?’@ ‘éﬂrﬂ%ﬂes ﬁ‘ t”(ﬁ?ﬁt@%@ﬁe s fgpdg dperr od
20 ~excedstep 596veémemm 7-nl41uaee petFermedntoa daﬁmdgzinﬁg whetherptheent -
i nventiogiig dagiigRad sm‘ﬂ Qﬁf iﬁS AE @ MEEBnt fieteiat @D QERUIEe The

wner ot HE2E REBAG R ke A0 Pt Sy (B upr” 53 e Fopdie GR T LA 0 J
sectd®n q!bffﬁeeabsGrgmewbe&eweeces@inerteais ten rigstigat iore eHuthe ftilmhe -_
anmount Oframe is shown on the LCD panel 32, while if it is the same
as what was estimated, the previous : indication (namely,_ o
either the focal 1ength or film - frame 1ndication) is
maintained on the LCD panel 32 and processing continues to
20 step 15. ' ' '
" Thus, in -ste'p T it is determined whether the loading '
end flag Fyppyp is set to 1. This flag is inltially set. to
0, meaning that the film . loading has not yet taken place.
'If this flag is set te 0,_ a detemination of whether the
25 loading request flag FLDRQ is set to 1 is made in step 8.

'FLDRQ is initially set to 0©. :
When it is determined that both flags are- negative ( i e.,

"set to 0), the film switch SWF is checked in step 9. When
'the end of the film is. pulled out so. that it is placed on
30 the winding spool 35 and the back cover 29 is closed, film
switch SWF is set to OFF and the loading request flag F1prO
is set in step 10 so that. the film loading operation is
ready to be performed. -
_ When this flag is set and the program "loops back to
35 this step again, the test performed in step 8 is positive.
When the film loading is complete, the d_ecision of step 7 is

cr
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the | ens noverment from'the absol ute code secti on. Accord| ngl y, the first
instruction that is executed (step 101) is to input the zoom code ZC based
upoh the 30 conductive condiiti‘on of the brushes that.are in contact wth
the code plate. This is acconplished by calling a ZOOM CODE | NI TI ALI ZATI ON

(ZC IN) subroutine, which is illustrated i gdig.12. In step 102, the

bosi t10n cof BOSJes { ephalLyghy Sqhe ] P9 pdde LI Ura ORT G1®

ZC. I'n add t he"change €4t i T va ues
zoom code wwlmqmdatil\'estenrrﬂeodéfm eftlwr switght SWE cimraet FonoN.

As sQown i NaFeRhe the ! Ha ddd gsgagt@ﬁ POS I,%ﬁedsegﬁﬁséﬁ ﬂﬁbﬁ' Rhe fb’aQ:'i@ a

three=bit eight-ste ioomco ordy I}; qé’?SItlon code- POS i
determ ned FPPYRE: v 5 ﬁaﬂﬂ%"ar"FeFEﬁ 0 phas hern EEWPLBHe ZCIUaFQP@s

to. the sosrbmerc%é’osﬂabaes psmif é)ﬁb atdecleared Uletepsl ues

f th d " "1 t
el at' onani At SIpAPY: ShembhecELym daty | 46 Eheed ol e L Yc°
code ZC val paaeli“ét!z "(Step 614)and ‘THe E£ihlmesimdicabienmis i sheown- wridr.h

| at hi I N
oot on CoREtoRLETC iAo P pbr rdedl 10GE) 3ha8a8088, S36kiA0e when
POS equal | i the[ &G0 paneds pxﬁudsemoe:aﬁdlyzoswit;@bedzd%f di@plamsaeqﬁbpn_ ng

[err] cphreshapdstiond zoom code ZC of "6"; and POS equalling [err] "or
[err] corresponds to. _a zQam co C e et ra tting e
& Fadt Do mideqte getpning £ $agPa8ainG

position code POSPf&FEPLIY
cor r espondi neggqesthélagl dedese® to[2ur] I e&p&tﬂegyis saﬁheho the

£9)29)
ph tograph'f@e'ﬁﬂéthé 'fig the %&fsv?f&ﬁqgﬁﬁsa{aar thel Noaial #4es €l f sgnt
fr that for the actual lens position Is
are tested (steps 16 and 17) to determine whether they have
15 changed since their setting was stored in nmemory. If they
have changed, processing diverges to a LOAD operation (step

18). * If there have been no changes, the MAIN Pprogram

- proceeds to step 19.
In step 19, the status of the lock switch SWL is Judged'
20 by examining the data input for this switch that was
obtained from step 3. The lock switch SWL is set to ON when
the camera is placed in a storage or non-use condition. In
this case, the position code POS is examined to determine if
‘it is equal to "“Oo%, that is, whether the lens has been moved
- 25 to the lock p051t10n (step 20). If the lens is already in the
o lock position, processing advances to step 21 and the LOCK
subroutine is called. If the lens is not in the lock
position, a ZM REV subroutine (step 22) is performed so as
to reverse the rotation of_the zoom motor, retracting the
30 zoom lens into the camera body into the lock position. .
When the lock switch SWL is set to OFF,_the_following
operations are performed: | ' |
First, in step 23, the status of the macro switch SWM - .-
is ‘examined. If the macro switch SWM is set to ON, ‘as is
35 required to set the lens into the positien needed for close—
up photography, an examination is made of the position code



The zoom code val ue, which is supposed to change when 25 the | ens zoons to.
the tele.or the wde extremty, is set for a change estinmation val ue ZC FOVN

and ZC REV, respectively. However, this value is rewitten, .together with .
the change of the position code POS in_the CODE CHECK subroutine. In step

102 of this subroutine, when the zoom cofle 30 input in step 101 is set to
"5"  the B®si &a@pmmeterlzeimatiﬁew tetequalcke] "Bylt.asWhernedO8 | ZC

o TSRS age Aadhons o e 1t oot
Table 1, mgesf@reuutmcsﬁsm m@mnm %%QB%% m’aﬂWPhéﬂAﬁémT&&e ZC i

aﬂ absol ute cade.pos! ist hotr egea Itl et dEce,, tpmomhngr mdvaﬁtﬂesetb}]ng;%‘fs
-t he PE Si.ti on C e rr C.t V. se S out S e
1'agBor FE8Bs" 45 e, 265, MIdrERn, ot rindhontfop ‘FELELRE \EhbRERE SERNEN®, fc
out put ofist ssm rml &Z@nhd iz 24 FOW subrpubdpezdss qas’lltdda te| xotatectle and
the tenpopapi ot nsﬂiﬁhe' &1 Pprindd P HBtiBBt Cos feq i ti’st @le Eifuﬁi"

position_ of -the refore, e zoom- s. ot ated

reverse ans‘éalf—*tshopsv@aci’osaauaqs rﬁﬂ% fogal e%gnvhhooﬁh@hsbslmﬁ etfaofae
section afspragedt hen Witlie ektperpanel leor a perisep o¥06onkhesédehgat i on

fl d d f th
PrOM 8 hROrLaPPeLS Ehel Badfl phBaban 4H sh SR e e e e T e
subroutine (tWhén il dsudederydned thatdietmacroVkwitchi SWM de iseket to
1, an incQroppt 4 BO%%L«.»;J eﬂﬂ,t htl’xé‘d.’l&ﬁs' fRedakd td/‘/%é’hiﬁcﬁﬂes r‘ﬂ?fg‘é tdifere '

terrporar | ly set position |lcode POS does -not.-coj nci de:with the “actual
phot ogr a%(?#nﬁq‘ll% g powITIGn, - T&ad‘hljtﬁ't khe ‘Fﬁ‘%ei‘ﬁﬁdﬁl £p g’?ed'rbrﬁﬁle LCD™
panel . Zidoms faageis a'hearelfocé f drf tiiee wmairlm ocbdacPoghiish giddteat so be o

di soussethfie! 8% Kfha1 to W3, s-teesé&? 2%) O G ( QI syPrgut! ne~
(se answered is whether the position code POS is less than or '
equal to "CH" (step 28). = '

'When POS is less than “2H" (that is, pos equals "OH" or
"1H") the lens is in the lock position or the houndary area
20 between the lock position and the - zoom range. ) Therefore, to_
pull the lens out to the zoom range to allow' photographing, '
the above—mentionedf operation teo set the counter of‘ step 25
is performed. Then, the process:.ng for the zoom motor
forward rotation of step 26 is carried out. When Pos is
25 larger than "CH ,' the 1ens is in the macro position or ‘the
boundary area between the macro extremity and the zoom
range. Therefore, after the 1ndication counter SCANT is set
to "g", in step 29A, the suhroutine for the zoom motor
reverse rotation is called in step 22. o
30 When the judgment of steps 27 and 28 are both
affirmative, the 1ens 'is in the zoom range. '_' Thus, th‘-e
condition of the zoom wide switch SWW is examined (step
29B). When this switch is set to ON, the indication on the -
LCD panel is switched from the film :mdication to display' .
35 the focal length of the lens (step 30) ‘and. the indication'
counter SCANT is set to “8" (step 31) Then, wide extremity

O
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Fig. 13) is called to verlfy the position code Processi ng | oops through
steps 107 and 108 until the pgsition code POS is equal to [err]. \Wen the
position code POS is equal toiferr] step 109 is executed so as to introduce
a delay perfod 25 of [err] ms before the zoomnotor is activated to rotate
in the forward d| rection so as to elim nat@zbackl ash of the nmechani cal
slystelmt Thﬁi i-'g DE the %i%%f%%lﬁ?' : $ 4l %{éﬂléﬁée%gl]éﬁ tﬁe -
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LCD display is switched to indicate the focal 1ength of the

lens (step 35) and the counter SCANT is set to a value of

- wgw (gtep 36).  Thereafter, the _position .code POS is
examined to determine if it is equal to "cy". When POS is

the lens is already at the tele extremity.

equal to "CH."' .
When POS is not

20 Therefore, processing jumps to step 49.
equal to "Cy", a TELE subroutine is called at step 38 of the

-w

MAIN program. :
When the tele switch and wide switch are not set to ON,

processing advances to step 39. In steps 39-42, the display
-~ 25 of the LCD panel is switched according. to the indication
\, counter SCANT. In step 39, the counter SCANT is checked to
see if it has been set to "g". As described a_bove',” SCANT is
set to "8" when the zoom s‘witéhes SWW and SWT are set to ON.
If SCANT is not equal to "0", one count is subtracted from
30 the indication counter SCANT (step 40). The MAIN 'prog_x_-am.
executes a loop between steps 2 and 50 every 125
milliseconds '(ms)-. Therefore, a period of one second__c‘é-n be
counted by successively reducing by "1" the value of the ...
counter SCANT, which has previously been set to a value of
35 l|8ll - :
Step 41 determines _whet‘her the indicatidn counter-SCANT__
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conductive at |east once in every ten tests. This prevents a hrush term nal”
frombeing incorrectly read due to the 20 nonentary separation of a
termnal with the code plate. Wien this subroutine is called, the zoom code
ZC stored in REGA STER 2, 'i.e., ZCRE®, the nenory is read and a Z
counter i haft Heko ; --a‘herhsttg,eRé%g@?R ?f’l tstho% al ne&l by légguttx the
zoom.code’ ten L. S sﬁtored 1N
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deci de i f1 @egcatipg eSuthe; denw is Wept e the:ciLﬂ'Dedisplath equal to "3
it is inicrencmhed B "fs § &h@téalZ@ata% oun‘?‘géfg YT "t gt 5§f step

122 afterg au 500 [err]. \Wen the 'S equa _
taen‘gsa @ﬁg %hﬁfeREE ¢8R 1 has been equal to REG STER 2 for three

step 127), -
é% gTER 2

succd®si ve cydiressbépsuaps ﬂ@ 1@&1@16@3reqi1b@t tmgoﬁgbggl

d I F, oom e
fgoggfl hfgg,ergégt%gaggg%%o gte QP§ octe s?‘ng#‘Pet‘errBe't % the.
point fr8M t\ﬁﬁt"c?n %t‘?«?sﬁﬁteﬁ?ﬁnéwmhcm?eds PR OHEETKECCIDE . Grefory

Subroutisettdng to &egerminel lifStthére hhe CHE%d.eﬁ'_ COV%I ghV\?j{ §2| .
oom code 7 o
Changes aha syl %eqp%.f% er a% gén&&éﬁhl SNs 5?oﬁﬁ?ﬁ8e s fFPRg Redngy used/-

h | oW n zoom ng:. O
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s

in tT
above- nmtivengﬂng from step 46. ' If the status of the release

switch SWR has not changed or’ it has- changed from ON to OFF .

processing returns to the MAIN program. However, when the-

loading request flag FLDRQ is set to 1 ‘the testing of the

20 status of the photometry SWS in step 47 is not performed o

Therefore, the . operation of the photometry switch SWS has no . - |
effect on the camera. T ' P

.When the 1oad:tng request flag FLDRQ is set to 0 the

setting of the photometry switch SWS 1is compared-. to its

25 setting that is stored in memory (step 47) to° determine if-

' it has changed.y If there is no ehange, or the setting has

changed from ON to OFF, step 49 is executed so as to rewrite

a perlod of 125 ms (step 50) before looping baeck.. to step 2..
30 Also, in the case where the macro switch SWM . is set to
ON and the lens is in the macro position or the- wide switch
SWW is set to ON. and the lens s in the wide extremity or
the tele switch SWT is set to ON and the lens being is in
the tele extremity, prooessing advances to step 49.{' L
35 .. When the photometry switeh sws is changed from eFF to
' . (step 48) the indicatien counter SCANT is set to wim (step
51) and : :
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Wit h thg }Eg%wd-l ggftlgbrrg?onléo ;ntetmes @t gE® 266m Code nqrnal |
&0

Qhe Ug et O40AdEor dERE! ELXEE st 0P, gnd i des

[ely], i ssmmabﬁﬁamﬁﬁc,m
menogy, | 'focal length indica PR ¢fde & paielzodm Cﬁ)‘iii: %lf‘%‘%eg: yal ue
of film frames in step 42.

indicate the number
~ When the photometry switch sWs is ON (step 55),  the
determine if it is ON (step.

pattery switch SWB is tested to
s OFF, the BACKUP

when the pattery switch swB 1
jiverging from step 57, while:

is executed to determine the

. 56)..

- 20 instru
when the switch is ON,'step 58

e release switch SWR.

ch is set to ON,

ctions are executed by a

setting of th
: _ When the release swit
i subroutine is called in step 59. This subroutine controls.
ation of the camera shutter. Thereafter, 2 . WIND.
subroutine is called in step 60 to advance the f£ilm by one.

frame. After the WIND subroutine has been completed, a decision
er to rewind the £iim (step 61)-

needs to be made as to wheth
when the. winding is finlshed normally, step 61 is negative.

30 Thus, process;mg returns to the start of the MAIN program.
If it is' determined that the end of the f£film has been.
"yeached, a series of instructions to execute a REWIND
operation are performed by diverging from step 62. If the.

WR is determined 'as being OFF in step 58,
is checked in step 64.

ocessing returns. to. the.

an EXPOSURE

25 the oper

release switch §

35 the status of th
when the lock switch sWL is ON, Pr

e 1ock ‘awitch SWL
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rewitten-to the value obtained after the zoomlens has aned,and t he
change estimation values ZC OWand ZC REV are reset to correspond to the
‘position code PCS obtained after 15 the subtraction is perforned. The

val ue of the |nd| cation on flag “[err], ks then examned to determne if it
this fIa .has l:')“é set toavalue of 0, the focal

h b f
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change edifafaia®m ¢alled bynthecMAINePragraw. that “for the
-ZC REV

above- wemwaxuxbmweomvlfnrmfﬁﬁﬁzxﬁb@nt?ﬁBﬁriﬁtbysﬁﬁkoB€§nbs [err],

e ens posi ti on before

is "7", ZC Fg&i%quils ?&lﬁs rﬂgegooﬁ'ﬁ%oﬁéﬁfﬁiéé@q | aRexptiensecones

changrng is
equal tocallefd)rferclimgpxepdd ol | tiod | MAIRC g¥ogxdm.’ 7" Pd&itaidixeslébae the
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step 143
i s equal 2 £ Gptled; pr z‘ﬁtﬂn%@% sefler & M gans aknetmal. $alue| f the

ﬁﬁ corrpag;songofa tdEDE WOHEEKaBubkBRELYe, ( rauramﬁarngrﬁeyamg?s tOnfteﬁeMg
ere r nc e ns as_.npye (¢) I,Ltl-on. coae
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PCS of [err a pagsition co
code PosPaF emréﬁbriyssrteét inte the camena,stost édlene rrm)rk;qttzerfdm s iu’

to "18 anemdGekdEV fgowet tne"BcamJiﬂereafﬁ&r, not r pLphAlddds Qg Poi
Due to the above operatron if there

from m'agt}t&a,ﬁtgft' DEviRReth hiflutad®

's an er As the backup capacitor 320 current is" usually lower
than that required to maintain the camera memory after the
battery is removed and Ieft out of the camera for a period

20 exceeding seventeen minutes, the camera a
' embodying present invention is de51gned to clear its
memory when this situation occurs.
_ The im‘.tialization operation is intended to move the
lens from the zoom range, where the zoom code is a relative
25 code, through the wide- extremity section to the ‘absolute’
code section so. as to restart the: count for the amount of
the lens movement from the absolute code section. o
| Accordingly, the . first instruction that is executed'
(step 101) is to- input the Zoom code ZC based upon ‘the
30 conductive conditicn of . the brushes that are in contact with
the code plate. This is accomplished by calling a ZO00M CODE
" INITIALIZATION (ZC. IN) subroutine, which is illustrated in B
Fig.12. . e '
" In step 102, the position code POS is tentatively set

" 35 according to the- input zoom code ZC. _ In addition,_"thé'-

change estimation values Z€ FOW and zc REV of the zoom code

©
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tenporarily set pbsition code, it is corrected. 10 Returning to
step 137, if it is determned that the zoomnotor is rotating in the

f orward dlrectlon the subroutine proceeds to step 145, where it i decided
whet her - t he zoom code ZC after the lens has noved is equal to the change
estimation val ue ZC FOW If they are t hé+sane, the 15 p05|t|on code POS
is i ncreas%ﬂdb\}e{'EPFF"et REOKO GAGE Are Staradkdn e RATeTanE PRBOENange

esti mat’i on codessZenhbM/ dnd TaBIREY aFtﬂxeS&tlﬁiﬁééip-s'ltéh@ .pos foionxeopke posf

Lorr oS 2d RoRRif 1hBa” FEN 4" Ehird gt B° gd e CRERS Bobm S8R 26,
Then, the Aecerd bnglye N:rlnﬁ cmsbhipnomomumsmag q%teqmme@xaﬁﬁ%dthg
det er nigie pdrtichterbeen at@lodshib off thidl Szdd@dcBaa tz%.envﬁﬁﬁetso vehye of

O the focal Jength. of the lens |'s indicated on,the dISp|

148) . V\hé??ﬁ’rfe"‘%él §ede; POFe BP&HPﬁu-tuorﬁ??%’gﬁ%a%l’vt %&F&f@?s 25
ski pped . vReDaes| ass d:fhd\hatémﬁ idwmdéo@d I(avogth ofitthe '1za'n,s isndli ?m'a eﬂ
or not, the . .co n eLd 1 e t he
subr out| nrez: P edsﬁ’n QS % %/aloéél %gggtﬁ‘? Llsglgﬁot'}iﬁmaégséit g?‘m "ﬁ%

step 136 @& ‘{&ieles)onfSUOHHodé'lﬁt"or e rawbrYEg'S andf é‘-h&nt"n‘ekaﬁ-im"zoom
code iyPUldeRMS | cst veé hu th&shen&.@oonggdbyu—;. mmegnbya

actually sw tchl ng the zoom co as_ nentione

abeve. -
supposed BUtiplariernang lf%atiﬂashspav%‘am POS; Maiﬂespe; %ﬁ' h- has
the same positmmontiesde r@ilabive wbbdle sBedtddie, Qositisendecoded pos 1

due to a brush.not gantactjng,the gade,pl ate. S separatlon of, t
brysh PSR Hé‘gcogpéi gﬂcaﬁroc i dﬁgrﬁ?spo@raaﬁe &R bPaPPofo8e [hﬁc
exi §t gnceosf "dist mStequeMenm a2q4" ot ' Gig’he arf éwﬂeamesnms the a&zoom

code 1§pukoéﬂesc&§’é Y e M bfut hepyal W 1% Iﬂumrmr-ys wln ghi scase,
the zoom code ZC does 5 not agree vmth he chan Bs{i mat¥oh val ue

and ZC FORPERESPRBAS&C Ferddiecrde 24 F 148" § ?a?@§ gaHedddnge "Sy"

or "9," corresponds to a zoom code ZC of "7%. _The,temporary
setting of the position code POS forcibly sets the zoom code
to "4q%, ugn = ugw gy wu_ correspdnding to the relative_code
.20 “Bu", "“Agx"“, "CH" or “ou", respectively. When. the
photographing lens is in the range of POS equals "“2up"-"8,",
the value different from that for the actual lens position
is set. | ' :
The zbom'code value, which is supposed to change when
25 the lens zooms to the tele or the wide extremity, is set for
a change estimation'valhe ZC FOW and ZC REV, respectively.
However, this value is rewritten, together with the change
of. the positionfcode'Pos in the CODE CHECK subroutine.
In step 102 of this subroutine, when the zoom code
30 input in step 101 is set to "5", the position code POS is.
tentatively set to “AH“ and as a result Zc Fdwfis set to-
“"4%" and ZC REV is set to "7". = :
In step 103, the output of terminal 2€2 is checked .to-
determine if it 1s equal to 0. 'As shown in Table 1, the
. 35 output of terminal zc2 becomes 0 when the zoom code ZC is. an
absolute code. In the present instance, the temporary
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result. Therefore, the zoom code input in step 134* i s. electrlcally

OR ed to reverse the logic of the zoomcode 10 stored in the menory.
This reversed value is tested to deternine if it is equal to [err] (step

150). . Because an electrical ORing g ation is perforned. for the reverse
S det cted I n,the position where the sanme

and p05|t|v I'cof _two d

POS val ué¥® tg‘?}e“%b?gl il Q‘?%ﬁ:f%‘%uf‘? g BOR 48 cprrestdyefink- t'oThavsr]  even

if a bltthdnsﬂbsdntiﬂebeets|thenmaawfﬂwg atbeﬁﬂébhegtﬁ%ﬁpnt in step

150 beco F Rk t%ﬁ? he zoom code stored i'n menory
the ngﬁﬁa vglue 'eTr at t ;xxfaléﬁﬁﬁ%ere POS equal:s 20 [err] and anl

| ncorrect cod¥hesy rﬁhmMQMécoﬁdtemdnaieZ’cer ishal, Adie. mimmhcedeulm be

condugt i ¥, ¢hfef GBFate £6GE] and Oéﬂé[a €§1Fp8¥a§i§§t rs'e(ta ée{sﬁoz{' 8r the -

reverse | ogic: of: e val.ue 1:n nenor

pr event sPaf EPNbHEUESC%%E¢¥¢€n“§GBeﬁh? 4Q§9¢ba§?ﬂ§t$ﬂ8noé'ﬂﬂush1e98n1na
that shonhd e ¢ieé pctenleass &b Smeebectsg apothited Cqof deRQ @ daesent

t - anyscha oon1cod to th aratlon of rush :
from « S LEAGEAPH; (aFebr aDBT £8° bl tne ey (dikp 1ok ©{%Pa% e 30
p05|t|cnseﬂkipbuaﬁjaaehsrthe|wiﬂeném¢demdtgn erroneous readlng of the
posizg on codegn JESpCQ%”%ﬁEJ Yhdie ﬁﬂ’i'%@eﬁ?ﬁi@ﬂ;ﬁsfgggc i bed h%{?e' n

ceur ens

makes it 055|ble to. Uce a - nore a
sk | E%al ko pr'gﬁgﬁt ifed ngﬁcd%%ﬁcb 5?pd§%¢%r@g@¢atiqfon§h93§ﬂcal V\hen

system
t he zoomemgim lzecom Benabnehotild Healeind it dd whef atRe @bbgr cibek t he

o | B ECO OB U po 8y} bl Sllilon > PRhBh Rhtp,,

[err] i1 agseistcﬁﬁ‘i: i §ostBp. aIElin?ﬁﬁrﬁgéal f°¢%hgt1l¢1m‘th héntidaetips, | Ly

|nd15atﬁﬁi@h deeudiss plteh ﬂﬁﬁmﬂempﬁﬁhrifyjsé@gpésftiéhaéodepﬁégeaéeag '3wJ?
not c01ncide with the actual photographing lens position, is
prohibited from beinq displayed on the LCD panel._.This flag

is also used for the ‘WIDE subroutine, which .v_(_i]_:.l-__'_also be

L4

: discussed below.,-.u~-'. . : .
20 In step 107, a CODE CHECK (CODE CHK) subroutine (see

Fig. 13) is called to verify the position code._ Processing
loops through steps 107 and 108 until the pos1tion code Pos'
is equal to “IH"" When the position code Pos is equal to
"1y", step 139 is executed so as to introduce a delay period
25 of t; ms before the zZoom motor is activated to ‘rotate in the
forward direction so as to eliminate backlash of the

o

mechanical system.s-.. Lo _
Thereafter, the CODE CHECK subroutine is re-run (step

111), a plurality: of times if necessary, until the position:

30 code POS .is equal to "ZH" (step 112). When the position_
code is equal: to "23“, the indication prohibition flag
Fynopsp is set to 0 (step 113) and the zoom motor is stopped
in step: 114.';r L L

Finally, the position code flag FPOS and wide extremity '

35 flag Fyrpg - are- ‘'set. to 1 (steps 115 and 116) prior to

returning to the MAIN program. ¥
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S perforned. Then, processing diverges to a series of instructions
(shown in Fig. 19) to execute a BAD CHECK (BC LOOP) operation. As an

exanpl e, assume the canera has::a.menori zed zoom code of [err]. Thi s
yields a reverse code of 10 [err] . Furthey, assume a new code is

i nputted,” havi rllfq a vaI ue of (écerﬁ El ectr él ly ORing the reverse code
wth the NQalue [err]. ~ Because the
el ectriccal ORI ng‘i@erml enoehsd 1313 zqonl doDE | INPUDC enbiromtdors thathds

caua) s, [or  PREOTRE ot e, JON IO bons TV Pre b Bt oG PRRbkRAE 1R, na

posi ™on codthePDa]lGHMI{ euljroylziomessi ng diverges to the BAD CODE LOOP

(2 L7 2 e TS G, GO e 2ok

subroutine #RAeh ¥Batalisddetented2bYofthre MR SasHNgn ofThEhes drvshi ne

pull's the | eagmlinhest Beol, 0gcIPand Im Wigh thee Iézs‘de PuiEd. SW!héSo@but\Qen

t he | ock h t to OFF t 2
pull it heoFoe S Fiiatids Chbe Mot by * G eSYarig @le RRERF Uk 2Bne S
position tozobm codm teanfdmeisen Whenrddreo raguldis icoigetide OFee Timespp
the | enggi ntﬁgezéPﬁnE Eggoﬁatg\%@ga%sh&tﬁg 'aci:% (géqug;éd)n is included to

renove any possi his su

focal length of When| consldering athe Gﬁnf“-ﬁé’th!E? We?n%'alrahé’q%ns
rotated in ¢bder pletee ahdetheorbluskptetndnild 16&1). OFfhe(sdghat,

?ﬁérem” HER, o abehonfs e UsRiE e Bl ol OeANE fs%%a"ﬁ‘%ns 3% cr

163). . Thea pb%miml eodhepcehesperdtionsshould aeaddy e Mt%r(s%gn%l

grearéras hapewsy emed) t8ighsil] - 'rhlaklehfo&'@? PEsé t igaiteead®rn SrékuhﬁQStaﬁﬁlua|

to [err], prloe:ceéxs'icaqli ORﬁDb oge?: > do’ the particular terminal is
considered as being conductive if it is detected as
conductive at least onee in every ten tests. This prevents
a brush terminal from being incorrectly read due to the

20 momentary separation of a terminal with the code plate. _
When this subroutine is called, t_:he ZOoom code zc stor_ed
in REGISTER -'z,' i.e., ZCREG2, of the memory is read and a 2
counter is set to "3". Then, the AND’ed result obtained by
inputﬁting the zoom code ten times is stored in-REGI'STER' 1,
.25 ZC‘REGl,' (steps 120-122). The value of REGISTER 1 is then
: compared with that of REGISTER 2 (step 123)_ . If the two
L registers are different, the value of REGISTER 1 is moved to

REGISTER 2 in step 124. S

) In steps 124-126, the Z counter is set to "1¥ ‘and .the
30 subroutine is placed in a standby mode for 500 microseconds
(ns) before another zoom code is inputted. When the
detection result of this cycle is the same as that of the
previous cycle, REGISTER 2 becomes equal to REGISTER A
Therefore, the Z counter is examined .(step 127) to decide if
35 it is equal to "3". When the Z counter is not equal to "3",
it is incremented by "1" (step 128). and processing returns

[outipe is . called, the'
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and 164. - Wien the position code becomes greater than or equal-to [err],
the lens is in the zoomrange or in the lock 5 position and processing
continues to step 165. In step 165, the lock switch SW is checked to
determine if it is set to ON If this switch is ON, processing goes to
t he CODE CHK subroutine step 166 . The pb‘éi'tlon code. PGS i-s .t hen checked

to deter iFPestep L2Rsafbergnc pauset lofh 500 p.i,u to [err] “Wen. the position
ez omr JE.
&FfForttbe Pos

code’ is great gjhtRanpy %qué‘ouﬁeeterfs g@ﬂ%& e@é ly ﬁé o
Thus, proces | oops between.steps 1 7. )
becones ’mrri'ﬁ éﬁ" REGISTER (& &@%ub?@ﬂ @qm\'ﬁe too;ﬁzetsmm aatmlr and
processi e @eccesSiveOcgtps1 e dtieps %ﬂeﬁmdtlﬁf&-

T ft th ode POS 1I's ked to
1SS g DU B ang s, WRLELR0NR ol tene riom g z&@’boﬁqdﬁ
execut ed meomyan tthee mmhuet OBNREGISTERURI g tder {HdE Q@ thEKzeuly @dddre and

On position code is
E:f” ,ngstkg'g 70éi{,|sq'er§x ut eéﬁt?g é?% gﬂgoé%%rﬁ %Pak 10 %‘f'{fbttlfé'om
novenent WREh #€ I, subrouking wasrcabledns to t he  MAIN.pragram . However,

when thecbnskcawdxcf(caﬂh Pasty. tg@gﬁ’l@[f@%npel ng. 251681:Ff|[1hstep éggt of the

ECK t ht called in ste 0 e pre

subroutl ne)sug./fiigif I:Pie 1 a‘ir\sﬁﬁﬁjgé‘aet CORE; CHECK ; subroatdas nwbﬁep 167,
the posithanges the positdeint cod@NPOS aai@;rdlf@ Vitd Ilgrislﬁwﬂeégﬁe be, IO;Ek

S eh SplenPuteRast Mndhgbol rf%clei%‘i'&t"%  E8onide i Hbialr o hts

tch determ _
;S)\rMoh::bl t%l%xf’llrg‘llﬁgngeliﬁ] fFE%“@Pttlé’ nsesk m Zoopnrelaiedprecessingne is
then exestubwnl (i3f epig#2) 18512 Whi ciuabewﬁdq:d:heﬁae Jﬁeelﬁéﬁtlié,i%%ested /

(e B rirpron o rHEREa b subgputinh oo | 0 {' " P
' In step 130, data relating to the Tock switch SWL,
macro switch SwM, battery switch SWB,' wide switch SWW ‘and - -
tele switch SWT are inputted. In: step 131 the status of
the battery switch SWB is determined. = If. this switch is

20 OFF,- the brake is applied to the zoom motor (step 132),

' reglster stack processing of the CPU 106 is performed (step
133) and processing diverges to the BACKUP instructions,
shown in Fig. 18. - . R :

' When the battery switch is ON,- the zoom code ze is

25 1nputted by executing the above-described ZOOM CODE INPUT
subroutine ( step 134). Thereafter, a code change flag FCHNG

'is cleared and set to © "(step 135). prior. to comparing the
content  of the zoom code ZC and. the zoom code stored in-
'memory (step 136). ' The code change flag . FCHNG is used only
. 30 for this CODE CHECK ‘subroutine to determine whether the
position code" POS has - been rewritten in the Zoom related

£

N

'process1ng. . e
'If ‘the zoom code ‘is equal to the value stored in
memory, the subroutine exits, returning to the point from
.35 ‘which it was called. However, as the. zoom motor rotates,
the zoom code value becomes different from that stored in
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50 set to 1, processi ngj | oops 'through steps 172 and 173. After it is~
determ ned that the code change flag [err] has been set to 1, that is, the
posftion code POS has been renewed, processing pauses.. for [err] ns (step
174) before rotating the 5 zoomnmotor in a forward“direction in step 175.
When the~position code POS is renewed in t.HES"-I._oop-of_ steps 176 and 177, the -
i ndi cati on meptony. i dthdn dthé¢ czoémi codéecisediffierenp frém thaé skonedotior
brake ts thep.aaRrl i ede(S{Len il and. cent rol el uris LRat e, Roi froms
which this 10°S s ogtl n%gm"le%ﬁﬁae@; _%Th‘gé%%%% b %’ﬁgnr%?&?he%?%én]g s
thi s oper at FOFatddg W khe (kgevazd Alregtionc(8ePnldfl: 26. I'n the  ZOOM
MOTOR™REVERSE suhafi | he t Ho@ROmaBbe’ 15 SkeeRtdny Wi RA&! rdeepskhe

Phe. mot oF hALTBREIoPas dba oAk ARG JaVher CHie FaPard 200Hcopes, 56

Thi s cancel eodngifessi withbale achange eByimatiion. vébhiueeZPREV agssepun
in Fig. 26,.%hen the |ogk .switoh: W i [ \ 1 PasFb b LLN
position m%?g?P@aggha%§l%e#ﬁéka%¢£ Mg{é ?:ie%%i?en li g%.?{l:l(l)% ?gmﬁot
prohi bi t ed, oPREFakiers" showm ia Fiysat dd-0k7 i hEhe sphapgsshezoon \gedet he
o) o o ARARLYS STioLASIFILN Qg iggharos plulL i) gy don
counl 2387 FO80Eing i T frep Jad 4he aluaorint: 38 EtRaEed,nEFam, o
nal f unct i ontig ppséaﬂﬁmhicgdéom&; tehe zaoge ¢odé btbred tim slemory is
operati on, JeapiLechnd agha! N1 idie SRS BREE! Seid® S5 16RAT Half
the lens to e W de ex remty. heretore, f‘o prevent. such a

m gi)/ncept impved hand ntheachangsr estimaitdent vad yes 4C [ROW anB(EC tREVY e ep

178} _$0 thatedde t6Cabrireagond R adid PoLitide t6dE POSSluBMAREA Napteihe
Crep 22051 TH6 FRPREBPSGPEmiY IRETEOMFongine RIS | OF Foeha AT Rstotn
the 35 di gprolyibbtienpEilagd Fypppie isedtheh examinedobocdetermdnenditait on
counter SCANIshsidy s&t €8 18" Tt ¥ fhg has been set to a value of
0, the focal length of the lens is indicated on the display
panel (step 141). When the value of the prohibition flag is

20 set to 1, step 141 is skipped. Regardless of whether the
focal length of the lens is displayed or not, the code
change flag .chm is then set.to 1 in step 142 before the
subroutine ret_-:f.zz_‘ﬁ_s to where it was called. _

'  However, when the CODE CHECK subroutine is called in

25 step 107 of the POSITION CODE" INITIALIZATION subroutine
(Fig. 11), the zoom code after the lens has moved may be
different from the change estiination value. ‘In the same way
as that for the . above-mentioned example, when  the
temporarily set POS is "Ay", ZC€ REV is "7%, zcC FOW is "4",

30 while when the actual lens position before changing is POS ..
equals "2n", the zoom code ZC after the lens moves beconmes
equal to "1" for a change code estimation ZC REV of "7". As
a result, the two are not equal and processing advances from ___
step 138 to step 143. In step 143, the zoom code ZC after

35 changing is tested to determine if it is equal to uin ywhile :
the zoom code -before - changing is equal to 5. If the

SRR Lm0 st e i
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ZOO FORWARD ROTATI ON (ZMFOWN Subroutine Fig. 15 shows the flowchart of the
ZOOM MOTOR FORWARD ROTATI ON subroutine, which is called in step 26 of the
MAI N program Thi s subroutine describes the operation that 5 occurs

when“the lock switch SW is. changed fq.QmO\l to OFF, the macro svmtch SWMis .
_ h.: "_,_-- .0 OFF before

- changed fg té]fg\ slgef oD 9 3
the lens reﬂ%ﬁ’f_ﬁsta gr?zlncro ex emt ek, 11Tk ATl ON
" subrout i he skepl(l44al vheret ki mhetangohodh _{ﬂ;nmt Bdson the
LCD di S%@Ved fi‘@;ﬁtadéi ﬁogﬂtiohh%o‘ﬂedeeﬁé(tofm' Y g’d fﬁ; i cakgd and
e zoom notor starts to rotat -the Ien 1 War

t .t —
Z?rec'? i &Pﬁ s@%p’élage 188) & rﬁguhecmeiti@mmﬁa rﬁoslis ﬁmmiﬂvh}ed aRg,
a 155 dajé¥ ntaaeion, i angRatoted InMigd ? th@cpféwt mns@%d%dw%-* SandSS

g;

th t 183 d 1 tion code Is equal
Lhe " By Lel A 8 BEN L ntbe ce '

t ?\*"BE"%X tre rﬁt!%/ of

t he zoorpomtget‘mml wmbchowepsobroaﬁine Waspea&&bdt.he motor .in‘the forwa[]d .
the.

20,/ OL2L1 0Ny IS G GRAESEILN, Lt Bl T, |

W de extremty fJ _
back t oterm@e mlﬂi@’%m%ﬁ%ﬁntww eéﬁnilsl porrecsedi.s designed so t hat

Ibac}xbash L romegzlmrae@f ﬁ&Stﬁi&gﬂ&th? {ﬂ‘r;)fed r%ﬁhddéaerﬁmadpogﬁé%o%h@ Ehﬁ :
ens 1 n_t W extremt e J US er e e SW1iches
PP mOF:OrxP 1is. F’5¥t ?fsits g eﬁ?rwfﬁg &aﬁ BHSI tOEBﬁed at

from[err
the w deulaxmléﬁrmey P@Pqem?ﬁ (ﬁﬁalsttemgtw.( |wleer533tnh$ éeelhd‘aﬂewhehbep05| tion

code PCEhéS ze0in (@od&! b aftlerdSkhnéanBfk ﬂdﬂawﬁo@&dﬁe@amd (7% %HST'he?S_

B o AirFb RIS Y e PO L il hd Sk e ™ 5
posif i aprsbbitorCEdde: OPRS glseaiwrehaedammlﬁg.td:ttehezmemde oisthe S
I ens t GstdedV £i§ . ﬁéﬁlbﬁg‘,t)ind the ‘change estimation codes zc FOW and o
ZC REV are. set (step 146). For example, : if the lens is
moved  to a point where the position code POS is equal to

44"y 2C FOW will be equal to "7" and 7€ REV will be: equal

20 to "4", Then, the _value of the indication prohibition flag
Fnobsp is examined to determine if it has been set to 1. If

this flag has been set to a value of 0, the focal length of.

the lens is indicated on the display panel (step 148). ‘When .

the value of the prohibition flag is" set to 1, step 148 is

25 skipped. Regardless of whether. the focal length of ‘the lens.-
is displayed or not, the code change flaq Fcnne is then set

to 1 in step 149 before the subroutine returns to where it

was called. : :
It is not always determined in step‘ 136 that the zoom

30 code stored in memory is different from the ‘zoom. code.
inputted in step 134 when ‘the 1ens zooms by the change-
caused by actually switching the zoom code, as mentioned
above. Namely, it is supposed that even though the lens is
actually in the position which has the same’ position ‘code

35 bit which should be 0, it is detected as 1 due to a brush rot
'contacting the code plate. This separation of the ‘brush
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35 or the position ‘code PCS is aIready greater than [err] at the trrre “that’
this subroutine is called, theg macro switch SWMis checked to determ ne
if it has been set to ON (stefﬁ 186) . When the macro .switch SWMis ON,
processi ng advances to step 187, so tha.% he lens is noved to the macro.
extrem ty where the positi-on. code POS [err]. Wen the value of the 5
position cd&krembthenegder mhatiee GopoCcERTKdyeghtout | neanera e¥ibratiep 187 is

det er.mt ned ¢ bexlieeentc'aanokerdds& Sbﬁp £hi) cotaeat 1dtel h%& CHameS. 4 N f
zoom range .processi ngugoes to step 189 tgnset - e wi de lag FWDE to

bef ore | ooffi@WFasck TBUS: otheg@oomgrde ;inpy gd&ea et M??oﬁiﬁbdéh% 10
Itﬁss tha{t Bremied stdzfélaa mrmm?rﬁgt ﬁtﬁpﬁhiSGcéSS .| EhBOEBBk cé'ﬂef%@dl%@snt

€ pos I on,codae wW eatl.er an e .S OCCuUrs,
Lhe brobesdop aared,mith HiE Siansd netinglitn wR1ps) 5 RERS Bnt 2% 2081 b
CODE CHK samdouthece testt eperfoftmedd i81)step i L48hegemerates @deegative

Dokt i

becones eqygg helerr]. When this occurs, the zoom notor brake is applied
(step 192) grocessr ng returns to the £or nt just after fromwhich this
subrouti ne was Rexsfoygen the mzoamsweda SWwPpE ddmer AtrRrl tH3de LBF

'Elh n stgp wﬁéctet&ch]g.llys ?ﬁieaOtQCtFréféi—G?t:mé 1 1? 'dg EﬂﬁeZQQianoco&é[‘ge
e WMmade exirem err I'S es S 0. dete 1S, S]at us
As nott¥ aﬁ%ﬁﬁe tr?é‘wr%g@ ‘}"@Fﬁ’ty T g \Fr yadye e{st%eftleﬁ {: .
185 and préetesmipeadfadtedst mmara.pt‘rﬂe'ljlugi el (dl2paBs0) on nerdaui@S
swi t ched fé:?”éi&&i:hc&i o1y Dpeddi?on Sis! 'Eéerkegﬁeasfu} téieeweerse

SHCE v T ol e G O
Wi cﬁ\gxt rothase f Ehg [samd POSO vialwssepaté3 obtadseski nghé owpsulltr algyst eps
ot et ng Teles gl ol oTll g aEye s BRETHECD Mty Bt e
194,  \he®« hdspokntesprebad =g éha?tge%"dasth?tdﬁé‘éﬂé'&"t in step 150
becomes affirmative. : _
For example, when the zoom code stored in memory is the .
normal value "°°1b1nary' ‘at the position where POS equals
20 "7up" and an incorrect code "011binary' is detected because .
terminal ZCI, which should be conductive, becomes OFF, .
"111binary " is obtained by electrically: OR'ing for: the
reverse logic of the value in memory’ “11°binary and the. -
code -'Qllb-inary. . This prevents an erroneous position code
25 - POS reading when a brush terminal, that shouldé be.detected.
&“ as ON is detected as OFF. ' : S :
Accordlng to the present invention, any change in the
zoom code due to the separation of a brush from the code.
plate is not considered as resulting in a change in. the
30 position code but, rather, is handled as an erroneous
reading of the position code. The construction of a camera,
system as describe_d herei_n makes it possible to produce. a:
more accurate lens pcsiti_on detecting system while “also
preventing inaccurate _exposurelbperat'ions.' T '
35 ' ~When the zoom eode b_ecorrtes' an abnormal value, due to.a .
cause other than the above-mentioned described momentary .
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by the code change flag [err] being set to 1, the zZzoom notor brake is

applied in step 192 and the subroutine ends. 35 - There are twelve stop
positions perfornmed by this subroutine for the |lens which are marked by
circles in Fig. 26 For exanpl e, whq_‘_%he lens ' is in the | ock position

d the I et FIOR:ES C thlSisubro ne..the stop
ggm tion ’?@?@Wigp{“??a?o' ﬁ%%\ﬂ?e:aft ’i\esﬂﬁs‘ﬁ%ﬂ" Eu%iivl ?l‘? Hes®¥fom
[err] tiekeeutedhe Endéhese stieps, mri’@&ethrvpgy,_-:_"'_ ;::'(ﬂmr@eﬂnf rom
- ON to OFF t ra g,q?{ af .} pr=) e.-__ T =3t NS PEl D _
wher e thesg?%iﬁi%np%%%o%ﬁwf%a&ﬁ ?On‘i elr:,c«l: W DE" ( :
subrouti I r&le%i- 1 BNOERES W
subr ot i @eﬁfmfmea.cal I'ndehy Sﬁ-éeaestih@ Zdrpen-¢ Vtédcfh S:%’ztpeél\fd@en
wi:de_extrenm

h- t'h
oggr;telnzﬁlé’s et ”}fe R '83[ Aﬂ%ﬁ oi]go’[ h g?éﬁﬁgf‘get i %Becgfﬂ'een@%/ are .

simlar wOPr)eoxiiarai;th.tlons performed in the- above descrl bed:ZOOM MOTOR'
- REVERSE - ROTA ne, Vel e tlne the
SR "l b1 aseupd) VHE T cantfe BB ol EmSURERA LSy, [

| ens can stop at ané rell go&
subrout i fedies PfvokB@Ynieafplal | Tuis aclebﬂsme uewserseu ndpdai edfon the

LCD dosptayops gL__ st elr,u&QiHe nchéétﬁuécmméwt&aé%saﬂﬁ'dti:edst falihgt ating
in the rever ct;,:gf (step 301) &fﬁ &g .CHECK subroutl ne
is execfed® zlh%i? g foinaryhe Iogﬁ 83 \'KL Pg: &

swi tch Wsndvmt i bhecodwwOst aputdresl cheoded.

switch SWagy, Lhe Aecropsuhicl SUid | 816MkE168ES &931 o2
mot or br ake PLNg d and proce55| ng retyrns to the:MAI'N. program W -
bot h svm’l‘%i‘ne?qéhaé dﬂrllbhnapyy i oﬂreeaes |@%e§.ﬁe9¢§%_-_.,. FOREIf it

stop prohlu%'fé o,p., abut the data indicates the_;.;__e __;.s _.at:-"‘ the pOint

where the position code POS equals "OH", 2 oce ing diverges
to the BAD- CODE ‘LooP (BC - LOOP) Operation.--_ '
ZOOH REVERSE ROTATION (ZHRBV) Subroutine ' L .
20 ' Fig‘ 14 illustrates the flowchart for the ZOOM MOTOR
| REVERSE ROTA'I’ION subroutine ‘which 1s call d in step 22 of -
the MAIN program._ This subroutine pulls _the lens into ‘the
lock position when the lock switch SWL is ON when the lock'
switch is set to OFF in the zoom range during: an operation
25 to pull in the lens,' and the operation which returns the
lens from the macro position to the zoom range “"when the
macro switch is set to. OFF. To. stop the lens in~ the zoom
range, a forward. rotation operation is included to ‘remove
any possible: backlash._, - o T
30 When this subroutine is called, the focal length of the
lens is indicated on the LCD panel as the lens ‘is rotated in-
the reverse direction (steps 160 and 161) _ Thereafter, wide
extremity flag FWIDE is cleared and reset to o. ' B
‘The ZMREV subroutine calis the CODE CHK subroutine to
35 obtain the position code of the lens (step 163) * The
position -code POS. is then ’tﬁsted to determine whether it is




bet ween the | ock po‘sitic‘)n and the zoomrange. |If the lens is in the stop
prohi bition area, the zoomnotor is rotated forward (step 208) after having
paused for a period of [err] @By as shown in Fig. 26, The subroutine waits

until the 35 position code POS svvitcheslé_a]oma valué “[err] in steps 209
y the sta

and 210." \Wen the ?loleon code changh i ndi cat eg ? %ls,ls

of the codeJEFRRBE than Q% reguat nEoy"Pe"ext BHEY thagPpelitions cqde ¢

(s}3 ep 211), attmealeaore#tixmrtdara i stagaggid,g (m@s 2&3);%@& tgteps 163 '

subroutine nt as S e

When { be pogeléi %ﬁ '‘Code é f‘b §s1§:'1§ 3%% i’%cc)g? not %é[w 198
stat us of temla\ldeos!m Ba She |1'sena1ets<etn thete«pomzmnge mf: tihe thelclegkt ch
SWN is e S us, in this case,
a |l oop |5'§ :Ez)éér)rle@ |nvo ﬁghgggkiﬁ%g@lﬁn{@s rt%pﬁ%g% r}ségio has reached the
wide extremty. %erﬁ‘iﬁ@ vx%él@:svﬁl@h 1acketsvdtah, SHE ddser phesked dep
t213 the "taaﬁt‘ékt;h?ib pri@j[ b.'ttlﬂﬁ fédé@f[t‘i‘irbn. i's ﬁet th(isé éﬁl@éthﬂétQﬂﬂ a
imer is started to count a,period o

bosTti On CBEETRESING SSPeP LR e 00 CEK, ﬁgb§ be8nhe d5ap T8S one | e 1
step 216. pokittion t colepepoDd isasthen o [Ear Jaetrexmirep af7)it is
processi,ng o, st Nut he 4

reache b ﬁle zgg:o%nl{jan%l#'g f’% g’t%a‘?afjﬁ ha V\hﬁgt ate % %%Jig:ri 't 6T Jii(é)ni(sstep
218) to rmqaseemen cbhano Qhcegupd re@g&2y"n stee 2118319 2ds thu [Whe | zpem

timer is reahgeled iy, tﬁ@o&g&inmageoubweehs Stpsn. 165‘11%711 tthwheﬂDE
ﬁ |

CHK subrouﬁ%\nﬁéﬁgg_% g% eg;'bes bﬁFo“i%S%Cr%am%gfﬁ’ér, egn'h; HI 6t gﬁgen

peri od [er
readned, peeecuting Jqfrrpgxebakxkom oist bpratoated: andaraesaind(PECCHIASS

subroujénego HPep §Bg.time period [err] ms has been reached, processi ng
are sel cte such

advances to step 222.° The time periods .fe_r t he {rers
that [err] is |L8s 3%eR Q&84 the FORE Gk v @“t e ¥§ ngecall
Thereafter, the positi_on code POS is checked tp determine if
it is equal teo "Ogx". Until the position code is "0u", a
loop is executed between the operation of executing the CODE
20 CHK subrou'ti'ne"and testing the position code (steps 168 and
169). Once the position code is "ou", step 170 is executed
to apply a zoom motor brake to stop  the movement of the
.'L_ens. Control then returns to the MAIN program.
However, when the lock switch SWL is detected as being
25 OFF in step 130 of the CODE CHECK subroutine (that was
called in 'step 166 of ‘the present subroutine), while the
.‘\—*‘ lens is judged to be in the zoom range in step 167, tne
' position of the lock switch SWL in step 165 will be judged
to be OFF. A_ccprdingly, processing will proceed to steps
30 171-178. - - | -

' When the lock switch SWIL is determined. as being OFF An
step 165, the j.ndication prohibition flag Fyopsp is set to 1
(step 171). _'i'he CODE CHK subroutine is then executed (step
172), after which the code change flag ch‘é is tested (in step

35 ;:173) to determine if it has been set to.1l (in step 139 of

'the CODE CHECK subroutine). Until the code change flag ._i_g
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period [err] corresponds to the tine that is required tdb.30:elimnate
backl ash of the nechanical system while the tinme period [err] corresponds

to an arbitrary val ue that is Iarger than [err]. If the tinme.
period.[err] is shorter: than [err] é%:yrs woul d stop at a p0| nt cl oser
to the telgeextrgqm P 2 ation
proh| bltr%% fﬁ) 3[’ % ql@ar:ﬂ? %teﬂéllh]'?%u?’g%s”& t%?g 1 ag

setting is ed(etem%ae nthaé mmchamﬂnahw fiam obeene.

Then, theséacela | nokRaef isheth%“i:ds'iiﬁoip'@d@éi POs hb8 lWdern s@have@ane! .
-the’ zoom not or brake IS a¥ and the subrouting returns to:the N TN —

program BYOPERFiRg PAusSS )f%btbu{“Pnésltreé’ Y74 )k ﬁ/g"FﬁethMt t has
TELE smbrgpénnmoteli éh as rogwasd i rections ief stﬁup AN program Thl S

subroutrners IIe thete w tch SWE theles
i.n"the zoomra %&e\t/ %%#‘?‘? ﬁogﬁd smrengﬁét jé't] % t&of’ rr P The
"~ operati onsbépscl‘veaandglvne themindﬁeationt pa'ohiﬁ)ntdioat d?slaqr ggvai:sj
~directio h e 3 2
oper at i onrhiga or rre% eﬁ ov?ﬁ%s%??@eyo%\ﬂ% %‘«’S\k B OTA
subrouti- n(esteﬂtl'fg)tﬂgds&ﬁﬁt&'Q 1 petyrmes &y the ipeink fram l’@i%é:hiérs can
stop 18 mmxm pas teaxledy. lt'méreteb poaditiofestt kel ELEnsUlirpUt i ne

pancr i ebBRAkIPE, Y, huble) Bihee AT B, et R 0 oao

and 20 - 28%) . The CODE. CHK subroutine is called in step 232, and the  status
~of the lock sw ahe\Woon %Mrm€MEhs§ﬂ¥outhﬁet etﬁes%bﬁuhmg‘%ra'l‘é the

D Ao P fnS TS LF cwbReop e, RIS LSS oS 46 £o88vedun cii p,
appl 6s . blye rodeh iy tmeozodmaineterdfbmarﬂs atfctetmetnsomntqmshaaf baeev\her\sv

.the SUer'ats's'e& YEre Cﬁuxﬁﬂary section of a position code Pos. This
_cancels any p0551ble hacklash that may occur.' For example,

as shown in Fig. 26, when the lock switch SWE is changed

from ON to OFF at the position where POS equals "7H" and the

20 ‘focal length- indication is not prohibited, the value "46 mm"

is  indicated on the . display panel. When the zoom motor-
causes the lens to enter the area where POS equals _"GH"_ the
display is changed to indicate "50 mm" when it enters the

area of POS: equals "7H . ‘This may give a user the

25 :mpression that the camera is malfunctioning hy switching to
the tele range just before ‘the. stop operation,' despite the

fact that the operation shifts the focal 1ength of the lens

to the wide extremity. Therefore, . to - prevent such a
misconception;,. the 1ndication prohibition flag FNQDSP is set

30 to 0 (step 178) so that the focal length 1ndication of the
lens is shown again at the point when the ‘zoom motor stops

rotating. K : _ : - _

When this subroutine is called in step 22 of the MAIN

. program, the focal length indication is maintained on the

35 display for a- period of one second, in response to the
indication counter SCANT being set to "8" 1n step 29._"" S

€

I
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When the |ock switéh and the macro switch are both OFF, the position code-
POS is examned (in step 236) .to determ ne whether it is greater than or
equal to [err]. If the 30 p@leon code is less than [err], the tele
switch is checked to determine if it is gtill ON (step 237). When t he
position:code POS is.greater than or equ'a?l' to [err], the test that is

per f or med OHOQMWOMNIO&WW) Mnme | ens has ‘reached the
tele extremty. rplgus1s/dfsias! ofiel ¢TBFcRREL! %étmﬁiémﬁq«mgowﬁﬁmut he
zoom not or brake and return to t (F&r

‘posi i gn c oR@TATION; subxautiae, "ﬂh‘lé’rh Nt; ?‘I‘leil‘eﬁ§eps%5t of’ |@‘WIN
procesSsi ng hpegeaack hid cBuRFdutihec ddHAribes Stﬁés apefaeibﬁopthat
conpri sing steps 232-237 while the €Ie SWt&oﬂH\g qC]\lf untlg&: | ens
reaches 2 hePTMES cWheBrthe lagle FYHECR FULS anged Leop UEwp
237), Fts shety® macFo gswi€cht mect@mahmqed)ralm emppbu on (ame;tmﬂ)tmm
control returns to 0 B ey 1 0q.

i |l ustrat eGP ng#gghwéwn&s %%q{noff-‘l% tb%&g et?{}f ge?s eer'-;‘fg ?)lrgr% _?i‘ e
BACKUP openﬁdm extihemitperation is performed by di'verging from steps 6

and 57 of the e TEooft® ﬁf@i'bx}a%oﬁv&% AR P diiifoutliife L)

operat I on and the operation hese 1 nstructi gns are 15 perforned to

mai nt alt® doed Led Iﬁ“?reﬁﬁﬁ"yl fpngth aftherlensois ipdl S?tﬁévv@ﬂ fhe
mai n CPU widtispalagit ri gal  aaad edbns upthe eadr iided mekbeehd tiyu pf tagadiy (s 316

F e e pELEBed Hhd Sd€ PG, niTerEhebehn ndlifl [JEaCADPES gHRALE ©

t he BACKUP operat ncfions urre g
el ectri cal thewdeng é"stﬁ‘srfé?ﬂ@?‘%@ mti% 6%1 eps | 1B nt8dnory can be

retai ned for ascrheng GGDROSEHEGK VwearbmiEw&KUE’sOpeyﬁfeﬁmbwl endal &

B e e
less than or egqual to "IH (steps 183 and 184). If the
position code is equal to "Og" or "1p", the lens is in a
position between the wide extremity of the zoom range "and
the lock position. To permit the motor in the forward
20 rotation to pass the wide extremity or stop at the wide
extremity, the wide extremity flag Fyipg is set to 1 in step

185. Processing. then loops back to step 183.°

The camera of the present invention

is designed so that backlash from the gear system
25 is removed and the stop position of the lens. in the wide
; extremity is set just after the position code POS switches
A from "1ip" to "2,%. ' For instance, the lens is not always
positioned at the wide extremity of the focal length (i.e.,
38 mm) even when the position code POS is set to "2y". It
30 cannot always be determined if the lens is in. the wide
extremity by only examining the position code POS. That is
the reason for the setting of the wide extremity flag Fyrpg-
. If the position code POS becomes greater than "1y",
' accordirig to the movement of the lens to the wide extremity,
35 or the position code POS is already greater than "1p" at the
time that this subroutine is called, the macro switch SWM is

Seitvied
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25 mnimze electric power consunption. This is acconptished by sw tching "
the ports on the CPU 100 froman input node to an output npde by a PORT
| NI TI ALI ZATI ON subroutine in step 250. Thus, only information for the

above-noted four switches will be detected. 30 In step 251, an
indication of the frame to which the fiBmis advanced is displayed on the

~.LCD di splchegiant|to Heternime cidcit rhds béen haeti toOpNO¢SEepr 186)sWi tched
to a lower fr ey at h
reduced to aswtﬁoée"fomer ﬁ{&gﬁ%tglggstj@?e{n%n?ﬁgoéﬁﬁesggﬂé gdggﬁgs%r I'éﬁl try.
As i's geR&eR 1RBTuio%d, that meerm 18 aevedatocShsomanrae sesprenity, he
TOr e CUI ifdirel e SUIPEESH codd/PUSULk! MELRQU! iften uf@rvaméaafeth&henw

mi cr oprocessor i s operated at cl'ock rate, "the nicroprocessor may
dr aw Oopf’?fl&]io&f W@tﬁiaﬁl@at%% i Z_s%‘g?r‘?‘é rgaddedith a

8 Mz cl dmksi::etpe 18'heis1 deﬁam&ae&oto\mﬁé Iwatnaﬁ nepe rovsti?jl% e188 83 f
ercent e <] er (0] . -
Eurrent ﬂﬂ%ﬁui ' '&ngqug redu0| ﬁ'g éﬁ? %Fiigﬁ (ﬁoéﬁ EJ’

electri cakepi F-@l?l ttqisste& r@!ﬁlcﬁldes fdlaackamg &nd @hi befgrscchv@imjned by
runni ng paex PegT 404! A62AT! Shusy a1 gigy. 48 tne pdbitiod ol i
stari]eddistegg ThIS tiner | §Hsedto erasethe rimfrane |n | cati on
on tHe 3ﬁn€Hlaﬁd QPR COPREISIDG FhePsn 86 HES, j&tﬁ‘f‘ﬂ’@"* of several
swi tches. | natt spmabpoinits Heitd epysitdionhcBdB nsi]t]eshedgt-eadetreruna}e

| whet her gt ééuéft £b0 "@S.#” ldndiCehi) tBQc\x%ssettglteo Iﬁ%%vﬁqegﬂz ti#g%k% bt of

I ndi catiqn on the LCD | ay pane start tery rs

renoved 0 epo9BsRpnd Wf??msm AP G whichhsrpepts ddie nCAPBp CH6 to -
det er m rubfoutine sestepsOFtoo alﬁd tho$) Swintedl i £hQ\ pbeddifnn r eguest flags

o il oS, WS ELREND s L RRE B0 1h Cuoly SR 2T
processhﬂyﬁﬁcm%eapnliaﬁ(ﬁﬁ@@@ 192) and processinq returns to the
point just after from which this subroutine was called. _
When the macro switch SWM is determined to be OFF (in
step 186), or it is set to OFF. while the lens is in the zoom
20 range, the wide extremity flag FWIDE is tested (step 193) to
determine its. status. ’ e R _
- As noted above,’ the wide extremity flag FWIDE has been
set to 1 in step 185 and processing advances to step 186
just after the position code POS switched -£rom: "1H" to "2y,",
25 that is, the lens is in the wide extremity. "En this case,
the zoom motor 1s stopped in step 192, the lens being set to
the w1de extremity and the subroutine ends.aw o ' _
However, when. the wide extremity. flag FWIDE is 9 in
step 193, processing loops through steps 194 and - 195 unt11
30 the p051tion code POS is switched in step 195 as detecting'
the result obtalned from the CODE CHECK subroutine called in
step 194. When the position code POS" changes, ‘as indicated
by the code change flag FCHNG being set’ to 1, the Zoom motor.
brake is applied in step 192 and the" subroutine ends. Ny
35 There are twelve “stop p031tions performed by this
subroutine for the’ ‘lens which are marked by circles in Fig.

C
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If the filmswitch SWF is OFF, steps 257 and 258 are ski pped meani ng that
the processing goes fromstep 256 to step 259. At step 259, the tiner is
checked to deternine 25 whet her -a period of at |east two minutes has
passed since the tinmer was started. If |€® than two i nutes has passed,
processi ngp 4 urrps back to step 254. \Wen the tine period is greater t han or

| tot det d
i1 the (i m2? O Sanpi 8¢ FRLNI Tk HLMA he LR, Dol elibpf S 1 e
set to-0% t%'plm isosetit te OFE: sat agckot cald #hﬂat @slhrrwiqda'@.ed

Si nCG\I/hQ:He' @Eaﬁ\ﬁﬁo%ti%ﬁkﬁﬂ 18 ASSEHY &%espéiﬂﬁ‘ %@&ez%éopﬂs@}%i%ﬁp
However, at. this tineg, thetrmerflag w |l be equal § Thus, step
261 | 2 eFOGR cHO S witehetenaR it 9o 2[Herrr]tf‘é bel€et the 1Widey step
262, theehztEBedutwl.ay Wisarel the mackd éaatbhvatsed:mg@rﬁmmreonddbt owyal

eIectrrc T ) Che - UTP 2 h ACKUP |
oper at | oghs?gggiang Q’ (%:‘pg g‘ﬁfﬁ%s iL*S4' S"G)g‘glun?ltﬁlg) ée?ﬁs % %‘rlygé’\% géh SVB
is set twhere the pos:trbrwtm@qderﬁos eaMitehes ofrom o Tt tat é&Ht'hat | ess

t han tmz&ﬁuﬁggghaﬁxmsmmﬂge timer was started, steps 261 and 262
are skipped. _Thus, en electrical power.to the camera is rem oved t he

LCD #Pspl ay pl‘ai'tﬁl' 16| L1yt rakes o theqi £he¥chants iy the  ZO0M | BEDE: t wo
rr} ]put \e/\; suﬂi'bﬂtlhée tHat tie aaalrmtcfa pBylh eét:tiht;e ﬂtéphagmparme \é\ehiﬁaﬂ shut .
(0] e a 1 S st ed Ln t,he canera, as I cate t he
battery % toéﬁ 'ghﬁ\l *‘ﬁ St S545 gy cﬁé i ﬁ&b’“ @oﬁ{"é % er?e hot
above- ma@meﬂm oepdet aute;kemin:yr-at &hies opgiradiicthshduk shift stherfietalat e
(step 268dnge bf LheldetigTitedkie whes h@ﬁtf‘efnh.ﬁ? a%l e&txafla&evant@ﬁ& or

rmr;eq\_l,{m nut es hgve passed since the tiner was set in 64. | ess t han
sevel? ePRFAGLQN S perFERed iR theeralpoyg- F@ﬁ‘-‘j’f *Eegxaﬁﬁ%d”ﬂ? R
determ 'REVBREESr ROTABIOR! bubroutine.. However, in the WIDE

subroutine, the lens can stop at ‘any desired position in its

b Lt Lt e Y

travel range.
When the WIDE subroutlne is invoked the focal length
20 of the lens is indicated on the LCD display panel (step 200}
and the zoom motor is caused to start rotaﬁing in the -
reverse direction (step 201). Thereafter, f:he CODE CHECK -
subreutine is executed and the status of the 'loc'k switch
SWL, macro switch SWM, wide switch SWW and position code POS
25 are checked. If either ‘the lock switch SWL or the macro
switch SWM is ON (steps 203 and 204), the zoom motor brake
is applied and processing returns to the MAIN program.
When both switches are OFF, the position code E’_OS__ is checked
to .determine if it is equal to "1g" in step 206, which
30 indicates that the lens is in a stop prohlbitlon area
between the lock position and the zoom range. If the lens
is in the stop prohibition area, _'the zoom motor is rotated
forward (step 208) after having paused for a period' of tl'
ms, as shown in Fig. 26. The subrout:me waits until the
35 positlon code POS switches from a value of "1H" to "ZH" in
steps 209 and 210. When the position qode changes, as
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(step 265). If the flag is set to 1, power for the LCD 20 di splay panel
(which was turned OFF in step 262) is re- applied (step 266) and the tiner
flag [err] is cleared and set to O in step 267. Thereafter, backup flag
[err] is set to 1 in step 268 and processing di verges to the BAD CODE LOOP

(BC LOOPR) Eeratlon to.performerror PHocessing. 25 . V\hen the tinmer
flag [eripdicated by (thetmpatuscofngh 126 cade %Rﬂm%d flag nenthe - t he

LCD dlsmmepa&e&e&n&tﬁotﬂrﬁf aleds skitstianty @é@éﬁseurig 'gqﬁﬁafwaatastego
£en-m put es

265 to te %----nedth han event. g

ove Dadubof, heakenda .wlﬁei (PEPPo2120 And | Ehe AubFauking  endboar od-

and set Im. ﬂmis easp, 26Realidnpr deeseitngaodither geistet ce:tttmmﬁyes of N
t t f E %gat D:xCODE. L O C '

e r_;{cholnog; Wgﬁ Ill—l'i:ir %iﬁfmﬁz ?Eée?I ow o%egﬁggéeriﬁg g r%s?tgguc I on ?s t hat

Oper a
per.f or mnot cﬂqlpabc'ébﬁ?ngthe shatusi oft thet Wdﬂg swdtch M&%&W’tﬁd’/erl ng

fromtheg e%"Eg‘iS subrpgt i PgaOre {88 HOPSHA | PQ g@@n tde gy LOOP
starts, data for the 1ock svvltch SW. an macro svmtc:l 'Efre inputted and
stored BFaRaREFing slegps baglh to Tstep ?Ré"-bac'kh'dﬁcf Ay thig) cpsSeyedted to

determ uodpetileerfbkmlea SEhvthvlin - Tetleps, 202062 £3 Mt 1 PN tilfe Meagas tO
g from-the BACKUP operation (step

her .the err p. [
281%l Mﬁe%‘a@ ﬁ% gel §xgg¥§'ti%&2 it is reset to 0 in step 282.
Af t erwar.d, thmer(:[tldeswlidp Imdd:lcthisssew ttﬁledFFo @& detepmpsed “dmd

2 oS hEagal S8 P a1 s et MG O LhCRR somieput
negat | véStPRUS IR itdngn da shprted (ke choy 'ftEhpﬁ’égag pE By WS o L
i nput t edstepBasetsppon Then, i g , pobd thent wqdevmm wBohi:aiamdadbyo i
detf§n13§ecttitg %HQVCODﬁNEﬁktsGbP@ﬁtfﬁ¥ iﬁ step 216.1 If the time __'\J
period has not reached tz ms (step 217}, processing jumps.. _ |
back to step 216. ' When ‘the time period t, ms is reached,
the zoom motor is started to rotate in the forwerd,direction;_
(step 218) to move the lens to the telefrangé.filn-stepﬂzié,
20 the t; ms timer is restarted -and the COﬁE'CHK'Subroutihe is
rerun. Then, the CODE €HK subroutine is - exeguted and the
timer is checked to see if the time period tl ms has been
reached. If the time ‘period has not been reached,
processing jumps back to step 220 to re-execute the CODE CHK
25 subroutine. When the time period t; ms has been reached,___
' processing advances to step 222. SRV | —
The time periods for ‘the two timers are selected such- : \/
that tl is less than tz, as shown in Fig..zs._ The time_ | '
period ty corresponds to the time that is required to |
30 eliminate backlash of the mechanical system, while ‘the time
perlod t2 corresponds to an arbitrary ‘value that ‘is |
larger than t;. If the time period tz is shorter than t:l' _
the lens would stop at: a point eloser to the___te,le e;;tre;nity R .-

than is desired. - - : |
35 - In step 222, the indication prohibition flag FNODSP is_

cleared and set to 0. THE purpose of this flag setting was'
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renoved, processi ng goes to step 286, \/\herel n the LCD di spl ay panel SRt

down and processi ng advances to the BACKUP operation. 20 When t he
battery switch is deterninedito be ON, the tele swi t.ch SW, w de switch SWV
and photometry switch SWs are examined fgtep 287). If at |east one of these

switches is set to ON, processing advarces to step 289. Alternatively, if
all three se¥pdpdnest eiszth%t(g@%S“%ORI REVERKE d ROFAFION nsubrepsine:

the setti ngmﬁénl 0%@%@&@%&&:&%@5 thal1 ens Mie?qa@ew ¥rEEné ' 96D

their valueé re in the ngnory. . If these ettings ffer Tom
iew Breks’ 8 canpbiet aga the" |

what (was st Pﬁf tPRPRE pprihe ) ZRam s etoXyy
st ep 289, tbabyehtage etuthsbaid dhe MATM qkeskam) f the battery- voltage is

nore th d battery is considered as bei ng good.
Thus, ah“né %M ﬁéggf (?'ﬁg‘#cb“g‘??& °pane| becones OFF (step 283) prior to
di vergi ng to theFi4i NI oghews ftive Mlowghaod agfwitilie t FELE3Ssubkout inee
what i nfor u di |6§§_% thgeL G & n
LS %h@sb 1&%\% dgﬂswl gﬁwsf C\tq?uot ﬁeﬂy ?\%?’![raﬂ1 SV\BO%lﬂe@all

(1) the tele swtc

OFF and t heSwkxeukinef ishealied swteﬁts\i\egarﬁrmseaesmwlsmr &op QN
sanme as thﬂaefalm Béﬂéeﬂsl nt Bﬁerraaafuyréﬁget =0 § wgﬁos&&ismtddw oS

ooyl L hFE bapRh k8] “BRava Y VP Srat o foR aRE VIR (P
swi tch SW. matbmees otbm:téﬁ gotakes dnn@olfomammyr(astépnzge) nove d:lﬁoo .

M5 pause i gy r educerel éﬂez%’:&tﬁ&xﬁfﬁ t‘ist hﬁiﬁ@lh@th“%égéﬁ%ﬁﬁnlo
step 284, so astoloopt rough step é battery is

-29
pl aced i n PRETOxHa, 1rrddier @‘é‘f%‘f‘?%‘ﬁc 'aedzé"PM UQFP& @5‘%@ TALION

|ns‘t'K/uct|oaabtrba|u:me=. It is the same as the WIDE subroutine in that
15 the 1lens can stop at any desired position in its travel

range. S
‘When ‘the TELE subroutine is called the focal length of

the lens is indicated on the LcD display panel and the zoom
motor starts teo rotate in a forward direction'(steps 23Q_ahd
20 231). The €ODE CHK subroutine is called in step 232, and the
status of the lock switch SWL, the macro switch SWM, the tele
switch SWT and the position code POS are checked. If either the

" lock switch or the macro switch (steps 233 and 234) are ON,
processing advances to step 235, which applies the zoom

25 motor brake and returns to the point just after where the

) " subroutine was called. -

S~ When the lock switch and the macro switch are both OFF,
the p081tion code POS 1s examined (in step 236) to determine
whether it is greater than or equal to "cy". If the

30 pdsition code is less than "Cy", the tele switch is checked
to determine if it is still ON (step 237). . - When the
positlcn code POS is greater than or equal to "CH"' ‘the test
that is performed on the tele switch is skipped, ‘because the
lens has reached the tele extremity. Thus, processing Jjumps

35 to step 238, so as to apply the zoom motor' brake and return

to the MAIN program.
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execut ed when the RESET operation is perforned. This 15 operation is
executed at.the tine of a reset-start or when processing diverges fromthe

- BACKUP.operation. The RESET operation di verges fromthe BACKUP operation
when nore than seventeen m nutes havecpassed since a battery was renoved i
fromthe canmera or a battery in the, %e

ra fajls TeRES pgratlon
is perforred Hewgrseryhd £athe (BPsitiqn &ﬂa*ip r?lsen 1fs el f‘et afg ‘the
- cont ent SmeghingEhaenERY téne amitel nbd cOPFscypaw "'_,imgnuleops bAbker
sevent ee Ut es, ta t i a
. not be rgf’ r’e% gﬁ% gugr&gtiﬁe g%a-a‘--l ﬂ{ IE?% b‘fbéeé;t EBHEQ éﬂpl ags/ -~
are cl eastedpsn mmmwnireug;he htepes |-':mi(ﬁr¢1to§UTf I Py untlil) she ()
ol cargd 3L NalaCho POB G ST bhTLAL ARG enb Raienceu sl ko wier
pr.ogr.am st art ereafter I'S Rp|l ‘to th di spl ay
_ panel anﬂstﬁ@thRfT F'WFTI feterTi28N )30 a§ul§*’(ﬂ.‘ﬂ‘¥ ng iﬂ‘usgﬁd 3ﬁiﬁle opg
call ed (Rb€ps BPRkaNIs38ppriddl Ystep m)narﬁftc&,miﬂ'olpcréﬁunmsthe £ 100

(except for the | ock swtch SW, macro switch SW battery switch SWB and
filmswiRH REFIFRM: he - output node. “The status.of :the filmswitch SW is

mputtetBAGKtﬂ?etppéﬁatBéﬂ “and checked. i.n step 308.to determ ne whet her it

st Canat.

&

|s Qg A va fig mg&e&wgs ﬂiﬁ sbiri @ @3d ik IRAIRS |
Therefore I |'m.l oad - request err | s* set 9 1in sttfip 309 and
t he RESIEF%B#?%G ba - QPF@P@”&'satoB’éq’@ APRS &&gf‘atlo:';-.r,ﬁo.\%?\%ﬁ O tHe film.

'SW tch igerairnéd Oy thfvérbﬁhqoatr&nfla@dsars] amdn(ﬁ’i sof, thet MAIN step

309 is Skl ed when . t I S FeopB'€ elepd’ I ng
di verge?ﬁ TR gRRU eoi;')jera 10N EEY %NBP@T i’;bg{l% oanﬁeEgg%l%es of .
i nstrucoperaticn pedf she REAET reperabionpp @i‘ﬁ BﬁEFHFF RnsSaAe showﬂj

in ki gper%%rmed W_Q?S@aintain data in the memory for a fixed period "/
' of time by powering the main CPU with electrical current -
supplied from the backup capacitor 320 when the battery 300
is removed ‘or- is depleted. - When the camera goes into the
BACKUP operation, all functions that require a large amount
- 20 of electrical power are- suspended so that the data in the
memory can be retained for as long as possible.?

When the BM:KUP operation begins, all inputs with the
exception of the Iock switch SWL, macro switch SWM‘, battery
_switch SWB and . film switch SWF are ignored in ‘order to

25 minimize electric power consumption.: This is accomplished“
by sw1tch1ng the. ports on the CPU 100 from an input mode to
an output mode by a PORT INITIALIZATION subroutine in step v
250. Thus, only information for the above-noted four
: switches will be detected. S '
30 In step 251, an indication of the frame to which the
film is advanced is. displayed on the LCD display panel.
- Then, the clock rate of the microprocessor is switched to a
lower frequency (step 252) . The operating speed of the camera
is reduced to as to lewer the power requirements of the camera
35 circuitry. ' As is generally known, the faster an electrical
component is operated the more current that component

-
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instructions are executed by diverging from the MAI'N program the BACKUP
operation, the LOAD operation and the LOCK operation. At step 320, flag

[err] is examined to deternming.15 whether the regi ster has been set to 1.
Flag [err] is set to 1 when t'he back cover of the camera is brought from
an open position to a-closed position, tkkez film is not conpletely |oaded

and the filsh@By n&'é 'x‘é%t or a3y &Qistbﬁﬁ:’é requﬁtq,d mic%ﬁﬁobbsﬁéi' bgen
set to 1, a fil uest er.n [err% creat ed res onse to
The | oadi nPRerRkes Bh 8 S5 rheis, Sate o khe BLPEQBROGREERE

cr yst\aLI di smmmacﬂ cukreht.cams a:t'(asﬁ amné&ﬂiatmbﬁadéssbhe isl @memﬁrat ion
IS co et t FlLLM
o1 can onit e 3 B G crafer it B ok 6BkoBpkBor | Wi Fy Jheratt

i ndi_cat iSon a‘pmg::{maﬁrelx 33t perdentprguitckeng thavaratsthe % cMH326pesidsr e

the 111 m | sk orel bhgorbiiibe SOSek e chixbhe. ! Atuis, Sehe! GobirAdblM

PATTERN ON subroutln step 3 all ed I S subrou tine 3 pfrforns a
fi'l m count oK rrﬁeQWﬁfﬂg Ponex FQQ%“WR?%RH Rfuap ejeqbrical ©

ﬁxecuL ed t ¢oli Bplayenithe dXdtNi Tty a@mfelthlie Wbacﬁmpl?bw?s_ bipat
ave been t o counter [err] in
di spl ay. néﬁgggﬁﬁléﬁ?1éﬁ%¥%%§{ﬁ3§#§?§¥E?¢: éﬁ*@ééiﬁ%htmhlch this operation
35 di}@rged. | NeRtORG etdmer Gigistarted3ABtemd253)r] cBbibs tinem is 62
step 326), usBROEES SrdGed Wk 1A 15 %dal%,;eg ifaAltidh FA:U\&:E’&T FSbLeY pane1

subr outi ne. Infornatlon corres to the FI F1s stored

LM P
in the di spPSy RdSH ytoxadedenm the merery JFeht ;"%aﬁ’e‘f SevYeFadd
of f,, The FeWligheNDl @Qif Iél\éprmsa; |ﬂmetbeﬁtéeyusnitbh \SWB ds ttebtved gbd

J ?8\%&2 | BEbEhTEOURGab Sl e TEE e dd oL B307kS (R Uit U BELCESS N0
OFF, the film indication on the LCD dlsplay panel starts to
blink when the battery is removed (step 255). The f£film
switch SWF is then checked in step 256 to determine if it is
set to OFF. If this switch is ON, ioading’ reque'st' flag
FFDRQ and loading end flag FLDEND are cleared and set to 0

20 (step 257), the film frame indication on the display panel
is erased (step 258) and processing proceeds to step 259.
If the film switch SWF is OFF, steps 257 and 258 are
skipped, meaning that the processing goes from step 256 to
: step 259. At step 259, the timer is checked to determine
25 whether a period of at least two minutes has passedfsinde Y
&nf the timer was started. If less than two minutes has passed, '
processing jumps back to step 254. When the time period is
greater than or equal to two mlnutes, processing goes to
step 260, wherein it is determined.if the timer flag Fqy is
30 set to 1. _ _
The timer flag FTM is 1n1t1a11y set to o. Whén step
259 indicates that at least two minutes has passed 51nce the
timer was started, processing ‘goes from step 259 to step
260. However, at this time, the timer flag will be equal to
35 0. Thus, step 261 is executed, which forces the timer flag

Fpy to be set to 1. In step 262, the LCD display panel is
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and then returns to the point frctm whi ch the operation drverged 10 TSR

Operation and WND PULSE CHANGE Subroutine The fol |l ow ng discussion is
directed to the LOAD operation and WND PULSE CHANGE subroutine which are

interrelated. . The flowchart -di agramfor the series of instrygtions that
- conprise the:LOAD operation is illusB@ted 15 in Fig. 22. Thi's operation
aut orratdemdu/va\tedstbheoﬁdsenwté]aaddiutenal ne&]?ctriﬁamo pdm camphanl o the
correc Egg% mgt .t of .a. agraph.. operation .
1S per%) iﬁ'“% S é??ggkcféﬁ Q@eh k'7{1elpsett|'ng @h ] |%ﬁr€€} Bh SW.,

t he m&t@Yss\in cﬂlsvﬂpapd Gﬁ\@ﬁ@m 284260 potidnthen had:m:yfswmtﬂiF to

ON, asgwg rigtggg g‘p%ﬂ,oadl ng request flag [err]- has been set to 1 in the
MAI N program Eirst,  a wind pul,se counter WPCNT-i's‘set:to "18" in step 33§/

Thi @ count &&r r"é!?poi"me?ot?ﬁ@ A FERP A59 oﬁﬂd&ﬁﬂtﬁﬁethdr—f Yesgdthan the |
film t%mmmmwus&Mrmw e:5e t&m 34D shepebakeslpge in

d t W ND PULS r out g filmadvar ce (V\A nd- up)
motor 2PL pld de3( g WkipwRl, | oRhYF, *VBeB, e 188k rlemy pover; o
| ni ti abameraods Iogm{med], diie WECD ldsplay f phhad _-__y{ﬂr]r]cantinhen t:vat to 1

in st ei‘néff@@te?’g displd;?l ﬂ)ﬁp aS%i@d gogxgﬁﬁggfif,t'%r oAt noF ?:21% film '

started. The 1.5 sec used ¥
skl dEWR ’Fgﬁbﬁﬁdperaf’dvt d?éf Iavdeaneht wikd W’nﬁhﬁﬁl offeount er WPCNT
is not equakhém i OBat&ek'lyeiWN?lﬂ&ﬁfed}ﬁm(ﬁx&UbéﬁﬁfapeaéF!iﬁdiagtedt0 be

or ot 15 € BAECBET LG b LRG0 3F afbp B, 3493“5%3&%&%5053%2"[?’”"

rotati

63 1. @%@ﬁd&hsrammm Melaloam ethehelmlwmate otsltssiatohedhe
wi nd- Wadotes Ted NokRgIeaeEeN (Hep ﬁ‘éagu'a%‘d f’éo lgfn egeturns t
Ielsfortelnltlal |ngstage -.|

th%CL%A‘E‘;é:?%erat l OnimeTgesrieo( a”%f seventeen or - more minutes ‘have
passed since the timer was set in step 264. o '

If less- than seventeen minutes have passed, the "timer

flag FTM is examined ‘to. determine whether it is’ set to 1
(step 265). If the flag is set to 1, power for ‘the LCD

20 display Ppanel: twhiehs Was turned OFF in 'ste' 262) is re-
applied (step 2661 and the timer flag Fm is .cl' “red‘ and set

to 0 in step 267. Thereafter, backup flag FBC is set to 1

in step 268 and processing diverges to the. BAD CQDE LOOP (BC

LOOP) operation ‘to . perform error processing

25 _ When the timer flag Fpy is set to o, 'steps 266 and 267
are skipped._ Consequently, -the LCD display pane}. is not e
reactiv_ated". : Instead, processing goes from step 265 to step N

~ When it is determined that more than seventeen minutes
30 have passed since the timer was started, the timer flag FTM
is cleared and set’ to 0 in step 269 and processing divergeS'
to the series of . instructions that perform the RESET

operation . : : -
BAD CODE LOOP (Bc Loop) Operation _
35 Fig. 19 shows the flow of the series of instructions

that perform error processing. These 1nstructions are )
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5 normally advances:within 1.5 seconds before the processing goes to step
3406. After switch data is inputted at step 3406, step 3407 exam nes

whet her a battery is in the canera. This test is made to determ ne whet her
the battery was renoved during the advap |ng of the film -In such a case,
10 processing di verges to g.he BACKUP 9@& ? @%L— ghb%gtfiw\mﬁ thve at i on

of the wg? Hat BBt B% - fRem . ’ét?%p 8.- Wth a battery
| oaded i n"the camnera,

" E\ '3409 i s execut ed. Th| s.step checks to
" det ef ni neBACKURe OPEER, d9Rech ﬁ\/\Ftl s gz théf 1bhk fewibawi $¥RH SwWr
is ON,. step 34ifens tpreacﬁ@sb@m’ #hPTtEre seats fI

a ln rStepunt er
rﬁetore?uﬁﬁé g ﬁe%qﬁf%wqg iimputitedhand fgiﬁ %ﬂsétE A and

Thi i G i B slaedortmedd¢ E‘agg t he
_back cgvepsgo .t ieTRew, c &hs o B®n %a%ﬁrlﬁé T

i ﬁaaeeas
(this proc%&?‘hteh ﬁ'{o% %%t’slifdank Jhat i} iftrnaa h'ﬁ% ng oégégt?gn B:e
e

.back covel ca a |s gkggggn a_bedttlvlemgémq

Thereforetcpwﬁt%fé%eﬁl 341% Wg, oY Nas sétttne ilv,nétpul se
off flag ;erne(pjséps 181)S|n en B rr |s i ni

af fi I’ITB.tIV answetq (gl-\@nséébgmzo snﬁpemn ¢ oth %tt#:ﬁ: dXSé,%a?”p;g%Y/\P

equal s 0. ITng Q res t qnad lprwodsedng| dEveEIesy

t he wiyd mﬁ&miﬂpch%dnﬁf’ OFF, a % ‘?Deve?) pPoceﬁsi\:' ng returns to step 3404 to
repeat th QRRIN ( @a@fam ng steps 3404, 3406, 3407, and
3414) unth"[ tq’he w nd Bﬁ ? Iéswcut'ﬁmsafﬁ'—ﬁé' wERS p‘fﬁdtgﬁg \% I's

swi tched from #BeQYH e to a ow I evel i g be@83,4i¢11|15b@< aegadd ey set
the flag [é‘\iﬁl}o{wiﬂe PebecteskgPERERTPE urns to s

ret ur ni n 3. fmeesseg [ edP] hFP‘now be . e ste
g 'B’é ﬁxecu%g tél e%sér% r\g,l ' tLhEhélhgtterYeFH%%gﬁd S%I\P{%avep
een

eﬁs fepatteds: | a2 bLj;shed wridh stae %setenyeqtel 1
and SWAP basibgereo determine TN

LCDh
processi’.ng goes to step 286, wherein the

removed, essing advances to -the

display panel is shut down and proc

BACKUP operation- h is determined to be ON, the

tc
When the pattery swi -
* h SWr, wide switch sww and photometry swi |
. SWitc". e + one of these switches

are examined (step 287). If at leas . g

is set to ON, processing advances to step e step 208

Alternatlvely, if all three switches are ‘ e na

£ oc
hether the setting o
5 i checked to determine W o
* ls switches (SWL and SWM) are different from their

macro

r from
{,; tored in the memory - If these switch settings dlffet .
store e
| what was stored in the memory, process1ng advance
289.

the voltage of the battery is checked. ti:lz
the battery voltage is more than a Predetemi::db‘l'::":i;g of
battery is considered as being good. Thus, oy prior to .
the LCD display panel becomes OFF (step on will then
aiverging to the MAIN progran. RS MM: I;I:id on the LCD

35 determine what information should be 4 SP_ Y

30 In step 289,
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in step

3416. Thus, processing goes to step 3417. 5 Since the flag [err] 1 in
step 3417 processing goes to step 3418, where the flag [err] is set to O.

After the’flag [err] has been set, the SUE routi ne executes step 3419 -to

‘changed from1 to 0, an affirmative answer is given to the test

exan ne whet her SWAP equals 1. [If the w® pul se remains | ow, a negative.
result is obtaWhea. (Therther &els cpwitioh | SWTp wide ymstitehrhSYW . and

pr ocessi hbﬁeﬂétEQr@Wﬁtéﬁeﬁﬁs3@@% 2196 oF¥40dna 34hd 286LE1HG ofeRet NE

flag [err ch ed froml to step 3418 SWAP rerral ns equal
to 0 so 1 Hafkpmuase AV snd, JAcks, “suatioh Goihe ane,as \he

pul ﬁe W vslues':(@tﬂﬁ:léd odna ir:]bel Imemor}t Ofarhl ﬂhel w&pecﬂ]ve éléwitm‘ss thaIJ
a chang in t r in.ste

Ther ef or emé?%é g@l?@?é@ e'ssé%l Pg % trt%eé:?] ssﬁgﬁ’geg r?oﬁ %417
processi rlngﬂmdt()sbeszQ&IO thiee 16 ¢4 %;jla[xema}n% biinks QN imetemt ep

3419 is eqput ed‘he\'\'@ﬂtﬁiih Iafethae wa@l Wié&xhﬁﬁ Svird hadebbomA RS | oW
I S se a FI LM PATTERN 'BLI NK

| evel to _a_hi é_
| NDI CATI éW“’SLﬁg‘F%uFE eF’s qﬂbr%‘??&’é\ﬁ | ﬁ ?639'3’4213" #h&08 M7 PAR¥PERES BLI NK
| NDI CATI @Ntruduamd i (stép| re2hapedorhdd ithe pBCt EOOP- rﬁuﬂmtrhgﬁibdckpltoy

oWh h . 25
Thi S 8aussek R ”Sﬁ?ﬁgéa'gfa g DL IR b PebEsdiod W O yBed
&he amArahe bl ank-shot film - After '

cor r espoRaktesy: s
execut i ngegRe aplarg@aﬂdi.e in step 3421, |s subtract ed fromthe w nd
count er

S
pul se count er W’g’\g 3_}1‘3_{‘,5?{; é_)es St-g}that t‘%ér#’é%ﬁff%% Oﬂ\ﬁefﬁ%ﬁe?ﬁg wind..

WPCNT 30 becBAg
pul se cosnecmi\m\mlmxuathé ORESET| fopeeamm piescpev@arovedPCNIThgsnot .-

equajs t GopératiBa \AQ\Q:PA&&@%GE:;EUMM 'dle & e}aéaﬁ-sea&erbzsvllﬂ%e P\LAJAIng

Int

the processin ned earl i

55" CHARESSRRr b0 (VTP ot on: He HCK S qoBaE et Lobunt o b

subt r actepexakeidy drheeuges ﬁtmwhhs@kﬂmmeopemtion when more than
seventeen minutes have. passed since a battery was removed

from the camera or a battery in the camera fails. The RESET
20 operation is performed because the capacitor 330 is only

intended to retain the  contents of the memory for-

approximately seventeen minutes. After seventeen minutes,

the data stored in the memory may be 1naccurate or may not
be reliably read back. - - '

25 First, all memory locations and flags are cleared in _
step 300. - Thus, the position code flag Fpog is also cleared
F
so that the POSITION CODE INITIALIZATION subroutine is R

called when the MAIN program starts. Thereafter, power is
applied to the LCD display panel and the PORT INITIALIZATION
30 subroutine (discussed above) is called (steps 302 and 303).

" This subroutine sets all ports on the. CPU 100 (except for

the lock switch SWL; macro switch SWM, battery switch SWB
and film switch SWF) to the output mode. : o

The status of the film switch SWF is inputted in step

35 305, and checkQQ in step 308 to determine whether it is

OFF. If the Film - switch is OFF, film loading hecomes
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puI se 'W. \Wen the w nd pul se counter WPCNT reaches "0", * the forward
rotation of the filmadvance nmotor is stopped (step 3424), a flag is set _
for the non-execution of a REW ND operation and the proce55| ng goes to step

342 of the LOADING 5 operati.on’ Step 34§élpet er m nes~whet her the REW ND
subroutine be perf ( ) W

subroutine O% séxbgc%'t ed%g gg’%e'vemg % ﬁetﬁéa%h t@ﬁ@ﬂ
proceed tsetstl'@plMSWIMB|am10th¢prm2§|ngegeﬁionhddugwg%ertcem an

affrrmatrng rF f@ﬁ.p.to go to steps 346 and 348. In steps 346 and
348, {err] Is set to 1 a nﬂl’cls set to 0 for the REWND operation. In
G

st eps 344, 350 Hﬁwes'@z'. tife ¢ v awetteh ig set ke o8, the fidm jlopd set
% 24)1 amnd;l_ [ e1af | i® Qetlt'se“ﬂtgn,mae EH,MA&\% Cég%\c/lviﬁérﬁmg;@@ Qﬁ%ﬁp

: iC | er f or,me ergtion Fig
24 i) ust&é?eg RoSHLOREN SHE 0 O RV SR 4 FEOFFERINT S §8E9PROm
step 62 oftéhth&ABACRUPgbperation.and from the above-nmentioned LOADI NG
oper ati on. h _ the filmback into the patron when the
| ast fil m ramiﬁnf&%&;ﬁhggggg‘ggqgﬁn step 360, the wind-up notor-is started
in a reverse rofhei osediiagt ioh. inghrneiians step perfogmertihg neRILY 25

det ergge ft@ﬁi&ﬂ&'fd}? fé%&khﬁ%{'g éjf‘éecéﬂéwﬁw o) Ygls Qi': Tg{/\l;!:\ﬁégn

functions nt the stoppin
processi ngf%egﬁﬁ’ 'bsstae‘beBéP‘f%‘gEFSp 'Pﬁevag gé“r‘-{)t FEYM 3‘9’? h& A4 Md- up
not or setpz{cegra}m.t otbe BACKUP nopératibe,fithe CBQADBGwemimtl endarkthéi | m

pattern tr&;% r%, non the LCD display panel Then, the subroutine
returns to egl nni ng of the_MAIN progragt [irr] and [5 gg equal O,
sing goedt osteP MARR pr §3A%m BEnoroun surﬁ’l‘i”“ €9 aERe AR MING

r oCes

IIONDI &"s'l Obhaitieatittive. rejdwtesi Mas (el Sét etqual.s. KlagdFighpl isqusdts O,
Steb 320 40fy Ui Eh Uhl MR AT BV 062Uk he Fis MGRBRLHE HDHFTar?™

open position to a closed position, the film is not

completely loaded and the film loading indicator has not_

been requested. When it has been set to 1, a film_load

20 request pattern Ly is created, in response to the loadiog

request in display memory XA, and. displayed on the liguid

crystal display panel of the camera (steps 322 and 324); the

flow operation is completed and control returns to _the p_oint'

just after where the FILM INDICATION operation . diverged

® 25 from. '
o | However, if the film load indication flag FLDRQ is set
S’*‘* ~ to O, processing advances to step 326, where the film _load_l
end flag Frpenp 18 checked. If the flag is set_to 1, a_FIi.it"
PATTERN ON subroutine (step 328) is called. This subroutin'e’
30 performs ‘a film count F, check. When Fg is not equal to_
"0" step 332 is executed to display on the LcD display
panel the number of pictures that have been taken and to store
the content of the film counter F, in display memory XA,_
before returning to the point from which this operation

-

35 diverged. ' .
1f FL,pRQ equals 0 "(in step 320) and FLDEND equals 0 (in

VTV YT



gives an affirmative answer. In step 334, a FI LM PATTERN CFF subroutl ne

is executed, and information corresponding to the filmpattern off is
stored in the display nenmory XA (step 336) , with- the film indication
area on the liquid 5 crystal panel tugned blank. Wien 'the filmsw tch SW

(i ey BRE02085 2 akab bl aoBhl g el $ReL b futlon . 11 ° ©

change ofPATRERN nGFﬁulwﬁmmLWIﬁmaﬁw Hb@i?lrlespelndﬁ@ fHocthe n
step 368, rraM | pAPTPRRN eb?Fblfé‘ksto‘He&atihortlfwedfsgfg | e%ﬁéy ﬁ (Is%pt he
i own

filmpattern indicatlon the filmpatt

eration
di spl ay gafd| aad ttﬁl?f’édl-@%f &sPhéYt |Pﬂf‘?]ﬂeiﬁ nﬁuﬁﬂﬁge Qﬁﬁﬂg@?q r BELY | OWJ
| evel st oIRPICATION & eraﬂﬂm theh sl.tamﬁ?& té wigbeé rri'eaawarqednﬂamas to

nai et ng. (naf SHe A S gt e B 8 FeleECEa Sy,

i ndi cat eprohas.sdmg pirior b E_masteptamenwhéwbum,s simﬂfﬁ 3aboveg o
ted t h d
repeat edang ﬁ &ateoonf;ﬁe ;Isfgmes%m O;ﬁhh EPL rﬁ%ﬁégﬂoﬁem“”

appear s’ on the LCD di spl ay- pane one e een
rewound gh¥ergedeat ed by the test performed.in step 370); step 372 is

Ser fxo nmbd mtb) nolséfﬂtﬁ&ﬂ ahhew?bt POL.SY cth dLaN:si?lm«HNDl CAiafe [err] is 25

ecr ease y r ea ou

called (in st"t'e:%esﬁﬁltﬁ“ gﬁ"g‘”ﬁ? ??gnef%usgge o\‘:i he %@;ﬁ#@’

di spl ay Qrematiomeandh HINDM RIS EACHANG B reubr o snemm anee
REW ND apfféd-i-ai atuws t ard eﬁl%%hd@@paa& FHRUEB Y tehén%téﬂféeor& unti |

30 SWF.is,tur tio |IIu ratst flo tof
Phe oottt tora vt oRRELet nh, Loaf oberhEing Tk iy -
pr 0d8ssiimg Biger @& V\/n@ﬂnitsheopetttémt @luhmnaéﬁtcaldmind%&:he he’ilm . u

phot. ogr%alaltns |1Fél§r'§n§é9t§dihﬂot Rfel ‘é‘&'ﬁ\e(i%s'ﬁd Otfhe correct location
so as to permit the taking of a photograph. The operation

is perfomed when there is a change in the setting of -the

lock switch SWL, the macro switch SWM and when the release

20 sw1tch is set from OFF to ON, assuming that the 1oadingl

request flag FLDRQ has been set to 1 in the MAIN program._

- First a wind pulse counter WPCNT 1s set to ."18" in

step 338. . This count corresponds to the winding of four and

_ one-half frames of the £ilm. A WIND PULSE CHANGE subroutine
25 (step 340) then takes place in accordance with the WIND
PULSE CHANGE subroutine, ‘a film advance (wind-up) motor'
starts a forward - rotation. in step 3401 (Fig. 23). \U _
Initialization flag: F,,,m and wind pulse off flag F",,o,, are then '

set to 1 in step 3402. : : :
30 . _.In step 3403, a 1. 5-second tlmer is set and started.

The 1.5 second—timer is used to examine whether or not the
film should be rewound. If it is determined that the wind
pulse counter WPCNT is not equal to "o" in the WIND PULSE

. CHANGE subroutine (Fig. 23), to be described be_lo_w, a _return
35 flag is set in step 34.0.4, so that the forward rot_ation-.of
the wind-up motor is brought to a stop in stgp 3405, even if
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In step 380, the'port initializing operation is 67 perfornmed and the
nmode of the ports on the CPU 100 is switched.fromthe i nput node to the

out put node, so as to conservg battery power, as was previously explained.
Then step 380A is executed t o¥érase the node indication and 5 battery

i ndi cation-fromthe LCD display panel 32¢%n step 381, the |oading request

flag [err] isschacddiid ©Foher8 Rive elhpseds drded lthe ! {’awafrdf hotatIons!

IS set .to 1

to 0, the | di d fl heck: to det
o 5208 | ¥AG, Sdsil, BOLPES OF o they s noReassdn (Bhe; pintk” PEbSganc

in step 382°%F
i s regngved, Pr%é&sdﬁghﬁiheﬁ heetnak rtgoembfi.om[epéi-aoiohhe FhRigi egampleest

I N W e T

cal |l ed
filmsws chn&fﬁam; m‘gmﬂrtmb awiithinnilnéd secdids dbeforendhd phecedasinghat

was inputteg ? 8V ¢ oC Y %ibgm t heeglgl aglekn %a%taorféj igggﬁﬁgﬁy Jétgeep

386). Wen erei1sn ange, processing goes
t hrough st e}pt08g5s8ep ?M’Fheﬁap‘é@?é whethexra ha '-'s‘%%‘-’fi’ Sﬁ) mrkhe ??\‘E‘Péafs a

change bet waeis t Raagtet tilsngﬁaaa eSO deteEnine %eﬁiﬁxﬂalth%\/\ﬂ baat&eytlm
When there is a ct aﬁ BO |srea Iledtg es‘fliéﬂ‘ step. 3

Based upon THEC¥ £in ‘f?'b ng pEzkhe *39 'aeFEFHI r?escﬁﬁe't he
batter)lmvmplod:\c%ﬁm; ivergesi s!:cswl:heh BACKBIP, preradsion diffceyethe
the condt FroPac ol b2 M N ficub Shetof dl, il bol b Sl

t he condltlon 0 step
switch is @q:s'-'yﬁibéb%%ﬂﬂg of the LOCK operation does not have to continue.

Thys, step 392Awla:xpe@f Opaetery Th1§aaéap ﬁWl t&iéeSchheraqdestasl C34o®n i@”ld

R0, el oD, BB By R 3T b, T Pl it 2

per f
there 18 aSWqui@stO,Flbrcme@mng If the film switch SWF is_ ON, step 3410

is processed. This step sets flags Fippor Frppyp and film
stops the forward rotation of the wind-up

counter F, to "a",
motor (step 3412) and then returns to the "MAIN program.

This operation is performed in case the back cover of the
camera is opened during the film loading process (this
process is known as a blank-shot f£film advaneing operation).
If the back cover of the camera is kept closed, the
£film switch SWF remains OFF. Therefore, processing goes to
step 3413, which determines if the wind pulse off flag
25 (FyuporrF) equals 1. since flag Fypopp is initially 1, an
atfirmative answer is given to go to step 3414 to determine
whether SWWP equais 0. SWWP equalling 0 corresponds to a
low wind pulse Wp level. If the wind pulse WP is not at-a
low 1level, processing returns to step 3404 to repeat the
30 1oop (comprising steps 3404, 3406, 3407, 3409, 3413 and
3414) until the wind pulse Wp becomes low. ‘Thus, the '
wind pulse Wp is switched from a high level to a low level
and . step 3415 is executed to set the flag Fyporr to 0. ..
Processing then returns to step 3404,' eventually returning
35 to step 3413, since flag FWPOFF will now’ be equal ‘to 0,
step 3416 will be executed to determine whether the ‘flag

20
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diverges to the LOAD operation (step 394), which was previously
described. |If step 393 indicates that there has 35 been no request to

| oad film processing diverges back to the MAIN program If step 392
indicates that the lock swtch SW. is set to ON, processing goes to steps
395 and-396. Step 395 tests whet her. _U[‘brr] is. equal to 1, . while step 396
tests. whEppgyo @nd SR have tchangedi tBecaBsss (ﬁwm rhagi baen step
5 395 or fi Ste (il Sty 9R). st Gy

det erm nee\%?%gtB gr%ﬁte Hz ?{' é%d@etﬁc%gr 'S .dd tps ﬂ%g Obeen- _
Hovever, fhangegs frem i£R08, ap8 aﬁﬁim@gﬁmenw%eég. gvmvocfefedtheo .
step 397. t&@pirﬁ%té?d ﬁ@ﬁscheomwet e g ngbaadits s€epdeiprs or u |

switch has, bee ur ned OFF,: E e filml oadl ~det ector,.sw tch. SW
's detr IREE 1 EASEing Fupznppeqyals 39e§§FPg 3434y BFGESFIB IR ei n
[err] is tetstepb24rgavherel the Elage Iy, islesét L&b| BDI CABt@Y the -

subrout i t 402) I o) S 7, 15
negat i veq"gl'réqS IS%F ?é PQL g&tl stt;%ltoeg u%f’(s)% éisgig%ﬂ:gs E%Eg %4f93403

1f step 39D exanine whﬁﬂleeg%WQeeamMrl.FLDENmenu néDRQIseer@mireet to
-0 (steps14hf @%é&&ﬁiﬁl%&ﬂflww&ﬂmm PHEFEEbrRS atep! 3R0403¢ S

cal |l ed. Therea__ rOCessi n tinyes:-to 03, \A/ner check 20 of
FLDRLD; < serRtedy < HieoPLadestina 5o thratgh fLeRe | A4D4posH Ot
| oadi ng quaestM‘IDagaliér:iql&nd When| théi rfgmd’ﬁﬁm [lms]beeu shanhged), -

povver togst-Ba hCRAig RH&W sﬁ&ﬂ@t&l@) J/ CBRWSd realtR dHfiat %% 0 so LHaklep

the switch data e inputted in_step- 389 are,stored I.n pgenory
and’ t ho BYOCESSING HREMcBECK, &9 34987 TR e CReRRELBBovdRnvitfer
fl ags i spedset Wplissewdteded Srohi ppddw leimk, to o dutgh chévebier Thbat i nuegj
to bessupehhsdehat! B difdndd SSVe RO p1ale poth THithd Neddf Fly

operatlon when the status_of “the
and SWWP in step 3418. 'rherefore, step 3417 is processed.
Since flag FWPINT equals 0 in step 3417, processinq goes to

step 3420, wherein flag FWPINT is set to 1. Then, step 3419
is executed wherein since the wind pulse has switched from a

20 low level to a high level and SWWP is set to 1, a FILM -
"PATTERN BLINK INDICATION subroutine is performed in step
'3421.  The FILM PATTERN BLINK INDICATION subroutine
illuminates the film pattern in the LCD display panel when
‘the wind pulse is sw1tched from a low level to a high level.

25 This causes the liquid crystal display panel to show ' a
display that corresponds to the actual advancing of the
blank-shot . film. After executing the subroutine in step '
3421, "1v is subtracted -from the wind pulse counter WPCNT B
(step 3422), so that the content of wind’ pulse counter WPCNT

30 becomes equal to "17" Step 3423 then examines whether the
wind pulse- counter WPCNT equals "0_'_' __ if ‘the wind pulse
counter WPCNT is not equal to wo", the WIND" Pt'JL'SE""'CHANGE
subroutine returns. to- step 3403, where the processing
mentioned earlier is repeated. 'I'hat is, in the WIND PULSE

35 CHANGE - subroutine, the content of the wind pulse counter

WPCNT -is subtracted one by one upon every rise of the wind
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Iock switch SW., battery switch SWB and filmsw tch SW does not change,
processing stays in the |oop of steps 386-387. Wen there is a change in
the *status of the filmsw tchiSWF, only one cycle of the |oop of steps
388-406 is perforned. 35 Whert the status of the lock switch SW and: the

battery switch SWB change, processing exi&S these |oops to advance to
the next st pmlise t romhema tRRTRindO fidesent connted NmTEéEcBHbFT'q'MT

HKr2$s iz,

S0 S0 Ul SRR RGN o " A RN, ol LIKUAbRAL T

Fig.. 27B, a descri
step, |ens I(atep a?r‘id“f)oc@ ﬁi@gti%rsemfonet@evmn-exﬂeutéenc@ffar Rﬁmmb

/.
di SCUSSi 0N b3 iBYe P alfiel 1 p procidinty §548 (S BELp 3kgPee Bhe LoADING,

represented "in |gcremants from1l t Indicated in Fig. 28
di stance? fBPeEREd®Nst eps are |isted on the ri ght side of the distance
measur enent Stepstep anzewaaéemidiéé amumumnnwm"k masuesaends

to 5 m- ance asur erent...step 2" C Spo 0
Al so, as |n ?‘gds’? n th‘@?&orﬁtrﬁ?deg“égns ?a?@? ?’g&? ?gﬂ%g
repr esent edCHhNGEemhufoumhmnﬂs" @xetcmtlem" a cmgad:;imedl agsvert s dgivence

measur enent o OMeay ] Hdtfe @O en 3 €X f a
di st ance rre%%%rsgarteir{'g&st%ﬂet%g" 1", g’ | dea%&f (r;i(::ts %géli’t | §%4f ‘or Empil:g?tslpfch

step oft0 1'P¥Qces anﬁEeFatt@H"’é‘S@p ﬁep P404, 9B .BfEirpative angyer is
ghot ogr aph givew to- fgaﬁtsoceadgkl @46 randaseange th Stepd es4b. and M8,
| stance sur emne S 2" rrespo [ at S T
t he i deal %Q}og%t éﬁﬁtp §°4 ]‘mand A? fg ggt Fd Io ﬁ&ott?’%pﬁtﬁ%aﬁq%
t aken at a®perstoier. codni tﬁt@PSﬁaM*h.g &59angé @52?: 7"—1)# f$1m cggmter Fdhe

t6| E‘Etu/ﬁn' ca}é edtonid ?"i'ed ) J of éQEt e?eteghafl %@@eﬁ %d"tﬂ?' e tOf

ake™a ocus 0 ec IS reng eps o

"19" 852"3' %eﬁ?’[en lggéﬁe:}ev %qg*te °P8b ﬁﬁ&e 4 'sﬂt"ﬁgf:ﬁ I’IP
previously described, is performed. :

REWIND Operation
Fig. 24 illustrates the flowchart of the. REWIND

opération which diverges from step 62 of the MAIN program
20 and from the abové-n’t'e‘ntioned' LOADING operation. This
operation rewinds the f£ilm back into the patron when the
last film frame has been exposed.
In step 360, the wind-up motor is started in a reverse
rotation direction. Thereafter, step 362 1is performed to
25 determine whether the film loading detector switch SWF is
OFF. This step functions to implement the stopping of the..
wind-up motor. When SWF is’ on, processing advances to step
' 364 to stop the reverse rotatien of the wind-up motor, set
Fer Frprg and Frpeyp to O, and turn off the film case
30 indication and film pattern that are shown. on the LCD
display panel. Then,_ the subroutine returns' to the.
beginning of the MAIN pr'ogz"am; If Frprg and Fyppyp equal O,
process.tng goes to the MAIN program and. runs until it
reaches the FILM INDICATION subroutine. Now, - since Fyppo
35 equals. 0 and FipEND €9uals 0, step 320 . (of the FILM
INDICATIO_N subroutine) gives a negative answer and step 326
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-rel ease lock or short distance warning (to be nentioned 30 :bel ow) S
shown in the LCD panel 32. .The user then switches fromthe zoom position
SWZ to the macro position SWWM by manual |y operating the main switch 30, so,
that  the canmera is switched fromthe zogm node t-o the nmacro rmde )
- In ttie nacro node, lens |atch steps. ab& set from"1" to 35 "19", which
cor r espor@ives éF‘st%ﬁfe%rW\%%%‘{ﬁlﬁ@sﬂﬁé'ps Ingstep3334, /a FASMh PARTERN 03

. dlt st ancie mSQﬁBﬁBﬁtiﬁeeEE ese@cutegﬂo aamf InFormailicis Mf ésbdlﬁlﬁxl d ai&? ]
step macro, i de ogu 0, macro.lens latc
step ~1-tfe’ Figd pACRRER; ofic 1k, Soted, in toe) Hhshial nonary AF .
in- focus (P gB33E) ,i nwith- ritime £dino. maﬁcatiﬁnmaréa soancthé - rld@urderrew

step r ns latch step "2". The ideal focus
pOS|t|on ‘f%‘?&n% Sﬁgﬁgi ﬁgﬁﬁgﬁ B?‘g%ﬁ"Z is the sane as that for lens |atch
step "19" in tWhenothenSddm switchpPWFt € ipndheo REKEND anpenatéon} is
phot ogr agpi n b%de%’%é’f gdel0. &t Gty 43@5 10. where D £t 4/iGf MpRgWeenENt

28,.50 that in-focus

steps ' 16 “t'o overla shown |n
phot ogr apif é"bo??ﬂ'ﬁ‘é’r bi'? °and % oSkBBe dekestR s he; ops.

Thgt i s, dﬂae;g@rtgf dtnéamﬁdSIpiasé ffm nacmmdaereanetdm n?ent ldivellance
Thoeall HHROUR WG Yéh 18 EME ot bt Rl 80H° 1 Ad100E S’ BReRRUEAIY "
boundarylonww-t dEst thee £éilune patterme indientioncoperationpobhsode
(0.9 M. £ihinS pa@dih %rﬁsv}rpfkhi OffeM @éﬁ'@iwﬁggﬁaﬁél nﬂscéﬁﬂﬁédbeEeator med

in the ro n;ode because of fluctuation gﬁce r%gsure nts '
when phé fhe pyind, padse Qﬁ?é?gﬂsf nEF M e nd PH highi ch te.

t he macr mevede i n’rheaporise sbep. 30N ey abaermthaatibnngls ofiade iam fbous o

phot fgraanes,ﬁgmxb'aghgstgsléaoramsgl | neLbg 55;;%{&@ ddwgt, o~

he Canmera o prese NventT on PStEnce
~ ocecurred, indicating that one. frame of the film ‘has been
rewound. ' '

If step 370 indicates that one: film frame has not been'
rewound, steps 362-370 are repeated.f. Thus, -an indlcation_
20 _corresponding to the f£ilm being rewound appears on the LcD
© display panel. If one frame of . the fllm has been rewound
(as indicated by the test performed in- step . 370), step 372
is performed. - : : : S | B
'In step 37-2,. __th__e' eontent___ o__f the _fil__m eéunter Fy is
25 decreased -by "1".. ' Thereafter, the 'F.ILM' INDICATION -
subroutine is called (in step 374) - ‘to. indicate the frame —
number of the film on the LCD disp_lay panel. When the FILM
- INDICATION subroutine is - oompleted', the REWIND operation
jumps to step 362, looping through its instructions ‘until
30 SWF is turned ON. : :
LOCK Operation - S S -
' Fig. 25 illustrates the flowchart of the LOCK operation
which diverges from step 21 of the MAIN flow. _ This
processing diverges when the lock switch is set to bN and :
35 the photographing: lens is stored in the lock position.
In step 380, the port initializing operation is

M
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corresponds to | ens’ I atch step "19". of the macro node. In thls case, only
the short distance warning is given and the rel ease | ock |s not perf orned.

In the macr o node, d| stance rreasurenents from "1" to 30 " 15" correspond
to lens latch steps "1" and ' "16" perf mng a “MACRO-TELE SHI FT .

TN EHGMER S (e e L

the nmacro

lens 11 is ewdtathedl t frehi thet Himpudnsnédentohdhzs owtput nnﬂeemdq as ttloe
The
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to Figs. 27B and
DATA |/ O subéaaﬂnmﬁe( s$reptdde) sdts wel.conmrahma ﬂaghds%emda;od _th__ne

film210 int I SO v tySt

422, the zo *g(i)'d% ﬁt‘ﬁ %?IPgr %ﬁpﬁﬂﬁ iF &R c%‘o?rII ett%/q‘ P hié %%ed .
to yield antexpoéur gtepe3®3.on ¥Hrbakh tqstt epsnzt;s amenmﬂ Vet mm
val ue oyPrisegnan Iﬁﬂﬁ)%ﬁné’i Y& hhicied N Rihén( féﬂﬂhé%pe&xépibhuri% end
F-nunber) of_ the zoom | ens _posj,ti oned at tIrIE eC| fied focal gth --
position, vit38 rExpexp P5 the Roading xemeshnflagFrorot PEReFok %ﬂﬂe"w de
extremty. thd ELEY mﬂxcmxeupsahreuapaeabtostbbagans iseicallled.esponse to

it o PR ML o o)

urenent -

nme
sugf'g/t i ne switah | B m efi{lﬁe spikch SREH a(n&)iwm i fad( examingd
conpl etisd, deitRiirmie of £t iheDAT L4/ Ehattbrvrs | RApattedg haikB changedogrech | n

this step, 0%%%%&8%&@%8%&&03? (BRUp- 38857 e %Be‘i%z 180

AUTO EXPCS

' no change, processing goes to step 387, looping through
steps 385-387 (with a pause of 125 ms in step 387) until

there is a change between the settings 1n memory and the
20 actual switch settings. When there is a change, pow_erl is |

‘reapplied to the LCD panel in step 388. '

Based upon the switch data input from step 389, step

390 determines if the battery switch SWB is ON. If this

. switch 1is OFF, processing diverges to the above-—mentioned

25 BACKUP operation (step 391), while if it is ON, the

o condition of the lock switch SWL is checked (step 392). |
~ B If the lock switch is OFF, processing of the LOCK
operation does not have to continue. Thus, step 392A is
performed. This step switches the mode indication and the

30 battery indication on the LCD display 32 to ON. Then, step

393 is performed to determine if there is a regﬁeét for

loading of the film. If there is a request processing
diverges to the LOAD operation',(step,.39_4),, which was

If step 393 indicates that 't_he_re_ has

previously described.
processing diverges back to

35 been no request to load film,
the MAIN program.
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FLASHVATI C CALCULATI ON ( AEFM subroutine. is call ed. Wren the AEFM-®
subroutine is conpleted, a test is perforned to determne if the rel ease
lock flag [err] is set to 1 (step 434). |If the result of the test is YES
- processing diverges 30 to a RELEASE LOCK PROCESSI NG operation, at step
435, t°0 be described below, If the. resuP® of the rel ease.lock flag t est- of

B step 434 is nedfatPber 3P2p! inddcates, thatckhe olacke sitfchy i hedst Betmcro -
tele shiftiofoMmg ﬂ%&ﬁin@ mltéOsﬁepsl 31950$na 396t 3§thl$ SbBTteatal s 1,

Thie cub MRS Tubmee, 4. d0H- 5 Lo VPR, BRek A BLTEE bRl "N

'zoom not ¢ dts seqmlmm I.Thitt phlemtastm@mmmamoeﬁbhert gtepds Wt
I - o
tele gxt gg@%&- steld ?égzé *aEI% a%‘bns-e- eLvey ﬁ]C@ ei§dxaaééeg§93sté§”3§95’e POS

i s check at step4 tal ne

at step 50 #iRkErmine oWhﬁQ‘ﬁé’r%ﬁ% ig@ﬁh Rowst idetector pyditchoFWRecle the

posi ti 0ns@(tdetBO?l)l‘?FIlJaI SHWeﬁ&er, At OQItétfﬁ W85, ShARS 59382 &Pd z},?@ghoccur S
t hat, t he .nositi on code POS ~equal s

until the zo | ens i fioned
(orr]. | "B BB n. FHRRS AR SR P hher ¢ poS oqual S [orr).
the reverse 18tepst aBogn mndtmazomheciat eshethes slth@pailmndowdimgrml

f or wgpd. &QtégtBQ Ody i 8607 Qi gg:%%r Bsagniﬁggﬁs %:%Ieggt gﬁ?ﬂ‘lngaf .

been executed, the pOSItIOﬂ C ste

the zoormPadings dgtector, suht qkhe?r‘@'ti\% @%H%r’P n%ﬂu&'f’ P& IFr] n stepop
bet ween 3sepSpil:5ceéaaagagd»es3&& etey 39gt iwhegesi rp @y ,gniscs& RES bequal S
O

‘[err h ogm |l e 0 S fi

[ext r]em Y@y?ﬂ iZ(;%Oe%n (rifot or asfé%é }5%7 Plig‘ka ﬁﬁlnfgé St op e ro'?at [ on.
of the zbt®keRrodBR) iSTIﬂaé-lMpl et%stheetmeReerfemeQHﬁms@ﬂp 997)is
subrpgit i Regative0GSSERE e@ettroéfZQ emggetiw sﬂtiirép %%déséﬂﬂ; DATAW

| /O operation, To, su | ze TELE M. SI subroutl ne of .
Fig. 59 SO PorStal A0%u t £f AGeReoRGd -AER R, %‘g answer,
FLDEND and FLDRQ are each set to O (steps 400 and 401) and _
the FILM INDICATION subroutine of step 402 is. called
_ Thereafter, processing continues to step 403, _ where a check
20 of Fippg is- made._ : : o e '
- In step 403 and step 404, 1f it is judged’ that both the
loading request flag FLDRQ and the load:mg ende flag FLDEND
are set to 0, power to the LCD display panel 1s removed in
step 405. ' : - :
25 In step 406, ‘the sw1tch data that: were inputted in step
389 are stored in memory and the processing advances to step
387. If one of the above—mentioned flags is set to 1, step v
405 is skipped. ' Thus, electrical pover. continues to he B
supplied to the LCD display panel. _ '
30 - Thus, in the I.OCK operation, when the status of the )
lock switch SWL, battery switch SWB and film switch SWF does'
not change, processing stays in the loop of steps 386-387.
When there is a change in the status of the film sw1tch SWF, ——
only one cycle of the loop of steps 388-406 is performed."
35 When the status of the - lock switch SWL and the battery
switch SWB change, processing exits these loops to advance
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zoomlens 11 fromthe macro extremity to the tele extrenmty when the

di stance neasurenent information indicates an 25 unusable range in the
macro node. After the main CPL executes the MACRO TELE SHI FT (M SIFT)
subroutine, it perforns steps®440 and 442, so as tofproduce lens |atch data
(LL data) .and exposure data (AE data), "3 These two steps are al so

per f or med to the nexl StEp In dhe Heoukine; n step ‘436 s negative (i. MT
SIFT f1ag @299 1Yo dperation &n&tmw%sﬁstﬁﬁirrsemrg 2FI¥ dgh ﬁrdﬁfcg ne
whether t he release SW fch S IS set to ease switch

test (inBefore;Anserih the PéTﬁhLIt/I%rs‘i‘P@%mﬁho%%FFyaWt ch

a
S\/\S Ns/setiho FLOhlL 278, t e adwee i}ori?WothhtE&\Brélw.io?ﬂsﬁ? |4%ﬁ Sthe
e 10C

execut e e if the WItC
eou B LAIREhAR ad REchehe, areo1ehd. TEets, Gha, rockic boSEe3th

rel ease stuMIlby bepdgiverihat Referéncac fiorl ethis s discusaiRr sisFmaddieto
photorretry FiYitsl SW5 is ON and the zoomswitch SWZ or. 5 the macro switch

SWMis ON, a“release standby node exists wherein steps 444 to 448 are
constantly perfBifk@nqge :measauiement :|rtepsi aretcpemresented: esinnat

t he phOtO”ﬁéifeﬁé\h{:Qh 2%mi3 &8 86.OFas Oinii'ﬂ.éatéaminOfFi@e 28St tRestep
448 | éc tthat t eI% swtch SW is 0 DATAIégo eratlon__
di verg]e HAEREARCeR  LOF hhesTe  SECRA| RS f’nt Qegig

444 indi catlee dHatdmeer alezamer enenth @H@pss seFot:o ékhm@lﬁ,epdﬁ&alrﬁ:e
processed,, %%e‘; Ub - - ergesy t a_RELE HQ )

oper ati on, P+ ?rg?%?) B 8&9g£2§§b§a§| s‘%ﬁsse bel ow. N ATCH ( LL)
Subr out i né“qqrﬁ‘!m@!tsﬁb'lesut'mfé cm;nemonﬁsmtgv 330, di%tBace Ad&Oura&®nt

i nf’ rmat i ofhd #¥a el ain'ﬁléonﬂﬁr t ¢ tRedzdbh! ABER, M _HY Q%Eh Ht’dps- (e

step n rsépe es4e2r?t1ed iorhgtglpsi %nfc "1 and "3" to nigw, corresponding
to the distance measurement steps _from e tg "18" of the
zoom lens 11. For example, for a distance measurement step
of "1", the ideal focus position for a lens latch step of
"1" is 9 m. The latch step of "1" allows one to take a

20 photograph in an in-focus condition from a range of 5 m -2,
For a distance measurement step of "“2", oorresponding' to a
latch step of "3", the ideal focus position is 4 m. At
latch step "3", a photograph can be taken at an in—focus
condit:mn having a range of 3.7m - 5 m. '

25 ' The electronically controlled camera of the preferred
enibod_iment is unable to take an in-focus photograph' of a
subject for distance measurement steps of nigw to "36" when
the camera is in the zoom mode. In this situation, a
release lock or short distance wa'rning (to be mentioned

30 below) is shown in the LCD panel 32. The user then switches
from the zoom position SWZ to the macro position SWM, by'
manually operat:.ng the main switch 30, so that the camera is
sw1tohed from the zoon mode to the macro mode. -
_ In the macro mode, lens latch steps are set from "1" to

35 nj9v, which corresponds to distance-—measuring steps "16"~
"36". As shown in Fig. 28 ,' distance measurement steps "16"
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20 neasurement step is restricted to a nini num val ue [err] of, 1 and a
maxi mum val ue [err] of 36. Thereafter, step 4282 is performed, wherein a
determ nation is nade as to whether the macro switch SWMis turned ON.

V\hen the macro switch SWMis not ON, the LL subroutine concludes that zoom
4283 the subroutine

AR ITE TR A TR e R

deci des | PPBhe
an affirmodee: aﬁhueddealolfbmusedmsifbiomoﬁ maexo [Jerio &ﬁdh sﬁp fopH
( _erform

taken |n t&e%ﬁz om MM% W FovVI 5| on |60142$f€_he d| s :": ment

‘the necessa processi n
step val uknzfoews phatoguaph dne hELranqﬁeoioﬂt-Mrut koutli ms. tﬂ)eifstzmma nuev

to step 4Rifsurdifsst aséeber-ma%atém-éépm&@ 8 mawtmi 't §RELANS e Ch

step LL is less th ua LL I ess_than or equal
"170 the B35 TRRIHARAY 1 *F'gstla?ﬁi%?@df%dms%eeégnﬁglaspm Rkepo “2fle DATA
/0 fl owisoetleegl same W@nthhtl Fo3f e]a?ﬁs llba&h Etep heigendn tHé babﬁnh step
LL is in se 1:RSt e 2 pLroc ret,urns .t.o e DATA
/0O operg' ?on 'p%‘h B génei%%f oc% exgﬁplteak whe'ﬁ tiﬁ §8ICS? &Otf%%%?ﬁ}énéﬂt step
equal s "ghe aana#sqfat%r?%tneﬂ:cofo 9% Ms set.. As previously discussed 5

and ghown in Eugtaa%e eaaebsafaﬁaﬁee dwpwrmm £b ey ght tevé§1a§0”§§p0nds
to a res ectlw)i E,qu Pgsot% tf'°t “-’?i[‘%%g{ _st ce nea, ement
u ] 51’% S a

PoH9o37 s

step
execut ed1'10b°§b é‘-é’et Fout ANGuBACTALMOASS rﬂ@ftlayse I\E:MSQSt-o Thakhi b8, causes
a macro ¢Re k iy 1l stianileryedae mthﬁeL%&sphﬁa@aaﬁh tendl idhort I N -

ecause WHEATGE STaeo Rk, (HE AFERLApAe, B SveriaRren (8 eho Bnde o6
whi 138 t rfer% thenkaundann eohe thwnlande diatamcer mpddei Hire thet aﬂqsuam | N+ J
focus pir; & 1nTaua nidlerics xﬂ?&@sﬁﬁrﬁ)t%% P GR" Enl istords a
warni ng(ﬁl ance sid‘serinotheh foccaun;rz@ang)etifn tg\l zoom mode (ﬂ 9.m).
This avoids a situation wherein photographing ‘cannot be
performed in the macro ‘mode because of . fluctuations in
20 distance measurements when photographing by manually
operating the main switch 30 to switch to the macro mode: in
response to a warning that the takinq of - an in- focus

photograph is impossible in the zoom mode.--
In the preferred emhodiment of the camera .of the present

.25 invention, distance measurement step - "36"-.
corresponds ‘to lens latch ‘step iijge of the - macro ‘mode. .
this case, only the short distance warning is given -and the
release lock is not performed. : : :

. In the macro mode, distance measurements from o AU to

30 visw correspond to lens latch steps "1n. and F3" "ie6",
performing a MACRO—TELE SHIFT subroutine (MT SIFT
subroutine), to be discussed below. For example; in the
macro mode, when a distance measurement of "1 is obtaihed, _
the zoom lens 11 is operated to shift the lens from the_

35 macro extremity to the tele extremity in the zoom range to.
.correspond to lens latch step niw, o The.ideal focal length

In
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the macro switch SWM- and set the release |lock, so as to prevent the taking
of an out-of -focus phot ograph. The LL 20 subroutine then proceeds to
step 4293, which will discussied bel ow. Wen the macro switch SWMis ON.in
step 4282, the LL subroutine proceeds to ﬁl‘ep 4288, “t 0 det er mi ne whet her

t he di st'ance neasurenment step is greater an or equal to "16". 25 If it

i s deterni e lens lptch Fkap ef'lﬁ'héﬁ o? BiuA lensidatel gfplygooifs 1"
performed, pdiits anb'in-Foudy rpidtiré’ €8 Pie €aRénAN WA tEENS Ui c FaRAeS aD.
Then, step 4290 is perfornmed, wherein the m ninumvalue of lens |atch step
[errkals set B g ”1"._ This step prevents [err] from being 30 set:to *0O"
when &'l ens | at gh despriptieapawtli thet MACRD-TELE eSHEFTUrSulsrdutine qMT* 16"

occurs. Af xecut{ng. sten 4299. -the sof tware subroutine pfo to step
9501+ oSBT oY kel ool e "gaveh. Eepenie, 41 Eh0 N (el S5RE Sn 2"
greater th&heoDARpEL/Q copdrdtiGh. LReiferearecdumaimade "ti®"Figst ep7B2@Rd | n
addi tion, eeen 4 Ig}gﬁc g.ig;\f FL-is set to 1-so as to cause the green

| anp 755&;%?2(?&3?3:{% the back of the camera b(h)'(éjx 1, to blink. The
bli nking green Map Eivsts step ppersgragderin hihe RATALT/Q pybreytingse
to the camgkgebOraRopat 181 A4 ¥oRVELH1E8n oFSthé BHLISBH4 NBfl tHACRilm
conpl et ed filn

macr o Hde 1OBABEOC nEhto <BeT o6 3 1170 (Y SRR Valnse | At
per f or med stepha®2phdthegrzxpin ngode POSsihifermatdoni bf?&f@jmmkensoll
tep 4202 12°pipRatREnVERAR Vi YAl i d Wperdt 10h fobPudetn
Then, stepStaps42fe 43We FesPHrhank ralpha vajuengrRer i8esc amhameRt eofor
he s | el rop L O s o Soe T ct or i Moot L
o1 oob3 nifn BRRREEoPEE. £t tng speqiTiean Jadih ath Pod LG, WFith |
respect to the Fyi, of the zoom lens positioned at the wide
extremity. At step 424, an exposure operation flag is set.
In response to the completion of step 424, step 426 is
executed to input distance measurement data from the- CPU.
20 Then, at step 428, a LENs'._LATCH (LL) subroutine is called.-
After the LENS LATCH (LL) subroutine (see Fig. 30) is
completed, step 430 of the DATA I/O subroutine of Fig. 27B
is performed. In this step, photometry data information is
25 input. Then, in step 432, an AUTO EXPOSURE 'éALCULATION AND
FLASHMATIC CALCULATION (AEFM) subroutine is called. When
the AEFM subroutine is completed, a test is performed to
determine if the release lock flag Rypcx 18 set to 1 (step
434). If the res_ult'-of the test is YES, processing diverges
30 to a RELEASE LOCK PROCESSING operation, at step 435, to be
described below. ' o '
If the result of the release lock flag test of step 434
is negative, step 436 is performed to determine ‘whether the
macro tele shift flag MT SIFT is equal to a value of 1. If ..
35 MT SIFT equals 1, a macro tele shift processihg. MT SIFT
subroutine is performed (step 438). This subroutine,
illustrated in ?ig. 29, starts a reverse rotation of the

3



15 'equal to "1", the LL subroutine is term nated and proeessi,ng returns to -
the DATA |/ O subroutine. Wien the lens latch step LL is greater than "1",
LL is increnented by "1" at step 4286, the LL operation subroutine s
“terminated, and processing of the DAT I/ O operation conti nues _ Ther ef.ore,

f e he, dist an nt . st eqgua a lens
o cn e KSR pethed e hRLR" 45T |M boihiler HhE Socm, ahe la .
‘will cor r@gﬁenﬂworéécrthﬂaltglof exhzemity“ancekﬂmm:hﬁsnstepemaﬂ Béen as

- Shoun 11 Ebfipl Bed EleHSpLERK BROadY g‘gb%kig“&hggkéﬁ at stbit Ko ne

LOCK PROCESSI NG subroutiné I's i
a det er nidRfi ohapednaponsthe abtaiped: rodex t@r#eﬂa theh ml amtep ep v

4351) 5 anghg3, i sl to. %Mzthé ﬁ&@ﬁuiﬁﬂatq- e}ﬁ%rgplge ?‘3:8 "Qﬁ?’{s in a

firmati ve ‘det erni. nat

h af
oot hei T %’%F@géﬁ o8y é’;?%Sg?sa§‘1‘@]\ﬂ1ei'ﬁar «t hehl. é&?ﬁ)o%?ﬁ’ﬁﬁﬂsw_tqns ON.

t est bei
I f the Immmdlmsw.ccaré]:ﬁnttitletwébrwﬂm TReA®0Ds pasktienskiemutiil.

O "t B0, S D3] £y “YobEpOKC dlfial sais PUUR' EilpobbR agne ' °
subrout i ﬁ'@as’@aeﬁorhbea Mtimousmemm B@S\Neetmualeps“lifp'&l &k 438¥ersenti|
e bt o0 Dl W8 Cotiee,
e
~ terminated by be;&e’é%t 2o t‘ﬁéﬁzf’é'clgo%%tf‘gh @'W_ei’o 4384 Xg/’\hen the

phot onet r
battery %E\F%hSS?B ﬂgaﬂuhﬁedbeep nEe RRsitien codehROSACKUP

~oper at i Ofhieckb@Wstiep 458G} tJ:ﬁ &éllfbﬂhﬁ%lsﬁﬁdtgégéfso%no‘ﬂé% ti:%cééé;g%ﬁgm ry
ot ur ns RELPRIRRFR B&F gFgﬁle tF‘%EﬁEﬂ%%liS%&JEﬁﬂEJ Cpdt ke Befveen steps 32,"
i 11 Jst r 4385 taed s4886f oceumsy titdils thegposbirbon seoﬂeePBELEﬁﬁﬁ1§E@‘JENCEV
operati Qfhen ﬂ_ﬁéSzBBﬁr Q.térg‘ is set to the specified position of the -
tele extremity, a. zoom motor brake (step 4387) is applied to
stop the rotation of the zoom motor.' This completes the
MACRO. TELE SHIFT (MT SIFT) subroutine : Processing control
20 then returns to step 440 of the DATA I/O operation. : :
, - To summarize, the MACRO TELE SHIFT (MT SIFT) subroutine
of Fig. 29 functions as a switching method ‘for . changing the
zoom lens 11 from the macro extremity to the tele extremity

when the distance measurement information indicates an

25 unusable range in the maero mode. _
. After the main CPU executes the MACRQ TELE SHIFT (MT

SIFT) subroutine, it performs steps 440 and 442, so as to -~
produce lens latch data (LL data) and exposure dataf(AE ~
data). Imese two steps are also performed if the result
30 from the test in step 436 is negative (i e., MT SIFT flag
does not equal 1).,;. C
At step 444, a test is performed to determine whether
the release switch SWR is set to ON. 1If the release switch
_ SWR is OFF, a ‘test (in step 446) is made’ as to whether the
35 photometry .switch SWS is set to ON." If the 'photometry
switch SWS is ON, step 448 is executed to’ decide if the lock
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di verges from step*450 of the DATA |/ O operation, discussed above. In the
RELEASE SEQUENCE operation, an exposure control 15 is obtained in step
4501, which includes activatigg the shutter of the camera. Step 4502 is
then executed to deternine whether the macro tele $hift flag MI SIFT is
set to 1.. If Mr SIFT equals 1, step 450%3i s executed to- decide if t he

t | S 04
R L Lt O T A 'ﬁ"ﬂf@f‘ 'ﬁ%ﬁ%iﬁﬂé
T™M SI FT subf49t ioperation ﬂteeeﬁséoaﬁktﬁe witen -t éubrwa gy N oFatease

connecti on s'\tahdﬁygmode?JB Zhdt23s,helE ethearblieaser siditctmasvrn i OFE,

INA T b t
specttlc onckgl babeahotls, IUISKE S £y P66 ARg obfier Boo Hikech Wil '9E |
| ens 11 & o the wacre m&sitﬂ:h)nswuf tks @Npha oge&ph89a9Mb¥ arede exiats:
z00m posi ¢ iifbre}ioBLiE {7k EcbMERD §F‘EF§8ﬁ§§:ﬁ‘Eﬁwge fosighy i S coml et ed,
processing diverges to a W ND operation i gdvance t he
film  The w NFhpbhat xesult pbwkhen tast &ﬁ&l’i 44f sinddeatgs Jhay 1

the macro t&iee phiotémbtag MRiBdh dwst ishaetnaso pm-*#pr oed the Skepult0df s

t I , t,f ON
(step 4031055 eanty Hic=rppodel i Gebed ForE, thid 2Bk ealboficrnly def
Rat her 10t h@NREIi:B&S@MEQU&NCEomamm rﬂ}mmesnobechpt%@aet startg |0fert@@ to
the WND opgrat grd\D operation The WND operation i~s shown in Fi'g. 33.

to " sztNSp"EEfa%i')"l £amk, madn L Sesy koS Ion 5] BRnt| Brlr xaleRher e
pr e:; e][ r Ie:cE emnedhnswta dis iSet ity ©ON, | an sté;n ﬁmmd?ﬁacessegeckhesewﬂflf?eo
i st B O st o
i lustrated in Fig. 32 and _iscussed_ below.
LENS LATCH (LL)} Bubroutine : | |
In the LL subroutin_e, shown in Fig. .30, distance
measurement information (AF data) :Ls converted to a distance
measurement step (AF step) in step 4281. . The distance
20 measurement step is restricted to a minimum value AF, min ©f 1
and a max1mum value AFpay Of 36. Thereafter, step 4282 is
performed, wherein a determination is made as to whether the
macro switch SWM is turn_ed_ ON. When the macro’ switch SWM is
not ON, the LL subroutine concludes that zoom switch SWM is
25 ON and performs step 4283. In step 4283, the Subroutine
. decides if the distance ‘measurement step is less than or
B equal to *"18". If an affirmative answer is obtained, an in-
focus photog_x?aph_ can be taken in the zoom “mode:
Accordingly, step 4284 is executed ‘to perform the necessary
30 brocessing to proirisionally’ set the distance measurenent
step value as the lens latch step LL. The software routine
then continues to Step 4285, where a determination is made
as to whether the 1ens latch step LL is less than or eqgual
to "aw, When LL is less than or eqgual to "1", the LL
35 subroutine_ is .termina_ted and processing returns to’ the DATA

I/0 flow 6pefation. ‘When LL is greater than "i*, the lens
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10 of the MAIN program If [err] equals 1, the FILM | NDICATI ON o

subroutine, shown in Fig. 21 is called. The nunber of pictures-taken
before the w nding operation Is indicat ed (step 45053), and the WND PULSE
CHANGE subroutine (shown in Fig. 23) called in step 45054. After the*® -

15 EXE‘CUtIOI’l of .the W ND PULSE CHANGE brout| ne to_advance the film by
one framela&ChesheR nkili ol dnereased Px¥p '511565§i FEeRhA3RE) o REWRRD
~operati onpsbcessingkerqﬂm tol fehieh eDXIRR et[pronaapa‘atisoﬂf fl r-merucore,

Processi gl 4hABTel Ouhiaf, AU MR ABIAL | BaSIBHGRE Bebn Himadd P9I e nd

operation Focessl ng- goes TS Sihef e t he
" filmcoum elefler datich |$k,¢na96d '@;’P"iis setpr o@%spﬁgﬁmlwetdﬁmuseed hev
start ©f {4e M%%pﬁ.ﬁgrﬂ zghuéachhaibggrﬂesﬁié’é%tﬁa&@ent' QEE@”BQI stots

di spl ay by one, show na anot her cture has been %%ken (.

di spl ay HEhRRrrespoRds. Fﬂs?‘aﬁ'@épq"r i s gt aten g “fl"'lt'o %h‘iﬂ\n ng
t he nunberg'V.Z" : Operatlon of the Strobe Unlt The operatlon of the strobe

unit wll ai referec to Figs 4-:7

ooy coent s ¢ nR B Wi arle” it dnbh S e Bl N ot hbf 50 a1

i nvent i orko axr depeated thahi gaa"g ity ARRR, steg 4387hés lesteeukediens ed
+S0 234 0 KIPRASEP L€ INShasEd! WK Bl 1Ake Rl eﬂcm%ﬁ e gpenatian of

t he strobe 22. | nstruction stepst orrleﬁei;ro to lnstructlons

i 11 ust r atCARSS t Re PEST | BN o Hh & (OB o Fhe, LGP o & sgﬂea t he
sane stemana]ntlans bniﬁkg Fh taddﬂxiaomasal yelenpballrodlovfleg R is 78

pertai ni pgd ¢4 he p§{: 89 9f tsh‘i: fél@c?edﬂrﬁeéé’&ééf |
g @ﬁ rstoo at the,

program shown I n Fi g

" canmera emrtﬁj‘et"#e ﬁF%@eﬁts |1=ﬂ/e‘ﬁ¥’PorF‘H'&e oﬁFy "&r?e t%l%"pr‘ﬁ‘@%hﬁt t\}?rﬁ ch 5}
cont aisns calrera hies rixn evRet zoomt fnuael ok figy iﬁmssﬂrélea taket ey dmxerav .

focus picture. Thus, it is necessary to make the ‘macro mark o
blink as a warning aid to the user of the camera to turn ON.
the macro sw1tch SWM, and ‘set the release 1ock so as to
' prevent the taking of an out-of focus photograph. ' "i‘he' LL
20 subroutine then proceeds to step 4293 'whi_c_h __w111 discu_ssed' _

:"1

-below. ' .
When- the macro switch SWM is ON in step 4282 the LL

subroutine proceeds to step 4288 to - determine whether the
distance measurement step is greater than .or egual to nige,
25 If it is determined that it is greater than or equal to
 w1g", step 4289 is performed, wherein wigw. is subtracted
‘from the distanece measurement step. Then,_ step 4290 is
performed, 'wherein the minimum value of . lens 1atch step
LLl,in is set to "i". This step prevents LLmin from being
30 set to "O" when a: lens latch step corresponding to a
distance measurement step of "le" occurs. '

After executing step 4290,' the software subroutine
-proceeds to step. 4291 -to decide whether LL 1s greater than
‘or equal to "19". If LL is greater than or equal to nigw,

35 LL is set equal to "19"-in step 4293. In addition, _ a green_
lamp flag GLAMPFL is set to 1 so as to cause the green lamp
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When the MAIN program (as depicted in Figs. 9 and 10) is started , the
I nput conditions of the tele switch-SW, w de switch SWN rel ease switch
SWR; photonetric switch SWs 10 and lock switch SW. are read and their

conditions are stored in a me,{}. ry (step 1, ich is-al;so shown in Fig. 34).

When th 3 it t
from the Lodapolotiedd ph.EBECPagR B2 riw R e o SR B o R
(descri bed dbbimking gheen ilampFagertB the) phadlographea Niiat frioyrsubject

h f 1 i
haroone 1 s YEedcatosh il i Tandie 60 % (LASIEFER b gt | ML (€
of 1%‘5’ms (s&-lepsgbrouézﬂuee :}emﬁhng mmpltai:@l epnd. mtoqswng e urnputto
condi ti ong @hé"‘bﬁﬁﬂe&/@f E‘oﬁ&é . 203 Th&%b‘&e&@%@éﬁcﬁﬁé&&%ﬁ

subroutines. (which wefe di'scusse above move the zoo0

| ocation t h&ethethReflaghLox,ithe, xeleasqslonk t%r?“?%tﬂ?ﬁg"me@h«?"l\/mlﬁt
progr a\r)\wlh V\hqﬂfhﬁbdﬂ‘@ﬂﬂw fsb%oseim&,aeeeﬁamd aggubgewlds Bdee cloBu.S

ti e, en the P Ons the W t.c an Z00 ens,, C
brocesei ng goos Cif StBR ﬂ?staf’ics@go T I ”%?h b el i'in
phot onet ri c sber c4RER\E steped 292 pﬁnﬁmrma&etapsetcammnoo edé shift
iolahts Cﬁ\gé%%&hﬁb & r'ﬁ'?éln s§%§B i(?%rwhl c%ecﬂs V\ﬁét her Iare

no differences, proceSS|ng goes. to_ste
FCHGST equai® the Asannﬁ%dimewvsrﬁ%sghﬁge. stepgnst dhakg 18, the

MAI N pr ogradistianee ahessdrémentt skep fisagpreritSIondbiyckate, tor thes leng
O oo “Ra¥e BRAP " Ma MCLOSE W° aBlded U SORRChIRE EUGULAGMRe

conpl et ed. tor S no
proeessi ng A§ Elads hevsy %aetes egygl ctme?/Je'fm n&EwREt Het Je%‘sstheaeor

capa‘br/t 26 | eghailngcC¥armgyedhe 181, suﬁﬂmﬁxli@bﬁs caamiﬁsteasmet pkbteégsing
cher 0ec B 3559803 X hd ByAUET A bl LG Eb oAb SREHRRSK,
_ LL is greater than "1"- LL is 1ncremented py 1" at step
4286, the LI operation subroutine is terminated,and
'processing of the DATA I/0 operation continues. - Therefore,
20 for example, when ‘the distance measurement step eqguals "2",
a lens latch step of "3" is set. Thus,  lens latch . steps
from "1" and nzn_wjgw will correspond to each value of the
distance measurement step "1-15", as shown in Fig. 28..
- RELEASE LOCK PRQCESSING Subroutine : -
25 The RELEASE LOCK PROCESSING subroutine is illustrated .
J in Fig. 31. In this subroutine, a determination is made. as
g to whether the battery switch SWB is ON (step 4351), and.if
it is, step 4532 is executed to determine whether the
'photometry switch SWS is ON. An affirmative determination
30 results in a test being made (at step 4353) as to. whether .
the lock position SWL is ON. If the lock. position SWL is
OFF, the subroutine loops back to step 4531. Therefore, if
‘the battery switch SWB is ON, the photometry switch SWsS.is
'ON and the lock switch SWL is OFF, the RELEASE LOCK
351'PROCESSING subroutine ‘performs a continuous: 1oop¥ between -
steps 4351 and 4353, until one of these three conditions
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Is set tto 1. Wen this flag' has been set tq 1 the red
| anp indicator Rd will blink (step 564) and processing is transferred to

step 50 for the 125 nms pause before junmping to step 3. Wen flag FCHGEDSP.
is set to O in step 554, processi ng proc gds to.-step 50 without causing the s

10 red la |nd| ca,} Rﬂﬁ & Irnk there are. -no variations in
LR

the i nput SRS onsT R én%#%\ken%wmwhemrrem dag
swi t ch SV\Rheplhatdmmr mwis&mﬂ SWB\o aotdrj, Osetﬁi\hécﬁhesgﬁotbﬂéti ' 8Wstch

OS5 S AT N S 6 G oo e o

~If the chargr n%
“will direct pr@bessitite thattepysssltoh sSWBIisstupmeldeﬂﬂm,r@ngcesslhg \u’

e el a0 T P T

routi ne w Ioog kto
%??%? PUﬁpI et"gEP“ pEBecpbokgmetaye & tighy SUS eéSSS@ﬁ dtat ep

strobe c
568. The orm,rgoﬁgtaé Lbeks Wittt ARCaé O tbSoR| OppBeedtdnlySetifiths |t?dm

i ndi cat org4Rd ;E%F at step 568.. Processing then conti nues to step
570, wherer n ag FCHGRQ and 25 "FCHGDSP are .each reset to O.

 After thé‘%ﬂﬁ rﬂ}’-’QﬂmME @pevabiompacitor i s conpleted, the processing of
stepao3 to 50 pig [ epent g4l hiSe ti ghu
button is_de rieizgseg ang:qwé:ﬁ%t&g%%t (r)?%es%?% i%t&\];c{:?sn HSI"'I

j udge th&P % eFhe geﬁWW@ pRBESAELAN: S\iBhdis SﬂBes‘étttf-Png

- Thus, prdéegmeg fyuae stept 4P048£t tlide DATA rlerm/r@éreatmﬂ pagkedskeuc
svmtch Nbobra . ON. - 1f the photonetric switch SWs is OFF, processing goes
550, . Wen it is ON the red |langp. indicator - Rd is turned off

back to step
(step 572), th8 the REHEEFR %?Q?%CEt?BﬁEaﬁéﬁacr fBr erposUE o EeNEFOdy 574) /
and mocessratg:wlinm gdn t stapses$es, Ofwhindi I Uelclodes habtivat2Rgt i thée a

STROBE %H@HLC&(P%WcéHL%T' Cﬂ&ﬁ 4@%5“ )s Ogﬁe%t Iexecutecl to
determine whether the. Macro tele shift flag MT SIFT is set
to 1. If MT SIFT equals 1, step 4503 is executed to decide
if the macro switch SWM is ON. : R
20 - If the macrc switch SWM is ON, step 4504 is performed
which executes a TELE MACRQ SHIFT (TM SIFT) subroutine. " The
TM SIFT subroutine is the reverse of the MT SIFT subroutine
explained in connection with Figs. 27B and 29; hence, a
“further’ explanation of the -pecific operation of the TM SIFT
25 subroutine is not given. When the macro switch SWM is oON,
the TM  SIFT subroutine operates to return the zoom lens 11
to the macreo po_si_tion, after a photograph has been taken in o
the. zoom position. - When the TELE MACRO SHIFT subroutine ™ et
~ SIFT is completed processing diverges to a WIND operation
30 (step 4505), to advance the film. _ The WINB operation is
‘shown in Fig. .33 and is discussed below. : : : St
If the macro tele shift flag MT SIFT test that was
performed .in step 4502 is not equal to 1, the test for
_ determining whether the macro switch SWM is 6N (step 4503)-
35 and the TM SIFT subroutine (step 4504) are not performed.
Rather, the RELEASE SEQUENCE operati_on jumps_, ‘to step 4505 to

5 determine if it
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In the SAEAF operation,* illustrated in Fig. 35, distance f| nd| ng data

Dv, photonetric data Bv and 1SO data 5 Sv are inputted (step 576). At
step 578 an exposure val ue Evms cal cul at ed by addi ng the photonetriyg.data
Bv and the ISO data Sv. Al so,” a FLASHVA (FM opération i s execut ed
using the exposure, val di st an ing data Dv and 1SO data Sv.-
Thus, when §§8F§ ﬁe&@s§g’rey§{r§%$eﬁﬂ§%sq’?bbe 10 ‘to obtain a properly.

i1l um nat edwuNDt opeapitionf | ag FFLASH wi'll be set to 1, -.while when. the

strobe is not gﬂger 1 neféﬁg’ﬁ Sws \gﬂd&gﬁ%egéw foj rré;:rtn n%‘[%&g‘?lyﬁe

t est @ made ‘t-0
strobei s reperabiion|f thee wihd mla)@ cnunteroné’cm dsh set kot c%@%&ly

processigg gy v, wegswﬁa@ﬁkiﬁﬁ RREGung! bE e %Idr%s 2 ¢l S S
bel ow. When step eterm hes that the strobe flaig’tv ecessary,

processi ng Guee tinsthe ppeferrad: epbrAdment: oS thee Wapadiit ftep

char gi ng ormom,onal ScReER! qtsadmadahaio 2Beel SLE aF[ly lﬁsrrudﬁxatlo ﬁat erJn ne
I'S POSSI |l e to use

whet her the us strqbe. fl bl

the strobef 'b?%ci%?agngl véfgelOfo Fﬁ@iﬁ%ﬁﬁ&? S@B@opﬁﬁ%ﬂa O+ t er
the red Ialnrucui;s:iatg_)reﬂts sthe rwekD Dpérsatpon8dhd rethenesotbi m:wstart

i1 lumpati of.,the I ndi | nf he, pho. ra

t hat ta‘g s?’%obfg'hvﬁhl FrAFi]q' W 2Pre shi term?%‘l’ﬂasgeégﬁfl%onl {éfe}%r egge

If it is ndNDICAATIONe sebrprxéime showr in Big. 3 is r%bleﬁpacufl‘bne i s

not Iultl%/ ﬁbﬁb@id,oﬁr%‘i‘:ﬁix% dE¥REAC D Fore S Thiet Swhhd L Ag! Idpdr ko h?b
constitute,a r at I, S ep
586 Thei%gﬁﬁpéﬁ %’13’ U l?é?‘* e‘i'b%l%#'gg%‘ﬂ*% égiggﬁ %B@’é?ggi

di vév\%e; tésthnCHiAREgopaaatlori,s cathedgiin isitegr 4§0§#artedf&er’stbb9587

and " GeREChEIBR' B ERU SN BRI Al SISt HEPedRachRekSthe

whet her- 35 e strobe capacitor_chargjng LS conpl et ed Wen |t
conpl et ed, fHIBcREsPRE FFdPeuo ast%t Ingplien; 457 pageratcrbep 45055 as

to whether a . REWIND operation should take  place. . If. the -
determination is affirmative, processing diverges to -the
If no rewind operation

REWIND operation shown in Fig. 24.°

20 1is to be performed, processing goes to step 45056 where the
film counter Fg is increaséd by "1i". Processing then
returns to the start of the MAIN program. ' Thus, the LCD
display panel 'increments its display by one, showing that
another picture has been taken (i.e., the display changes,

25 for instance, from showing the number "1" to - showing the,
number “2"). - '

~ operation of the Strobe Unit

. The operation of the strobe unit will be explained with
reference to 'F_‘igs. 34-37. Fig. 34 represents the MAIN

30 érogram of the camera embodying the present - :
invention, as depicted in Figs. 9 and 10 above. ' Fig. 34 has
been condensed so as to emphasi'ze.' the instructions that are
related to the opera{:i'on' of the strobe 22. - Instruction: L
steps .that correspond to instructions illustrated in the

35 flowchart of Figs. 9 and 10 have been assigned the same step.
number in Fig. 34 to more easily ‘explain how -the steps:
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is set to 0, the charging of the strobe capacitor is inhibited and the re
lanp indicator Rd is turned OFF (step 591). Processing then diverges back
~ to the SAEAF operation, whi ch was previously described. 5 When t he:

chargi ng of the strobe capamtor S n corrpl et ed, processi ng goes to step
SWE.i s ON. t he

592 to d er hot tr| _
phot omet 1 ¢ svmﬁ? %\QS{’% 5‘1 % ls repe, 3R tié’{’?é"tfﬂqeéb
'FCHGDSP twith thqumapgpgfgamr shmnsdmtlﬁgsa.peanam 1e.t habwweu:r;hlihd ted

and the 11 4y GRS Chodiehat.! ¢h8CafEEa SRRy  Processing then

~returns to the NMAIN rogram L St't ng 'roce55| ng ‘returns to
t he MA N%gpmsqng rant tonp heoa mlenabme thIUI mmggam whiched v :

| anp Bndicontainkd 434 - tﬁﬁéar@fevénﬁgiEQHQQ§EiWﬁ§ £ & %rgéréefsn 3%3
o Afterwarg rocessmg returns to stepS3, after the 125 n-ste
Unt 1 F‘ét% Adbe - capacitoris conpletely:: charged, the red | anp

O nd| cator Rd thh ‘Hhla n{pérnv@rbgramoqasggapggjm E;ie;ﬁ opg4stgg Ié}gg éﬂ%j 3 .
.4
Z?{rg:l flhe stro@ ec%af ag'l q'n. g.%ﬁaéﬁif’&?. o‘?1"8 ggso Slg? e§WItRD (JWTy anp
i ndi cat o¥idg $Hitﬁhn§@"‘bf frel(egsg) Bo6ch a846R; | photPBEEDIR; mmugm :
PSEk e SOt 10ES 28

] ::g_ﬁ?e- ?ﬁ?er bflﬁ%teh Qwﬁ;rhg-a 2édn ggtaoe ph(ﬁq%ne rlq-'c swtc‘%l s set to C]\l

' when theﬂét? o’B%m?ﬂésRs£§ P, edé’i‘sitﬁi\ aﬂ%taf d§heens tBsKige nd4dtr ofthen .

' capaci t dthen haint awﬂtchaagl nks - ddeedetiol Al |zubmap@sim I(oralacrs art to
bl i nk ngﬁﬂi%\fa%ht Phe! §00K ?Q:e A cfed. Pi?’chessilfl&_:!I ot R5-aRA% (i:ri‘e

switch QAB is at steg 592°.in CHARGE. oper a ;processing

step 59558 e kIRRE: R Prﬂ'ié"’l"oc@%%ﬁ’f ‘?SV\EngeGQ“d ghoyn il§ Fd CESSI ng- -
goed St 028 ePpasds ttw thet MAINhiphdgrae tﬁwﬂ:gisgshbwhhdtﬁtrnﬁe sgpacitor a%"

turn of En&QGtrﬁ{L ! %f&ﬂ&é%ﬂég@cﬁék%pi@@a 31% {‘&%hée HLRL At O !

I'n__sw't '|snot|n 0si t1ond
MAI N pr. rag é’&’{%‘%t%ﬁﬁﬁ GDSP are set to 0 before paFt)Jsing for a
period ‘of 125 ms (step 50) before Jumping back to step 3.

At step 3, the input conditions of switches areé. re-read.
20 The MAIN program. calls the zoom subroutines _ (which were -
discussed above) to. move the zoom 1ens to a location that.
matches the  switch settings and then returns to ‘the M‘A_IN_
program,- wherein’ the zoom subroutines are carried: out once
more. ~This time, ‘when the positions of the main switch and
25 the zoom lens’ match, processing goes to step 4707
' At step 47, “the input condition of the photometric
switch SWS stored in memory and the input condition of
photometric switch SWS that was read at step 3 are compared
When there are no differences, processing gces to step 550,
30 which checks whether flag FCHGST eguals 1. . As noted above,
when' processing is transferred to the MAIN program, the
value 1 is set for flag FCHGST. Therefore, processing goes
to step 556 to determine whether the strobe capacitor
charging is: -completed. ' As the strobe capacitor ‘has’ not yet-
35 -been charged, processing is transferred to step. - 558 to.
' determine whether the_,_strobe capacitor is b.eing charged. If

processi:

.:q&ﬁz{h‘iki}uﬁi&o&s’éh&s‘iladauu AR
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wherein a check is hade to determ ne whether the charge tr me exceeds 15
seconds. |If the charge tinme exceeds 15 seconds, processi ng goes to step
597.1f it does not exceed 15 sseconds processing goes to step 598. 5

At step 598, processing is suspended for 125 ns befote*the red | anp
indicator ‘Rd is activated to start blLinkif (step 599). Wien the

phot onet ri c €het skrehs |aam1tmanisgnbltatbamjrocngrgeﬂer procesddng doée a
phot ograph, e I d| X 1 r

that the 10 1t'é‘lt r]iozgg c%éﬁa;c*r: s‘i.: &q{)er ng %#;Ié h% Egﬁgggké%rraﬁg‘%ps
switch SW5 5%0s®lldt%533:F processr ng is rout ed through st eps 592, 593 and

Do i onter \Agnigzs%%?n ?‘{ Ob€h-éaPr oé?qsr nsfii*ﬁél yﬁﬁﬁﬁ%gﬁgghgggﬁafﬁh

| anp i ndi cat or

MAI N prodr afleterning i£ ifcdpmebnkerle smeehteﬂrs rféau\rha& beey sab
occurs betwagn aheps::&% 13Gh SQﬁdieatair tRa CRANae bhenkt rpbezaﬁam)t Olanfor
a maxi num of 15 sec.ondsi unt il har ng eratiop..ls

whi chever c&FESFSSAE ﬁ'hf‘Eaﬁﬁfeﬁﬁﬁ S h%{: %@ ’gﬁfrr' ogg %?opauﬁf
charged vi efiore iingpdng itonsstépt he ()maﬁEfdpg FOHEDSHhils sék touldtdn
button is bgiag deqr eﬁ%esﬂ% i L5 Ee e & éaetesﬁstjzugt Bel S

rel eased, the Char capacr tfﬂ(l s carried out I1nre

to the HAst FE& i A be ipgdigakorpn RAprR t he @?Bbe‘%ﬁﬁ&cr?ﬁ? ho
char gi ng i svaettatdopketier tiié hinpdt eenaﬂchioais sdeptBSGtetlet hesw KRARGEWT,

| 0
Che red’Tanbif8 BRREnIRTR, Gelcie dy) Lol owt, a%“ srdrgeni, s‘%mb‘p M
capaci tor (3ndplagkapwddely @Vﬁr:vé?hﬁ et eeke ?Epflﬁ tor dAspebargad e

RELEAS PRCIE&SI N:subsoyt BB, i 558l,| 560} a56d,i BoFama 37. . In this
Subr ONige & SeHE PRBTbhARolioT R il RG] a&%?ﬁqggmt.%&eé o el
whi ch 15 seconds, step 556 will direc processing to step 558.
This will stop the charging of the strobe capacitor and turn
off the red lamp indlcator Rd. Eveﬁntually," t}ie- routine will
loop back to step s3. _ o
20 - When the charging of the strobe capacitor is completed
processing proceeds from step 556 to step 568. The charging
of the strobe capacitor is Sf:opped and the red lamp
indicator Rd is turned OFF at step 568. Processing then
continues to step 570, wherein flagé FCHGST, - FCHGRQ - and
25 FCHGDSP are each reset to 0. After the charging of the .
strobe capacitor is completed, the processi'ng of steps 3 to
50 is repeatedly carried out.
At this time, 1if the ‘shutter button is depressed and
the photometric switch SWS is ON, step 47 will judge that
30 there is a-chenge in the phpf;ometric ‘switch SWS setting.
Thus, processing goes to step 48 to determine whether . the
photometric switch SWS is ON.  If the photometric switch SWS
is OFF, processing goes back to _ste'p"ss'o_. ‘When it is ON,
the red lamp indicator R4 is turned of_f' (step 572), -the
35 charging of the strobe capacitor is stopped (step 574), and -
processing diverges to a series of instructions that



- deternines whether the photometric switch SWs is ON
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the red lanp indicator Rd is turned OFF at step 614

switch SWs is not ON,
if the photonetric

and proce55| ng returns to the MAIN program However,
switch :SWs is. ON, processing goes to steg616, wherein a determnation is

~made 5 ‘agoh8tiaite’ al "'OThO8E SKUTeRATHE 'Ex%sm%él%iﬁ?herg& W% s

1 oops back to. ste

not (é @'\Fgubroutéi
rel ease siffd VRPPE2 ?“‘the photonetry swi, tch SWS is" ON and the | ock
switch SW is IFF,thae m&nsa:ﬁae%‘ﬁﬂ\p m;@stratemer gy "Fiy c0l3t5 nuous

Lo goc Efkafee “FiBAIBA0 MR T ABAORSERIS] ahtasin AE S8BT daL”

change
Swi t cI§ S\WY tareON nputted ngstdap pne) ometngz smepcmsy\sanoe@ﬁssum Iwmuu ni n‘cﬂ

he | ock
E)I’ et th15E§)M .{Oé;c %%g%ﬁt%b&h% ESS Hl?lgtegﬁéctgg f% é‘ﬁ/ﬁ?ﬁ\# ttg‘ ram
1S9 gata S+ cAkRR |3 TR H%%Iﬁ?e Fithnpoperatienr iRdePtsc!libeﬁed OFF

When t he
(step 6l@kingd the ehpobeire vaRlease] (Histarm))rinabhigodatd? pe hhan »

L R g e

the stro
procdfsi kg ehiminls a opsPpRrds, ilhmh:atédg$>lﬁ(ﬁd@?@pm 1fdady FEFIGRSIP to O,

S0 as lOuigquE SBer Eoy of whhieb%{]ﬂéi{ L e blaeﬂsph%tturfegui%&?th' S
sequence, _because t {d&lg “‘bhot ogr ap i S not waitl ng-to t ake flag

Foricoer bia RELash 9-anp i ndicator Rd will not - Ilght
Processing thet gtep (SBEH26E testt lis siadebet & 2dé el ntc athether | £Edy

processmgmgggﬁ é&ﬁﬂlét &p ﬁgantiﬁgstﬁﬂtﬁ%ﬁe %Qrobe isATrei{«ﬁ&e@G’Iﬂ ttHe .
det erm ne filmis Loaded in the camera. . ded, processi ng’,
sl o ¥Eep s the cpbnke  fdash 1isyRret "§Wre {RFQEe8RdAT he .u

goe
il m andiivergest o nat RELEASEAHROUESSTNG opérétidm St80bel HRMGsdd®E

“below. = When step 580 determines that the strobe flash 1is
necessary, processing goes to step 582 to determine whether
the strobe capacitor charging operation is completed.. That
20 .is, a test is made to determine whether the use of the
strobe flash is possible. If it is possible to. use the
processing diverges to the RELEASE "PROCESSING
operation, after: the red lamp indicator Rd -is turned ON
"(step S584). 'The continuous illumination of the red ‘lamp
25 indicator Rd informs the photographer that the strobe will
flash when the shutter release button is depressed. L If it
is not possible to fire the strobe, 1. e., the strobe
capacitor is not. fully charged, processing diverges to a
series of instructions that constitute a CHARGE operation,
30 _-after setting flag FCHGRQ to 1 (step 586)._ ~ The - CHARGE
operation is illustrated in Fig. 36. EEE
When processing diverges to the CHARGE operation, .a
charging timer is started at step 587 and charging is
permitted at step 588. Thereafter, step 589 checks whether
35 -the strobe capacitor charging is completed.-_. When . it is
.completed, pro_cessi_n_g goes to step 590, - whe:__:ein flag FCHGRQ

. strobe,

€1

-

If the |, photorretrlc
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W ND subroutine‘is skipped and control returns to 35 the MAIN program
The operation of the charging of the strobe of the preset invention
provides the photographer with a clear indication as to the status of the
charging process. This indicdtion is shown to the photographer only when
he attenpts to take -‘a phot ograph When t&k phot ographer does 5 not -
attenpt to tiﬁ(esatph*é?o@'aapﬁ encchazgding efatthe mixebporcapasidiar dsen

i f the-char &Hﬂﬁﬂlftéd‘%ﬂd aéﬂile' feéclaﬁH ¥ndidatorarad JECRR-FBDFFBRNE,

Fi 38-64, ond e a. ca ra 10 o]
tlhgS presen®? ]1)nve o] hids B t'rq'ﬁ’stl ‘ﬂ t‘Bo{ﬁ'lelﬁl‘ﬁﬁg Spﬁéﬁi@ﬂary

bar r &+'2K aaﬂlammm@mﬂrmis dmﬁm in Fig. 38. ‘As-shown.in Fig.

39, the _front o bod ns st an syre
section 2K ‘a flk&et}‘ % r‘ﬁr8§en%§e f%ﬁ%%&re‘f%?%éi ré t{ ngﬂg‘h
as a CdS, aadmpéleteﬂ:,nmrdqnqsﬂiq does bba ksbépt EGZCa:mercﬁetgnyin« whethelrown
in Fig. 40 o hak .33 r CD t r

button A EhEcBhBLBRekr iRt buitUPsut s by 16 g Botimetrle] SIFRAT,
a green Ianﬁwﬁnéﬁcé’tl"é'r: (H_IE!EES{%D% q%ﬁlﬁﬂpstﬁm §2€50|t°(|§§$ Hayg FEHERSP
cover rel eagg |eyer $h& éhé Sl&iiﬁYt&%CtSQ&ob?& eabaciebe skt cthdikK

fo'a donhuartnipLEedoend Hhe %Zfbéa'a‘fménﬁ ifos ﬁ@"piﬁ#%wamé ofE Pekes "

cover 8K i sSapkned Priduesiioig civen retezpe ltovcrhd IMAIN iprogramiolheshing

stop positigp, Fﬁl | ggwhen the back cover 8K is closed, . the back cover
rel ease | ever returns to.its upward stop_position. A rew nd button_ not

shown), is | ocat¥ReBnPrRESESLNGNTSEUSHS: O thee MATY, BrogEamyl goes t
seC’thn of $bepcaerr adosiyaBke gheS/KMInking of the red lamp indicator

15 Rd, because flag FCHGDSP was set to 1 at step 593.
Afterwards, prdcessing returns to step S3, after the 125 ms
wait in step. 50. Until the strobe capacitor is completely
charged, the red lamp indicator R4 will. blink, while
processing goes through t_-:hé 'loop comprising steps 3, 47,

20 550, 552, 556, 558, 566, 554, 564, 50 and 3. After the
‘strobe capécito-r charging operation is domp-lefed,' the red
lamp indicator R& is turned off (step 568)"a‘nd' flags
"FCHGDSP, FCHGRQ and FCHGST are each set to 0 (step 570)
Processing then goes to step 50. ' S :

25 -  If the shutter button is depressed and the photometric

. switch is set to ON when the strobe flash is needed but not
e ready to flash, the strobe capacitor will start charging.
The red lamp indicator Rd will also start to blink while the
‘capacitor is being charged. ' ' c SRR

30 If the photeometric switch SWS is ON at step 592 in the -

CHARGE operation, processing goes to step 595 to check
whether the lock switch SWL is ON. If it 'is, processing

goes to stép 593 so as to inhibit the charging of the strobe _
~ capacitor and turn off the red lamp indicator Rd (step 594),

35 before returning to the MAIN program. If the main switch 30
is not in the LOCK position, processing goes to step 596,
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ontains a power -lever 14K, a shutter button 15K and a nacro

button 16K. Lock lever 14K is slidabl e between an ON and OFF position.

~Zoom | ever
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- shutter ti

10K can be noved in a first direction, indicated by arrow rl in

d a second direction, 85 i mgh cat ed by arrow r2. The zoom
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diverges back to the MAIN program.

|s -

s
\._.u,

As long as the . photometric sw1tch sws is ON ‘a program;
loop occurs between steps 589 and 599, so as to charge the
strobe capacitor for a maximum of 15 seconds, ‘or until ‘the.
~ charging operation is. complete, whichever comes first This.

means that the strobe capacitor is charged via- the

1nstructions of the CHARGE operation while the shutterg
‘button is being depressed. - On the other hand “when ' the

shutter buttoen is released the charging of the strohe
capacitor is carried out in response to the instructions of
the MAIN program.'_ h I '

If the strobe capacitor charging is not completed
within 15 seconds at step 596 of the CHARGE operation,
processing goes . to step 597 to set flag FCHGRQ to 0, turn
off the red lamp indicator Rd and 1nh1bit the charging of

.ﬁg_}

the strobe capacitor (step '597A) before diverging back to

the MAIN program.. : :
The RELEASE PROCESSING subroutine is _111ustrated An

Fig. 37... In this subroutine, a determination is made in ___

step 610, as.to whether the release sw1tch SWR is ON. When

it is not ON, processing continues at step 612, which_

determines whether the photometric switch SWS is ON.’ If the
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(4) MACRO switch MCRO, which is set to ON when the 30 nicro button 16K is
depressed; (5) Zoomtele switch TELE, which is set to ON when the zoom
| ever 10K i s displaced froma genter, neutral position towards a tele side
r2; (6) Zoomw de switch WDE " whi ch |s setar}o ON when+t he 35 zoomlever

10K d I f tr
S0 Soenu i oReCh e CSRkEEn B 13 N SHRE e oL ARG dng ke Rk
lever 10K is i slphmeld QFEnat| shepuauf and1 pheceestlalg, rmmm toodilte dmIahd

2,7 ot LS FARLELT S0 ghgeldierts AT S, o,

neutr &l ,posi
NDB and cl eaPXERMS rmgoeml%m skep towmﬁ,ﬁ@nat ﬁetﬁseénmtipm spmadey

CK, respesti v o MY Q&ﬁ@dioéﬁ)sméﬂrmﬁt 180Dl . Wi ehel 2aék 2wdkch

281" fn 2Co 18P o SheScrubRoNRLE AreRE (B3PRackd o AEP S F Ll

BACK, whi ch. Thereifore,OHf Wita fbkelsek s&xi\tmh rsﬂmais IORRr e pheoonsiacy

down and set n WA d he V.
returns to. .%"%éék%l”ﬁ SN 8t thel A Hhrd Sorf 6 a% Py cth§) Rpreace
when t he reV\PRGCBSSﬂCSﬁ |sulpregtéue amlrtqeys Fua mxtdm@tmt doopr ketveen

whi ch dejgct seupst "¢io2Quidd | Enl). tﬁﬁtii‘nﬁéﬁe' %fad‘tﬁ'&‘é%d i:ﬁrebhec&%itions

frame. Three zoomrelatedfvvltches TELE Larec roIIed by

one zoom | evehangRe cdhaktiso| Hee| 1o i ?@n&ﬂﬁf’? & oK gfi r spthin

t hese conbi rﬂheonele&seeswmﬁdht BURS tor @N,npmemng)mfeptmtomry dunktclat a

L)Zrt‘iif?ﬁ Lgr téhx@ £805kF? 8PChP! k8Pnhg MR 1BWK %udﬂorsvﬁwm'&« when

> When the photometric switch SWS is set te OFF, or the
15 lock switch SWL is ON, processing returns to the MAIN
program. - -

When the release switch SWR is ON,. the red lamp
indicator RA is turned OFF (step 618) and the shutter is
released (step 620). Strobe 22 is then check_ed {(in step

20 622) to determine whether it is ready to flash. = If the
strobe 22 is ready to flash (that is, flag F _FLASH_ equals 1),
processing proceeds to step 624, to set flags FCHGRQ to 1
and FCHGDSP to 0, so as to request charging of the___ba-ttery

- for the next picture‘. In this seqguence, because the

25 photographer is not waiting to take a photo, flag FCHGDSP

. _will be set to 0 and the red lamp indicator Rd will not

s '_light._ Processing then goes to 626. If the strobe 22 is
not ready to flash processing goes from step 622 to step

30 _ At step 626, it is determined if. film is loaded in the
camera. If film is loaded, processing goes to step 628 to
execute the - WIND- ‘subroutine to advance the fi_lm and

- then return to the MAIN program. If film is not loaded, the
WIND subroutine is skipped and control returns to
35 _'the MAIN program. ' : -
The operation of the charging of the strobe of
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zoom operation, the information for the normal or reverse.rotation of the
zoom notor and the high or low rotation speed is inputted to the mai n CPU.
The sub CPU controls the range finder, which conprises 30 the infrared LED
and position sensor PSD via an autofocys IC. - The sub CPU transfers the

di st - measyp e autof s | ¢.and photometry data
(aicgpg?nge?o @%@%éf‘ t{]n%er%t{f? e éﬁﬁﬁﬁ'@?ge#’hé”%t@er
circuit acedearndndicuti

Ao kb tsmﬁls) Srufaed mmna apw:egsr
si gnal to.chhg Sitr{dlhﬁﬂéﬁuis RKAL £99th (%lﬂ:f%oac% ---”EE#Y\“ outﬁuts

t he nor mal reverse rot at I on

| RkELRRER. Lhrtakea soRoRapopb. . hthan Jehe. Phatogiape: Fows oy

si gnal

pover ca@tnek (atﬁuinpt \MﬂbCftéklép'a epHASEraBh,eno @hgrﬁ‘ir{g\’e Elal rtq'igseted

vol  age_ accor

I 5 1.y
Command | NS HGHPE nd S AoN SYan < Adn e | SRaREARS ofyihe vENRshs TF

command -i-
the batterqcm1hgwmderup@yl. ed-directly to the zoom nmotior drive circuit

‘while, - lcgf)dl e. batt_ery voltage is supplled af'ter 'l owering the
vol tage to a speC|*| e vaﬁ? ' The details of-these .conmands are

shown i n Tabl e I b&igs. Tﬁfee‘z%m ot Gedand tembbddmentengith af eamera
tele extremty by shifting rr
i reation e fes f e TBReRe Sl loR 15,

di recti-on q:a Pt protrudes fromthe caner
when t he ﬁi‘ﬁﬁ’fl Es:i’tlon i's executed. Wien the reverse rotation is

executed, it |a&t scaineraodaid)b eng hhasf & hstﬁmwraphbagrggnszgh%nﬁe Lo the
everse dLrectlon

| t el ., 3Kipa
For 1 ﬁ.xér@?'n%%"gb*a%‘*%&a A0 e SHTH o G © 745, | Be ShOUS ERef Lande: i n

the focal thengEromt { pE phbeogqaapnmg bedsr dﬁangonﬁigalisr d @ takpen

Apert uire Eeasﬁbéh)an@%di'!ﬁtﬁ( -a finder window 5K, a strobe 6K, a \_J

'photometric element : such as a €ds, and self timer lamp 7K.
The back of the camera body 1K, as shown in Fig. 40--_,
contains a back cover 8K, an LCD 1nd1cator 9K, a first mode
button AK, a second mode button BK, a clear button CK a
20 zoom lever 10K, a green lamp indicator (LED) DK, a red lamp
indicator (LED) EK ‘a back cover release 1ever 11K, a date
display section 13K and a date switch 13K. ' _
When the back cover release lever 11K is moved from an
_ upward stop position to a downward stop position, the back
25 'cover 8K opens. K When the back cover 8K is opened the back
cover release lever 11K is in the downward stop pos1t10n,
‘while when: the back cover BK is closed the back cover
release lever 11K returns to its upward stop position. o
A rewind button (not shown), is located on the bottom
30 of the camera body 1K. : L _
The - upper section of - the camera body 1K, as. shown in
' Fig. 38, contains: a power lever 14K, a- shutt:er button 15K and
a macro button 16K. Lock lever 14K is slidable between an ---
ON and OFF position. S _ .
35 ° ' Zoom lever 10K can be moved in a first direction,
indicated by arrow rl in Fig. 38 and a_ s_eco_nd:_ _directi__on,

€D
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the-change of the tens in the wide extremty, tele extrern'ty, macro
position, or lock position, etc., 1is automatically detected and each
kind of controls are 25 perfogmed according to this information. For this
pur pose, ?_code pl at e 13K is dattached on th surfacé of the camring of the
| ens and 1our, brushes ZCl, ZC2, ON ontact _the code pl ate. G\D is
a conmon terrﬁqﬁ’ailcﬁ/ﬁ'ﬁ“? ehﬂfheaB’E'ﬂ\ér Ky ce "E}%%sl?é’?"hréeﬁg§d 19K, pegmitsy) the

det ecti-on. Fldjme% shews Bo dbagmovedl bekweenda mHide chdit-anitEamhdcadeele

ot bon (ol SSRERSHAEL" . ¢ Fhe. Zsonf (feder 208 4. A Cha bhanks” doth ke
| i nes—'n themralrgm.'b shutrten 8ime sagdalint@rvali ¢dmes, atporke od isfcussed

conduct | vee! £358y.5- e BGHra "UekEadnd U boflrol” HAMLGH Sl PN

the congu fve trace is escrl
i nformati on wade RRWCt g Whiche aosubnFPY dsl amme@te@hwéchermnﬁcmss

known as a ZQH{I!:‘EQQ'&;%% AiRASddd iy C?ﬂeag%c%'a%io@i Wf&ﬁ’nac‘&iﬁv@ Vi@re

defined 5 accorgi1 ng, to the above-nenii'oned zoom,code so as to ﬁontro
zoomi ng. TheAfo rt.shecd‘dfer%sqﬂsb%@aep rdidst FAYGLS FRFETNENERGTR R
t he phot ogr apbregitehas bddie Qosidgned hhimem:dd&imsiethexmaem igptpNdeiihe

| ock ost i %ol "ErRg8 KE0NaBkobichlie 1 P HERT W gLt rem Ly I

t he zoomared, &n e posi fion ween rem.ty and the macro
position. The diVhei omaipdeCPVV pexr foBHst othgerﬁq»'lljowﬁ@gl efiungdsionsn ipy

di vi ding theyg Bhéénﬁs iH{Jszt §igh§§§ ﬁ&%@idea5to thel Rafedads, the

portion where equal s own W th f.i-xed dth
equal ling "1" is ohl a?ﬂ@ﬂr%eﬁhFhéoPEng‘oFQrs@Pdt g tfﬁé goé'?(tvri@mac jrotor

narmel y, onl yamive heipoukst that ZCl is set from1 to. 0 (fromOFF to ON).
Whenhe Q@ns doefzPOéoﬁ&?BlaEhEhQIWhﬂ§n3¥EQﬂﬂéﬁﬁ ﬁ%%hkiﬁg of the green
lamp indicator DK which provides distance measurement-
' 'rel_ated? indication, a red lamp indicator EK which provides a
strobe-related indication, and a self_-tiﬁler lamp which
provides a self-timer-related indication;
20 (3) control the indication on the LCD 9K; and
| (4').' Control the charging of the strobe eircuit.
_ Information is inputted to the main CPU by the following:
(1) Lock switch LOCK, which is set to ON when the lock

1ever 14K is set in its ON position: o
25 (2) Photometry switch SWS, which is set to ON when the

, shutter button 15K is depressed halfway.
A ' (3) Release switch SWR, which is set to ON when the

shutter button 15K is fully depressed; .
- (4) MACRO switch MCRO, which is set to ON when the
30 micro button 16K is depressed; S : :
(5) ZOOm tele switch TELE, which is. ‘set to ON when the
zoom lever 10K is ‘displaced from a center, neutral pos1tion
towards a tele side r2;
(6) Zoom wide switch WIDE, which is set to ON when the
35 zoom lever 10K is displaced from a center, neutral position
 towards a wide side ri;
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- 20 switched from"0" to "2". The lens is forbidden to stop in the area :

between the | ock position and zoom area, as well as in the area between the
zoom area and nmacro.extremty. However, when a termnal which is properly

~ON is detected as OFF; due to a bad 25 cont act between one brush and the
code plate, .the @&e ‘ﬁﬁ ‘EOSSI bllé sﬁé in the forbidden area. :
Therefore, the'c mﬁ % aWB ebnske ysetd taoON: ehen hehe

change fromngle tof @he)fzdidm Bewei fioR igrﬂggigcgaeaugﬁglflngﬂogﬁq:eﬁ,bﬁg

t hese bord hi n.is.used, 3 ing. 1nt
f or bi dden g?‘e%accegllrgebéé’ g@eﬁﬁdi g%)g#__#) na #’u%ﬁ %g gﬂoggﬁrgbﬁpl ¥heospamt
the code plever @K riedimlm fromt thezeemtarea,nétmraleeﬁbglitﬁ& OB§ ar &

used for5t aerhegel o -of the lens, as mentioned above.. In addition,

termnal ZC2 is used to etect _the. teIe 35 extremty in the .Zoom ar ea.
Thus, it is necé?gar@mﬁ) & vsetteh; Mbdon medes Byswigch NDBsand |elédis

exanpl e, switehl mMDoye WIeHeh CaRbl Gt OToNN RN YT B&Sdbﬁ%%%néo codes -
ectivel to. correspon “to di'visiton co

C"", "5" "6,

DIV of [er rﬁ( CK, re?\ﬁ%ﬁttiﬁé coffeyfepresseds used,. it is.inpossible to

;JEI q:JeI y spemif)‘?h E‘chsn@acttoql_mitmat mgtehzsmub io;prﬁheolicigcgrilrﬁﬂat horpf
e | eng gl e m code. ZCCDE erefore

di vision - codie é &ﬁ geégtbia§8g§5| vely rewr kting the division code

stored in ITEITDI‘S/]"’S ﬂ?%aﬁ’g’@ | AnpHESz 0BA0 coECY r emdt hBCR[idpa 1dls Al

det ect ed. dﬁ]m:dsgmlm @étaﬂg Baﬂgwputtons AK and BK wi I:I now be expl ai ned.
unct i on of .setti ng the exposure

Mode butt AK dwth.th
hod.  The ogadr BGE: HaNen ket HAGkr otk {8, Bsarse GFFomBen

thod. Th
renren Sgl on #@;e;eba@t reseetNrebeande leverc ad Ks tisdlper exs a5 | Wi O&Ig sétr ebe 0:5
mode (96 @heweezﬁ HHE ﬁéﬁtﬂ?'é&;&g ﬁ?d{% Fcfé@%@“én?ﬁceﬂgefég%#'gﬁe pu! b J

node, and, Q_P ?cg strobe [0) ndl ca
correspon& ﬁg ion; -
' (12) Rewind switch REW, _whlcheis_set“tg ONgwhen the
rewind button is . pressed and . N __f '_'
(13) Film advance detector sw1tch, which detects whether

20 film‘in the camera ‘is advanced to the next frame-.
i Three zoomrrelated switches TELB WTDE and ZMHL are

.'fcontrolled by’ one- Zoom lever, the contact,point layout being
"shown in Fig. 42, With these combinations, five conditions.
are inputted to the main CPU. The data is used for the zoon

25 operation or mode setting. For example,_when performing the

‘ zoom operatiOn, the information for the normal or ‘reverse

| 'rotation of the zoom motor and. the high or low rotation
speed ‘is inputted to the main CPU.;,-=' -

' The sub .CPU centrols the- range finder, which comprises

3Q'the infrared LED and position sensor PSD via an autofocus

N'IC. The sub CPU transfers the distance measurement data
from the autofocus IC and photometry data (according to the

cds) to the main cPU. ISR L o ——

' " The drive IC controls the shutter circuit according to

35 commands from the sub CPU. and outputs: a trigger signal to.
the strobe eircuit. : S . e |
Referring to Fig. 43, the mainchU outputs commands for

the normal or reverse rotation of the zoom motor via four
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exposure nethod are shown. In the auto node, no indication 20 is shown.
MODE A is prepared to correspond to the exposure nethod: "0" corresponds
to auto, "1" corresponds to syrobe ON, "2" corresponds to strobe OFF, "3"
corresponds to the exposure *correction, "4" corré&sponds to bulb, and
"5" corresponds to bulb.and strobe ON. VW&V the node button AK is 25
oper ated, - t reignalke AlneshiMBdd. MPR, MNNdc and(M¥2) ghe tiecipeker @rive
sel ect -~ t he gphwedwpEeaphi ng nethod.. Si x ki nds of-phot ographi ng net hods are
avai |l abl e: one; f r ape hot ogr aphi ng, _.contd.nuous, phot ographi n
cel f-timer, doubl®s REFPT, PREPE" GoRerol: pireids, wiich sOHRiLes Brysr to
phot 0gr'aphy .the Tmetburdid:ai?@hcmnitcorswgm-n@e&uemha phdobgrapdi dlgw
met hod i s NI YdBkagd Saccord®H§VE6: thbOkpetACebhiBRd RRABLEIETOR B8
no indicatien | sj;hovm.a_‘gl\/m%c% a?l\sﬁ%&gpared Fg C rre'sgond tg the _e
phot ogr aphi Mftifet RBY: viapeignalsidigs ¥ENBne- f r"g\ﬂ!‘ 3 Cwot'gﬁ'rﬁﬁﬁ'ng,thel"
cor r esponds bat teafit ivolctsge b oguppihiad, diréctyr tepthdszobm fekbrt drdke'
"3" correspigsuii® de4hlee wrih! fudhtT'se of C e%ﬂﬂ$§- .0
mul ti - phot og;rla%ﬁ'l%%ltg g'g'g}ie’S"wrc%ﬁr erg%ondsiﬁ oolfqﬁt'e?{/‘él' pho ogaﬁ'ﬁy}.ta\%eniﬁode
button BK i suppdisd@fter evering ctheorelvagestenangpeciiing vabue.
indicatiqp is shays @eeQifsnbf othble® SOMhEAES HrdOBhofn afd Hapithes
i ndication of the controls for photographing are also shown according to
these cont eRedo¥s wel | . For the bulb or the bulb and strobe ON
phot ogr aphi ng netrihed, zdde natosl leket tthve tfomakhbengthnofald elerts | @hdfige
prepared. - .Fi s Qb PERYEY SPULLS et 1RBER VTN =T ¥ e
MODBLB i s pfgpg?’téeql% or t e%e el h?pklghggtéﬁ Bn%ﬁ%a?‘_{o?ﬁa}\qaegr%%e?s}? :&?0@
cor‘iﬁ-eﬂ;s/?ondsd%’eﬁilll?ﬁ Wi | haly it oprotrudescfpend the camerfarhady shiatthe
i gee . r 981 &aho x??@ eﬁheiﬁhﬁtr@ngéﬁhalﬁrdﬁﬂtﬂMEB eafealﬁxwa .c?azu& i ﬁhé he
node settin ow nentj oned _bel ow petating zogm | ever i n.,the,
condi tion tﬁﬁ?’gﬁﬁﬁe ‘B‘{}‘%%mﬁKng ﬁ?%ﬁﬁut%? sség rets” e : %ocal_ : eng%h, of
the photographing lens change to the wide extremity by
operating the moving barrel 3K in a reverse direction.
For this camera, the information which is indicative of
20 the change in the focal length of the 'photographing 1ens__,_
chang’eS"by Fm-'ih (Full-Open Aperture F-number) according to
the change of the lens in the wide extremity, tele
extremity, macro position, or lock position, etc., is
automatically detected and each kind of controls are
25 performed according to this information. o
_. - For this purpose, a code plate 13K is attached on the
o surface of the cam ring of the lens and four brushes (2cCO,
2C1, 2€2, GND) contact the code plate.” GND is a  common
terminal while the other three brushes are used. for code
30 detection. . ' _. .
Fig. 44 shows a diagram of the code plate 13K and each
code produced when terminals 2ZcC0, zZCl and 2C2 are in contact
with a continuity portion (also known as "traces") of the ___
" code plate shown by the oblique lines in the figure, wherein
35 'a signal "0" indicates a portion of the conductive trace is-
- removed, while a signal of "1" indicates ‘a portion of the




after changing to the bulb or the bulb and strobe ON node by.pressi hg node

‘button AK Al'so, it is changed by again pressing node button AK .and
operating zoom | ever 10K when 20 the manual shutter speed is not shown in -
-the bulb or the bulb and strobe ON node. For the interval photographing
node, the interval time shown in Tableg§|s prepare
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BK ar gosppan wll'ae_e %‘:Etfé’iﬁi@ft ben t@'_‘l%a e Y

of each

descri beBnBel Bﬂﬁlﬁlgj’“

mar k | read é been expl ai ned the 1!_?*re.
4 e

|n|n ks are .
EWeRR & tale extrepity gfi

on -or

i @ﬂ&hz%ﬁe areh ! hgng®ani-ng
ERR MRREP s a

shutter butihnﬂomark THE, dawimirm naode 1 DXV aisonmeldeveo rtﬂehtiSﬂ_{r ﬂué)attery

mar k 20

i1l um na
unit margkeast or “S' are di spI ayed when the. rranual

interyval tinerareidl.spayethe pogtiba WhekeWoS Cdtials d1sahayod' vien
thefram;: unb% of. the film :
hown 1xed ‘'width.  POS equalling. . "1" is obtained

" show ng.

20

when the lens is set to the wide extremity, namely, only at
the moment that 2c€l is set from 1, to 0 (from OFF to ON)
When the lens does not step at- the wide extremity, Pos is

switched from “o". to Ly LB

- The lens is forbidden to: stop in: the area between the

‘lock position and zoom area, as well as 1n the area, between
“the zoom area and macro. extremity.- However, when a term1na1
"whiech is properly .ON is detected as OFF, .due to a bad

25

contact between one brush and the code plate, the zoom motor
‘may possibly stop .1n the forbidden _a

code plate and software . ‘are construeted so. that the change

from OFF to ON of the specified term.__ _als are used when

30

detecting these borders. If this configuration is used,

stopping in the forbidden area ecan be avoided eyen_ if a

‘brush. does .not ‘properly contact the code plate. L '

35

on the other hand, in the zoom area, fourteen divisions

-are- used. for the focal length of . th'__ :'-Iens, as mentioned

above. In addition, terminal 2ZC2 is. used to detect the tele
extremity in the zoom area.

Thus, it is necessary to div1de thirteen steps by two

: '_rherefore, the

el
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shutter Speed and e
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Shutter button mark 17K is shown when the shutter 15 button 15K is

oper abl e. Macro mark 18K i s di spl ayed when nmacro photography is possible,
after having pressed the nacrgzbutton 16K to make the photographing |ens
nove to the macro extremty. The macro mark blinks whien it is necessary to

switch to the zoom phot ographl ng position % respgnse to_20 a di stance
measur enent . biksem | &rer Ehisk expaple cotheusedpfive aeda: epnblgurtipnng

when the zgREEh Qéeremﬂ%ed uged Iy@éx@deoa@sl gct h@-vbat-w y wigar K &ON--J"
l'ights_when the ca batfery is discha %e seve 3 nt o) ,a_y
sectipn, 21K FREPESE ¥°11Ne o nEORE SRR f"héuf"‘ﬁ on e %%a e®dt h- 2
the | éns, theggwpual shutter speed or the |nterval ti-me for :taking

pi ctures. ect, .t.0 the i.c » S
i ndi cat es %econdsﬁrslg “UTS "%0 ’éggi)ﬂas énle ti %& %n ?H%S?ﬁggggnua?
shutter speasnbquelyerspdcifyrea mvisioﬂ' hGO§aogtm mnmspanﬂs htondthe
CPUw Il n d e ] r e I r
"S" denot edofe%%h iéﬁghn ;L}fém %@%rgégﬁt rebgﬁ yt %i ﬂﬁe 4%v?/lt %éf‘e&? goﬁﬁl @6[}55&2

of the word 3S9BE. Therefengt or %voﬁéf’liﬁi{"“ cofenT 1s \Hixefp, by
M2 Hi gh- spegtbdessbiély rewriting €he division code s@riddgiinsmesdbryews se

% C]\ll]@g- ﬁeﬁe{"{ﬁ“’%ﬁe zoom Qéld_e:' from the -ega!"bg\ﬂ/-ng%eggero%\é%%%%?drabl eO\I
5 : The function gPfpthesmodieyutdions AK and BK will now be
|nterVa|'Ti@&plainedﬁmxﬁbﬁéTbﬁEton AK is provided with the functien of
) 'setting the exposure method. :The'exposure-method includes
k&/ an auto mode (automatic strobe emission mode), strobe ON
15 mode (forced strobe emission mode), strobe OFF mode (strobe
emiss:.on forbidding mode), exposure compensation mode, bulb.
mode, and bulb and strobe ON mode. -
In Fig. 45, the indication marks corresponding to each
' éxposure method are shown. In the auto mode, no _indication
20 is shown. MODE A is prepared to correspond to the exposure
method: "0" corresponds to auto, "y corresponds to strobe
.ON, "2" corresponds to strobe OFF, "3" corresponds to the
e)éposure- correction, "4" corresponds to bulb, and "5"
- corresponds to bulb and strobe ON. When the mode button AK is
25 operated, the mode A is changed. ' ' : .
Y | The mode button BK functions to . select .the
,photograplung method. Ssix kinds of photographing methods
are available: one-frame ‘photographing, continuous
photographing, '_self-tinier, double self-timer, multi-
30 photographing, and interval photography. -~ The indication
marks correspondim"; to each photographing method is shown in

Fig. 45. However, for one-frame photographing, no
indication is shown. MODE B is prepared to correspond to
the photographing method: won corresponds to one~-frame

35 photographing, "1" corresponds to continuous photographing,
"2% corresponds to self-timer, "3" corresponds to double
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10 sec. .0 1 sec.

Bulb _ 0

1 | 20 12 |
2 30 : ' 2 4 . 3 40
gm’ . .self—time@O 6'(')4" corresponds 5t§0mult7:i-photoqraphinq ane@ ugh
7 4~  corresponds e interval photographyg o 10 20
11 30 . wharitode button BK is Jép&hted the setting 14£ 6MODE. AK

15 94 RESEI __Progra .
associ at ed® Mﬁ-{ﬁ efat F]Sﬁ nghgg‘g #‘%’gd i rst, w ?ﬁcggd?"gpence FlaeFl ng
47 and ﬂ8conteiﬁhe iR MoRR At i and dBscr | Bhe ﬂh@i@e@i@mpﬁ dliorcontrobe
canera. 5 %hﬁﬁeEuaeh AP a8 H1'Y BiibwY RGN €4 ¥Rdle Q%x’i‘ﬂents/\hen

controlle rom th perat ion according to-.various .conditions _
. power isS agrvedlon, the mai.n CPU is reset and the processing shown in
Fig. 47 startpor th'ElebtﬁfanorCFlihdobumﬂ Iaaid Z@Eroﬁéecﬂa@f&mlyiﬁld

P A Shd R s'ungﬂﬁt eﬁs RS 3“’%&5 IR 48, TR Bodtit i ne

(shownl@ rpré&pgrest) nEsitgén: R‘M,ndshmt pwa:meeh rs;pwttergespe@de ag® i es

- Of i nst el Pasy tQﬁh oHIMMdBELE t 18 g&eya&@%@tte 2G| dﬂ& s
The MODE | NI Tl AL| ZATLON subroutine res varl ous noge seti, S to n| tial

val ues t PEclanpad shitheyi ePeSpope "RNi SOESSSPOR

1% te "7" correspond to each manual shutter speed from 1 to.

60 sec. The contents of this MODBLB area is changed in the
15 mode setting flow. mentioned below by operating zoom lever \J
10K in the oondition that mode button AK is: kept pressed
~ after changing to the bulb or the bulb andz strobe ON mode by
pressing mode button AK. Also, it is changed by again
pressing mode button AK and operating zoom lever 10K when
20 the manual shutter speed is not shown in the bulb .or the

_bulb and strobe ON mode. I ‘
- For the interval photographing mode, the ' ihterVal time '
- shown in Table 6 is prepared. Sixteen interval times are
permitted; one mode interval value "MODINT being provided
25 each of the snd_:e_en interval times. "o" to "is® eorrespond
to each interval time from 10 seconds to 60 minutes. The -
contents of MODINT. are changed by operating' the zoom lever
10K so that the mode button BK is kept pressed after
changing to the 1nterva1 mode hy pressing the mode button
30 BK. These are also changed by pressing the mode button BK
and operating. the zoom lever 10K when the interval time is
not shown in the interval mode. - The initial ‘value of the
manual shutter speed is equal to the bulb speed, while the
initial value of the interval time is 60 seconds.  These
35 initial values are automatically set by setting the mode

1n1t1a112at10n or the clear button C to ON.
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phot ogr aphi ng node.> In the MAIN operation, a 1l-second timer, used for an 20
i ndication hold, is cleared in step ML1. In steps M2 to I\/I14 t he
photonetry swi t ch SW5, releasg.switch SWR, wide switch WDE, tele switch
TELE, node switch MDA, node sWitch MDB, clear switchH NDC and macro switch

MCRO are set to OFF and switch judgnent fleg FSWOFF is set to 1. 25 In.

steps ML5 to ML8Theh@etiaidphef otkéer pebwihaica¥br o ease éxmshn&ﬂ\Rmtw de
Swi tch, W DEréE'anga'c% g %&%DT% a“ﬁ%é dé ka@“ﬂoé‘ §9& ﬁﬂ@@on {;K and

phot ogr aphing conbrnatt Tecte
ef fegtive fBEgaFSV\SERWiﬂs ispteagh ind wﬁeimcme%fa@w@imcheseaeé medes o

30 or %éoﬁﬂédﬂ@&zﬁ%@'d@té%h "REPk| hasChlready WaeH &xpFabréa) nthbag

FSV\BEN. In ste t he 'status of each of the above-nentioned: svvltches are
i nputt ed %n’&e‘ﬁgég%ggl Rgris é‘%@cﬁeﬁf’é&ﬁﬁ)& o the inputted swtch data.

35 Wien rewrig. swit dil IRiBtatdsidejeat tthéeLON (nddiwaltbkl)9K t bentdDhs
I NITIALI ZI L
subrouti nel\ga %HQE@E&J %q‘éé%se%%{rﬁg’%‘( Ziﬁgﬂ%@%&) martk %%\{12%0%%:@&31'

subr out i ne T¥Rpr L9&s t@vobgtcésw araxipi eAKst @énd oa §eaeg-ﬁ|¢sm,emé;r ofhspbayt he
strobe ci r%étl@ﬁdziﬁﬁp LQ%et Wit Ol o i Iierrpmt\ﬂﬁﬂeatéw %@rpnthe

bef h f th th
ESCAPE AMbrARRhCLPESEML e Somm TATR dfer A RIP UL, Jhe (OLE JopTIR
i nstructi o914t hat ¥¢Sffparse @imﬂy@dopheat itive (mmmeﬁn):temapetelde &V ND

operati on Ngs SOMP] elelind e‘éﬂx%d' Bgsgli’i bld;M hfld! Neh& AR PakfM ﬁﬁxﬁoﬁé ete

10 flag FRE\AEND IS set_to an sin s advanced ,hy junping to
ni ng S I\Y’}b%rﬁ’t‘PB “gV\ﬁE‘Fr tfﬁ’ég‘ﬁa@km@(?\?et"% the Lﬁt%"éd (turning

O\Igbgck switch Bi}ttext cputbbh imaphr f7TRed st csHewar witen Wiad hehuttitaesf i | m
has BN el QA 19k 1T BSelsb 8! F OMBEPYnsPRC RO {d 28isplayea when
macro photography is possible, after having pressed the
macro button 16K to make the photographing lens move to the
macro extremity. The macro mark blinks when it is necessary
to switch te the zoom photographing position in response to
20 a distance measurement. Zoom lever mark 19K is continuously
illuminated or blinking when the zoom lever 10K is
activated, while the battery mark 20K llghts when the camera
‘battery is discharged. The seven-segment display section
21K indicates the frame number of the film, the focal length
25 of the lens, the manual shutter speed or the interval time
for taking pictures. With respect to the unit marks, e
~ - indicates minutes while "S" indicates seconds. "M" or "S"
corresponds to the time set for the manual shutter speed or
interval time. o
30 The program stored in the main ¢PU will now be
described with reference to Fige. 47 to 64.  The letter
"s" denoted on the Figs. are represented in the following

text by the use of the word "step".
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15 FLDEND. If the filmhas not finished | oading,
processi ng

subroutine is perforned once nore. Then,
subrouti ne

conprise a, 20 LOADI NG operation (stepw&bl@ll

S T T RO RN W bl

t he flag i s,set to 0,

continues to step ML15, wherein the MODE | NI TI ALI ZATI ON

at step ML16, the LOOP ESCAPE

is perforned so as diverge toqQHserles of “instructions that
When: the LOADI NG operatlon

and_.

has flnlshed Ioadlng the f|In1 flag FLDEND 1S, set to 1 and proceSS|ng goes

to stepa A |
proceed t b back
cover § i . ahd
whet her ' - _ d I i oMY That ‘J_
is, a tlest is nade to see if the. N} el from3p the
power t DFF posi § bt 1Tn The-lock
positich,ﬁgééofggﬁépﬁ§%%#g%cmk positiok ay chan
fromindicating the filmframe hunber t¢

the lers L&§L§Beyﬁ2§bmaryﬂen hed,m?.._

35 exequted, as described aboye >

series ;Lpse_a : : '_ _
shown iln Eb@hsﬁéednﬂeVthe d|SCJsseu‘be ow, so,thaﬁwt' : d back
to the Iock p05|t|on When the | ens is;atread; tge Iock.p05|t|or;and*

t he NE—operatton—has—rot—f+ i stred—pr- uucaa"; b Pt f4 so .
as to ¢xdieferhwakeopr ESCAPE fubroutihe so tfat ] rgeto -
a serig¢s of instructions that gonprise|a LOCKfoperat'on | f-

t he REWND operatlon has Tirnished, Processing-1s. advancea Dy jUHpIHg to ™
step ML56, shown'in Fig. 52. 10 When t he Iock smntch LOCK is in the
OFF position and the | ens |s p03|t|oned betmeen the Iock_p05|tton and -t
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i estally

o

wi de extremty (i.®., PCS equals "0"), as determ ned by steps ML19 and

ML25, the focal length of the lens is indicated to the photographer (step

M 26) for a period of 15 one. second (step ML27) by setting an indication

hold flag FWAITD to 1.. Thereafter, nmacro ﬁgsmmnd flag FROMCR is set to O

(step M 28) and th__ XE ESCAPE subroutl ne d_ step ML29) so that

processi ng—eaf—ei=E - e _ = '__ 3

FORWARD oéﬁaamain 335‘%%1'20 inl MPBBI@& - Knﬁleé’ﬁérlaflii&? the %

noved at Ttimeral r ot atlon -s‘.eed t : the wide extrem ty.
In step M30, ‘a } -

Processi . , ‘ '
det er Wnaf goR FEThgr THe macro Sw GgngWeRO 1S ONj - 1T g1
F/%lf; 0-as t{o i.ndicate the foca;_length of

s' hnde as to

ON, steps} ML36 are 25 perforned

the zoom#§ . . 1 ol d f|jeg—FWAH-FP—+o—t——A—fest—-s—] hen
made to det &r A@Fe whether thd zobm Idns is in t h&%nacro positipn byl
checking {the_candition of thelnmacro pdsitiorflag EMRO (step } |

it is in{the macro 30 p03|t|or?, iadi cgtion I‘old t8@er is cleare " (sep
ML34) and restarted. Processijng thenladvandes to step M55, shpwn in H g.
52. | f [thg Tens Ts not in §he yacrq posiffion,sghe nacro confrand &l
FRQVCRO ijs set to 1 and processi ng dijvergeg to the ZOOM FORWARD subroufi ne

at a _norral' etattori—35 opccu so—that the | 6 : . _
extremty. Sfter the ZOOM ﬁ: RD subro!?ti ne ?s conpl et ed|

executio processing returnstto the JAIN oferation. 1f the macko switdgh
(Fi 89 51) are perflornmedstg

MCRO i s iinl%he OFF p05|t|on $tefs M 37-M 43
determ n¢ the setting of the §ele sw fch TELE.- Wen the tel é switch THLE
is ®N, 5{a@gpind cation of thefjfogal Tength §f the J aienl s di spljayed go [t he
operét/or' When the lens is nbt inthe telefextremty (i.e., PJS equals
"3"), a ; e i f tF ' ?

extremty -I

and the macro

4 8
5 9
0 10
20 o B R % |
30 - 12
) 40 _ 13
50 14

60 ' 15

S TN



ieCliriodlelinio

I i s L ot st s v s

‘extremty (i.e., POS equals "4") or the wide extremty 10 (i ..e. POS does

not equal "4"). ~Wien the lens is in the position between the tele
extrem ty and the w de extremty in the zoom area, processing diverges to a
series of steps that conprise a TELE SHI FT oper ation, to be described ¢

. below, to nove the lens to.the tele exgi If the lens is in 15 the
posi tion mrmf?%"%l@@ﬂ%?? ER ?He macro extremty; priocessing
diverges to th@m/%ﬁmranaoassocaated MREN btleratﬁent wsmmqbet he

t el t ]t Wh te h [ t | B

Lo X M TSGR LA ChTRIGRLS e b, (e

one seconMAIN mxﬁ%aﬂﬁsclﬁbést the mztcwmrm e W%eC*JMFFéh
ON, | f@yﬂgﬁ h gy faiedd

sot The ) DR, BinpE gk < o, U, ROt by S ke B on 0o hsems

| 'aq*_g{perform lest to detgrmnelf
the |ens @quﬁé% (fé'aé‘xt bei (NAIN; opexaflqny,aceerding, ot (¥aEiPHEnity,

t he di spl @bna]]_d;lj_@a{g on ti mer | s cleared and restarted (i'n step m48). If . -
the lens is not.at the wd xtrem,t est to et her
i e T TR s 58 he'th, TR P ESL T et e

the lens is in°’

(i.e., whptieres®ings sheaintdn" Fig. 3047 startshe | efbe smain heCEWde
fgt rfﬂieby géeggagg%gﬁm a&%@f’% t:ﬁ%ﬁﬁ% DEn@Hi FputeDRilcie ddtd0psedhe | ens

\é - ITRCT O e'xtremty rocessggtg#
di ver ges R§} handoRFRIVERSEOES bRF fHemingo R | DR o ANETTALIZATION ¢\
Wien thesubgeutdiwet di \¥tdp -RS3 kand a5 zaoM \MHIAIE:\MICFN téubrawitinens

reaches t e .extr, t e ver
oper at [ OI’]Pghc,SLl %ser y%3f §r§§%$8ﬁ§4t hatq\%c%g %@I O eér;‘g%i%:son SQ...

as to contPnu%us‘#?rriqﬁﬁe tofe |immtrustdens e thakn ?%P#é@eo §\hiec cMAIN O\ - J
the zops bBsdtsi SR 'Ehdws MET PiBQSI 480N, ThEhWsoDEO MetTEALIEAT IS 5
fromthe 03| tiron.to: th o2 O0m Area, . thes ztoorrfnﬁ__vi%rI VK (?Ll{xleds e m)ved
fromits %@F‘BP "ﬁeﬁ??&lt Do m%r(fse ting _

set  the automatio strobe emission and one-frame= '

photographing mode. o ' _

' In the MAIN operation, a l-second timer, used for an

20 1ndlcation hold, is cleared in step M11l. '

' In steps M12 to M14, the photometry switch SWS, release
switch SWR, wide switch WIDE, tele switch TELE, mode switch
MDA, mode switch MDB, clear switch MDC and macro switch MCRO
are set to OFF and switch judgment flag FSWOFF is set to 1.

25 In stéps M15 to M18, when the photometry switch SWS,
release switch SWR, wide switch WIDE a'nd': tele switch TELE
are set to OFF and a forbidden photographing combination
mode is not selected, the photometr.y switch effective flag
FSWSEN is set. to 1. | When some of the switches are set to

30 ON, or a forbidden comblnation mode is set, a value of 0 is
set in flag FSWSEN. - : ' S

" In step M19, the status 'o'f each of the above-mentioned
switches are inpntted-and' processing is executed according ...
to the inputted switch data. o

35 - When rewind -switch REW is judged to be ON (step M110),

the MODE INITIALIZING subroutine is performed (step M111).
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either [err]. Steps ML51-ML54 are provided to test macro tele shift flag
FMISIFT to determne if it is necessary to shift the 10 lens. |If the flag
is set to 1, the focal Iehgth of the lLens is displayed (step ML52) and the
i ndi cation hold flag FWAITD i@..set to 1. ngreafter .processi ng diverges

to the ZzOOM

D, (e 2000 SEYGE Al br el el I $5! 15 L1 GRS TEREAR

limt for talinngtescMdlhot Qi Eubroutpine conpelses matqm. offwisich
when t he len%, S ifh il NGBS eng Oﬁhhiﬁ]'in@”%f hﬁxé"é’éﬁ?ﬁé E!Ei-%ﬁfi%mﬂﬁd step

i ndi cates a ance greater t ke an in

f ocud—phot ogE8ph SHNE t REFs e cFredudagp ich Eéﬂcaég tg,ther
setting ths pebea&elhgcbxame!serﬁdxﬁ e MaalN éxfhﬁlbrs.hl fted to the tele

extremty from M?Sﬁown Inrilgﬁpt ggwsﬁe S5 ﬁﬂ% FEs' Scéﬁiélé@e& LF&)@E MALR

(LL) subroutin |s ca I es
that conpri s@PSFatiraved o 1P@G@S°'¢GRERFF"E5 QWR@EG a

'[Slﬁlbr(l\)/llg:lt :\I ne, simmt D rt?ﬁéxfhtf&a aﬁt&p mmmcum Ithié)\t/!mwfm Sp¥Ls8eenf hAY
e operatiqn.afjer s is n step

o] on of camplpead Hetliad he Pefip B BRs cinstar &\ Foviad eoppgete
oper ati omtnag lfagnFMNmﬁsst'se]t vb5a asdpprbclessdngoml agiancédObgXjumpihge

LCD displ ay. ¢o khe! BedifiHith Y "1dHd Mhin rdd hed (as indicated by
FREW ND bei ngoset _ _o(é t ﬂ%ﬂ%%eséEE#Tl N outﬁ'ir\#eél S perfor med o&;t ep
ML57). After the Wﬂc hPubgﬁknPW?igsFéﬂﬂcﬁoﬁ&S‘ H&axrndag gwdtch

ML2- ML4, thesﬂ@@ﬁ Skt d} Nﬁliubri@ﬂgiéﬁdfinéﬁ(%wt&é'téﬂhi/nmﬂeﬂhérs‘ﬁhbcHﬁimﬂre
set to OFF % P: ¥lFous | nput s. me svvlftche e e %g ]
subxoutine r ind dber at']?boiﬁ F hBGELORARG) ﬂ?gv 13 P?n&& ﬁ n
t he WRDE ﬁE'mmﬁmubrmtft ithy £ | has cnote Simiciheg t]maﬁi.nggpdslm efiragde iiss
set in mé%t%'@ aax\fél ﬂgoggééfﬁaogghggnhgs to step M115, wherein the
MODE INITIALIZATION subroutine is performed once more.
Then, at step M116, the LOOP ESCAPE subroutine is .performed
so as diverge to a series of instructions that comprise a
20 LOADING operation (step MI161) . When the LOADING operation has
finished loading the film, flag FLDEND is set to 1 and
processing goes to step M119. Thus, the next time step M113 is
executed, the program will pfocee_d to step M119 because FLDEND
will be set to 1. : :
25 When the back cover 8 is open, both FLDEND and FREWEND
are reset to 0 (steps MI17 and MI18). 1In steps MI19 to MI24
s (Fig. 50), a determination is made as to whether lock switch
'LOCK has been turned ON from its OFF position. . That is, a
test is made to see if the power lever has been switched from
30 the power ON position to the power OFF pésition_. 1f the lens is
not in the lock position, according to the lock position flag
' FLOCK, the display changes from indicating the film frame
‘number  to indicating the focal length of the 1lens (step
M121). Then, the IOOP ESCAPE .subroutine (step M122) is
35 executed, as described above. Thereafter, processing
diverges to a series of instructions that comprise a. ZO0OM
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5 a photographing node is set in MODE B. If there is a changg in a node
setting, a node change flag FVMDCHG (step ML58) is set to 1, while if there
is no change it is set to 0. Wen processing returns to the MAIN operation,

the condition of flag FMDCHG i s exani ngd (step ML38). If there 10 is a

d h di cati,on hol fIa 1D set t n ML59
ggfgrg ?E%%p‘ﬂ%%alngﬁﬁ IiPB'tlﬁeh?) ﬁ'Hi Bt - ![ 5" mﬁi e#’gt éfe\gc\’ﬂﬁﬁdt her e
are no chaejes:, piwttﬂrﬂt rbhes vl &rsh’ B!/\&)wm:h@mnciﬁretmytw iotkepébsition. | ag
FSWBEN ‘ar e exaggigd ¢ 4& ﬂénéties Id?"l %omeﬁos@i% %&e%{%%ens is

conditions are satisiied,: anlnlcat ocal “lI'ength of 't

f
di spl ayed REWINBs WM%)hﬁﬁd“Pﬁe ﬁmfdbﬁﬁonpﬁﬁ'l?ﬁsﬁiﬂg EMRFT[?Q sSEeRar ed g‘#
Processisngripliensdli 481 a5 éﬁeéhe.aA%% Cib&ﬁdzsmwtsmré@tﬂﬁet eocophi®l the

canmera shutter ﬁ %a Cg\IT 4) rat| % texeggt ed when the
photorretr?rgﬁffﬁ ng\CrR HYRRIP £ F8m BF evERGEE A8at &% or ed
in each neomppyricet e BOSK Sdﬁer‘E}iExancKM@E aﬁle) O:F &R the nﬁWMt _
al | ows a BﬁQrQGiBHhh%Q %& eh%a r%@eﬁesi.s%"ifss' v alnitlec d%ﬁfmg

subroutlne ge orrre oan
Ther ef or eSteP MAES, ogheWB, &P d90p&Pat ed, the MAI N operation conti nues

vaHfA g%LEmo t he wEédg tﬁt@l\rﬂmk SpLtehi mcmamgiﬁemrw jgaas;‘i’e-,marzI\/ﬂaﬁﬂE a
CRAE L 5" P4 b el pleiaEh’ Sh Lol LRBILNGASafal e (1

cal | ed.
- steps NEGVIMYPKWMSME »shRO% ieutiadsi §8")s daspldskermingd abyeri od

of one 3@@@ s uivendie habxd nggﬁ% hfbggd:c slpé thndbﬁatﬁﬁ)@ et is
require one on se e i o
re- di spl aiglk‘ii‘ ‘?h% ﬂi]l%aPﬁSﬁ"gﬁﬁPﬁeFl e@tlﬁRA ggngg’é'araedpen?‘ﬂugf t he;

i ndi cdt% omenf sehenﬁ| I(rstfepanﬂlamrbbty | setth g pnefimdam.ad:imerhol@eﬂag J
i ndi cati gzl egs ihe %@%aﬁt& t%a@ré%&ﬁd Oﬁiéfgtﬁﬁﬁﬂéﬁr £5Y set o

to 0 (step MI28) and the LOOP ESCAPE suhroutine is performed :
(step M129) so that processing can diverge to a series of
instructions that comprise a ZOOM_FQRWARQ cperation,.shown.

‘20 in Fig. 58; In-this operation,the'zoom.Iens is'mpved at a
-normal rotation .speed towards the wide extremity.
Processing then returns to the MAIN operation. t -

: . In step MI30, a determination is made as to whether the
macro switch MCRO is ON. If it is. ON, steps M131-M136 are

25 performed so as to indicate the focal length of the zoom
lens and set’ the indication hold flag. FWAITD to 1. A test

ise then made ' to determine whether the zoom lens is in the 9
‘macro position by checking the”condition.of_tne macro o
‘position flag.FMCRO (step M133)- If. it'isf:h1'the nacro

30 position, indication hold timer is cleared . (step M134) and

restarted. :Processing then advances to- step M155, shown in
- Fig.. 52. If the - ‘lens is not. 1n-the_maqre,pos;tion, the
‘macro command flag FRQMCRO is setftd-lgand.processing ——
- diverges to the ZOOM FORWARD subroutine at a normal rotation

35 speed so that the lens moves towards,the*maéro extremity.
After the ZOOM FORWARD subroutine has ;cbmpleted its

a




dlspl ayed. : ’ 100 After pausing for 125 ns at step ML72,
a CHARGE PRCHI BI TING TI ME subroutine is called. Processing then junps
to step ML2 (Fig. 48) to repeat the above outlined 5 procedure. Various

subroutines and operations titat are exec zed wi |l now be di scussed ZOOM

IZCI\IJICJ-I\-/II ?I(SI Izﬁl\;rlﬁ q'%%%ﬁ'tjl\ll%r}ﬁ%?é%hﬁi %{é?kﬁs cal ?éﬁ #‘Efgt 8%8%2§5§1 *t'he - RtEgET

program As nmentildhéthebsaerot switeheMgRacdsr dmdthe OFR pesibhon; ne&epson -

uses a rel ahjpug f eb1ghes1§0ReP Wer ASFRES! O Xieﬁ’!l%ﬂﬂé‘etﬁéﬁﬁéﬁting
battery is renpve and data in' 15 the nmenory. 1s ancel 1% the cg{;ra
cannbt’ i den@ff ythectele spdkchr TBIE. ojdhen” the chy | Thk

subrouting gl firﬁii&ﬁimsofothbeflo@a& mmqttmnof ntnuchemgase dEspiayed

Dy vahee.t hatonrbes SRERRGR | MORSE Rl ik £ SEEL RTCRY HEe' SEFFBRLEY

det er m ne \Mtet.ber, 1300+ Ie'quals 'I'Sh"):heal bestpdﬂ penformesh tol Jetermine Léns
is not  in thiae 1&9%5 EQS'ﬁéewegnstepe Zeéare' Se:?@f&ﬂ&ﬁd aha reNe’ Shdé¥o

rotate the notor I.gh spee ens 1s in 03|t|w\£
steps 713 ap¥tremity dér-f%rne&'otso %“Pé?at"e‘“fhe%oﬁ‘ﬁnt"@r ?neém"%ﬁ £3

directi opof @5.&0Q rEodediees ItJed@albt ®arIl5 aRHeperthe nMéegst e hightheeed

notor reverse i.pstru tlon to he | h o] p | O

subrouti ne ngﬂlgﬁ‘? eﬁbs% geé'gde ’%“b{e{’%gggét %F' (?:é’d.ée Qp:%%hfty
position fl &y Ebecm'dm ngreez proceasdng divenaes dqosi sesies af FrFEs
being set {Raf eeingmshha FEREO SHITY 'Sl d, e B déséF Dreathéloy e

syorout ne pas el el Aol TEVEIRE ST I Rehal) One delS 300 UE |
MAI Nopexmitthe gtosithen\ Batwkei?, thleb0tahe MXYremiiys apdr amnen macro
execut ed "extremlty, processing diverges to the ZOOM REVERSE operation
' so as to move the lens towards the tele extremity.
When the lens is already at the tele'eﬁtremity.(i.e.,
PoOS equals "3"y, the display indication timer is cleared and
20 the count of one second is started again. _
In steps M144-M150, when the wide switch WIDE is ON,
‘the display is switched teo indicate the focal length of the
' lens, set the indication hold flag FWAITD to 1 and perform a
test to determine if the lens is at the wide extremity. If
25 the lens is at the wide extremity, the display indication
_'timer is cleared and restarted (in step M148). If the. lens
s '~ is not at the wide extremity, a test is made to determine
- whether the lens is in the wide side or the macro side from the
tele extremity (i.e., whether POS is equal to "47).
30" If the lens is in the wide extremity, processing .
‘branches to a WIDE SHIFT subroutine to move the lens to. the
‘wide extremity. If it is in the macro extremity, processing
'diverges to the ZOOM REVERSE to move the. zoom lens to. the
‘tele extremity. When the wide switch WIDE. is kept
35'activated,'even if the zoom lens reaches the tele extremity,: .
5ﬁrocessing diverges from the 200M -REVERSE - operation to .a
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101 to shift the lens to the lock position and to shift the l.ens fromthe
macro position to the zoom ar ea. When the |l ens stops within the zoom
range, a normal rotation operation takes place to prevent backlash. \Wen
the MAIN op'erat'ion 5 di verges to this eratlon it is first necessary (in- ¢

steps ZRL.an | ear. (t he h ft FMISLET and the macro
posi ti on $%% e? §ﬁ é’&ti{oﬁ‘ﬁm% ng%gf’ﬁﬁrﬁbiéoi‘oﬁm ABLYR in.
a reversecehtiannonslyamoaehtyb ilehs.of speed 10 . In step-ZR3, the

B AsL . Myl S it BB S ol L5
subr out i s (SEQS tq;4thqdm§grq spesition. andl'hc%n '§°t éﬂ”ﬁtﬁaﬁt‘pethér rlﬁ!lst 0 U

B R L e e i oo A Aol
ext 'rem tf'éﬂ’rﬂlq hgerrﬂ'&”%dex'? g(} t@%E'Blﬁﬁe ﬁ?ﬁ%iﬂ@ tOWARGS  ed.

When t he eidther EX4’S det er m ned not to be greater.-than [err] neaning
h he .| h '
that the.lensd mzlftwféﬂ-ﬁiﬁﬂ %'x% gs%zggaéa EQ ad 4! Qfat&l?%éwas% f?; €

| ens has entere e Zoom ar ea, orrre 0 determ ne’i

| ock swi tFAR9 NTSEFENteE! Qﬁi}ﬂm%n fhdt oicﬂk EW?EH‘*FH &9 ?th&h@at i on
keep floaanLCO ¢ 'tHd eer g id. §éepthRI tﬁesm@slzmné&%ft haezgemsrmtor-

o o 280, AL vk AL TS the DRaghl £05 %isiéhgia nEnaE

posi ti onis tget nbool.is Thepgafteric prasessing diheergespta dhéeZ0Oli nni ng
of the MAENERRY Ykt iBH Stwttﬁé mﬂt@%ﬁ&&ééﬁée&xtﬁemi{:?oﬁ g. S7.

30 When the Lock switc (5} et to g gre t he 1 ens noves j_the o
wi de extrenit ¥ d&8 o TP t-\'}ﬁf‘ FeNAY I b th%cfﬁ‘&'ﬂ"- or§o ¢ §oom
rmtorlssmeealtiolmi,ytmetadédt&ncealdmtocfmf €8k ing ( ZREE) fplwtod_maphse |

ZY“r ég{‘l Vs éﬁbrb?ziﬁé@eumem I'ahs. | spidien. Jl%ﬁt&%'feﬁsffé"‘%dthe
macro position and the" ‘distance’ measurement indicates a
- distance greater than 1 m, it is 1mp.os__s_1ble t_;___o__tak__e_ .an ‘in-
focus p_hotdgrap_h, when the 'sh_-utter:_' button is depressed.
20 However, by setting the release lock, the ‘lens’ is oontrolled
‘'to be shifted to the. tele extremity from the macro position. '
The flag FMTSIFT is set in a LENS LATCHE (LL) subroutine
(shown in Fig. 64) that is called by a series of steps that
'comprise an AUTOMATIC EXPOSURE/AUTOMATIC FOCUS (AEAF)
25 CONTROL - subroutine,- shown in Fig.-- 63 and to be discussed-_
- below, that diverges from the MAIN operation after step M165'-
'is performed.. . : C - :
In step M155, the condition of a rewind complete flag
FREWEND ‘is examined. If the rewind- operat.jn_on. has. finished,
30 step M156 is .performed to display "OIO.____'EX"'.'on the LCD
‘display. ' 'If the rewind operation is net finished (as
‘indicated by FREWIND being set to 0}, -a’,’ M_ODE SETTING
'subroutine is. performed (step M157).. .. . . _ L
- After. the switch judgment flag FSWOFF has been set in.
35 steps M12-M14, the MODE SETTING subroutine is .exeouted only_'
‘when all switches are set to OFF by the previous 'inputs. If
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35 at a high rate of spéed for a period of 50 ns. If the lens is in the
zoom area, it is stopped (as novenent shown by 102 character "b" in
Figs 57). |If the lens is.between the wide extremty and the | ock position
after the normal rotation, th&motor is kept rotating to the wide extrenmty
and is stopped after the Iens at the V\ndé\"extremty (shown by 5 character
"¢" in Fi g.sowg. swikchesharemet beobV¥ssthe ﬂﬂh@‘%‘%}iﬂ%el‘ﬁ@dﬁnﬁf tonethen N

oper at i on A £ Haér&ﬁiéh hseabhtoanhhgihggangs mgead. On the other
hand, if the-tock swtch has been set ef orghand Erocesg 8 _ .
advances fromlsﬂ o HPRE SFEPING mﬁout”ef h2 WPduesGPrERsPending; Lopn

proce%-s’l ng espesace mode ier set dh MODPBESA} hwhitenprvatue db¥EEEpopdiayi ba.
This operation, i se I valent -t Z O e shown
T B o e BnBnbRpSRARNLRS, mbgBlt oL BE o) AopeBENTECCHELE 285 LhaRgt 1A
initially belmgdeosatédngn a m@de clange di lag FMPCHG (@thpgﬂwﬂdeds sef toe
Wi de swi tchyi SyRgh a0l fOpRers! GBS noRHaAG) ¥ APYO G, wherein the zoom
notor is ro éte the ect’i o W&hrate of .speed ﬁfter
a del ay of. 50 nsWhgRs Bsegea Pgm ’Eﬂ UERFe § eer(%e S HQ?réﬁtié’E'ed t
zoom ar ea t eopdition o Flny tIMDCHG t £k cexaninedi i(step M1H8) . procethend

L OO REVERSE S b sTHY henen Ehe TERLPELEPE, B LG e pRa  EhRrAY 43 bak dred”
over from tdmristep WEPWBfse the prdgramviweps beothesbeginndngemfyéhe

backl ash, tﬁgIQSOQEQHbg rotated-in the forward direction for 50 ns after
i f the focal

the notor has stqQpped.,its reverse:-rotation. ef ore, gth
indication is no‘FﬂgPe\Fg?tr@d ¥ nPBei PRI a?gﬂrt"mﬁﬁé'yl R EEER o fW5 2 ‘g
short f ocalpheimhétry il JaﬁﬁeeﬂmtlfealgenBSWSENr sarée ebkamined chde
DI v eip %} qé hﬁu‘@' €a ﬁét rrﬁ'Eiy Jl?ﬁx? e L- ‘ii‘&bﬁ“ Qbndf€1bRE% are

| ength Of t shown wh I"ens e

satlsfied an 1ndication of the focal length of the lens is

displayed (steps M163-M165) and the indication hold flag'FWAITD
ﬂls cleared. Proce551ng then diverges to the AEAF CONTROL -
,operatlon so as to control the camera shutter. -

20 The AEAF CONTROL operation is executed when the .
photcmetry switch SWS is changed from OFF to ON, -every
switch data stored in each memory of the sWs, 'SWR, TELE and
WIDE are OFF and the mode that allows a photograph to be
taken is '_set._ That 1is, the AEAF CONTROL subroutine is

25.performed only when the SWS is switched from OFF to ON..:
Therefore, if the zoom lever is operated, the MAIN operation

_continues _Without "the AEAF CONTROL operation being

performed. - ' ' A

. In step mss ‘a CHARGE CONTROL subroutine, which
30 controls the strobe flash circuit, is called. .This"

subroutine causes an indication switch to be set in: steps
M167-M171. The presently shown indication is displayed for
a period of one second. ‘When the holding of . the . display __
indication is not required, or one second has passed, the

35 film frame number is re-dlsplayed and the’ indication: hold:
flag FWAITD is cleared. " Thus, “the indication of the film
frame number is given preference over other indications,
unless the other data to be shown is only temporarily



division code DIV area of the tele extremty by reversing the rotation.

Such an indication change may give the photographer the inpression that the
shifting of the I ens 35 has nal functioned by shifting to the tele
extremty, in spite of the fact that it i's supposed to switch the focal
length of the lens to the w de extremtyDoTherefore the indication keep
flag FKPL&bspiaged.t o tenporaril'y prevent the focal |-ength: change from

bei ng di spl ayeﬂfwﬁ Ipah%itﬂqufwtienxbbe ﬂQOfEﬂDTéHe “’%%ﬁt @D HakIK
lustr su ut i

Subrouti ne_Fi and 55 | :

ITEI‘ltIOnedP%%EE TIgGr FEME | SuRKant "Eeeﬁﬁ of& j1ea Or A EPFRFR gtﬁ%‘ —_
posi tion jnimpﬁietoocuﬁépnulz Hkyer 48)t s repeasi tﬁtmtabopemdwthhﬁad .y
p05|t|% code (&r di vi si on code 10 whi ch. corresponds to the focal "l ength 8'#
the le Bsi ng the det ect ed zoom code. - Therefore, .in the CODE _
CHECK subroutlmmﬂm Fodincaulri neslcaR@s W&Wmmthaﬁdeamvemlﬁtedare -

- stored i {pj[;rqgé( ed§- gééavel y rewitten while the zoom code* changes
- fromthe |oc ovgll?léon ere-the 15 ZCODE equal s "2") "in which: the zoom
code is #P%b

TIQN; eWbreuEiA®ni cal |y detected. Wen this
subroutine begm@ dana ig Huxpeikatdsw the esmmwchaxtﬁwe dpckthui t ZooMOCK,

oo IR SO A 1o Mebl B A0 B T

subr out i RESET \BAREIRAMY Oout i ne, the inputted svmtch data .i;s used after the
processing of taie HawE pohédCabsvhi, Nkheedanaras taporddngbe thenpriesent

t de .POS sh t hat t | t PGS I
PO or " S R A A Chen Ghnky g8k B8 Ypdh BhHET Y (0D 20a'e

f or ci bl yAseordd ndiy ,c oden tthe ehnerahba2§enyaﬁearqmuyédxﬁndsdata)iand thg/
posi t hgntha!t Weenotpe 1€ eantelined,t yaad é@:ﬁéﬁa PRfiAASY (1BERLAFA! Bhed") U
Then, The 20 codte ZERDE J S MPUIHET 1008 st keaand I esagrgstihange o
shifts the lens to the lock pos:.tion in such a case. '_
- First, a zoom code ZCODE is inputted in step 211 :
- determined by the - terminal brushes that are contacting the
20 code plate. A test is then performed to. determine whether
the lens is in the lock position cstep 2512% . If the lens is
not in the leock 'position, step 215 _.is performed to
reversibly rotate the motor at a high 'speed; If the lens is
" in the lock 'po'sition,' steps Z13 and 214 are performed to
25 rotate the zoom motor in a forward direct:l‘.on for 100 ms
before going to step Z15 and performing the high speed motor:
- 'reverse instruction to bring the lens to. the lock’ position.
This subroutine results in the position code POS being
set to "0", 'a lock position flag FLOCK belng set to 1 and
30 the macro position flag FMCRO being set to. 0 before the
subroutine returns to the point from which the su_broutin_e was
calied.. h | - ___'"_ g A
ZOOM REVERSE ROTATION Operation R o o
Fig.- 56 shows the flowchart for the ZOOM REVERSE "
35 ROTATION operation ‘that diverges from the MAIN operation at
steps MI22, MI42, MI50 and MI54. This ope_rat_i_on:‘iﬁs _executed
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30 of the zoom cod€, processing returns to the point in the MAIN operatlon

fromwhich this subroutine was called. Wien there is a change in the val ue
of ‘tthe zoom code, the processing that is performed depends upon the
rotation direction of the zoom:pmotor. If the notor .rotates normally, 35
processing advances from step: CK8 to st ep £K9, while if the notor rotates
|( nha reverls:eedsgmstﬁ fﬁ)}le lférf% ﬁHGEI%?SIM Lt)oéﬂﬂiéﬁ;/me@?tghﬁfﬁpt:%ZQens
shown in e follo ex ion_pertains to ma
rotation caggom %‘fb e HBEFEP, P2 fyffeﬂﬁbsg I%:?‘ene %‘?‘P haFeag | }%eaf gps
st epg CK2- CkGopse qnétlﬁbnnﬁnxe Szoom tMnge, he |mowmalk lwtba&dmt hepeiasition
extrem’ty ag Yt i asp 0" I OGS S o)
step CK10, untléP téful‘g term %PFV%?SIS setacsé3 \ﬁnﬂth resb%gyct%ﬁ%ﬁgefmg
plate; tha® vgrg?-ﬁetpe@a% aoparatiome ifgésckirski W@Wﬁ ZGn jsteps
t he positi opRLOAAAPZR2)S tartcidenr Othd 'madtot Beldi whiifen flade FTSIFT Satd t O

2Grou wni it PREE et o, FERY Mo, [NE B8 ORI o B7 BRI 14

normal rot aﬂ’bﬂtéﬂgt ez copeBOotOton sinem tmﬁeﬂ%@uémcﬂon 1st -a hipte
change predtgggrofssf,éégg according to the tabl e of Fig. 44. \Wen the

lens 1$ in the zoom rea t hat t he, posit] o] P eqyal s "2"
processﬂn‘b advantBsSF Fﬁﬁéﬁ’ep%f‘:{‘ﬁ“ } § gﬁ%t gsﬁ‘?q égr"*t%
di vi si on cofieowl Being ndlisplaykan her s]ettixigf ﬂw jjmiiluahjmn t heep [fYaq ,

a 20 deterni,.ﬂgf.tﬁ e asy},0 %géger lt{gr 24{52 hq:%ech@&qﬁd RZC2

! WEen
term nal becones 1 he zo

POS is equzﬂ“tfrcf’m?j'neTﬁ 9pg 2 h@" C?st)eriﬁi r‘?ﬁ“@i'em then %r‘ﬂ%}s’%\ﬁeﬁ t he
202\25 t er pé¥formed to baeeEpfiAGUALhd thdr Wit 1 ¥£14€081 CEReaRpRVIIXAAP
the &R TlSCAL cireE LEOEN:DLsorgrealtt:_reGCA %hX\LDE'Z'ﬁ N, Igs it is, meaning that the
lens is positioned between the tele extremity and the macro
extremity, the CODE CHECK subroutine is repeated.
~ When the position code is determined not to be greater
than w2,", meanlng that the lens is between the tele extremity
20 and the zoom area or the lens has entered the zoom area, -
- step ZR6 is performed to determine if the lock switch LOCK
is ON or OFF. When the lock switeh is ON, the indication
keep flag FKPLCD is cleared in step ZR7. ' In steps ZR8-ZR13,
 the zoom motor is rotated in a reverse direction until the
25 lens reaches the lock position or the leck switch is set to
OFF. When it reaches the 1lock position, the motor is
stopped. The suh_rbutihé then jumps to the beginning of the
MAIN operation. Th_is movement is shown by character "a" in
Fig. 57. o | o o o
30. . When the lock switch is set to OFF before the 1lens -
moves to the wxde extremity (due to the reverse rotation of
the zoom motor), the zoom motor is reversibly rotated for a
_period of 70 ms (ZR15) from when the lock switch was set to
__OFF‘. The zoom lens is then rotated in a forward direction
35 at a high rate of speed for a period of 50 ms. " If the lens
is in the zoom area, it is stopped (as movement ‘shown by

IS rot ed {0 where the positlon code
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shown in Fig. 44. The ZC2 termnal is always equal to 1: V\hen the zoom I ens «
Is in the zoomrange.- Therefore, by exam ning the. status of the ZC2
termnal, it is possible to 30 deterni ne whether the zoomlens is at the
tele extremty wi t hout perform ng step CK13. However it could happen t hat

ZC2 becones 0 and CI 1 becaus¥ 2of "a stru raI error l@g t code

pl ate. ThERgFarkexr; "t t-t‘} sF 48 he stif ?31§Bst deenity
can :be desgeremiey ﬂw the iogkalpaﬁiﬁﬂm Z{&éﬁrﬁh%hprnﬂ%&cbﬁaﬁi&h, an

St s Sckhd, mote) k'L C porabibls 1YY e FFLAE HhedIB AP pbi SO0,
and CK16)stophed . c&iﬁhg@s thee debsdi apl @Qo@dﬂysxtﬁemwe mbovm dDY U
extren g eh??étﬁt@ngth G %‘i Q’lm 300 iftgiad '%?asg:nim% gessing. né\f}i%'r Egh

is exited e tele extre not . been reached,
- ZC2 is cokeithechepg B ddim MA 1°E%¥%*pi?k1¢ftﬁﬁdt§ﬁe§°€fi18 Lengtdy iof ned
" to corrparig,éhgeﬁgomgcaﬁg 16768 vmth t he change predictor ZCFOW V\hen they

are the 10 sa e diylsi V. is.co d .a. new.chan
predictor is rs%’tl %ﬁ X’f C&ﬁ“f obhe I11° Wq‘ri:dﬁqte&?% 'E%'epsgfg'aém
(i ndi cat iQFF chsﬁgeepenm,ssnmcésey)g Fagvances §etom osbept [#R6 ubo omttiepe
perforg drify St epg BRECWIAkY smﬁdm'mégeé heofeﬁa' %saabﬁiﬂtg fah%aheee that
corresponds to 15, the pew di Vi

subrout i k% %5¥1eq @ %ﬁegf’eg °‘&HHiER12 ﬁé’f”éPﬁl f?é‘eFﬁé&i"PQs rh ﬁot _
equal todmeratiod ist emsentibdtly heqhdmalentettmea t4@OMelte> eWIDEN ty _

and macr g gg&tﬂfﬁg,{y(ggm quKZ{?A )sodM will o0 ﬁii‘iﬂ gy | Qflsbﬁsgﬂﬁe ,L.

*

PQ”ZEUEFr beday) . t‘ﬁ%tmégoifaeseﬂoah moter Eiftfaeigillgfepetieql #%as#ecq) xoa, ] J
Macr 0 160 Hevidtsd agi FREVEGR at o el@:t@ld (spbea i s,I8etheo QldendwﬁbehC@E .,,y
CHECK S“Qr%“%E”%m&?tBEQBs ZR25-ZR30 are performedpjwherein the zoom
motor is rotated in. ‘the forward direh_ionﬁat a high rate of
- -speed after a delay of 50 ms has passed from the time when
the lens has entered the zoom area to set the lens to ‘the
20 tele extremity.,_ Then, processing' jumps to the MAIN
- operation. (as shown by character ngw in Fig. 57) -
In theé Z00OM REVERSE subroutine,' when the reverse
rotation processing is switched over from terminal "STOPWD“
for the wide. movement processing, to remove backlash the
25 motor is rotated in the forward direction for 50 ms after
the motor has stopped its reverse rotation._ Therefore, if
the foecal 1length indication 1s not prevented from being
‘displayed, the indication of the short focal 1ength is
changed just when the lens enters the division code DIV area
30 of the wide extremity. Then, the indication of the focal
length of the lens. may be shown when the lens enters the
division -code DIV area of the tele extremity by rever51ng
- the rotation. . Such an indication change may give the ...
. photographer. the 1mpression that the shifting of the lens
35 has malfunctioned by shifting to the tele extremity, in
zspite of .the fact that it is supposed to switch the focaluu

)
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25" When t he zoom not or rotates in the reverse di rectron t he CODE
CHECK subroutine junps fromstep CK8 to step CK25 (shown in Fig. 55).

Zoom code ZCCODE being equal to "2" represents the absolute code, neaning
that the lens is in the lockgpasition. In this case,. step CK26 is executed
to 30 stop-the rotation of t e zoom not ore3 Then, POS Is set to "0",_v\hrle '
| ock posi t lengtH af #HeOens sto skhe wide 1exﬂ'hembbyt ef, processing’junps

to the, start of opeﬁat 'i%%f lorf éﬁacflia @@ﬁénp&gc%nqohas -
ih

occurr ed (step lens.1s1n osrtron etmefn t he

tel e, ext remtte}np%ﬁﬂritlh’e Prﬁ%?’@"é‘xt?‘é?n gpeal Cﬁe"&fﬁhl change from dge

processi ng adsPrasfed e SE athd 1Eihd Arisde tK&KZbom métodersteps. ZCl is 1,
control is returned {0 the‘ﬁ_gir nt in the MAIN operation fromwhich the CODE

CHECK subPoGPDE: CRECK, fubrp When the ZCl ternminal is 0, it means
that the |ens has'ie_ni.er&d ahd sSonHnestratis thecSODE, Qﬂﬂllposubrouttnde

PCS is set "o Vi cod rMile @
predr ctor. Zé%E\/ﬁehttﬂfmtg% aé’{’/‘gt i} ? %é/listigget CE%%; I%}sa @%Iﬁr%@? tiuen
exani ned t odesesmindag rthe pesitttﬁnoofr &her zaom rleps; s eVery,

f gc al t lhengt hmgt:st;timlee NEol Sspacﬁmyayede( s.sceptaae) codet hm: L@ivdrsﬁrdrﬁycode
show t he_new e

| engt h i r‘tﬁ 8&#@ re‘beﬁ%og% ggédthe egar dI Iggts'bg? %ﬂé’ ?ﬁggf %’ al ﬁ ¥|gt h
of the | ensusdngi theaydntaentethtizoomecoda: 1Therefore, ténré:thﬁ CORE t BREGK| nt
from whi ch LiigyGieknE EEha Ul daitﬂi% Wasdealpol. ahll tdiv DOFds | eadeoowps

e o G o R S et S S TR0 58
equal's. "0"thet esbdiK3épde wsmnges |fvoam | $hien ldek pewistiitdrorhe{wheret h@hevr de _
ext riepi tisaﬁéobﬁe Aé{fhgoglzt")onn(P%i%g‘ua{ﬁe zoom code 'is an absolute
__ code, which is dynamically detected."
| When this subroutine begins, data is _-inputted—- ‘with
respect to the lock _sw1tch LOCK, macreo switch MCRO, wide
' switch WIDE, tele switch TELE and speed switch ZMHL (step
20 CK1). When the CODE CHECK subroutine is called by a TELE
subroutine or WIDE subroutine, the inputted switch data is
 used after the processing of the suhroutine is finished.
. In steps CK2~CK5, when the position code POS shows that
" the lens is at the wide extremity (POS equals "1") or the
25'_te1e extremity (POS equals "3"), the position code POS ‘is .
. 'for-"'eibly- set to the codes that 'show the zoom area -(POS
L 'equals "2v) and the position between the tele extremity and
macro pos:.tion (POS equals "4")., Then, the zoom code ZCODE
'is inputted in step CK6. If there is no change in the value
30 of the zoom code, processing returns to the point in the -
MAIN operation from which this subroutine was called.
| _ When there is a change in the value of the zoom code,
the -pro_cessing that is performed depends upon the rotation _ __
'direction of the zoom motor. If the motor rotates normally,
35 processing advances from step CK8 to step CK9, while if ‘the
motor rotates in a reverse direction, the processing
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"0"), the subroutine returns to the point fromwhich it was c,alled V\hen
the lens is in the zoom area where the position 25 code PCS equals "2", a
judgrment is made (in step CK36) as to whether terminal ZC2 is ON (that is,

“having a val ue of 0) or OFF (that is é,_ng a value of 1) if the division
: code DIV A‘uéiggdté ESPsaﬁggt Ieggobﬁrﬁ; rmnal ZC2 has a val ue of

0, the posi |on code Fjig %E *30 t hat the lens is in
t he *posi ti on- bétheerfehkowiltg eﬂﬁ@éirﬂngft&nn tmrtedklspotpt i bhe ' itpriAd
ot her hangotdtidie tadbcat e PewoeLdn eead bb@dw*ﬁ‘ialb%e diafFKRhCDyi s - -

set to 0, the subroutine chan ges the focal 1I-engt-h-1-ndi cation that i S

~di spl ayed%fn ﬁh@ﬁ_@? FEepeCKITER? aBecperfagmede 'CODE 35 CHECK
subr out igne. |nmiei'pstﬁK4Q.éHE1 %4heﬁﬁﬁezi@heew”ﬂdﬁ| exﬁréﬁityo a&hd tlhe7

val f d d te-th dj ct
tot or i ne ok R ERRCUARS [ AEE 40nEr "BRORERb i SePEERRES e SERY
processi ngm,urmd:ib mmsmampnam Eﬁﬂ ishiged e 1ON heithnr eespect to each -
d
orodi 1o 4% P72 | Adedenel TabiEocys! W A ERAG1ae

predlctors are racti.ng 1
DI V. Theﬁ"tirﬁmtiﬁé'-val"l&e‘bfzﬂaeiﬁnB @aFF‘GnPPlséé'—' jagde o5 (is sekptexss),

the n&mgf oqal dr@gtheoaimelib@mcd@e dbszp! asetkeﬁsri'@r"tlﬁ"eﬂflslf’c@w&lf rll)ﬂﬂlhe
| V., cal]l on ad | S e
oo A e SHb agm ok O, Roteeds, WaEmpTdxaa adtn . S3e. e ng

f ocal Ien |on S

for the |6€Eow@s|wh%ﬁh nﬁdﬂo 95|1%$Qf£ aftere. ther et ghangrde(ehange t y

I s det ect gfle@ictbe qhﬁrtaeefﬁeﬁSIFrbl;ht%nO&:( Qhe OZoéMCcbae) ¢l Wgatet ZCO,
ZCl and hove arrangenent, detection errors: ‘due " to. bad .

contacts " ‘étﬁeg%\if’ﬁe %r ughés and the code plate are prevented. Thus, ‘the |
situati®n i n wheh dﬂwwme@iotort dss ﬁi;xeﬂ,f cad:m:olrﬂeingpotot e |tsahalm| dé

of Fig. 44. When the lens is in the zoom area (that is, the-_
_posztion code Pos equals "any, processing advances ‘from step
- €CK12 to step €K13 to determine whether the divislon code DIV
.is smaller than "2H" _ If DIV is larger than "2H" T a
20 determlnation is made as to whether terminal ZC2 has

4 .

—h

. changed. . ' S ' g - ' - T
The zcz terminal becomes 1 when the zoom 1ens is S

-.rotated to where the position code POS is equal to wav,
That is, the__ zcz terminal is equal to 0 only when the zcC2

25 terminal = . becomes equal to 0 when the zoom lens

. -approaches the CRITICAL TELE END or CRITICAL WIDE END, as
..shown in Fig. 44.__ The ZC2 terminal is always equal to 1 U
‘when the. zoom lens is in the zoom range. ' Therefore, by 2
examining the. status of the zc2 terminal, it is poss1b1e to

30 determine whether the zoom lens is at the tele extremity
without performing step CK13. ' -
_ However, it could happen that zcz becomes 0 and %Cc1
~_becomes 1. because of a structural error in the code plate. ___
Therefore, a test is made in step CK13 so that the tele

35 extremity can be detected only by the signal of the zc2
terminal, even if such an error occurs. When the tele
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ZOOM FORWARD oper at*i on 20 - Fig. 58 is the flowhart show ng the ZOOM
FORWARD oper ati on. This operation noves the lens from the | ock position
to the wide extremty or fromthe zoomarea to the macro position. Wen the
ZOOM FORWARD oper ation beginsg, | ock position 25 flag FLOCK is cl eared
(step ZF1l) and at step ZF2, t.he zoom nptoneiss caused to rotate at a high
speed. Theekéremityt ien deteitssllt ctlemspositban codespPos dspeett itun B3Y peen
the wide exirewity.and,dhe LAk Canre lif, the nacr pncpmand. L ag.k

(step * zre) hETE b WIVIRESH L8RE DTy, Lo i B Cugf TRBRGpE, Him MO
the MAIN 0@BL6E) i on ThisTiehangas fthe nboR dEe‘plenstp'r' adways issidgaks tthe to
the wide exggegi E)ét‘ﬁ’@ﬁ\'lt&hefd&’lerlér%ﬁi {f.é?} $6 hil§ BAWCENEN RIS teobr 2as
shown by character "e" i) Fig. 57. \Wen the nmacro command flag is set to 1,
st eps ZF7%ZFBEGK ﬁPP’FBEFQ-BPrTg.&, exit@d-ch the operation waits until the fens
passes the tel e BEtrenet ytébet hextpemidnyeahas\hantt hhekfckreachft switihod i s

set to ON, mior i S.S opped j Lo 410 s Then, th enali on J ns
to the MAI! %%'e‘?ﬁ?or#ﬁ}%tgggl eiﬁé;_.%tggég's%@'}%g t%ﬁengtggtr‘ng? ,t‘%stgps{sqztjjH
ZF11- ZF13 REl1pkr ande@tem OK18hishoenfomedntoaicoppane | theczpper sode

position flasofCROLhS 3 éRaRgd. prediitel HUFdW! he wHenOrthéy ShebPahe (as
shown by character "f" L -EI N %@Dand rpcessi ng retur 1S to th_e_%{‘N .
operati off SRMes Xbe diyis Qge uPévavﬁ%nc ed and,a, pey, 9%
pressed andgpiddigooer isevet iin stepdecrn9etoOeR23si t DA theck reldicatiidiFF) .
10 o2l EBIBAE AR O U S 00,
or macro. HRt&n thr apubgetined pgriarmsockhaptBteBperneragsary fiogh
rats of speahicd¥d tReTHdealbIaHGERC o6 the 1Eh8. tHafk sBeyBespendkowdhart
of the 1zt'>og¥lnéon];a%Edivision code DIV and then the CODE CHECK -
' - subroutine is exited. ' S " '
_ When steps CK9 and CK12 determine that Pos is not equal
to Yo" or w2v, it means that the lens is between the tele
. extremity and macro extremity (POS equal' A") ., Thus, an
20 examination is made of brush terminal zZc0 , in step CK23, to
~determine if it is equal to 0. If it is equal to 0, the
macro position flag FMCRO is set to 1 in ‘'step CK24, macro
command flag FRQMCRO is cleared (that is, set to 0) and the
CODE CHECK subroutine returns. | ' S
25 When .the.zoom motor rotates in the reverse direction, -
~ the CODE CHECK subroutine jumps. from step CK8 to step CK25
.. {shown in'_Fig'._ 55) . Zoom code ZCODE being equal to “2%
represents the absolute coaé, meaning that the lens is in
the lock position. ' _In' this case, step CK26 is executed to
30 étop__t.he rotation of the zoom motor. Then, POS is set to -
S "or, while lock position flag FLOCK is set to 1.
Thereafter, processing 'j_timpsl to the start of the .MAIN
~operation after CPU stack register processing has occurred ___
(step CKZS). _ o T e :
35 When the lens is in the position between' the tele’
extremity and the macro extiremity (POS equals "4v),



operation that diverges- - from step ML42 of the' MAF N oper ati on. This «
subroutine is executed by setting the tele switch TELE to the ON position,

with the lens set to the zoom ar ea. is common to the above-nentioned _
ZOOM FORWARD 20 operation that the Ien |s m)ved by norrrally rotating the %
zoom not or éhl S _operation &di f p the ?(g’ ve- dei ri bed
oper at i ongrf’ﬁeﬁ‘%i‘“ghéa YHIRFRG sHELH (,% eBe fReffR4 % gh geed

and -a | owtepmtal Wik tis si ppeoatiob iSaInet,uztriml ztmnthet poin&: riot atfeel 25

in a for at e el o t he
'zoom not \cl)\ﬁagpeeci;&é#gé%t"fw ?ﬂiéﬁeﬁ%iés)w tgﬁ i gﬁgg:ﬁéuﬁgﬁ;éph& Ih('agn% does
not reachcahkedel e extrenmity (i.e., PCS does. not equal "3"). Thus, the |

swi tch &s set {RafFERAN 531*]%&{%%1' Sid @ atfe' ﬁ@aﬁs ehatgbahsoq%é Has30. ms

before the rotation spee

is changed -to t ppli cabl e).
Ot her wi seentexedokhe, Zqan 133y ghAFoPatre&‘i’]é’pegEF bﬁgﬁﬂ iﬁBn"%‘?@ 95 ng
of a Speeﬁb SweltChto | mahe Ei@MIdvieionharodéeDIw elsvxséeh %LEDhS sid - 1o

35 OFF, e o eratl by .t he,charact

oper at i orF = B e'ggﬁtor eggﬁgg ¥ﬁesfgl §° 3x§'§‘g fl rg,.’ " qén %gﬁt)ﬁe
charact erFlay FRPECD. is5thent exmmined ntOtﬂethiine\Mitftkiw is Beozet0.to ON
Wien tfy- &ha@ﬂsnelarghqgogatmbou | SeRbORRRAT m&ﬁ@exz&l tﬁé’ ieah qentrol

returns to the MA erati.on. er.at ion F| 0 shows t he

f | onchar isiPiavedy ﬁgﬁ&/@rﬁ?ﬁ? dﬂbrgi‘z?oﬁ‘cnt SPIAY, o 585 SHehnthe, 85V ML50.
of the vidAie oppbretj 065 mifhi.s dferthe ofilag isscqqadwttawa EBe\Mfogall DE

operali ojentftn inaIBRELBRCIEHGPNA SsRAPpUR] WREBakNT &R Subehs Z00m

area and t - _happens in o
above- rreﬁthleorfé%f’?bdﬁml?glf &her ensh i‘ﬁa?u{sﬂéalfﬁﬁsq Mfvedthd Be¥Eor agé /
direciibostep is to return to the point from which the CODE CHECK_ s

" subroutine ‘was called : :
If the position code POS is not. equal to wgw in'Step
CK29, processing is separated into the case where the
position code POS equals "2" and where the position code POS
20 equals -"o" (step CK34) . 'When the lens is in the position
between the wide extremity and the lock position (Pos equals:_ ;
wo"), the subroutine returns to the point from which it was
called. o ' ' B
' - When the lens is in the zoom area where the position
25 code. POS equals "2" a judgment is made (in step CK36) as to
whether terminal zcz is ON (that is, having ‘a value of 0) or
OFF (that is, . having a value of 1) 1f the division code DIV 'u)
- was judged to. be less than "BH"' If terminal ZC2 has a 7
value of 0, the. position code POS is set to'"o“ by judging
30 that the 1ens is in the position between the wide extremity
and the lock position.t on the other hand if the indication’
change is permitted because flag FKPLCD ‘is set to 0, the
subroutine changes the focal length indication that is
displayed ‘'on the LcD display, prior to exiting the CODE
35 CHECK subroutine. - - |
In steps CK40 and CK41 the zc2. terminal is set to a
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Wien the W DE MOVEMENT operation starts, the zoomlens 15 is rotated in a
reverse direction and the tinmer is reset. However, if this operation is

cal I'ed from step ZR24 of the ZOOM REVERSE operation, these two steps are
not performed. In steps ZWB-ZWJ0, if the wide switch is set to ON, the lens

does not enter the g%sltlon beftween t he Wi e extremty=20 and the | ock
position (th%glpe Iyo8ud Gthe g pgom gepde ,AHOPE ¥%cl€’°§ﬂﬂq i £o5ekhe,
OFF, the zoop’radﬁ.atowpezaREv a&oadutﬁndp@diff oth&9  nexrdcfeanml t tot aeaeht 0 .
rotate in th ers e n Wi [ fr h 0 F%qﬁ_q;%
based upon t. eﬁgeftl ng é ﬁ% spge%d é‘\?\n@tg e é ep%&@g%% bvvl\%e SW cﬁ
DE ¥ set tbecmmanpem@imw when Q@éﬁ are gquadb toceaghother
' step 2@ stihs eRanaCas mﬂngﬂt@ffapm@aep 4l e15dsd Nt eBEOVIIZ FiiRtnge

operation to | (M pate-an OSSI backl ash that may, oc S m)verrent
i s shown by R¥efheters: ?&P set ‘Wleﬁ“%ﬁ€ 6#'&995\% JPRy R s
set to OFF diwvidtoroessdy emmnd td'taemboxlc-rmmlvaedenbmther rmidmaﬁamn

oo v, SERERBLED TR, B Tap BTl WU G,

extremty,

rotating. 3519115 iahshismbaye@s mi@rs tﬂeemipaslﬂ-’@l\ fhhﬁn?ﬁ@ﬂvm@tECK

extremt n@féﬁré\h@n@t or 7ifS 3fd YL UdCofi BheS ﬁ@ﬂid&tﬁrﬁpﬂa%zﬂza fs itgb% |

zoom notor ‘i S rot n verse direction r peri od of
ZWL3-ZW 7) . 99@7( e‘i‘?\ gﬂgj‘a'?@{:i@{‘ Bt e?hés\/\ﬁifg ®frenity and the motor is
st opped (the 'rmvaenhbnneuyabb&eaclthe Héttimg Har tHe, loekopasjition,

backl ash, 5 I t t t it
e ser 1o ORTLEE By ioN DR Uar i € Ad. yIdS | SRCramLY 1

prior to reﬁ?rtrﬁ‘#gﬁq o bhe thel NehpRge: | frem qu‘pt Hild cXOe, ONhel(Bherefi dhe
br anctes 15 asarintithddd Nzepgr at¢onaha t2ee ZOOWilth RENERIbeeer arirangenbit)e

lens 1s Sh'%@% ‘%1$5té§££§g'&§§ €8S$aa dontacts between the brushes and
the code plate are prevented. Thus, the sitqation in which
'the zoom motor stops in a forbidden pesition is avoided. -
_,zoou FORWARD Operation .
20  Fig. 58 is the flowchart showing the ZOOM FORWARD:
operation. This operation moves the lens from .the lock
position to the wide extremity or from the zoom area to- the
macro position.
| When the ZOOM FORWARD operation begins, lock;position
25-flag FLOCK is cleared (step %ZF1l) and at step 2ZF2, the zoom
_ - motor is caused to rotate at a high speed. The lens is then
K“f | checked to ensure that it is in a position between the wide
extremity and the zoom area. 'If the macro command. flag
FRQMCRO (step .2F5) is set to 0, the motor is-stopped .and
30 processing juﬁps to the MAIN operation. These steps. move
t'the lens from the lock position to the wide extremity when
the power lever is set to the power ON position, as .shown by
_character "e" in Fig. 57. : : SR S o
' When the macro command flag is set to 1, steps ZF7-ZF9
35 are performed, in which the operation waits until -the lens:
" passes the tele extremity in the zoom area. -When the lock
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AEAF CONTROL subroutine and LENS LATCH (LL) OPERATI ON*Subroutine Before *
the AEAF CONTRCL subroutine is explained, the 15 relationship anong the

di stance neasurenent step, the lens latch and the focus position will be
described. Ref erence S rrade to Fig. 6%0 Fig. 62 represents the contents
of the LL t 1S trated I} Fi Q. 64 There: are twent st eps, -
| abel | ed f% to ZEQ%vthc e Provi-di ' p{. then,

measur-enerithe. wpanatiam. reﬁumh dimltbelemN bpesatibnpslﬁrEhevrlemerpa‘ssedoo't h

the zoom aif mreoeﬂ%a.nﬁ s'e&sgnzbﬂ%bi%%étﬁ@ffﬁ{nﬁ?&f o Yth il
di stance neasurenment. st eps “posit S S
shown in PRgragian Waskke, "E‘h'éﬂzomaﬂﬂc% Bﬁﬁiﬁlﬁﬁd&lagl RMCRO 2@0#‘3&0@:@ <

.when the di sh@%i@awﬁemhatmaﬁ ié%toﬁ?@&o HBVBhéﬁK B&I ehark@eegrn -
t he operat,, tc&é rrerato#e na é sane tine, the -
green | anp |n ?t%(ﬂ ’bl'?  PECTRT ?h’éegﬂ’é?ﬁt 9. Fﬂﬁt "MQ PRREatdons out -

of its pestepseczﬁ‘mrgﬁ’ﬂ or -aree emucngedf whemdtfugrmabro \Wuetdmhelkstiance

maasuremeg&eggga I'ﬁl it to‘nﬁ&the ver s £ SeRe % Iénmﬁi’cggf‘ghex?gﬁgcro :

phot ogr aphj ng. I'n a operafor 1s war
mode. On FW&ESPhOFFland, when the lens is in the macro mode 35 and the

f" it anee rre?m&ﬁmhn«%step tife C@balvel oaislcuseiéuaj Fr 'Ehéo%do?q(’j ﬂﬂ?ﬁné%K |
ake an in-foc 0 I -r ee' I'nal ca :
bl i nks t o° %Fﬁgiﬁg 53‘%&35’6‘{] #&iﬁ@@al"&%"% "'tﬂ%}‘)ﬁh‘aﬁ’%ﬁ?%ﬂ?ﬁg .

di st ance burgee povwer hHevemsl4Ek My magra duddon: Imare perfovhwed bjrethe

di stance é&ﬁﬁ%@ﬁ@ﬁtoﬁéﬁatiﬁgnﬁteat hagn" isate B £S dPiee ‘is too.close to be
he 5 gieen lanp-in i-cator’ DK bl inks, but |t

phot ogr aphe -focu :
i S possi lﬁoé)qf F9 4 é 5“8?83?‘55?? Wi t hout appl ying the rel:ease |ock. In thy
zoom m&de, . wkbhga S| eftows: tbdteclfdwclpa\mtogvﬁpmhg mmlBe qoarfl'md '

S“‘tCh'n%pératio%PCt%at diverges from step M142 _of the: MAIN
operation. This subroutine is. executed by setting the tele
switch TELE to .the ON position, with the 1ens set to the
zoom area. It is common to the above—mentioned ZOOM FORWARD'

20 operation that the lens is moved by normally rotating the
zoom motor. However, this operation is different from the
fabove-described operations in that the zooming speed can be
switched between a high speed and a low speed. '
When this operatlon starts, the. zoom motor is rotated
25 in a forward direction at a high speed before the timer for
switching the zoom motor speed is reset :" )
-IE the tele switch is set.  to ON the lens does ‘not \V}
reach. the tele extremity (i e., POS does not equal "3") -
Thus, the lock. switch is set to OFF and . the motor is rotated
30 at a high speed for 30 ms before the rotation speed is
changed to  the low speed (if applicable). Otherwise, .it'
remains in the high rotation speed based ‘upon the setting
~ of . a speed switch. o x .
'In the zoom area,.when the tele switch TELE is set to
35 OFF, the operation is shown by the character "g" in Fig. 57.
-~ The operation when the lens reaches the tele extremity is




node. On the other hand, the reason that the release lock 10 is not
applied when a subject-is too close is to avoid a situation in which it
becones |rrp055|ble to take a photograph. Next, the AEAF CONTRCL
subroutine is explained (Fig 63). In the AEAF CO\ITRO_ subroutine, the DX
code of the film15 that is. p(eﬁ,aced into t k@anera is. dnputted and
converted t chamikyvike chasagkerofhly inaFigpe &7 ed in step AF1." " Then,
the division  codge Dkyméeponenitad 14416 sy fbsh mﬂi Ba éétCQBV@Nt ed Wien

al pha [err step- AF2 for, use in st AF3, .wh inth rr]l val ue’
colrorprl[ses LrFt‘aﬁfﬁ)uﬂngP“?arltalT? AP | t;.?rzés(f E&ﬁfi} Eﬂ [E &I!l

of "t he’ zoomtiarts castiobnedtarnshtosphel MAEN bperhtiemgt h posi t ion;-wth
respect t h ns positioned at the wide extremty.. In
step AF3, %W@%W‘%ﬁw g?égsg#’gus f.l ags which are required for an AEFM
oper ation, based Bigt hé®heheysiphiey &hews&m?stlr@ﬁrmﬁbg MIPEatMQVEMEYThe
per f or med. %@%géé%l *&%d'ﬂ@efg ggawﬁ{m@ t&pt Misol naftteﬁeanﬂz;txhe

LENS LATCH ;ubroutl n ee FIG 64 | S execute E_'

In the LL OPPRAMYEQNLr BiisnopedmbAen nlsylsg ! “8“'F| A%t Frd

the range f ed_-laaimp.e rreasurerrent dat a, i.e., 30 the distance maasurerrent
step |np ted I n_st.e f delnestep.LL1. 1IN
step LL2 llag FG esel?g]f‘ﬁe rgéﬁ .a é Qgﬁgl %gt (j)'?l %ﬁe k&’

blink, is saresoamd chwmoen bel GHDE esﬂ'—a&Ot ON-udgkti happens ﬁfﬂrk
18K shoul d lehbnlabdvae-sﬁnﬁb&a fd:@s RMFEREE, opleir@itioh Indthethd agehs fBdgE

I f the phot shifted fromthe macro extremty to

og %B{’ll ng I shoul ; l
the tele exPP¥ okt ’Wfé‘hi o1y ag FAMPFL equals 1, the green
| anp i ndi cat or DNhleln e W:megmmmm‘eqparahgon sdarEs,o thaé ezgent hens

| ock5 ag F%ﬁ"&ﬂ”ﬁ‘ “Q—é'véif‘é"é‘sd%%&tibﬁ %gtﬂér it 118l Si’é’uirdséi:' nk.

Havi ng f FT equ o 1 nmean operation the |l ens oulg
shift from Fﬂ@e'ﬁﬁé'r'o t@é-#‘Ft?PFSaF lgn 1is called from step ZR24 ‘of the
' ZOOM REVERSE operation, these two steps are- not performed.

_ In steps ZW3-2W10, if the wide switch is set to ON, the
~lens does not enter the position between th_e wide. extremity
20 and the lock position (that is, POS does ‘not eqgual "0") and
,the_.'lock switch _is set to OFF, the zoom motor operates at a
' high speed for 30 ms before it starts to rotate in the
reverse direction, switching from the high or low - speed
based upon the setting of the speed switch. :

25 When the wide switch WIDE is set to OFF, and the motor
rotation speed is set to the high speed in step 2ZWl11, the.

— . operation branches. to step ZR14 of the Z00OM REVERSE
. ope'ratioh to eliminate any possible backlash that may occur.
This movenment. is shown by character "i" in Fig. 57).

30 When the wide switch WIDE is set to OFF in the ZOON -
~area and the abcve-mentioned-. 70 ms normal rotation and 50 ms
reverse rotation are finished, the lens comes out - ‘of the
wide extremity, as shown by character s A in Flg. 57 and the
’ zoom motor stops rotating. : S

35 When the lens enters the lock position from the wide-
' ext'remlty aftex_' the motor is set to the high speed in step
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tele extrenmity. Then, step LL3.is executed to set a tenporary lens 10 latch =
LL value equal to the distance neasurenent step value so that the nunber of
t.he lens latch steps corresponding to the distance neasurenent steps can be
obt ai ned. In step LL4, a determ natlon i's rrade as to whether the ¢

di st ance rement. step " '--_ h n uregent 15
equal s " 1% eﬂ%_??orﬁ ?&’fn@s r%ate d‘g‘ ? %ggeégﬁfgﬁéﬁp ?Ep is
not *equal H&ribﬂ oftap 1&%5@%&%13@@71& det%@lﬁtnethﬂeﬁhas fEesétstance
Set | ng ophst FpaL S oRUrAmIRY st HReSuRitar e Btbrpdd TPOMS hbvaRentitc

I -
LL8) bef oFBQWR by @Eﬁﬂf’éﬁ’%u% 1i|‘h$£%t§|:a’no F&"lﬂ‘fé" bgat%f%%%'of
t he AEAB belfoR@. thieb MARN ruperatitom cfros-emberedie di st ance neasur enent

t "1, L L d h I n o
EI ?ﬁklss I n thlhg’q%t lé:g’néc_il ?lo%lrife Sﬁg%%ieeésse%%keﬁ‘grg%pl [ %&E evg%ﬁ%E f‘ﬁe
shutter bexestedyp isieh wkeps Ehésﬁqw“flw@@%pﬁf’ addon't prisnucter
bUtfond15$ﬁ*t$llfr€iﬁ§S%ttthfhi rmm?r rstleheasterc]mmi-.cﬁfs w&t tCEheSt o
applie e g s autommtic om.the roextrem e
tgloe ext r SRERA T HqR, bY, %ﬁl%l q\;‘étg*‘ﬁs% 0 ORRE 3 %ﬁ Réﬁ L%?éfgtl ne.
| n st epOLREVERSEN opfegractiistm reered nbheulensntisstsiptﬂsedlobaék" tor then .'lsoela LL5)

the macro,gRygsbn. not set; step LLY is executed to deternine if the
re._than "19"..“VWhen the distance

di st ance maasurerrent -
nmeasur enehBAFs ?ggg%ngt‘?n%&ﬁ‘? "gJJbF‘&ﬁq n&RE ;:’“f's‘é‘ﬁt? 1 BFERNERQR  he

AEAF CONT®abreukimetine. In either the macro node or ‘the zoom node, V\hen _

t he di stance S i h ] | £35S 11 9", .
t he subrouti nggragtuﬁr%m% thg FAE:AM%R%{_}bségFg&% n'{eaéa %E raéé‘s‘??. n;;th rough o
st eps 1%4%%6%995@&%%@%# phanges mafauranent ofkap, thep teps i 7
in the ZDatrHodad ﬁlite focus position will be described.. Reference -

62. Fig. 62 represents the contents of the LL

is made to Fig.

OPERATION that is 111ustrated in Fig. 64. .
There are twenty steps, labelled from 3 to 2a, which '

are provided for supplying distance measurement information.
~ The distances for these steps are written for both the zoom- :
~and macro modes. Eighteen lens latch steps are provided for
the distance measurement steps. ' The focus position for the
lens latch steps is shown in Fig. 62__fo_r both the zoom and-

20

25 macro modes. -
In the zoom mode, when the distance measurement step is _

"19", macro mark 18K blinks to warn the operator to switch
‘the camera to the macro mode. . At the’ same time, the green
lamp indicator DK blinks to warn the operator that the lens
is out of its permitted range for the taking of a
) photograph. When the distance measurement step is more than
“20%, the release lock: ig set to prevent photographing.
addition, the operator ‘s warned to switch to the macro
mode. On the other hand, ‘when the lens is in the macro mode
35 and the distance measurement step is equal to "3v, a subject
is too far away to take an in-focus photograph. - In this
case, the green lamp indicator DK blinks to warn the

30
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processr ng returns -to the AEAF CONTROL subrouti ne Vi a steps LL5 5 and LL9
Theref ore when the distance neasurenent step is "1" and the zoom node is
sety the release lock is not applied. Wien the distance neasurenent step is
equal to or nore than "19", steps LL10 and LL11 are executed to set flag .
FGLMPEL to 1 and the |ens. Iat ¢h: (LL) stepgtgo ' Because only eighteen 10
steps (from oﬁeraﬁorl&h)atar&xqo riens ebis V\beiaonaethenwﬁoﬁayramﬂpﬂy dispantd?

S perforrredr%,??get eﬂp %ﬂe""@ t%broh{él 2k qu e:.l"&aés%‘ iéc]g\i 1ded he result of

the test is rimttve, the s processing returns to the

poi nt- i.n the AEAFWlquh@e é Sm@eﬁﬁﬂﬁ%ﬁf&r shep Lksmenerdrhan J19%,

OPERATVON sugy g‘?‘ébﬁe:&’aﬁoﬁabgﬁﬂe tol beS photitRaaipted tin-stolass J abifud 0 the
pernmt a photo -even when a ;ibj ect i's t00,.cl ose for, an

i n-focus [ IxgeN 131‘5\/\30@30359’3 PEg ifde pessible 'i‘hetﬂjf%e?r
Izgrrp [ ndrI ?atlf]ﬁoﬂ{gﬂt,ﬁ g[tnbutoagbgyﬁ?tghehrdcmuZ)Qaaﬂﬂarocji th:—s conditi on1
the mac e-is not se 13,584 o2
and a test is rrade'{’af r‘t‘!t}h% Fn 8¢ n® s f%cgl\qé': Mo | F T
greater thaphwtegrmphing” 26in bé |perﬁozhm bn'answﬂﬁéhipgodmsthg ‘metarrans
to the ARAF Rq-oﬁ“lt'h%“td&f‘%r nahac e thinsddun i %Qeg?rﬁ—aieae Fellock P
at.or

is 25 "19" |n e zoom mo

in
macro mai® 8K neki mltj&%Vhet‘hé (ﬁ}&“ "g€ is &m9 crleset H@ n‘éR:rBVH%
However , ph@iagraﬁhuirg dan kthingif of tedbéyoneer atijmmassmbller luutteakjaBKa I n

step LL14 gn t&}eﬂstance measurenent -step is 30 : "20", flag
FRLOCK is s th ore processrn returns to, the AEAFC%IT
subr out i ne. e’ﬁei‘ﬁe Ghe AFAF CONTRAISHPXqubing is explained- 9519 a3) -

i n- Kocus phot ogr aph eeélrmmec@brmﬂesub@aaﬂihé the pRotodeapk ithet ziam i n

th t t | | Nyt h

e Ko G000 03 15 S oL iy 209, e i 8856 o
Ther ef ore, shesad:iarid:y sirpfmgnmm 8o, paevepecilﬁéedaknngtep 383k aThen,
picture, eveRel faibsSOHt (ESAOUIBEP irepFEsnsslingndHde 1%§enpbgg_rp_1°n is

i ndi cator DK bl.inks to indicate the ?ﬁlaéect drstance I'§ out of rang

macro mark 9BRVEFERRAstPoAIBRBNith iR bR AFA dox (Ysl&’sé“t f&eRalFdr n‘ﬁ'&%‘e%ﬂen

the LENS LAGK&l alpha (A) value comprises an amount of variation in F min
20 {full-open aperture F-number ) of the zoom lens p051t10ned at
the spec1fied focal length position, with respect to the Fpin

of the zoom lens positioned at the wide extremlty. in step AF3,
the subroutine sets various flaqs which are requ1red for an
AEFM operation, based on the photographxng and exposure modes
25 that are to be performed. In step AF4, the distanee'meaSuremeht
- data is 1nputted and the LENS LATCH (LL) OPERATION subroutlne

Nt | (see FIG. 64) is executed (step AFS). _

In the LL OPERATION subroutine, shown in Fig. 64; a limit

process limits. the range for'distance measurement'data, i.e.,

30 the distance measurement step inputted in step AFJ;‘betweeh "1

and 10" is performed in step LL1. In step LL2 flag FGLHPFL,

which judges if the green lamp indicator DK should blink, is

- set to 0. Flag FRIOCK, which is the flag to judge if macro ...
- mark 18K should blink, is set to 0. Flag FMTSIFT, which is
35 the flag to judge 1f the photographing 1ens should be
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(LL) OPERATI ON subroutine is conpleted, control returns-to the AEAF CONTROL*
subroutine to performstep AF6. In step AF6, photonetry.data is obtained,
while in step AF7, an AUTOVATI C EXPOSURE/ FLASHVATI C (AEFM  subroutine is 5_

- call ed. I'n the AUTOVATI C EXPOSURE/, FEASHI\/ATI C (AEFM subr outl ne, the -

automati ¢ ure (Al peratlon a e sure con nd. the :
{1 2ot PREEBRR SRamh Unsh TRrEe BXEBRRALY $P (e CtobBeerrRsRiERe T 11
perf or meset téf oer . t he. AUTOVATI C EXPOSURE/ FLASHVATI C ( AEFM subroutl ne '
exits, 10 st 8 e | de e ab 1 | f
flag FRLOCK ?@hégt f{[ﬁglﬁ'&iﬁb %%Q?.% gxetgglt% i %ﬁ g'te : }Il—’rgic\%nen - m
FRLOCK ikl irksi o G‘lagm egualing clpmepspnde® 1’31¢P$%e§€est1€1%- theu
lens lgtg i&aé L#&cﬂﬂ%aeqaawlayt teflehfist BRatuBhePhactdl QERld 4 sR<Rhow1A ( AE)
15 data for. th tfer con | IS sﬁﬁgigtothe sub, CPU and fl,ashmatic
(FM) datilinkpe Ha¥dngoE1aR ENFSHEY aliial ooy dmepRe BRE, PREFAEI Fhe sub
CPU. Afctmrtaeds,eﬁ eshéilad mzierﬁrondtﬂre dederei extrestiltyr tde theecen

| anp |nq_'|t %Bzé{h%h’ %bi ink or be continuously turned on. |f flag FGLMPFL
20 is set to e greenlanp DK is continuously.turned ON.. O herwi se, the
green lanp i fEhen oFtER niE3 Iiﬁ sexpeulieds tg ; sefe FVEEMPONAKY hd€NBeen set -
to lio hetBiE oL n%KuéSqu&lnt& tﬂehﬁi\yt%@}cd measﬁem&noaaeepgvamermcro -

k b] k h
ot o8S e (¥nd SpRRbRRSEr Che ahe THEA A ot OBUEIAGTER ! 2
i s set ttoeowustancehoqawmmw stepsh A6 be olbrtaims Am skep are

perfor nﬁ.‘i’.Ap“Qr detd@tifdd 18t 25t Nfadd éotepﬁlﬁtm %@n dh&tﬂﬁ@éomﬁ ry.
det erm ne. whet her. t he

o Zﬁgeﬁgﬁaﬁ%ﬂ?@%%m%swﬁ%&ﬁﬁ#éuf"{y’ﬁwt@' PLEGER HRTHEBRE | t he
r el eaSeegmalleh "R |stthL5) [2-1) per!bemedt i's set to ON, the : \/
L o When the distance measurement step |
is not equal to' wyn, step LL9 is performed to determine-
whether the distance measurement step is more than 19.
In step LLS, when the macro is set the setting of
20 flags FRLOCK, FGLMPFL and FMISIFT are set to 1 (steps LLG-
- LL8) before the LL OPERATION subroutine ex1ts and returns to o
step AF6 of the. AEAF CONTROL subroutine. Therefore, when
the - distance measurement step is nie, steps LLG-LLB ‘are
_ executed and the green lawmp 1ndicator DK blinks. In this
25 condition, the release lock is applied even if the shutter
button is pressed When a pressing force. applied to the shutter
button 15K is released, _the macro mode is released and the zoom \;/
mode is. applied. The lens is automatlcally shlfted from ‘the '
macro extremity to the tele extremity. Then, process;.ng returns

30 to the AEAF CONTROL subroutine.
In step LL4, when the distance measurement ‘step is not

"1" or (in step LLS) the macro mode is not set step LL9 is
executed to ‘determine if the dlstance measurement step is equal ..
or more than "19", When the distance measurement is less than |
35 "19", the subroutine exits and returns to the AEAF CONTROL
_subroutine_. ' In either the macro mode or the zoom mode, when -
~ the distance measurement step is more than "2a" and less than




35 subroutl ne advantes to step AF19 to turn off the green | anp indicator
Dx. In step AF20, if flag FMCMFL is set to 1, ‘the 115 display of the
macro mark 18K is turned OFF in step AF21, while when the flag is set to O,
the macro mark 18K is not turned OFF (th?b it continues blinking).
Thereafter; step AF22 is 5 execut ed. S step, a shutter start signal
is sent to thei1stip ERe ﬁhﬂmutineteptﬁﬂs HohethepAEAB! CONTROE Hulrowtihe

signal from tQ 840 Qggitn%f chE é?tpé‘é & Spyabhgdyy th%tttpﬁeﬁ?!* ';he'[‘lof the -

operatton i's | nrs mw-nd ubrooutine a vances
next frane. ldistancen meagwrement tﬁ%ebutiﬁnné'ld'f ine thet zeomormasde. n the

step AFS, thepp&@gsﬂﬁ%oéewﬁ.ﬁr@&&ﬂ@mawnébﬁ@h@i. %féu@ﬂﬁ@'@f‘a%. 34,5

FMCMFL i s then exa [ the macro mark .
vt e 5 W EERE Rhers ok wpamne A4 tance incasuranpnt, BERPRdS £17

done to aff ecndSthédezomsrwoder ks 18&t, Bhgardlleaseollotkeist nbisappliibd.

FMCMVFIL, f h L
whether it rs NPT ”‘F"“&?X"‘ﬁ%ﬁ heSLreReRiCREED 18 audf X0 dr pleCtbA®
wher eby the- pI’r@t"om?ctr%P%\k c’o&” R eYerated to st ?fa‘i sFEEMBEF ted
that the SW| uchnaOﬂm Jhﬂm Itaﬂdlﬁd(IﬁHF stapetefvre!. Berande toRlgheigkteen

ool Poa. HRCREBRE Ai Phk B, S 8PS BB AU WLLE| BRBC 1R Ldpon o
is set to opstgps tb@eprmgsi@mmme%met@twmmeﬂs@epth#:m@m
[1'ng FVOVFL S{LEER, 187BN- ”d'ffatt“"rer B et ot
retlgrns to tfeP F/RP&I Bﬁeﬂé?ﬁt(?n fpﬁqﬁeﬁﬁéggﬁﬁ)ﬁ 'T‘sg ?R’FOPB gﬂ f([:)hof
ext MNgui shi NYEARe CORTBONArsul BHuitd neki fpew. Wgolch thehchENSadARAS KELLh
st ep™M 511 9fopRRAMMN WRASASHOIné S waEl éQliedPrOCQﬁibngi@aife%“aM ouah is
steps M52 tgeslvi?;lb}lg t%rfoerrr']:n.{t eaZ%vIto rERﬁE Oé)e{)at Ita']cen eéieée% tn a;[he
| ens _ P grap ’

subject is too close for an in-focus picture. However, as

. flag FGLMPFL has been set to 1, the green lamp indicator DK

will blink to alert the photographer of this condition.

20 If the macro mode is not set (step LL12), flag FMCMFL
is set to 1 and a test is made of the distance measurement

. step to determine if it is greater than or equal to "20". If

it is less than "20", processing returns to the AEAF CONTROL

subroutine. Hence, when the distance measurement step is
25 n19” in the zoom mode, the green lamp indicator DK blinks
and the m'acro mark 18K. biinks to warn the operator to switch

. to the macro mode. However, photographing can be- performed

by operating shutter button 15K. : '

. In step LL14, when the distance measurement step is
30 ‘w20", flag FRLOCK is set to 1 before processing -
.._returns to the AEAF CONTROL subroutine. When the distance

measurement step is - *20", an in-focus photograph
- cannot be obtained, even if the photograph is taken in the ...

~zoom mode, as the ob]ect distance is too close. In this case,'
35 however,. an in-focus photograph can be obtained in the macro
mode. Therefore, the camera is programmed to prevent the taking
of such a picture, even if the shutter button is pressed, and
the green lamp indicator DK blinks to indicate the object
distance is out of range and macro mark 18K blinks to recommend
the operator to use the macro mode. .When‘ the LENS LATCH
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I's automatically noved frorhth_e macr o extrem’ty to the zoomextremty. 35 &
- LOCK Qperation Fig. 61 shows the flowhart for the LOCK operation that '

116 is called in step M 24 of the I\/AINoperation Thi s operation is .
executed when the |ens is stored |n fig | ock p03|t|on after the lock
switch is e be, ator LDC
Islit 5 %E’Wé ??ﬁﬂﬁ%g ﬁ]\lsugc%g%r f&’ %ﬁ‘é ggﬁga o%n% no i:'?*“'Q:ig“%gttg)nd _

flay FLDEN® ARAD @mefm)sum%hieettomerfqm atemJGEG A’ pr-ogr armi ng

| oop, conprisizy eﬁéwSAFéK?Mé&netr% aaesalsdosusmueaZ5wxman§hl staﬁ
rewi nd switch REW 1S turne cover ch . and the

i s R AoaR (AUTOMBTIE) EXPORYRE/ELASEHTEY (aREN mbruting 45 | ne s
-CHARGEsPlaadlﬂd LNG THHVE thiebr wu'mm'rsccatkmsuﬂﬂ:ysmsmmne(mwt i ne

Il ed 3 ol :
cal 4RSI oLk e Sk Cob AP P
t hrough: camraRmp@s@permrmmﬁ %n@pthﬁlflmath@ H¥M ceperation| osed
and the fephMiite | 8aA€H01 SbEPTHL Vs ERGhe KEd adhe £ 0B e ruihba. Wheﬂf{:éf- back

cover is_open the Ioad| endfla s cleared: téep LK9 ndth
o at | SheoAudg o, PEASHMAT R, LR e%ﬂms? {6 outa
| oop, 1Wnshepheﬂﬁcliscomeecutedl dmeddepldeeslﬂte]gsﬂatergns themsehpastz.KS to.

the NA NGBR3t i8N ch BLOWRIORE JL0RUNEd U IdNi0A) €L oot ds | V. when

the | ock swt ope atlon sets ar ge start flag
FCHGST and thé"u FEePatA iy HHF@‘fF&@gFWKarié =8t 18010 sstePs |ABSung
LK15) prapiit arectpeniogméd. t heIhAthespersteps, Ahehamexheema&encrmmd

ggfvte %&té‘ 3¢ &Yépﬁ&é’& %0%9&{ a6 ep’, ta?x?t&i’i‘étf&"aléx%%ﬁr%he(z&?)”‘er a 'f*ss-:
15 data for the shutter. control is supplied to the sub CPU and _ \ij'
. .flashmatic (FM) data to be used for the strobe emission .
- timing is provided to the sub CPU. Afterwards, step AFi2 is
. performed- to determine whether the green lamp indiecator
should blink or be continuously turned on. If flag FGIMPFL
20 is set to 0, the. green lamp DK is continuously turned ON.
. Otherwise, the green. lamp 1nd1cator blinks. In step AF15. if
the FMCMFL flag has been set to 1, the macro mark 18K blinks.
Otherwise, the step of causing the macro mark 18K to bllnk is

‘skipped. o _ o o f o -
Step AF17 is the next instruction that is executed.
This is performed to determine whether the“photometry switch ;l)
SWS is set to ON. If the photometry sw "ch sws is OFF,
steps AF28-AF30 are performed prior to returning to the MAIN
30 operation. - ' :
. When the photometry'switch'SWsdis:sét tode step AF18’"
_is executed to determine whether the release switch SWR is
ON. The subroutine is in a standby mode unt11 the release _
switch SWR is set to ON. When it :ls set to ON, the
35 subroutine advances to step AF19 to turn off the green lamp
indlcetor DK. In step AF20, if flag FHCMFL is set to 1, ‘the
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30 macro node, a- release lock is effected to prohibit
phot ographing. As soon as the shutter button is released, the lens is
shifted fromthe macro node to the zoom node,. permtting a photograph to be
taken wi thout manually shifting the lens. 35 The present invention has
been described wth regard to specific. noh1§|n1t|ng preferred enbodi nents.
It is to be 117 understood ‘that the present - invention extends:- to

al | equi val eﬂi§p‘l’a§hbfntﬁéemééfﬂem£§ktf@xfﬁ lﬁwﬂ& O Th steplﬂﬁzﬂ @@

Lens novenent control device<fos controlling t nmoyepent caner a

over .a moven®Ren: ihge Hlag i afekofot E'cmetlF m‘bﬁ’%‘ael"él‘-’#l r’r@& F;&,qqtbnturned
wher &is Stop@w@g(aﬁathﬁsleﬂﬁ ‘¢ontPnbies PPhREAGH. Therdartee,Cetepi AFPY: isa

d | at h - t d duct i.ons, d
ot or i ni ry SESFUERSr IR HOSE, SeBe; A GHUG oRURns MLTRAL 1 ent o the
during rel asubeCrbue®ent hinels¢epeaAE23 whibe nmpertedf r ap’ epextat iy cenadt
of the lens fﬁaf‘e £64 Ehagsﬁﬁ' glpgr %%ettﬁn%mrd&%‘i’; REY Ui il ddif. %?ﬂ%‘ﬁhe

the status of ectrical contact one or noré said reglons erein
the regions SHEEERF aRRRF B eMe IodLimishedn a 151 1mpretrd tadi mub

wher eby sai hdehndes NEHE FERAStECEtREThERkE Fahsepr edet erm ned posit i on ‘on
the basis of a change to a non- conduct|V|tX%status of .t he electrlcal in

contact Wi%h sai EBn&eEPoRsee Qi fheephcomggof Jthe ¢ RevErEned
control devisteemsAEBRI ik i bithkingl ofmicthdi rg;:eérentampo\dmdéruatqmnbxolis

lffggg%gggg%%ﬁed andiN @19 G 01 88 W] Undh ENER! | NG LS1ANDT Y28l fh€
set to 1, the macro mark 18K is activated to start blinking,
\ . while when the flag is set to 0, nething is done to affect
N~ 15 the macro mark 18K. Regardless of the status of the FMCMFL
flag, the phdtometry switeh sws_is checked (step AF27) to
~determine whether it is ON. If the photometry switch SWs is
ON, a loop is formed whereby the photometry switch is
~continuously tested until it is determined that the switch
20 has been turned OFF. Therefore, even if the shutter button
is operated the shutter cannot operate and the release lock
~is applied. ' '
When the shutter button 15K is released, the photemetry
switch SWS is set to OFF and the process advances from step
25 AF27 to step AF28 to turn OFF the green lamp indicator DK and
- execute steps AF29 and AF30. If flag FMCMFL is set to 1, the
~ macro mark 18K is extinguished and control returns to the MAIN
‘operation. If the flag FMCMFL is set to 0, the step of
extinQuishing:the macro mark 18K is skipped. I
30 When flag FMTSIFT in step MI51 of the MAIN operation is
;set to 1, processing passes through steps MI52 to MI54 to
perform the ZOOM REVERSE operation. As a result, the lens

is automatically moved from the macro extremity to the zoom .

_extremity.- _
35 LOCK Operation
Fig. 61 shows the flowchart for the LOCK operation that

-
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when said predeterm ned position is.determned. 25 3. - Lens novenent
control device as clained in claiml1l or 2 wherein said code plate includes
conductive and non-conductive regions arranged to represent respective
"code values for |dent|fy|ng respectlviU§03|t|ons of the lens over said
range, gﬁsalgaest ng means i nc es.a pluraljty of electrical 30

contacts F8cS® "c& QCHIF\"@ Orfe they MMY apezatdatbo Fpisieperatinp
relative iovexecttios wieen t bhecdénspl 18 cstoded! Him ctivet Loekl puwitids, 4.

Lens ”DVGQFE‘&rCEﬂU chﬁe}éhcﬁ.‘c?‘s i%' @m@hf%g@galow 3 wherein 35 a said coﬁde_”.

val ue conprirses a . ‘Lens ‘novenent .cantr ol

devi ce as -cl ai Whenj ﬁhéSaPPﬁga@ﬁ-Om hegissn sanbey) daddcation dm@ds lddnpr i Ls/e
conducts Vgr béu&hagui@hea %&W@a e&&t réﬂndlﬁﬂcﬁ? 88 thal’ ri%i\aiggany

e of 5 four el ec | cts gre-provi
Egns rmve?%‘it‘%:%%tFBPEHBvﬂﬁgeBngflaPﬁéli'| EEP BR s01&"%5 §1t &% apher ei n
one of said elmcprndgarammtihqctBoop,h&hﬂnpriedrﬁdn s@egiﬁlnks-lﬁ(ﬁ! idg-ens

movenent d ¢l ai rein, use,
sai d Iensxc%gét%?a%y%f x?gﬁdll“% I{SF' %1 tﬁ XE dfhpOSI H%ig’“? tl’?é:&e%

posi ti on tea@l, athq!l back §3V&rp5é'd&ﬂ!r Iso ON jamd | theogéimdiat nplte
secong ) ey Teddds ) or *“kf‘?""pg‘”%’ié‘isa"ﬂst e Roundat v -betueen the
second said: 0Si .
zoom posi tion e'i q‘?ﬁf %%I#I?&I ROS}EgﬂEN%VtﬁgnF“g K‘FgPe Fice

for cont laallllled;} tk@h@vésehhezeameosummmrea dadri®dvin stepVHLeat ofange -

havi ng afple rbfﬂ) £r m ned position wherein stopping of the lens is .
to be pro blteé‘ps stantla'llgtas herei-n described with.referenge.to the

acconpanyi n@hﬂf‘aﬁﬁ‘ﬁgSe"QBd sybtch BEW ifnsahdq Q. Bregessiags dinesses:
- contrab e stegOr diKEg t6 abbiePrexEdli rt&)é}}ﬂmﬂ\lhﬂﬂlﬂ:io’hgiﬂl ¢1ﬁodaanlmbe
operatlon of step LK61. .

' When the -back. cover is closed and the fJ.lm is loaded
steps LK9 and LK10 are skipped while when the back cover is
open, .the 1oading end flag is cleared (step LK9) and the

20 1ndication of . the frame number of the film is turned OFF. _
-In the next loop, when the back cover is closed processing - ‘ S
diverges from step LK8 to the MAIN operatlon through the
loadlng routine of step LK 81. ' o o

Lastly,. when the lock switch LOCK is set to OFF, the

25 operation sets charge start flag FCHGS’I‘ and the indication
hold flag FWAITD are set to 1 (steps LK14 and LK15) prior to

Ragin

returning to the MAIN operation. o B | - \U
As has been described above,' if' a subject'to be :
photographed is too far away when the camera is set to the
30 macre mode, a release lock is effected to prohib:[t'
photographing. As soon as the shutter button is released,
the lens is shifted from the macro mode to the zoom mode,
permitting a photograph to be taken without manually
shifting the lens. :
35 The present invention has been des'cribed with' reqa'rd: to
specific non-limiting' preferred embodiments;_ Tt is to be



arf.anged substanti.ally around the circunference of the zoomlens. 30 . 11.
A zoomlens as clained in claim10 wherei:n sai'd code plate is provided on-a
camring operatively connecting the zoomlens to a zoomnotor. 12. A
canera including a |lens nmovenent dbdtrol device 35 according to any

one of clal msders%omf)r t%azeo@ﬂéni)%é’ﬁﬂ' NCh¥&ntidnn dktEndd ., te all
. equivalents witlun the scope of the folluwingf claims.
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CLAIMS
SRR
1. Lens movement control device for controlling the-movement

of a camera lens over a movement range haVing at least one
_ predetermined pos1tion wherein stopping of the lens 1s to be

prohibited, the device comprising'-

a code plate having conductive ‘and . non-conductiveu

regions; L e

and determining means for slidably electrically contacting’
_the regions during ‘relative movement therebetween, which

movement represents movement of the lens, and determinin§~said
predetermined p051tion on the ba51s- of the status of the
electrical contact with one cr more said regions,_

wherein the regions are arranged on the code plate 1n a" :

prédetermined manner whereby saiqd determining.means determines'”'
said predetermined"position on the basis of a change to a noné .

conductivity status of the electrical contact w1th said one or .’

more said regions.

2. ‘Lens movement control dev1ce as claimed in claim 1 B

including  lens movement control means . connected to the-
determining means for preventing stopping of the lens movementd

when said predetermined position is determined

3. Lens movement control deVice ‘as claimed in claim 1 or 2

wherein said code plate includes conductive and non-conductive

regions arranged to represent respective code values for

identifying respective positions of the lens over said range,-"

and said determining means includes a plurality of electrical:
contacts located_for contacting'the regions on said code plate;
during relative movement between the code plate and._the"

electrical contacts.

4.  Lens movement control device as claimed in claim 3 wherein
a said code value comprises a multiple bit code. |

=
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3 5. Lens movement control device as claimed in claim 3 or 4
wherein said electrical contacts comprise conductive brushes.

6. Lens movement control device as claimed in any one of
5 clalms 3 to 5§ wherein four electrical contacts are provided.

7. Lens movement control device as claimed in any one of
claims 3 to 6 wherein one of said elee¢trical contacts is held
.at earth potential. -
10
k - 8. Lens'movement_control device as claimed in any preceding
Ly/ claim wherein, in use, said lens has a range extending from a
locked position to a ‘macro position and a first said
predetermine& position is located at the boundary between the
15 locked position and a zoom position and’ a second said
predetermimed position is located at the boundary between the
zoom position and the macro pesition.

9. - Lens movement control device for controlling the movement

20 of a camera lens over a movement range having at least one
predetermined position wherein stopping of the lens is to be
'prohibited substantially as herein described with reference to
the accompanying drawings.

25 10. '_A'zoom lens including a lens movement control device
according to any preceding claim wherein said code plate is
arranged substantially around the circumference of the zoom

lens.

30'_'11. A zoom lens as claimed in claim 10 wherein said code plate
is prov1ded on a cam ring operatively connecting the zoom lens

to a zoom motor.

12. A camera including a lens movement control device
35 according to any one of claims 1 to 9 or a zoom lens according
to claim 10 or 11.




