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22542707 ELECTRONI CALLY CONTROLLED CAMERA The present invention relates to
an el ectronically controlled canera.. 5 In a caneranzﬁaggggﬁ "th a
zoomlens, it is necessary to “know t he F- nunber of tthe zoo . hat a

prQEer exposure can be calculated. In addition, if the canmera has a power

z }l ens, the focal length setting nust be knovvn so that the canera can
co ol the zoom ng operation. 10 A conventional solution to the
above problens has been to provide the zoo¥1lens.wﬁth a code plate |ocated
on a camring for dri-ving the zoonllens for integral rotation therewith. In
such an arrangement, br ushgs gerRoR '!ﬁidﬁ?ﬁﬂ epiect with the code

plate for generating a pos = Sl o the focal
| ength of the-lens in dependence upon the zoom code detected as a result of

a conductive statghbet ppeBentdr audnRies Hedlaties NAdRlany i1 St difilcad 1y
t he conduct jve gai% Lh _of the code plate and code brushes that cone into
cont act mﬁtﬁo?ﬁ © SFQFE during switching between conductive 20 ar eas
and norb conduct i vEnaa caamerfatéguippedphitk aszéde Tews ) it iss nediatisd:y Rarh

de b h r t e t he conductive an
ggnecoagﬁct%\?‘gﬁ ?& ZFg?JTlﬁéeéc%%g&p éztog%scl)gﬁ% ?g\iﬁggts%\?&oﬁ ]szlfc?%?v‘?ﬁ"ﬂéené?n
are enpl oyele qalfnlated: Inaddigionodd thenehmeraphadm qrbweioamon Lesisnce
the brushestpadrébglc Qéﬁgﬁhats%tftﬁr@h EindEiC fl?é" | 1eRbwiR 085 1 EHARL ’tBQ c%h\%r%%%n

brushes can becorrf arated fromt'he ,code plate and not nmake pro
el ectrical TUYRER B°’§J<P8rﬁ3?r€§&§§s such as vibrations or dust
d|rt @ other foxagnventienadrséhetiont s itiselldirnas. r%bleﬂsﬁwhbe%xp%%e

resultl t aIc r ected zoon1code
WD) not coél%ﬁ%%d*ﬁg ¢80 1BAL Wi S LASHIAAN 10e {RRTSh] 2aR™s
det erm ni ng‘fqlﬁ %b‘é%l‘goﬁhéoééovf lems 1fows integral hreot@'cadml bhgrhwotht.hén

| ens), theéﬁﬁﬁﬂﬂﬁeaﬁﬁahﬁéhehﬁ 35ru§Hé§ﬂdké(bﬁﬁbidgﬁopﬁréilaﬁbléfcBR%act
position COd%: QPt aC%Prati ¥ stggge For "'exanple, 1n a canmera having a
lens with the co ate generating a’  position code that

15 corresponds to the focal length_of the lens in dependerice 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 ceode 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
i " the conductive and non-conductive state of the cede plate so
N that when several such brushes are empioyed, a multi-bit zoom
25 code signal is produced. However, since the-brushes.and the code
plate form a mechanical configuration, the code brushes can
become_ separated. from the code plate and not make proper
electrical 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 determlnlng the pos1t10n 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



2 a range of approximately 35 nmto 60 nm the canera should preferably
have about fifteen position codes to -ensure that the exposure is properly .
calculated. In a conventional canmera, one zoom code corresponds to one 5 i
position code. That is, an absolute code systemis used in which each step
of the zoom code has a unique value that is specific to that step and, Q
-therefore, is specific to a particular position of the zoom|ens. HoweveM
a probl em associ.ated with such an arrangenent is 10 that if the zoom code
Is set as an absolute code over the entkre range of the zoomlens, the
nunber of brushes that are used:in association with the code plate nust be
i ncr easedy rasget iafg &npaozﬂimetebyrpBﬁca!mdtOOtQG gt etBer gamera should

i nstance; sp,_lgf é,na; AV dbdt 'digRBei dnPcBlekSto Qﬁgefaeéhaet th&ast

four-bit tlon are necessarz e generation of the zoom code.
Thus, fl\ﬂﬁms}b?ﬁEle@P%lYeﬁﬁl‘F'éha %rch i ncl udes one brush for ground,

to cooperate Wid d donvedtidnallecalbrh¢ bﬁelzﬁo&ﬁ%dd%bbert@sﬁibmil £6 e
nunber of br_%shes tk}%\% e . .required
T

0,as:to produ a _hpre .conpact .20
camerth, ROT Arad 33 28 AnSehEEs fdd WiEtem 3¢ Brea SRR o o
code. Sor&cﬂi emttép)mtatlhq mhrcﬂ»dedlmrmrmlqml\zmermtmtami smq:raflc
phot ogr a nc S ch cha g@f a cLo
nor mal node by gm%%ﬁ'ﬁ %ﬁa‘tckﬁ%%ee?gudn 9% %é ﬂfheﬂr@ 2 autfj?ocus
phot ogr apmsifion ofickhepzeemeliensn accordance with di stance maasurl ng

information. A pdv&r| & grBich %fssUal%t@aomta 8iehi &n\iedngbRener i@
node is constjtuted by and the: caF{g}ra I S.SW tcha ﬁag bet ween

t he Yoomthte %&théoﬁﬁ'cFBSﬁDn%jﬁ s%é’rseap pRECLELE FRIESCYET FIHES ops
at a macnmampsidf drhevhason hbemsg rtherodenber uf dntuwshéy thatnsand used rmnual(j

swi t ch and Wer8byo 1P AP YRd Snd PSS! AuBBlns! PRSruhbla] HouTORRYTANOC

when t he Zoom node 1S S
a more compllcated code plate structure.

_ For instance, if information ‘in flfteen steps is to be
15 detected, at least four-bits of 1nformat10n are necessary for
the generation'bf the zoom code. Thus, five brushes would be
required, which includes'one_brush for grOuhd; to cooperate with
~ the code'plate.'WhiIe it ié désirable to minimize the number of
brushes that are.réquiréd,'so as to produce a more compact
20 camera,.it is not practical to reduce the number of steps of the
position code. |
- Some electronlcally controlled cameras 1nc1ude macro and
normal photographlng functions which are switchable between a
macro mode and a normal mode by a manual switch operation. In
25 either mode, autofocus photographlng is accomplished in
accordance with distance meaéhring information. A particular
camera of this type is one in 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 to
and stops within the zoom range when the zoom 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 of the zoom range.
or toward the tele portion of the zoom range, respectively.
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by means of the manual switch. Wien the lens is in the zoom node, operation
of a wwde switch or a tele sw, ‘tch moves the 35 zopm | ens accordingly
toward the wi de portion of# ’Ehe zoom range. or tomrd the tele portion of

t he. zoom r ange, respectlvely 3 The di stance between the subject to be

p @ graphed and the canmera, as well as the subject light intensity, are
ne&sured when the zoomlens is set to a desired position and the shutter
button is operated. Based upon the result of the distance 5 . neasurenent,
aut of ocusing is effected in both the nmacro node and the zoom node.

Phot ogr aphi ng i s alBe dibstancecbetweanethposubjectetd tbé)fpmhleotj;rﬂbhed and

TeASUT eMeNt . (hi) GARKGAL | QB Fh o£L EHI WIHRAOSERl ggtég%s Yv.ﬁﬁss‘g?ﬁ?‘éred

subject is found to i Wthin arang Sin
while in thewhal Ghﬁa@@omem is §eﬂ: tp a desizedsppsihionhandbbhel shutyer

the zoom | enwﬂtdmelgaqs;ﬂemal OBasiy0t @86AP RN féQuQE' YoP€ thlel 641 S€al¥e
manual | y _swi tchin npde t, he zoom npde, This_requirenent,
of cours@, . é& |?l‘é£ag?€“?m8n9*§me§nf€é= ted in hothi the daryR cnade

is virtuall yaum)dslse bkzeomo nmﬂu.evphuboghapnnnbe igecErsdr dohe dii adépéh@ence

phot ogr aph nts ve recogni zed,

t her ef ore, ng ?’Q\Ahq.'z% ?%%ofg’gaﬁ(ﬁgénela%@% "?Iée%lag when the lens is

pl aced in the macr (Irp§9W|e@rtll@]la3peaepltnrgnuh:elrh'nqahtmﬂﬁeu camewesl, dibetind
desirabl e tosaut;@@%t i ¢3! I%&ié e% ay pud Rﬁ*ﬁﬂl% fao@éﬁfe rrwe%erm@schglhﬁo is

zoom node so,t hat ubj ect cannot phot ogr a In the macro
can be éﬁton&?‘?&’éﬁlw d‘ftb’g\f%p%dthﬁ F‘ﬁ&r?om%dé’hwlbrbﬁl 8ffe Mo @htrampl
\w such answitehpt ithewdbyhpIgcing thbowoden ldrs thwt thé Waerepodstion,

ted fronbﬁo%%&%phlng can only be effected by manually switching from

the macro mode to the zoom mode. This requirement, of course,

creates a considerable inconvenience, since a quick response

15 is vir_tually impossible to achieve which can be necessary to
obtain the photograph which had been composed.

_ The applicants have recognized, therefore, that when the
distance measurement is made when the lens is placed in the
macro position by operating the manual switch, it would be

20 desirable to automatically effect a switching from the macro
mode to the 2zoom mode so that a subject which cannot be
photographed in the macro mode can be automatically photographed

" in the zoom mode. _
P A problem encountered with such an automatic switching,

25 however, is that if the lens is shifted from a macro



4 position to a normal position (zoomposition,  e.g.), a desired
phot ogr aph whi ch had been conposed in the macro node cannot be obtai ned due
to the parallax which exists between the | ens and the viewfinder of the ~
canera. 5 Anot her probl em encountered with automati c caneras which are
desi gned to perform aut of ocus photographﬂhg in either a macro node or a S:>
zoom node pestiltd qostobid ingrualngosit ignabllzodw pesdtpionh mhogoyyaphi n

in either n rs:.1 Mo Ie,'
assume thaf?@%?%egaué*%%ﬁ%at TER" ad PR TBBhpBERR Sin ! b AW O
mode for cmedej s@mnaatstlmc@ tadgedofdue 9b0rréth§ spaﬁailﬂ»aXnuwtyloeh @-xxatsao m
- [err]) .p éx@ the ﬂ@ﬁéoaﬁadehé%iéwfmaSEtoE' $hanesmepgoe of 0.50 m -

0.90 m Further, assune that _. I'ens I's set_to.the zoom position by 15

neans(ﬁ5thelﬁ#ﬁﬁFhﬁﬁtEﬁPEﬁ&Wﬂﬁﬂc?ﬂﬁtﬁﬁﬁiuﬂ%the&ﬂﬁ%ﬂ%ﬁPcmﬁﬁﬁﬁyaﬁhe
canera is whiih makes aési)@neat WSpbwaed adutdbdculs stpmmgra;irm@chna
case, the oQg}ct di st ance - uts de of a&e afo nentloggg §§u5|n range,
so t hat aep]h %r%ﬂhacf%rm% e oﬁ?%lf‘n’g e 15 Rie ppes HI
conventi orhzémmrﬂnbe 1pmmwpmm@mmlwtimaemahqrmgoaadduat R:on
that a prqRgy i %gﬁgh cﬁggg&g&hgﬁeggirgg obt ai ned, instructing the

0 SW t ,

phot ogr apher: e nmacro no a release |l ock is operated to
preventl@ hEOF cexample; asaums hhady thevantpfoens aperation s Aesiang itg ed.

t2fr3] lb? pfﬁ@@ﬁﬁédt £nt BReV2bBiNGlolladEGRL B0 auhbaetp hﬁts@:@liﬁ:l&h&rarﬁjﬂ tdf?es
e camera to the —------r-oo-ro-cii- oo neans o
the manual®-2R maters iR intindhy { (b 9ny 2120 gbeT f |)o'ne‘31n tﬁ%e’s’aﬁﬁro

di stance afode 89°rma ismbjiectcoatstanbee rdnde t ok dossancn reasuoenemt nmade
by Lhe, OB CULALONINUE!hd OBud 18 Lo Al Lot Bhailile

hig
case, the er 1s warn properly. focused photograp ﬁ cannot
be madd5 meqrss ﬁ?fe\fé'rﬁ é@ﬁqwsv&ié‘dslwtwfsmn é%lfémn%‘% I&e?%Féﬁ’é‘%nFock
operati on,mameerbynthbe dEfda "0 0.39 m £IRi anprewseEEPpositicfeqdontse,

not deswq:lglq:ag stance. In such a case, the object _dlstance is
outside of the aforementioned focusing ‘range, so that a
_photograph eannot ‘be obtained.  In - this situation,
zoleonventional cameras provide the photographer with a warning
indication that a . properly focused photograph cannot be
obtained, instructing the photographer to switch to the
macro mode, or a release lock is operated to prevent the
release of the shutter, even if the shutter button 1s operated.
25 In response to the warnlng 1ndlcat10n, the photographer

- switches the camera to the e e e \J
macro mode by means of the manual switch. -llowever, for the
object positioned at the same distance of 0.89 'm, it is
conceivable 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
photog’raph cannot be made, or is prevented from rel'easing_
the shutter due to a release lock operation, even in the i
macro mode. ' ' | |

35 This predicament is, of course, not desirable and is
particularly serious when ' the automatic camera is provided
.with a release lock capability which renders imp0551b1e the
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particularly serious when the automatic canera is provided with a rel ease

| ock capability which renders. inpossible the 5 t.aking of photographs
within a certain subject distance range. Another ptioblemrelates to caneras
having a built-in strobe unit. Arecent trend is to provide a canera with a
quZ}alled auto strobe capability in which the canera judges 5 whether
to>eause the strobe to automatically flash when an exposure value is bel ow
a preset level. Such auto strobe caneras are typically designed.to
illumnate a red | anp i ndicator during the*chargi ng operation so that the

user is war p t Lil charging. i g 7 finished, [or nerely to
warn the user@f%’g?%ep l‘é%ér:%xl-é ?sa%gige? %%%ga%ﬂds?hieggrgggtF90ﬁ0¥apg§dy
when the shutter -Hhnethers prah: edelatesdctd camergsnchavingl d bbutidt-in
provi de an aitfpisd 'O CantFachk R t tﬁg;‘;m#'er i ¢ | 0.shqot
pi ctures 15 without havin tocgi%m,g?teggt}l%n% t he, c araic?lagﬂ%%g\tl\ﬁgtét.?ogg.
In practice,at¥ Iaé‘%ﬁ i AtFeke ocarakt L iky I%Ept""t?jr‘fhdﬁ'r?‘ieng ety r grdges
cycl e, regandietdsenf tohatdwse t bhepltiruieaipbor aticiticd YE¥en#sakh twikén aan
pi cture, or _ ' h [s.n ready _at the tinme when the
shutter butf%#kggﬂgggﬁgﬁg% %%3Bég%§ éoprg%?% ?ggﬁidless of whet her the
chargi ng of the stSusle utdestriobs sicamerfisat are, t¥piprdldlyendksdigbedn to

such that thangddaw 4 NFbgai 2hp! inhhhu%ilah‘%%i iﬁﬁé)réﬂé:t@ﬂ’é]%ﬁgfgﬁi‘gﬁ
to wait for shooting, . even when the photographer "has no 1ntentioh o
pressi ng t h&%ShERaEr the t Y8eForisn¥deneg B9 BRAE { HBESL] St gharging is
i ndi cattioon @indatedhaat imgréby readyaral theugserh@haftoithe aiiarging Woé t hee
L”\%}E Foni cafley oI T8 oEBE EraBhe, L R ThebY quRo g Frditsr Sutkory
i ndi cat es t H& diebessed.operating states of the canera. Such an indicator
30  provides infamBldan {FakfenPhe @Buldephbl 8EEpRdde U¥n H1fto strobe
camera in which the photographer is allowed to shoot pictures
15 without having to pay attention to the charging of the strobe.
In practice, a red lamp indicator is either kept 1it during the
charging cycle, 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 shutter button is operated and kept
20 lit'regardless 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
shooting, even when the photographer has no intention of
pfessing the shutter button for shooting, or that there is no
25 indication of when shooting is ready, although the phdtographer
is waiting 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 infofmation, for example on the frame number of the

film loaded in the camera, the focal length of the zoom lens,

the picture taking mode of the camera, 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 ta

provide a display panel that can display all of the desired



filmloaded in the canera, the focal length of the zoomlens, the picture

t aki ng node of the canera, the status of the battery:in.the camera, and the
status of the filmloading operation. However, only a limted anpunt of )
space is available on 35 the canera body for such an indicator. If one
attenpts to provide a display panel that can display all of the desired /™
6 information at one tine, each indicator on the display panel would tend
to be so snall as to be illegible. Thus, sone caneras do not display all of
the information, and nerely display the § nformati on that the canera

manuf acturef coggi.derstto be.éhe 5 ghost, i,mportant to the, average

phot ogr aph®t °XFPR56RPe AT M sSHPRct PRERWEPATFAECL AR JHM odiaBkaY sPanel
prefer towdravéd ténd raxdsssoysnaldraattonba\idilezfid d.0 The) Bomer chflet-aki Ng

a phot ograph. . Kng ctrqni call rol l.ed caneras are eqyi d with 10

a back co%rn?:ﬁog?ﬁsiégt t(aél(::Ltq or %?vgnr%écﬁi SR e?ne'(:'tasmf%e_xé?]o%i‘ﬂbggiaY\r,\\%g‘ﬁack

cover af tEifeFBatyoRr thatotheed-amrrd i nanufactaded consliderandia.bénthe

respaise mést hanpmadon el the dwsidge ofpht&%g%fg}tﬁhe%ovgpow[?%ﬁg?j,eh U of
' ank-s a

the canera dr,jyes the fil madvance nptor to effect e ™ vance

of a certRIFuEce AgRLdves: S9Men Phahegraphers e oo ®EeLer t Kobdwve ovdi
cl osi ng swicedmary panforuatrion wavhitapaed t6 mne agtubinadsli khiGugt i £s
and operq;ﬂé)ég%r eliablity. The applicants have determined that it is
preferabl™e to is€ a software substitute for mnimzing 20° the nunber of
parts such as diewmexladtnonivea ¥lawondd dldred cametrasy akef equ tppbdi wptian
I Wprlwed_aaﬂo%%lﬂdd\ﬁéIEfélé%ﬁ{EYdeﬁ@&t}& AP RKINEET e ORSEANLRD Ao d 116
bl ank-shot_f.i |l m.advance nore reliable. :
of the back cover after the cover is opened and film is loaded
in the camera. In response to the detection of the closing of
the back cover, the main CPU of the camera drives the film
advance motor to effect the "blank-shot" advance of a certain

15 number of film frames.

Problems ‘exist with back cover closing switches,
particularly with regard to manufacturing difficulties and
operational unreliablity. The applicants have determined that
it is preferable to use a software substitute for minimizing

20 the number of parts such as switches that are required for film
travel for enabling an improved assembling efficiency, while
also making the operation of the blank-shot film advance more
reliable. R : '



7 According to the present invention, there is -provided an :electranically |

control l ed camera having a zoomlens and conprising;: notor neans .for

noving the lens; 5 ‘swi tch means for switching a direction of
novenent of said | ens between forward and reverse directions; select neans
f el ecting one of a plurality of speeds of said notor neans; and control

nmeans for controlling the notor nmeans accordi ng 10 to the direction and
speed set by said switch neans and said seji ect nmeans, and for driving said
notor at a predeterm ned one of said plurality of speeds for a

predetermned initiLal. |0 Ok is first started,,
‘regardl ess of theﬁg"gélégﬂs‘gl gg;ﬂgﬁgbepgglggksepggﬁ@;ggns%hfgepl;& Srpided any
plurality dlepeeerieakpyi seontrpdled tgamepasedbaving of waicom i dens and
relatively dumjheis fig: the other of which is relatively lower. 20 In

a preferred enbodi nent, said notor neans at said higher speed for said
predet er mi ned i ni®YEPT JR¢RRA. for MOYARICEREr dBNFBans may further incl ude

st 08 cantrol neanseioeh dmieainsg m&.dswmtehiﬂqa][as'%irﬁétﬂoh! @Erxréﬁéﬁaﬂf:o[?fa
r edet er mi i v rection of the.diregtion alon ic
P id f&%%é&?ﬁég Fég‘s?/\g‘gna?éerﬁﬁFS?engéﬁgcigéoﬂ?"be stgpped,

the notor neans 1S being driven,
regardl ess of theeliecttineanswforhedlbygtiagd ome tadthiangpheakity of Eheeds

control ey JBE Ao qﬁéggg; a kgt ract cont rol *neans
control means for controlling the motor means according
_ - 10 to the direction and speed set by said switch means and said
i;) select means, and for driving said motor at a predetermined one
of said plurality of speeds for a predetermined initial period
when the motor means is first started, regardless of the speed
selected by said select means.

15
Preferably, said plurality of speeds comprise at least two
speeds, one of which is relatively higher and the other of which
is relatively lower.
20 In a preferred embodiment, said motor means at said higher

speed for said predetermined initial period.



for driving said notor nmeans at said higher speed ip the case that the | ens
is noved to be protruded fromits retracted 5 posttlon or withdrawn into
its retracted position. Conveniently, the switch neans is dlsplaceable from
a neutral position to switch the direction of novenent of said | ens and
sai d sel ect neans includes determ ning neans for 10 detecting an anDunt

of displacenent of the switch neans fromsaid neutral position and ™ 4
selecting different said predeterm ned speeds according to said '

di spl acenent anount. 10 In another8 preferred enbodinment said switch
nmeans conprises a single |ever neans displaceable in generally opposing .
directions fromsaid neutral position, respective 5 opposi ng directions

sel ecting resggfd idntdidEGdA1 wy f@h&ff?é% mcﬁm@l é&sﬁ cIRErdDofRARES Ay
be noved so as.tQ change.the focal en?th of %é ten1ofdﬁg|d carmer a.

10 pEorer 45EY1nga; A1 MW aMEAN  BfesS? xl'or?pcffe §8Kent of
sai d | epyedetarmiciidict fneli facthen miversol dlreotbbnsalfd thet odireenison5

eni ent | S LcC sai.d ta ns i gr al

chi ﬁg 6‘# t"ﬁ'l cq’ 1%%12‘0%?%22% nvg%t |bosegl@g een i wﬂg Otﬁan’}’é%}n]?

par ent mephiscdsi bp hanstopae%lzegerd/heéﬁ ebnkke rﬁlw‘éi%tﬁ!%ht%h?dyby
said sw1tch1ng means. _




control |l ed canera havi ng nmeans for disabling an enabling ngans'when
predet erm ned obj ection distance information fails to be 5  0Obtained when
the canera i's in the macro node. Further reference’i’'S nmade to the follow ng
di visional applications which have al so been divided fromthe parent

af cation 8915127. 8. 13 Application nunber 9210429.8 concerning an

el éCtronically controlled canera having a neans for producing a warning in
response to distance information indicatigye of a predeterm ned object

di stance with a predeterm ned object distance range. 5 14 Application
nunber 9210427.2 concerning a | ens novenent control device for controlling
t he novenent of canera_l ens. The resent _invention wll be
further descri be%hlencf)ﬂgrf’gl PEANAPAL (2RI NENIS Bt FERFBEEpFeREFPédmeans
enbodi ment §erwdrti vigige rserick nateoheneansnpangaid thighiergspedd cinh atiee gtaes
by way of | iggd i appl es o j PRI Gl Rint Eih0- ¢ i K

di agr am of ﬂgaiz::o(_){Enf}%niij'tg “%ang%y?ﬁ’ﬁ e{é\%_r ggséen? rloﬁ\ggﬁtg Ponf;ljzé?-g.it%B%%g%a%?%%k
di agr atn of PPfidtieBnPrn witddrawn into e aretraetedapesthions el ectrically
operated; Fig. 1Cis a block diagramof an electronically 10 sw tchable
indicator unit that displays informati.on that is relevant:to a '

phot ogr apher; Fi goNYeMiF at SNe FWAACh, i BGARE dsc ARl aserile ngrome a

present inmeatrad; position to switch the direction of movement of said

. lens and said select means includes determining means for

" 10 detecting an amount of displacement of the switch means from

O said neutral pbsition and selecting different said predetermined |
' speeds according to said displacement amount.



Fig. 3illustrates a top view of the canera of Fig. 2, 15 - Fig. 4
represents a rear view of the canera of Fig.-2; Fig. BA. rllustrates 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 canera of the preferred enbodinent; Fig. 5Cillustrates the LCD:(I}
di spl ay panel of Fig. 5B displaying alternative photography infornmation;

Fig. 6 is a schematic perspective view of a | ens assenbly used in the
canera of Fig.2, showing the 25 relatioh8hip between a camring, code plate
and a plurality of brushes; Fig. 7 is an expl oded view of the code plate
shown on the lens assenbly in Fig.6; Fig. 8 illustrates a control circuit

O}‘lthe carrerﬁ 3Pnenkadyrhey tme&bef&léat lﬁmmlln@ht Frfmd %Nﬁlnﬁlcﬂo means -
| ustrate the, conput-er t e owchart I, agLam [ rogr t hat
s exccnt PPELSSE ) SIS (deer ofeans 918P13% B, 3 pBRSATTY
sof t war e dppaEingt diregtadnrsor fa'OBG fKBﬂTIr@NtCKa]E bNsTEALNZATEEBpeabiveat i ne _
whichy i s @A&ﬁ?yﬁf@c A DA géaﬁ'v%sal%e@%qokg of mgggmeﬁz

illustrat a software flowhart ar or a NPUT. subr out | ne
that is c%ﬁl%l‘!)yl?“% PCOSI TI ON CODE INI TI ALI ZATI ON subroutine of Fig. I1;
Fig. 13 illustrates asoftwareflowchart di agram of a 5 CODE CHECK

subroutine that_is calle TI ON ILNI TI ALI ZATI ON ,subr e of
2o Oh " o EAE | Bl Ate Syt B MO ERaAE doPARNEE LHO P eros
ROTATI O\Ilsutgtdutcpﬁeathenm sysaéhedfbgaidiuecwemapr ogram shown in Figs. 9 and
10; 3P ~Fig. 15 illustrates a software flowhart diagramof a .



ZOOM FORWARD ROTATI ON subroutine that is called by the :MAI N proegram shown
in Figs. 9 and 10; Fig. 16 illustrates a software flowchart di‘agramfor a
ZOOM W DE subroutine that is called by the MAIN program 15 shown in Figs. 9
and 10; Fig. 17 illustrates a software flowchart diagramfor ZOOM TELE
sypreutine that is called by the MAIN program shown in Figs. 9 and 10; Fig.
1 |ustrates a software flowchart diagramfor a 20 BACKUP routine that

di verges fromthe MAIN program shown in Fi,gs. 9 and 10; Fig. 19 illustrates
a software flowhart diagramfor a BAD CHECK CODE LOOP routine that

di verges fromthe CODE CHECK subroutine of Fig. 13 and the BACKUP routine
of Fig. 25 18; Fig. 20 illustrates a software flowchart diagramfor a RESET
routine that is igFF?&FéblﬁpoﬁQH%1§WﬂtQRmMﬁ§Qﬁ)%Mﬁt%h%%_Hh@eﬂg§§cﬁﬂéﬁhﬂh%
BACKUP r outh@@e@AYN oifn il 1dns Fbg- switchlingt IAlEBracEnbh W8 Ee ridvNitaddn
di agram f or ? 30. EI LM | NDI CATI ON subroutine that is called by the MAIN
program of ¥ ¢3219 BREOXo™MERPS§- 22 illustrates a flowchart for a series of
instrucdions to performa LOAD operation, this operation diverging fromthe
MAI N progr 3 | Opn kol r t i pst RUGLLQr I ND RPULSE
CHANGE Sbraul] RatoRr K- Peatd, pltEh' fkEhp if BE1A EELE0E hgard DelRride

i |lustrates?? kRFegrRd FWakERAPY HPA&ram for a REWND routine that diverges
fromthe MAIN program shown in Figs. 9 and 10 and the LOAD operation shown
in Fig. 22; Fig. 25 illustrates a software flowchart diagramfor a 5 LOCK
routine that diverges fromthe MAIN program shown in Figs. 9 and 10; Fig.
26 graphically illustrates the zoom ng operation

L



of the lens systemused with the camera embodying the present invention; 10
Fig. 27A illustrates a MAIN program which is a sumuary -0f the;:f] onwchart of
the MAIN program shown in Figs. 9 and 10; Fig. 27B illustrates a software
flowchart for a series of instructions for a DATA I/ O operation that

di verges from 15 the MAIN program shown in Fig. 27A; Fig. 28 is a table :
t hat shows the relationship between a di stance-neasuring step and a | ens ¥
| at ch when the canera of the preferred enbodi nent

is in a zoomnode and a nmacro node; 2012 Fig. 29 illustrates a flowhart
for a MACRO TELE SHI FT subroutine that is called by the DATA |/ O operation
of Fig. 27B; FThe pyesentstimientien|baehkeent otividetNDUWATEFOBUPBSENithe
that is gghiedab¥ohhBulbEe lgoQ@saRer . WL Eblcerns 24B e'ﬂagtr%;ucaldﬁ(

illustrates a flowhart for a,series of |nstruc§ ons for a
PROCESS| feibpetl Led ofaress HPV%PQe@ePPSanEe BRFRLLNG BBe?QPPc}Fr“ShB‘mnFn
F| g 27BwhEngpr88etékm$hédt e&gecs:elrdresim‘tamsé riifonmst {oni fa B0s REbEASE

{ th 27B
Fi o33 PREGLOPAen s o in P B st HodelP BT g Poserdned,
whi ch di uerxgi;ba ftrooltrhtehéOREQEAEE cSEaEk@Eabmmh@aﬁ:mnﬁvgucaﬂ ha3® also Fig.
34 111uspg eélalaamfxm%n&hsakaﬁ&r uﬁbu%atamwau%ltzbe gVAI N program

illustrated in FIgs. and tional instructions added to
illustrate the steps |nvolved in a strobe charglng operation for a strobe
built into the canera; 5 Fig. 35 illustrates the series of

instructions that

@



constitute a STROBE AUTCEXPOSURE/ AUTCFOCUS operati on that dlverges fron1the
MAI'N program shown in Fig. 34; Fig. 36 illustrates the series: of :
instructions that conprise a- 'CHARGE operation that- diverges fron1the MAI N
10 program shown in Fig. 34; Fig. 37 illustrates a flowchart for a series
offiywstructions for a RELEASE PROCESSI NG operation that diverges from
th TROBE: AUTCEXPOSURE/ AUTOFOCUS  operation shown in Fig. 35; 15 '

Figs. 38-64 illustrate a second enbodi nent of the present invention, in
which: Fig. 38 illustrates a plan vi ew of 13 second enbodi ment of the canera

second 20 enbodi AL ER1ohGymBer d316F48 7% Sonderd {74 o Bl ectroniGatgy
enbodlnem:cdh@poﬂledcbamahmxﬂdgﬂnqIasmmamasfhe producdingcia cuakrningn in
bl ock di agram i ancézlnfgfﬁgﬁigg: &de:g'altl.l%t L3t &S pgeh@?:erml ed .

cont act confldﬁratlon o) oom sw t bl ock™di agram o
zoon1nntorQRiRQQﬂd%ﬁﬁﬁ%ﬁ? wigh §4PF§d8ﬁe€?5PG€b@hQQSﬁ(ﬁ1%QQPQEME?ﬁ9%He
and a & di agram show ng the correspondence between the code plate and the
various codes; Fig. 45 illustrates the various nobde setting
indications; Fig. 46 illustrates the LCD segnment; 35 Figs. 47-56 and
58-61 illustrate flowharts for the operations of the power zoom unit of

t he second enbodi ment of the invention, wherein: Fig. 47 illustrates the
RESET pr ocessi ng;



Figs. 48, 50, 51, and 52 depict the MAIN processing; Fig. 48 |IIustrates
the MAIN program 5 Fig. 53 illustrates ZOOM ‘NI "I ALI. ZATI ON
processing; Figs. 54 and 55 illustrate CODE CHECK processing; Fig. 56
illustrates ZOOM REVERSE processing; * Fig. 57 is a graphical
representation of the zoom ng operation; 10 Fig. 58 illustrates Z.g'.
FORWARD processing; Fig. ‘59 .iflustrates ZOOM TELE processing; Fig. 60
illustrates ZOOM W DE processing; Fig. 61 illustrates LOCK processing; Flg.
62 is a table which illustrates the ra#ationships 15 between the

di st ance- measuri ng-steps and the lens |atch step values; Fig. 63 is a

f I'owchar t ménﬂwagip&t BumbRE A2ZAP420n 2 STONGRININYG) aclens movenwaar t
whi ch iddietsBt@svibe E8RScaALEaltingl khePiBv@HSnEd ofFiad cald af e j cal |y
illustrates a position detecting device according to the pr esent
invention which is described in further detail below Included is a nmeans
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

| ength of a zoomlens 11; a plurality of brushes 14 that are nounted on the
canera body in slidable contact with the code plate 13 so as to generate a_
relati ve 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|ens; neans 17
for storing a pattern of changes of the zoom code, the pattern of changes
bei ng associated with 35 the zoom ng operation; nmeans 18 for detecting _
changes of the zoom code and detern ni ng whet her the changes L

B <



20 coincide with the pattern of changes; and neans 19 for prohibiting,

whi ch exam nes whet her changes of the zoom code are.different fromthe
pattern of changes and, if they are different, whether the changes are
due to an electrical 5 separation of at |east one brush fromthe code

pl; , in which case the conversion of theSzoomcode to a position code is
promi bited. As shown in Fighe 1B prasentominsrentoionhewplasebe i farthen

can also Dhgeséleséal el the 28218baAg deEALILY HeBChiiidldy APGALELLZOQ™

| ens further%}gﬁ)%se rrear};s 16" for Counting and storing chang
zoom code f rMRedtments, oWith kefSFencecskr ihe saeeompanying tdrawbngs,
as a posi ti whiclleardagiven' bypeagsoonbhie1indeingeesalipled,han efisicEans
18" for drg Vi ng tégﬁgzo%g] ot or ]]([)qég ‘ili to 15 %hange the focal engtcf"l of
the zoom IPens 11 BYItontr of) PhPrafk ALagram; Pon 1299 Y8 not or - 10 i n
accor dance wemkogdying khe mysespes ainventiPRihes 17° and the position code
stored in the nerory; : . b regtis Lch contr .t he tor
drive neans 18 @%’ot%&%%ﬁ%iéége{gg%ogg Eggp%gﬂni Sﬁllal’no%nii?clﬁ't '

zoom code bdhereiratheAnan densicisrelectripallyi opevatefie count menory
neans 16' is eraggdy. | Acdgigl i gn. pbAScH 'éi‘QGr@‘lnﬁcH?fseﬂnbeéﬂé’c- £84%hy
I ncl udes means.for. indigcati n‘%‘ﬁt he, f ocal _Ierlgt of the lens so that an
oper at or 18f SWAES ingisatom it thatofispdays Anfammatsion that is
i nstance, aselewanite tio aphottifapterrie filmin the canera is given
priority for indigatign ;RYr on the_ displ as.the first piece of
updat abl e inforngggdngmﬁﬁg'hl&%}%;e&&j 5P é’f%/‘f S et % as shown in
Ri ¢ 1C. empedydmd ridie Ryesrri inyengiaBans operates to selectively
S@Ch the indi ceion300100StaatRlstn e Ay HPUHE Ll o UPgg! 30! @
as 1 th o t refe

information, such,as the focal |eng the zoom | ens. erente to
Figs. 238A inFlgned pEPrEsER¥s3d &@eddivid@w of the gamern ioh, Fidie 2anera

conprises a conprif. S5A illustrates 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
(L 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 c_iréuit 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;

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; |



type lens shutter canera in which the zoomlens 11 and a fi nder system
21 are independent of each other. The front of the canmera houses a strobe
22, a CdS sensor 23 for photonetry sensing and a di stance neasurenent
device 24, conprising a position sensor (PSD) 57 and an infrared emtting

di ode (I RED) 5 56. The strobe 22 illumtéates a subject to be phot ographedO
the CdS 'photomgli 123 imamthestddica bségbﬁmsrmbwbharsumwr,anambﬂ@ ~

nat "t neZpat (ol EREGF silbrentind) et sl LA ol ehe. dSHRESY , 0

di st anceCODBnINE@IMEjZGMONOSMPmm@m of. tRi@. Hksared |ight that is

[ ans bar el 2PAIA Ay rovaistedtls (80 Poiary, frodngft Mfdghhh o7 B0 1o

caner a5b6€9EZFHEﬂKa mw%m%n&'-haﬁr ris Q#lleddlbé’pl%dpﬁﬁi[ﬁ'éeﬂ EWRBr age

EOSItlolnngi'lhﬁmmm%ohr egaaohlltaaﬁéﬁ Pibi. g 113) and a ][racro IexTrtehm t]y gﬁhown

y a soli | in_Fi n this enbodi ne oc en 0 e

zoom |l ens 11 ?g yats %I]e1 sr‘iﬁﬁ%&ﬁ)r%xﬁﬁggmesg]rﬂﬁ‘%qﬁ%‘b %gﬁ ’ghgfz&)m

range. zd)waBIEVERSE ROTAFIONTsubroutine thetents i cakhed ohyh&hea MY 0

p05|t|o(r#{;1&gr Qﬁﬁwﬂoﬂti"f 5 29 nd 16@ shown in Fig. .3 in particular, the |
of )

upper caner conf arns ‘a generally triangularly shaped
operalﬂon butEim. atbayildystivadies a apobtware £3omehardordiRgXah. of B ont

part 28a&iym t FERWRRD SROPATROH! eab%h%xn&8 twaorilss Qfa Bl ed SbRgeneWMagly t hat
operates as a photgv?lﬁte{%p%f SWi t c and shutter. rel ease switch SWR.  One

rear butRXRIEDYL tbﬂ’array 28 on the rear side conprises .
atele swtclrighl i@rnmstﬁhtesgat beftaame eﬂls:wﬂchanmldm@rmcﬁad mear

cont 1 ol 14000 HE0%, BEFbHEMe et PLECeSP By e AP BRbbEan ! e
i nt erk%elshawh iin Hikdsa 9 aand okO & hat when one switch i's operat ed, the other
two switches gannoy 7be OREELALs a software flowchart diagram for
ZOOM TELE subroutine that is called by the MAIN program
shown in Figs. 9 and 10;
Fig. 18 illustrates 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 illustrates a software flowchart diagram for a \J
RESET routine that is initiated upon initial power-up and )
also diverges from the BACKUP routine shown in Fig. 18;

.Fig. 21 illustrates a software flowchart diagram for a

30 FILM INDICATION subroutine that is called by the MAIN

program of Figs. 9 and 10; o

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;



Depressing the shutter button 28a halfway activates the photonetry
switch SW5 while fully depregsing the shutter 35 button 28a activates the
rel ease switch SWR By depreSS| ng the portion of the operation button array
28 22 _above the tele switch SW and, con§4;quently, tilting the

11y t | tor 10
R (T M T S AR op S T

canera body REWINGY xotinsitbat hélﬁepgesl fironf thiec MATN Gprodramt ERBwA i3y

SP?\égtltgﬁ Wlsuc t°hat r]ifr@/\wzoé}?qens qﬁl{ é%?éé%é’g %ﬁ\?‘g Itﬂﬂtgiﬁg E::)fji 1.

The rotation of t#dgeo@a nbtlustiates cansobftwarebyflowehaitn diidrami £br a

crocU o3 25SEBUIN SRRl 1ngSLAME! RIRF el 8O0 S pbtgln, otk TH

i s depressed wn. 1 n Figs. A 1Tn par e rear
the canera b3&95259céﬁ‘l§‘r|1§es a back cover 29 (film conpartnent cover), a

mai n switch 30, apggde g\ ﬁﬁpﬁicamﬂg—@@lﬁ@ﬁlat%?s @h@a‘i'&o‘fﬁ‘ﬂad Sperithage

| ever 36, a red anp i ndi.cator nd a green | anp 1"ndicat or

(LED) &d. A ?? ﬁ%’ﬁr dEDs: &Y (ﬁte@bt‘!ﬁe%ﬁigh the CaBgERabl e to detect the
presence of embodyidyl-the pragept! iavention;34 is operable to generate a

wi nd pul In res se ancin m_Th m _presence

det ect orsgovm tch 3§9§s %tﬁﬁk&ﬁﬁf‘%%&%esz% wﬁlr%’f%r?rﬁe ﬁéﬁbrésm/r?er?lf%arﬂfl m
cartridge (pfrthe filowdghaxil ¢fi themMAIN rpxkgrawnphownerin 3Bigst h® and

| eadi ng end pd.the filmis put on spool 35 with its perforation in contact
\Mth the fil madvance detector switch 34, and the back cover 3 is closed.

film presenceFH8t e27Br 1ddnstrates 8 softarngELoVGhart | £ors af wexiesink

i t he Waldf 3dnstiiebibAs EbkMaPDATANQY o tdt i M ER&t 3divergest a-dabF

a}}g;et he f%%)iead ]t:gmbs g‘gr\‘/a:rllgelql :I'hg,h&ed Iarrp I ndi cator Rd bl'i nks

Fig. 28 is a table that shows the relatlonshlp ‘between
a distance-measuring step and a lens latch when the camera
of the preferred embodiment is 1n a
zoom mode and a macro mode;

20 Fig. 29 illustrates a flowchart for a MACRO TELE SHIFT
subroutine that is called by the DATA I/O operation of Fig.
27B; . _

.Fig. 30 illustrates a flowchart for a LENS LATCH

subroutine that is called by the DATA I/O operation of Fig.
25 27B; - |
\,(4 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; _
: PFig. 32 illustrates a series of instructions for a
30 RELEASE SEQUENCE operatlon that dJ.verges from the DATA I/o
operatlon of Fig. 27B; _ _
‘Fig. 33 illustrates a series of 1nstructlons that form
a WIND operation whl_ch 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



switch SW5 is depressed and strobe emi ssion is needed but is 30 not ready.
VWen the shutter release button SWR is pressed and the strobe 22 enmits .
light, the red lanp indicator Rd is continuously illum nated (that is, the
red lanp indicator Rd has a 100 percent duty cycle). The green | anp _

i ndicator Gd blinks if the subject is to0®cl ose when the photonetric 35 <:>
swi tch Sweddittpnalseinghuiat jons yadded | fe nildustmatedethe bettapove
for the regdyoatied 4| Rl StroHe WhARgiNG opeYdtiithl £r al Hithdde i LPEr

di stance for the taking of a flash phofogiraph. The back cover 29 iIs opened
by slidi ndntee thgclEa®&F&i open/close lever 36 in‘the direction of arrow A
The main 5 switch 30 conprises-a three position slidable switch, having a

| ock iti W, a sition S d ' it SV n th
i 1 Svbtch S0PAE- mifbd LHPURkEA5eRe cEh ) SR LR oREE ATURITHEOTS o el ¢ o
SW to theomstitptei ta 0OSTROBE OAUTOEKPDISBREpkﬁTpEe'CUSomMatmm-hd:mm':r o 10
posi tion RYM ;eRO¥RLN ERE fﬂ&ﬁ 'p%g'gélﬁ-t §g88vﬂmiﬂ“%'i > 33ghemati cal Iy shown

in Fig. 8 “such as a notor Fve Cl ~strobe circuit 600, etc.
are turned ON Big: hd@pplilvstratest thecserd@s poferinstrnchionspthedn. The

LCD panel ?QP_Qéataes_cHﬁﬁGE toserPPioR! tHatl aitBkgedd EFShanchdauaie
capability of dis Iqxlng a 3ree w nd-up mark, which indicates the request
for a }9 SRXegrams NalRaFign AdFk, which inditates the |oading of the
film the franpigunbey flusbeatidd "h Phlwchartocor | angsbries uef

i ndi cating the position of the | &0S . ~peatTnd SWICN pegLation
functi onsg?%gf\'ﬁct%@horf%e tg%{'a 3 hm@é&g‘?s Fﬁé@%ﬁsgﬁuﬁe\gfﬂgggﬁ 3{2§B|lgor

i nst ance,divexdesn fineni §he5BTROBE | BUTOEXFOSYREAANTOF2AUSC| apesagiPh m
status i nigiGat OfinaF £, 3¥g; for indicating filmrelated information 32r, a
nmode i ndicator area 32b for,lndlcatlng the 25 EPtSEL%@TﬁELQQQSsOLthe

camer &3 such FE1ISnordT6Hodd Ipstrateé a seco
present invention, in which:
Fig. 38 illustrates a plan view of a second embodiment
of the camera of the present invention;
Fig. 39 illustrates a front view of the second
20 embodiment; '
Fig. 40 illustrates a rear view of the second
embodiment; , .
Fig. 41 schematically illustrates the control circuitry
in a block diagram; - : : _
25 Fig. 42 graphically. illustrates the contact

~configuration of the zoom switch; : ' ;J
Fig. 43 is a block diagram of the zoom motor control '
system; - ' '

Fig. 44 is an exploded view of the code plate and a
30 diagram showing the correspondence. between the code plate
and the various codes; :

Fig. 45 illustrates the -vafious mode setting
indications; . _ F
Fig. 46 illustrates the LCD segment; L -
35 Figs. 47-56 and 58-61 illustrate flowcharts for the
operations of the power zoom unit of the second



and a battery status indicator area 32c for indicating the condition of
canera battery 32t. In the illustration shown in Fisg. 5B, the film status
i ndi cator 32a serves to initially indicate a bl arik-shot filmadvance
request Ld 30 (which is a cylindrical filmroll case representing the

| pagi ng «of film when a filmis first 1oaddd into the camera, the film

f safre nunberembodimeatnafi thky inveation; whergtin:of the zoomlens 11. Fig.

5C illustrates ﬁii’ L%Dhie)q\%tré@esi% ; 'sg,?oé_oééggggggi.ve i nformati on.

In this illustratio m status I ndlcat area . has been changed
to indicate the Figss 4%al50eftth andi5 depietcthe MAINeprpeessdag;

i ndi cator area 333 qlay g yEriiess (hé qﬁmoﬁr@?gﬁ;i me synchroni zed node
| cal

32x. The battery status indicator- area 32c_iIndicates the 5 condition of the
canera baBtery t &ighe Shdddgisipties Zogt WEHETALIZATION Ryecessings
i ndi cators 32y amdgslz 54 \theh 55 fiullusthrtd) COTRICHECK iProdéssing;i nto the
camera, the outline of_ the.caera bat _ t he two, indicators 32y
and 32z are ill uhﬁqﬁat g’(?t 131\7@?3%1%@ éﬂ%ﬁaﬁ%fﬁ%‘:ﬁﬁj&% ially
di scharged, -the ®igl.i 17 oist lae graphicaht repyredzntatdoml 9f othe nzdooming
32z are i”HgLFQE@ n;\en the canmera battery voltage is below a
predet er m ne eve (or is fully discharged), every figure displayed in the
LCD panelObl i nksFighi §8pAlANstrates HOOM FORRARD PRacassipher to replace
the 15 b?tte;y. fﬂé-”?:aﬂi@_ﬁus%%%%} ZoOOMTHMIE f;gﬁ,dé%jg_iqug;l.gg a | oadi ng P
request for forc an_indication o -shot fi.l madvance request
on the Iiquid cr§3§a| EBaﬁg:mgiz‘,mﬁﬁgn zbﬁgi HIWﬁr@fﬁgei%t ector switch 33
defects the abseRig.oblailluskirates LOCKCprecessingtie main CPU further
guirols the liapg, Ceystal PuSantfonSii Pudt¥adsSehdy Yl 1dnstfpd he
15 between the distance-measuring-steps and the lens latch step
values;
Fig. 63 is a flowchart which illustrates the AEAF
control; and ' ' ' o ' '
Fig. 64 is a flowchart which illustrates the lens
20 latch, LL, processing. N

Fig. 1A schematically illustrates a position
detecting device according 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 -

g; on the circumferential surface of a cam ring 12 to effect 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'corrésponding'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:-meané 18 for detecting . ' '
changes of the zoom code and determining whether the changes



frame nunber of the filmloaded in the canera. Wth respect to indi cating
the status of the filmand the focal Iength of the zoomlens 11 on the

di spl ay panel 32, the main CPU gives 25 priority to the filmframe nunber.
This first piece of updatable information is stored in a first nenory.

The indication of a second function, sug® as focal length information, Q
conpri'ses cohweidel pitte theuppattétre iof ochanges ;t hahdi medn® stOr €dxi n

| >
32 repl 2‘33?%%“&.@"%0"“ 2, flaflnbd WREERDE LHARLERT I LHIE LhoR B0l
of the telaé'esvﬁi%fﬁ frae thet mtsmvoroﬂ |%}mn<ih%séf'ﬂmg ifni tthex\age

The mai n_ GRY fahem SCohERRekNPEAS fémd;é? fdpam an@seaae aft estdder st ch

33, the film35 advance etec svvltch batt nf ot mat i on
P e bePeEArloat e dnash i e S oS Bfatd LR

contact i la:fxﬁrdmtwgeweheh dawézaémxtbe S| tbdmt yode the fal IposFtion1C
schematical ly i, ustraﬁ%ﬁiﬁ w the various itens. of information can be
di spl ayedS° ajﬁ R5eig ation-5 area. An indicator control means
enabl es a firstst yghowh .iixi oFdgti B} o the szoosd Jens h@ff i tbe renessntind

anot her tYLB%eCHt%iﬁBLC” ’I?aEﬂO” t1%obe ﬁ&oreéhégti‘ié%‘i gse vhated [N€ The

information in lven priorit in the se’cond
menor y 18oel petrigalilyl epexna |'lquhe1¢li$ tuthﬁﬁnﬁpyprésmmm 1&" the

limted i ?Qk‘c%lﬂﬁﬁ{geaaﬂ&”%&ﬁ%%ﬁ&ﬁgégabf' &:Hee%mﬁl ¥6dkO0 firlkm soNnd
type of information I's er at ed shown in, Fig ﬁ&rmtor dr|veal
5 The

circuit 58begoRrfr &he oddthe fRds A SEPELRY| ‘H:\Miﬁd |
not or dri pesgtien tcddd tRatoebrwespdniy tte thén foedll(Dengtie wdd hei tCh(j

g;y??ﬁ;at Sﬂ%ﬁr m%%%?oggggﬁﬁﬁaaﬁngbqﬁh dﬁﬁgtgﬁkﬁphﬁaﬂor”9ﬂ§ s@ﬂda?fito
15 change the focal length. of the zoom lens 11 by controlllng
the energlzation of the zoom motor 10 in accordance with an
input from operation switches 17! and the position code stored
in the memory; and means 19’ for correcting which controls
.the motor drive ﬁeans 18/ to rotate the ecam ring 12 to a
20 position in which the zoom code becomes an absolute code
when the pbsiticn of the count memory means 16’ is erased.
In addition, as will be discussed below, the camera
includes méans for indicating the focal length of the lens
so that an operator of the camera knows thg setting of the
25 zocm lens. _ _ ' N
For instance, asSume the frame number of the film in W,
the camera is given prlorlty 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. . The
30 indication sw1tch1ng means operates to selectively switch
the indication on the display to show another piece of
'updatable infdrmation, such as the focal length of the zoom
lens. o ' :
With reference to Figs. 2-5A,  1in the preferred
35 embodiment of the invention, the camera comprises a compact
type lens shutter camera in which the zoom lens 11 and a finder
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switched to the normal photographi ng node, the-daytine 20 synchro

phot ographi ng node is sel ect ed. VWen the node swi.ch - 3l is
switched to the daytinme syiichro phot ographing nod&: t he nor nal

phot ographi ng node is sel ect ed. The sel ggted node is displayed on the LCD

A 32.
gdnm ng ﬂﬁﬁtﬂnl r%lf c?rrea Jp'i’ bove ?ﬁ‘a ﬂgaﬁﬁﬁgpu %%It ;gl'ﬁ%‘%}oﬁggaﬁm L

rol | of fitameraphouses ia sheobaneﬂa a nCd8c set®ose 29 t ﬁorh@HQmmy
request | ”Q%ﬁ%%hg”a%ﬁmi Oaigeaﬁée mhgu%&n%tt hfe\méw ka § hox:ofnpkmﬂga%ces

are execute operati m advance notor I epen ence U on

t he operatP%l@f-Ot* h%elhﬁ?ﬁ gﬂ?brﬁ@@%d”t P'ré‘flrélr%@"% ED)
Oprertr) ati 0? 556 tofe féﬁﬁﬁfwl‘ﬂanﬁ.%lmﬁghtil'oalk subjeppatb bmpnotbgrpwéat etmaned
nunber o ot ave been,ta _ PQRSE,LO t put

det ecti on %‘#Etéé €?|ﬁ?ggn§§\/ﬁﬁ8§uﬁgfe‘éb8r %E\}mgk‘%ﬁ'e%% 8&! %cl#n sm’? %ILE'SS has a
spool axi ambdhe vinfiaréd énittingi dieden(IREDhsS6 hemitsmaﬁvaneésraysm
e T A i Yo R B pLELE Lt oes i
sub CPU, cﬂqs/bti@aﬁagaaaUﬁﬁq&q@n% o Ehge 8 stange, Fram (the; 5EEH§CFB| n
CPU usizy By Steseiving’ th%d wnaﬁeﬁ OEi gitel €hhtt dgr ateefl exittexdli £rym ( YhEl C)

to create st.om | functions e t

i nf or mat i cﬁ*ﬂ?f A1 he ﬁo?%ﬂ’ét f?Es #J%rrgﬁtaﬁ%"ﬁﬁ%eﬁas?gn%egrr@ggérgg%e%%naevi ce

24 to the bmrre.‘CPzﬂlmlclﬂ hoveddinelative hkosab Lixed| densorhaxyel t BE

transfer qf,l anmaéf'aaﬁoayt 9650C USpHC.moliib 13 L1 ie LEai'LQaPOﬁW reks the
m S|onfromt e|n rare t emttlng di ode 56 IRE a.g %ranzfers

?l@ut HOAERAAGRA (herHesR BoStOFaue BRghEien ( O, 2 brekBf TiRe
infrareas lightigef Bpchad fa amacrs ubkecémibyt Qspbwn-i !bg ahi ssca]nma himsuisnent

I nf or mat | (%[‘igt.o :Hm S'ilb: g:l)-'H's embodi_ment, "the focal length of thg ZOoOm

lens 11 is variable from approximately 38 mm to 60 mm in the

zoom range. In add1tion, the camera of the present
1nvent10n has a macro p051t10n and a lock pos1tion _
20 _ As_ shown in FJ.g.- 3 in particular, the upper portion of

the camera contains a generally triangularly shapéd'
operation button array 28 which is also used as the zoom
button. Front part 28a of the operation _buttbn array 28
comprises a 2-stage switch that operates as a photometry
25 switch SWS and shutter release switch SW_R_. ~ One rear button
28b of the ‘operation button array 28 on the rear side
comprises a tele switch SWT for controlling the zoom lens
11, while a second rear button 28c of the operation button
array 28 comprises a wide switch SWW. for controlllng 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 operated.
Depressing the shutter button 28a halfway activates ‘the ...
photometry switch SWS, while fully depressing the shutter
3¢ button 28a activates the release switch SWR.

By depressing the portlon of the operation button array. 28
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As shown in Fig. 8, the canera conprises a photonetric swtch SWs and a
shutter release switch SWR (both of which are activated by depressing the
shutter button 28a), a power source 300, and a strobe circuit 600 which
causes the strobe 20 22 to flash. The strobe circuit includes a capacitor
(not illustrated) which is charged by &2vol tage booster circuit and boost(”
Ci rcuit aboRe rthe dledregi sgitohs sifpaandpr donsssptentilyss r sidtingscthaat it

flashes MR N04+1.0 Bl 0y .8, £ LN nstal |l ed arou zoom
lens 119 %tr@alllllf1 Egc@iaﬁgg:zlggm!ﬁ%{t’\%éflgl rougﬂf sector ear gga and&gl ni on
10a, vmm@ﬂf—oé'd\l&né@s ratatgd Hay M#wtmﬂma#s CRUSQS ltﬁ P kens

rotati of0fed héxE@ﬁH‘ e Ehebcaheiam PBaPani.sm Byhi gp: rasaghgsmw in the

drawing. In ,the ca resent 30 inv tlon, tion
concePnPﬁgt&OBhé’rfgge he @H%tf%{’hq’qwk?%’?alf h%b?%ﬁsggf "’d’d@n t he
open- apswiyy rder- zonmbertormch®ris ngptatedt in tlfleceppm;ahgtﬂirehamgﬁ and a
determ patio t e tr te

ext e £Y° i ¢ ho8a ke ARBHo dehsh o 13 -5eERckal Huits, The Shreba Hddy

aut omat Leal I'Imedetmfetbli omfptheoznpmnmqmlﬂé) obereentreliedoby rtglet 0 the
det ect i’g n €bu,NTR{Gk! e&ecutzg qpteé&uénéerwliﬁﬁtwéewﬁél Paseq@ code

pl at e i's secUred to the circunferente of camring 12, while four brush

tern?-ﬂa!’EmMWhéZt‘:Os"’iE@ SWEror §HH. GkB) dGBFP&?FdPhe code plate 13. One
brush operatgs ascwrgr Hndrigd .er 4i ld ( SAD)in Wpalre ithd atrgmethie ngealtr ee

brushes (Z ZC2) are ctjo ' n -

expl od \903{' é’# EH‘\? Rﬁ"!ﬁrq héoggde pl aggsfgggg\h A p gf“'ni g%?‘]e}i(ﬁa ZCl and.
- ZC2 conefibmcoompanr tuenit: a:mmbctavmallahcs‘i)it@he3§®d@ phede syhs&h by

hat ches3i0 4 168 Héﬁ&l ngz, aa3b98ﬁ| cobbri épGﬁ?élééédleWEH 8eyhanragbr ush

doeslgq{ ﬁ?”%%%&a%€§¥1éﬁﬁﬁfend and % SIgeen &;ﬁp indicator (LED)
Gd. A film presence detector switch 33 is operable to detect
the presence of fllm, while a wind pulse switch 34 is operable
to generate a wind pulSe in response to the advancing of the
film. The film presence detector switch 33 is sunhk into wall
20 33a inside the camera when the film cartridge (patron) is
placed in film cartridge compartment 35a, the leading end of
the film is.put bn'spool 35 with its perforation 'in contact
with the film adVahce'detectOr switch-34, and the back cover
3 is closed. The film presence detector switech 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 film is ready to ;;
be advanced.. '
The red lamp indicator Rd blinks when the photometric
switch SWS is depressed and strobe emission is 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 illuminated (that is, the red lamp indicator Rd -
has a 100 percent ON duty cycle). The green lamp indicator
Gd blinks if the subject is too close when the photometric
35 switch SWS is 'deprés.‘sed' and it is fully illuminated (as =
described above for the red lamp indicator Rd) when the .
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generated. Thus, a three-bit information detection signal generat ed by t he
congductive rel atlonshl p of the brushes ZCO zZC2 w .the ground brush GN\D
correspond to a zoom code ZG 15 Shown bel ow#:he code plate 13 (in
FI§ 7) Is a position code PCS that corr onds to the zoom code ZC, as

sh in Tableg 1 The itjon code P ’epresents a hexadeci mal val ue
[err]StRIeEE, i tﬁhﬁ“ {i r Rroped; digtance jforcithen takingt v 20

correspondflmshhphbtogtabhngth of the lens. Hence, there are 15 position
codes POCS. It o] hat the fqc h indjca s set to
6 steps that co?ﬁ%s%%%& &9 teri"e%p%s Ti ReB8§ ?’ﬁoé* g%? %rﬁg?cl\;)cover
posi tions apemicloseelbveshds, in th;e Zdinect-ienr pft (amrcuatk. a E['hleatma/ie) code
‘whi ch hg sC e Jn the
e A i et %%@ta%ﬁgp%? “having -
correspond!en!s@"éfetlEAEérfi-tIiHZEn pﬁma.vmeremm pesit nncoﬁl@ZP@?l@q@al maferor |
and the 2epimorion ZGwi eqWMh "Che ‘mhin " SuitBfl '3, (Wi hvbhe 1! v
code is s oVi % a regeate correspon ence. befween the position
code equa ’1’?%"{” a?‘é’?‘l"‘]’ ndt¥em thenieckeproeitdan FWﬁ'gt°4't e goop
When PCS wﬁltsic{rerstt hmxzomﬁenmdlld:ekdpaiMﬁilaﬁp SWLt t® ftkedmhers
barrel ns ver arrj not shown)
to set thgfz’{bql _ ock %%E l%llf)om?l%on ‘ggﬁyﬂoéj cl;?n % érr]
denot es asmaédmlé( ey imiFig e Hossushnas caemptsrofriver Fimuutat es

a macro pg@ldloeﬁﬂa&el &:i@@dﬂ:orséboseetlé phoj gar a@ﬁ¥nedThéNb0H9da’EHe
section bet he Io 0S| and the zoom 5 ranﬁ? as well as the
%‘&‘s‘? i

ranga ]défﬂﬂ%'é te appip i1P8¢ range.
an The LCD panel 32 operates under the control of the main

15 CPU and has the capability of displaying a free wind-up
mark, which indicates the request for a free film feed; a
patron mark, which indicates the loading of the film; the
frame number of the film; and a focal length value:
indicating the position of the zoom lens.

20 A switching operation functions to switch the data that
is displayed on the LCD panel 32. For instance, as shown in
Fig. 5B, the LCD display panel 32 includes a film status
indicator area 32a for indicating film-related information
32r, a 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 (which is a cylindrical film roll case representing the
loading of film) when. a film is first loaded into the
camera, the film frame riumber, or alternatively, the focal
length of the zoom lens 11.

"Fig. 5C illustrates the LCD panel 32 indicating

35 alternative information. In this illustration, the film
status indicator area 32a. has been changed to indicate the
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29 Table 1 - PCS O 1 2 3 4 56 78 9A BC D
E zZC2 o o 1 11 11 111 1 1 1 / 0 0 zCl
O 0 01 10 01 100 1 1 02z 1 1 1 0
O - 11 00 11 000 Q2zC 3 1 5 46 75

46 75 46 2 0 lIndi- 38 3% 38 42 46 50 55 O

60  60focad dengsh ofmtheozieogrTdens, whiledde mpde skndicator area

STOP thﬁ@bphgs been changed to indicate a daytime éyﬂbh}BﬂEzed mode
hi b- ited ited Abso

Rel ati ve3@8de - Absol ute Code
Code The circght m&w aitatues etnai ehtble mrazwbmawﬁ% tHie

- i ' Wi be furth I f to Fig. 8. Th

Dper at PoOBRLERBRC ety PRBGESe HALHAIE RP! (e IIEHIG SRASr bl LITHE () of

fl owchar tamesaovatiteryi g2t hd&3. twol inheatolrsosi2yg aiwb 32! | OWhent ke

details %Bimﬁ"lcﬁé@ e €0 RYO Siﬁgegwfr%?% thh g a&l‘ﬁ{a&éon he 30
or th

expl ai ne eSSI ng re "atin shu cont
advancen@ntli;netﬂﬁ thencameraohaytgwba%f epdd&her ited intieateins GRY 100

has fouraﬁ&“ﬁzs'&r@ |1'1riﬁ§in£*l:éﬁuue'iih%:nu%'ﬂe %h@%&gfgrﬁtﬂz@r r::.gl )

g LT RN P BN PR BTG AV
310. Theand &1y GbhepindicdCorzses aveolllimdndtetiher whenpthencamefrat he
camera afe CON " OL) €458C58" BeR8w! & PladdtiimidddS Mdv¥L (or is fully
'discharged) , every figure displayed. in the LCD panel blinks.
This blinking feature alerts the photographer to replace the Cj
15 battery. o : :
The main CPU controls a means for indicating a loading
request for forcing an indication of the blank-shot film
advance request Ly on the 11qu1d 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 give display priority to the
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 fiim frame number. This first piece of
updatable information is stored in a first memory. The v
indication of a second function, such as focal length
information, comprises a second piece of updatable
information. that ‘is also stored in a memory means. The
30 display 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, zoom code information and
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above- mentioned switches. A backup capacitor 320 supplles current to the
mai 8 CPU 100 when the battery..300 is removed 5 frgmthe canera. A notor
operation circuit 400 conprises a plurality of PNP:transistors 401-404, NPN
transistors 405 and 406 and multiple biasgg resistors, which function to

ol o] n t S¢h8S
o dong oPX IR LA SE GhUAR Tnd i Bio el JELERIE LR,
REV N andItDHFfihuputted fromthe main CPU 100, as shown in Tables 2 and

3. The zoom not %#0 1€ iend ] éall V‘ﬁﬂxé‘tf&’éééOﬂoﬁotﬁéuﬁﬁrlbﬁszi?eahéens
11 to extend out ©

canmera body 25 15
l ength of ©fe ﬁ@ﬁ?rﬁét AB (AR #ﬁhg@ sﬂﬂéﬂephefﬂo &3@@F%Fot29€ ﬁian
reverse @ 9@ on,AhhanaqwtloQﬂScdﬂtrél dmawﬁsl Rirfables camrri&sltocbypw ég to

change the focal ength of t e L he mnde extre t ble 2
Nor mal Rot ﬂﬂ?ﬂgﬁqu to §£ éR%9F£ﬂ' T A8 'dnother

Open 2 tgde of inféhmation to be stored in aPszmamdrneabrwn 3 The
Open 4 O £3 et : rake h.s.

Open Ta%ﬁEOfﬁaﬁgon iq)th%_firif_mﬁmﬂry EQGineﬁgiﬁgdilﬁg dyer that D
E 7ZC2 dn the second memory sp that the; information in ¢he firgh

1 0 lgomemgry is dhsplé&ed(hn ﬂhellimQtedoindléation area unléss a0 0

SCEE ,gw%tgh %qg% Lé)qgquns%ye QthQe gecgnd %ype of {%foepatidp

I ndi - 38 is88opeBdted.42 . 46 50 55 60 60 60 cation
Cou As shown in Fig. 8, the motor drive circuit 500
! } controls the zoom motor 10 and a film winding motor 510.

15 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 daytime synchro
photographing mode. When the mode switch 31 is |
switched to the normal photographing mode, the daytime

20 synchro photographing mode is selected. When the mode
switch - 31 is switched to the daytime synchro
photpgraphi'ng mode, the normal photographiﬁg mode is
selected. The selected mode is displayed on_the'LCD panel
3. _ o |

25 As noted ebove, the main CPU controls the function of
advancing the film for a predetermined number of blank-shots
when a new roll of film is placed in the camera in
accordance.with-the.ioading request indication control
means, with which the blahk-shot film edvances'are executed

‘30 by operating a film advance motor 510 in dependence upon the
operation of the main switch 30 and the release switch SWR
The operatlon of the film- advance motor 510 is stopped . when
the predetermined number of blank-shot frames have been
taken, in response to the output detection of the film

35 advance detector switch 34. d ' - | | | |

- Winding spool 35 has a_spoqi axis about whieh the film
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pro- hi b- hib- ited

ited Absol ute Rel ative code Absol ut e Code :
Code The circuit configuration used with the camera enbodying 25 the

present i-nvention will be further. explaged with reference to Fig. 8. O
oper at i onj Hlydiiga canesd %él fbfme&abaheég ﬂaﬁ SRECELRRE £8 anBtHLpLity of
flowcharts, shown in_ Fi | owm ng description,.the

details for t¥Re Baip Pé’t e’cP‘er%EggF‘Hﬁ EBﬁcé:rrr?l O Qf | H)EHF’PBFWE 30
expl ai newithhial sulr @RELsiiy a edmtvmgm.o Ix’nettsénpﬁéfemd rexhbad iméwet,

advancenment of the filmwll _.onl | ef | Cri CPU
100 has four serial signal Ilnet'sh i%ﬂut %n?ﬁ' ‘?’Eﬂv%T&(ﬁo 8 '
shut t ers raeitaifobuyy dDEskhavne, been35neonperaeddt éntbe theumader iCPU susgivdg

l i nes y Q e n ag or

310, e STHLERY PBERRERl VAP akGe" HpATY " ket e el LU A 0
canera an¥L&IR)r ot¢ed=r&eé;@r & ngustomhdG.npuThef s t GRU afunctionsi drred

swi tches.¢ rﬁ@@&#UBhSEBﬁQ&gr %M‘d&%m MY I%Poé&ﬁeﬁ?w Erehdfe when

‘the battery 300 1s renoved the canera eration circuit
400 corrpr%i %?%PF?ymﬁFSPWFPﬁnQFgPSFS2ﬁ0f°4523 reAnt FRRsiL0or s 405

and 426 and aadiitmbn,blﬂsengsutescs’mralsuhlcﬂnﬁmm i ¢het cteansfer tdgE
forward iﬂ‘i’oﬁ:ﬁx‘é@ﬁ%@x Wath! ARNa@EokbEuL EFE, The \ﬁ’ﬁltbfaéughfcj&nﬁR%Vf@ ﬁ’l‘&
t he zoom mqt or, accorqﬂ? 0 fOLH’ b|t si gnal s, nd FOW
P out put EBISBAGH ROt GPETERS IGEingdiode By (IRERe aom
not or lO0trenhsffess ouapfmr i\afdrniatflaohlﬂmm the position sensor 57 (PSD), S
which receives t_ha infr_ared light refle_cted- from a subject U
15 to provide distance méasurement information to the sub CPU.
As shown in Fig. 8, the camera comprises a photometric
switch SWS and a shutter release switch SWR (both of which
are activated by:depreSSi_ng the shutter button 28a), a power
source 300, and a strobe circuit 600 which causes the strobe

20 22 to flash. The stro_be"circuit includes a capacitor (not
illustrated) which is _cha_rged by a voltage booster circuit
and boost cirecuit. _C_:urrent charging this capacitor is sent
to strobe 22 so that it flashes.

Referring to Fig._ 6, cam ring 12 is ‘installed around

25 the zoom lens 11 and is linked to zoom motor 10 through
sector gear 12a and pinion 10a, wh1ch advances and withdraws v
the zoom lens 11 accordlng to the rotation of the zoom motor
10 by a cam mechanism, which is not shown in the drawing.

_ In the camera embodylng the present '

30 invention, information concerning a change in the focal
length of the 1lens '11, a change in the open—aperture F-
number according to the focal length change and a
determination as to whether the 1lens is at the wide
extremity, the tele 'extren'tity,' the macro photographing

35 position, or the lock position, is aui:omati'cally detected ,
for performing various 'opéra_tions according to the detected



cause the zoomlens 11 to extend out of the canera body 25 15 so as to
change the focal length of the lens to the tele range. When t he zoom not or
rotates in a reverse direction, the zoomlens 11 i¥s“drawn into the camera

body, so as to change the focal length oF the lens 11 to the wde
e nmty. Tadrmathonal Fot abtainl-Qiél requicMdP inforfR¢i®n, aREYad 1
%:2 Z %ate 13 J.g\l secured to the ciaﬁumfergpgggl OE%%\ Orn:l.rf’g 12,

q)en TabmhileRefonze Roushi dreigials 14FO(ZE0, ZCREVZ€2, amaVv (;Nm)en

Open 4 aﬁntact the code CE‘:I.ate 13. O\l‘Sne d{fﬁéﬂﬂgég%gﬁ 513'he ovm ng

swi t ches Er Sermdnad; G ovhide Hehepremaiuingothrep Ex;enstm tbzcmzm
whi ch is seanliozcoh)wase h@@md} wdectae’a}_(écg@l&et to the | ock p03|t|on 20

2) Macro sw tch_SVW ch is set (o n,the witch 30 .1s set to
'EhZa Macr o p\(,)\nsitigr’f,g"(gmléisl n#%vme?gﬂ‘ (2&2?&#"§gﬁ i?‘ﬁ afp) thenicode s
depressed bplate f3l.m |Wheledtemndnahs Z&Opr &Clarmhd SZ62t comeORR \dmtadie
back cover g9+hSaCldifilic ﬁ%@e(}and(éf tﬁ@tggaé(gwgééh sﬁ%@h q¢1ﬁgtcﬂé§

al nce tt

set to O\I by .mechani ¢ te,,ctlng epres
in ‘the draw:.ng, a signal is generated while when a

brush does not contact a conductive land, a signal "1"-15
generated. Thus, a three-bit information detection signal
o generated by the conductive relationship of the brushes 2ZCO-
i;) ZC2 with the ground brush GND correspond to a zoom code ZC.
15 Shown below the code plate 13 (in Fig. 7) is a position
code POS that corresponds to the zoom code 2C, as shown in
Table 1. The position code POS represents a hexadecimal
value from "Oy" to “Epy".
In the camera, there are 15 detection steps that
20 correspond to the focal length of the lens. Hence, there
~are 15 position codes POS. It should be noted that the
focal length indication is set to 6 steps that correspond to
the position code POS. '
To detect the 15 positions using three brushes, it is
25 necessary to create'a relative code which holds the zoom
code in common for different step positions. In the
embodiment, the absolute code is set by providing a one to
one correspondence between the part where the position code
POS equals "ouh", “1“" "DH" and "Eg" and the zoom code 2C
30 equals "“on, win, 2" and "3“, while the relative code is set
by providing a repeated correspondence between the position
code equalling “ZH" to "Cx" and the zoom code ZC equalling
ll4" to ll7l| . .
When POS equals "Oy", the zoom lens 11 is drawn into )
35 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



(5) Brushes ZCO, ZCl and ZC2, which cone into contact wwth with the code
plate 13 to detect zoom codes ZC (these brushes are not technically .
swi t ches, however, as.they 30 function as switches in the circuit, they are
expressed as switches for convenience); (6) Photonetry switch SW5, which is
set to ON by depressing the front switc®328a of the operation button array
28 by one méode, 33 positicl) codec®O6 ofvitzf" EWR"Cythiddnotes aetooho

by depressingd.the f Sud b £h 26 , r'8hkO0R WLl @Ns s 32,201 ay 28
by tup ot ek LAAR0, WIS, £ Pollrioh cORE' Pbi Be Vel ing1daeds &Y 0
rear switdmesy pesihionpthati de maednfarr glosg-upnphotographyw) zEbem wi de
swi tch SWoHHLFy | Beedi ond @Eﬁ&eﬂeﬁflﬁssﬂ;%kr epbs M bAN ARE hd Ngosfiut t er
button 28. The mai n- CPY 100 perforns the follow ng functions by exeguting
stored t dMgRy. - 2%) WRbin 88nttRe ZR084 FRANIRe aGhdtRei MaZohdPPELRIBR 10
brushes; (d&ndbuH rlstidre prashiiit ivig Ifawgeor ding to inputs fromthe

swi tches and the zoom code; (3) Hold and store in nenory changes in the
zoom code as$ the position code by counting the changes fromthe 15 absolute
code section; (4) Hold the pattern of changes of code information.

associ ated with the zooni ng operation; (5) Detect changes in the zoom code
and examni ne whet her or not the change coincides with the pattern of

changes; 20 (6) If the change in the zoom code is different fromthe
pattern of changes, determ ne whether the change is due to a separation of

at | east one brush fromthe code plate

.....



it i U IR

and, if the change is due to a brush separation, proh| b|t the conversfon of

the-zoom code to a position code after the 25 detected change; and (7)
Control the zoomnotor so tHat the camring is turhed to a position in

wh ch the zoom code becones an absol ute ﬁ'ode when the nmenory for counting
[ ased MAI N Program 30 The AR program flowhart is illustrated

inFigs. 9 and 10. The MAIN progr'nabmaemfles t he basic operatlon of the
canmera. | - (o]! ST a3l ute

bei ng call’ed by an”} nstr CtIO (s)f thg |chcrgam9 'gt !Ef)q-zz off Fig. |27A
is a sunmpary flowchiart of 35 |the N progdamliljudtrptedd iln Fids: .9 &nd
10. Fig z%: di sgoses 1}hell sirku t 43ry199 pernhofm adpATAg 4O -
oper at i o, ereas hi's ¢perafi on rijed 1§ sfeps 31-64 of
Fig. 10.| _The instrjuctiops that Jr MAEN Jor dgx .  of
Fig. 27A kade been ]l akel {ed syaw jthat 1. pm+d to|nh¢ i nafrucoi pns
listed ih 5 Figs. 9 and 0. |p stlep ' injthe drawm ngstas "
bef ore af—i—%—(—r—ue&—ke-ﬁ—n-uﬁbe.) +—hefstgtustof-fegcthriswte¢h—§s—Tnp to
the mai nj 2RO 100, NThidh 5t dr ep Q HeO detqt bd| s@{@i|ny$1in0dOnenor Plso 8s|to
provide Ja series off initjal sptgh viplugds. O |Alpopitliop flag [¢rr] ip
exam ned—todetermjme T tEe {Tagtas bden per(tq I e posit{on 11Rg

i ndi cat 4s2Ct he rePBilabil i |y %f| th¢ ®dsitijon FotiEs 11T et ?ag i s?bet Pof 1,
processijng advanceg to sfep 3 f tjhe fll ag is sgt 0|0, POSI T| ON___ JODE

ec,ﬁed _ >teﬁ A, F\GiCh
is rdn eh el rel atfi ve

aractleri stjcs of a
3, fthe sthtus pf thg

| NI TI ALHZATT ON I spubr utlne S

will be dé’é H'beégmefsgw. );fhe PGS | sudo t|5ne

ﬁ i s Jusatiénr the POY detegcti on nd has |t he ¢
wponernt Flp,g;:ifictotth nventijon. * Ijn ste

——m L)

switcheg are 1nput{ed onke
LOCK | STOP : Zooming area .  STOP| Macro
hib-}] _ | hib-
lited : ited
Absolute | Relative code Absolute
Code Code

"The circuit configuration used with the camera embodying

25 the present invention will be further explained with reference
. " to Fié. 8. The operation of the camera will be explained
with reference to a plurality of flowcharts, shown in Figs.
9-23. In the following description, the details for the’
zoom-related processing concerning this invention is

30 explained, while processing relating 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 L

AF unit, which performs shutter-related processing,'is

35 connected to the four serial signal 1lines. Battery 300

'éupplies power to the main CPU 100 via a regulator 310. The



20 nore. The purpose of this step is to detect any dynam c changes in

the setting of the switches by conparing the re- read settings with the

data stored in nmenory. In step 5, battery switch SWB is examned to
determine if it is set to ON. If this switch is set to OFF, that is, 25 if
the battery is renoved, processing advdfces to step 6 to diverge to a O
BACKUPmm'panei I35} I wobmonNsotdd e dasdr bbhérbatauporidets awd atleabodyi ng

t he. pres n ti tore e tain
bor ] bo b o T | JnkEEAY o pfEbT AR ' il C1 RS P8yt GEEI 0.0

r epl ac abeve-sentddnaed @]lh*ébﬁs of & Headdp g?apﬂmt?§ 36 esupplies

capaci i rafd to Wisd hdtn PePlURoBOWRENS ERB! Yaktted§CS 00 i  rSROPED t or

320), operations requiring a large power consunption nust be prohi bi t ed.
Thi 8 Exomc&bepIcamed@ by diverging to the BACKUP instructions. 35
Wien oper at lAnﬁxotﬁaﬂ: Gpef#tidmecirésit siep eomppikeadat pavddIhty\wonmat i ¢

i pendips Fepde EREGPRCTD L, BN eriladeiid | BB Y| BB Mpd 0" S 1S -
film | oadtipleeduinsing agesdstiormd whidndEnyosiant [ty Fenkrodr cchaod.
These flaga Qaerama OPEV@EgepE‘fJfEHﬁ% | geSiie 2Ppdn®] As WEIBAGKURhe

I nstructions o%qy , step 309 of a series of instructi,ons to performa
Fitgre

REBET 659PR’H‘Sn Zpon s‘l“é‘b%r:%@ 3ﬁ8°§‘32n‘5f tg fopxsbiky sigdIfttions to

per f or pom NOAREWEP At RBV (Fighd EOW Pamthtpuitdpesl %k N8 madd el of a
series f instructiqQns perform OCK operation (Fig. 25), as 10 well

as in ER@ I\/ﬁFNsbPB'&r AR 11\7\%& sdagléen determ ned-that the battery is

| oaded (st eph8) zamepwotors JeQ erpéatesm td dormaxdnediriechbent e film -y

lSWI fj Chc%‘\lge' ghien z%dixpnﬁéﬁé 0fl3 Weer %I%telna Gt her eshé mBareErhr e@dyhes il m
oadl n a S

ndi tion. i di#e nt .from what, vwa stlmated
ant? nd Balaiso ‘behﬁé‘gﬁ ‘?ﬁ?rﬁﬂﬁa}s d tﬁﬁ ¢ d8"5ane? %5 \?‘hﬂi % if
is therange. When the zoom motor rotates in a reverse direction,
the zoom lens 11 is drawn into the camera body so as to

change the focal length of the lens 11 to the wide

extremity.
fable 2
Nofmal Rotation
 FOW N FOW P | REVP | REVN

EN o ' ' .--obeﬁ.- | . ;J
2| ON ON | ' ' ' Normal rétation

3 o co N S ' Open

4 oN | ON Brake

5 ‘ - : - .6pen




as what was estimated,
length or film franme indication)
processi ng continues to 20 step 15. Thus,
whet-her the | oading end flag [err]
meani ng that the filmloading has
Is set to O a determ nation of wirdlsibe 1he 25

to

JC’_

the previous indication (nanely,

is maintained on the LCD panel 32 and

in step ¥ it is determ ned

e% to 1. This flag is initially set
3t yet taken place. If this flag

| oadi ng request flag [err]

Is s

ei ther the focal

is set't S madg [r n,STEP qT TET R Vi j
determn ﬁat bo?’k fllagh azrgeﬁ{ecaqf' 5 ié.e_,'},gete%)&qf);y VE S\I\FtCh
SW is c cked in stlep 9§ weh tHe. d f the {illm{s fpufl out So_t hiat
it is pl ﬁgzon 30gfheq mnndhngqp@qh 3§_agg .h@:plgf‘f(Vf sof! osgd.
filmswtjch SWF is get tof OFF thg |1 odqdi ng rgq est-flag [ rr] s set|in
Step 10 tJ"hpltllJ’n Vad_L \nnr i y 4o he y Hen
this flag zei1set amgl toe program aops:b & oB5] 1lu $ step agaijn, tdie
test perflorned in s{ep 8 s pgsit]ve. vmwn tihe ffi I mjl ogdi|ng fi s conpl et ¢,
t he deci ¢t V = | oSV fret T—tihet re-frest—f-s—adge in
step 11 3sZ2QRs perlprnikd | nlstjep PO |TAe| i |jmOs dN ISR JiGs [set Qjo OV §fter
the fla@gs FLDRQ or}[err]| havg bepn det pher] the padk go er 29 i 94 open¢d or
the fil mhas been TEWoOUNG: M- TRE T pr.mgr _gdase. (. % T gna—[eyr]
are cl ea-eztf-'(steps3 12 Bnd 18) |afd| Bhén7t hE di rrfbst dif8s 6| rdi ctled &h|the
LCD pane '(step 14) . Thd fi] m |ndifatilon |i s| sjovwh prigrity g@iven
to the fp I ¢ag s on, cept enfth ane temgorali |y
swi tched] t0 &’splay anottgéélq ?%di:atign. Inggtep5g15,|60 es?%Fs %&da to
t'sr ni np cattiome | dadi ngfrequgst flaf [err]}is set tofl. I thig flag|is
to 1§ témystatys for |the facro spitch SPWM and the { ock umﬁtc% SW
LOCK.STOP Zooming area STOP| Macro
pro- pro-
hib~ hib-~
ited ited
Absolute Relative code Absolute
Code ' Code

"The cirecuit configuration used with the camera embodying -
25 the present invention_ﬁill be further explained with reference
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 description, the details for the
zoom-related processing concerning this is
explained, while processing relating to the shutter control
or the advancement of the film will only be briefly
described. | - ;
The main CPU 100 has four serial signal lines.
AF unit, which performs shutter-related processing,
connected to the four serial signal lines. Battery 300
" supplies power to the main CPU 100 via a regulator 310. The

invention
30

A shutter
is.

35



are tested (steps 16 and 17) to determ ne whether they have 15 changed
since their setting was stored in nenory. I f they have changed,

processing diverges to a LOAD operation (step 18). | f there have been no-
changes, the MAIN program proceeds to step 19. In step 19, the status of
the lock switch SW. is judged 20 by expnning the data input for this é;)

switch fagt g}é@x%l()bﬁé' n%Jnr OfbEbEP 1 Ina '&&&é%&ﬁgoﬁ%&s GEL £hg N wh

t he canera I-S pI aced a stor age or on-use condi tl on. hi's case, t he
posi'ti oFRBBYE MEPi §°&Fa‘?ﬁ%ﬁ t&‘%&‘%’é‘?h{‘ﬁe ta the; s“ﬁ&b"a? tfé'c["ér the t hat
I's, Vmeiﬂilﬁie-t-lﬁ@ntﬁﬁﬁeh aswieehesnved 25ackﬁpt hﬁ;iaaﬁjtq&osnm oBupphrs20). If

the | the | to 21
e oobeiat EECKpeTnhlS CHF 28V iyl NGRROAP PR Shebvgte
p05|ﬂlmomWMMIoutl ne (step 22) |s perfor med so as-'to reverse the

rotation of 4 *}1? @21:9{10{:\/\%&985%%9 abe c%%pﬁh%a?”élwéﬁw Ogﬁa”er a

body into the e | ock
f ol | owiBNP o§§aa§n§ﬁ§r§r AQET404 nediPNE Exansistersp 495 and H40f u3ndf t he

macr o sauﬁtplfpl%%haseﬁgmfwistdﬁs,t h@hRBRI Uit idh S icontglolt otkdl, as is
35 required t the | ens |n ition.needed for i&ose-

phot og ‘gn 2RR a Sy S =6h ’f% o?’fh%h 0dFPPen Ha¥e E@?ep 24)

toldeteﬁmppanq off tBeequam motperﬁp acmbedlhastanﬁnur{bat]$1ghe1$ens i's

alr ead*dw; B he}ilg@ch @ t\ Ofna Tl@@f,«efr,or(g-l1 Qfé'ésffgma@h%” dflocpgl nt A

shown in i's not equal processi ng advances to 5
st eps ZS?OanGSZG‘hQMErjé} e e B c%!ﬂo’n- reI at ed counter SCANT is set to 8
and a ZM FO#heubsodhi Rdtcr Cﬁbl 2o thates0t i eat heoaora Wﬂtl%dtﬂoa: fo6 war d

di rection. t ep, 25 | a_ti |nstruc i on Whichycauses cal.length{ ¢
of thecla'é‘r’?s‘,a ttglebez%mgp {/‘ed e(flL')i %%%Io o?‘h% f)::a?“l o q:f éjn?%econd

101$heﬁ§ﬁd%ft0thmamqedFmggﬁaﬁmhsIQPQMECQfeGhe lens to the tele
range. When the zoom motor rotates in a reverse direction,

the zoom lens 11 is drawn into the camera body so as to
change the focal 1length of the 1lens 11 to the wide

extremity.
Table 2
Normal Rotation
FOW N FOW P "REVP | REVN

1 . | | Open | : ;J
2 ON - .ON | | o Nofmai:rotation'

3.'. : ; : ; _ ) - Opén

* on o ON | Brake -
51 _ . | Open . -
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When it is deternmined that the macro switch SWMis set to OFF in step 23,
the Fens needs to be in the range where PGS equals [err]. That is, the

| ens needs to be in the zoom't'ange. Therefore, if:#hé position code PCS is
grgﬁ;r_w than or equal to [err] (step ,347), the next question to be

an ed is whether the position codq, gﬁ%hias | ess than or equal to [err]
(step 28). When POS is |less than [err]a that is, PCS equals [err] or
[err]), tiHReveprseiBotatiam | ock position or the boundary area 20 between .
the |l ock position-and the zoomrange. Therefore, to pull the lens out to

t he zoom fanpe to_al T OV pnotogr apni ng TNe fabove- Mentp o Of | set
t he count 1[r Ef %QVép“‘ZSl'isF‘B‘ér or fedREV Phef  RENeNyrdcessing for the zogm
mot or foryarld rotationjof step 2p is carrigd out. = fWen POS is 25 |ajger
than [errf ,gthe Tens Ip 1n the npacro positifon or thefboyundary area between
the macro éxtrem'ty anE t he zoonjrange. Therefore, fftg’lpeﬂﬁe i ndicatiop
counter SCANT is.set tjo "8", inL step 29A. fthe subrodtine for the zoom }
nmotor revende rotationfis called in stgp 22. 30 gy | et maie rdtdd9g)

of steps 4 and 28 ) are both affirmatiye, tﬁe | ¢ns is 1n the zoom
range. hys,—th i | the Zzoom | j -ne ‘
(step 29 3| Wien thig switch ig set to ONF the indi ¢atopanon the LCD panel
is switchied{fromthe flilmindicgtion to difplay 35 {he focal |ength off the
| ens (st FO)—and—th —-Ag-catqrcoutet SCANT—t-s—s¢t—to—*8* tstep—3%). -

P .

Then, w ded4¢xtrefNty flag FWIDE i s exanf ned t@NdejerBtakeif the leng is
at -t he wijdef{extremty|(step 32)} The widef extremtyfjflag [err] is set jto a
I §e in ﬁep TI6 of yhe POS TN subrouting (Fig. I1f, step 162 of the|ZM
R subr qui i ne, steps}185 and 189 of -5 t ZM FOR shbr®®® ne and step]211
of a WDE_shbroutine .} If this flagis setfto 1. thellens is already af the

wi de extrem t ¥pNGHIMANS S IVae &Y rb¥ 1828 in for AV € the main
CPU 100: : '

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

20 (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:

25 (4) Battery switch SWB, which is set to ON by
.L/ mechanically detecting the presence of a battery: _ _

(5) Brushes 7ZCO0, 2ZCl and ZC2, which come into contact with
with the code plate 13 to detect zoom codes 2zZC (these
brushes are not technically switches, however, as. they

30 function as switches in the circuit, they are expressed as

switches for convenience);

(6) Photometry switch SWs, which is set to ON by
depressing the front switch 28a of the operation butfon
array 28 by one step; ' _ _

35 (7) 'Release switch SWR, which is set to ON by .
depressing the front switch 28a ‘of the operation button

b

b



processi ng advances to point A shown in Fig. 10. |If the wide extremty
flag FWDE is set to O, the WDE subroutine 10 is called at step 33. \Wen_
it is determined that the wide switch SWVis set to OFF in step 29B, '
processi ng advances to point B, shown in Fig. 10, so that the status of the
zoomtele switch SWI' can be determined.._Wen the tele switch SW is set ta
ON, the 15 LCD display. is switched to'}%dlcate the focal length of the

| ens (step@y 28 h&wo #HheRSISCANT is set to a val ue of "8" (step 36) .
Thereafter, ngSdenDntEQ@e £FPtich eSﬁf*i“ neghiendei 81 rdde itfo | BN sbfqual

to [err] V\hen |s equal t Iens |s aIre at thetele
extrentyde ?Eesﬁt 2’3%%6’9 9% ahion Bt 8 hot
equal to a6d', -a TELE subrout| ne is called at step 38 of the I\/AI N program
When the tele tc d ar ot o] CgSSi ances
to ste% 39. In?\g‘t)e Eoggl ‘gﬁgt heg\%lli{s:?% a &3@ o‘?ﬁ%ﬁﬁ J%Dsr%tﬁet%%r sggvmigg
accor di ngdepé‘eﬁﬁéngnéneéé:t sy tebu 86t °§ shutdesy, lsg:tam&ount er SCAI\FI'

i's checked to Qﬁé Intairt 6P5 109N pdtfdins Othe Aﬁ:ﬂﬂﬁﬁiﬂé)eﬁuﬁéﬁ‘iﬁnss _
set to "8" when.t ﬁoom switches SWWand SW are set to ON. |If s

not equal et‘ﬁcuﬁ‘mgoﬁ OE8AnPTPYTaNSEr acted from 30 the indi catlon counter
SCANT (step-40)x1) zbom Mirtysbgbasedxeauttdse condwepivéetonditisheps 2
and ?9 E¥§£§e 125 mlliseconds (nms). Therefore, a period of one second
can be coln %9 successi vely reducing by - "1" the val ue of the counter
SCANT, which h2) pfentyad| fhiec@eosemateor 1| agcerdPsy "o, igpyssqfrom

det er m neghyhel feEnbleahfdehat :8BmCeBARFT SCANT - has becorre "0" as a
result of the zbgve ubtraction operation I'f the ,cou is "0", one

second has pas§? HoR dn 288 St Pt oHR SEFRF Y | Chﬁﬁgeﬁncﬁ’ta‘t %nZSHmt F&9ecD
panel is asi tthiedpbsdhiordi caﬂrmgoyhe:dmtaingertgtét chatrtgaeéer&dm the

15 absolute code section;

(4) Hold the pattern of changes of code information
associated with the zooming operation;

(5) Detect changes in the zoom code and examine whether
or not the change coincides 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, prohibit
the conversion of the zoom code to a positlon code after the

25 detected change, and
(7) Control the zoom motor so that the cam ring is

turned to a position in which the zoom code becomes an
absolute code when the memory for countlng is erased.
MAIN Program

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

35 the MAIN program 111ustrated in Figs. 9 and 10. Flg. 27A
discloses the instructions necessary to perform a DATA I/O



5 indicating the filmfranme nunber (step 42), whil e when |t i's not equal
to "0", step 42 is skipped and.the focal length indication of the lens is
kept on the LCD display. Wwen' it is judged that SCANT equals "0" in step

39, eps 40-42 are skipped. 10 In step 43, the | oading request flag
FLO is checked to see if it is set tex. It is set to 1, the current
settTng of dpwrateldesewhericas StRiss iaﬁlnt had Sbﬁaﬁnrs'um‘ne&ﬂﬁedt Oin

determne i er e change 5 reI 2ase
switch S\/\R% ygch%lh%% ?rfo?nl IR 15 'l(}ﬁzlﬁfSé’B tg‘l’?\l bt'ﬁt\/% °w"

i nstructi othe M%xm@nbyfbﬂiﬂv@hgrhg offr dri et e9746 have Ibeehe lﬁb@ﬂd@d)f
the rel easgusy €haBVR NGy RIrriPiRtl b 'Eh@asirfé\?i‘wgi&ﬁgmﬁiééh Oifn

processing returns to the MAI N program ~ However, when the |oading request
flag [e?r]Fﬂgsse? @84 10-he testing of the 20 status of the photometry SWS
in step 47 is ngh mféparoﬁdfefﬂaedetar dn the aprdvings ak s beforet an

h . N f
e SoCRBERRe T bl s AL Ra AL PSS Lo lB0ehE 1]
setting thte thesmanadCPﬁ OO wmiamﬁtﬁx)es dhetdetecked fs¢tthngschanged.

If there igefOr§habdas %%&62&@ =] gm@aaﬁe@niman%viﬁéﬁvaf&@& 49
is executed so as to rewite the swtch data into nenor In ste

af ter Mhudh nBopdEignpdrias Bpos2dsmeanined o}'—°bé?%ﬁeemjdtﬁ)|¥ gba%tep
2. 30 had\ Bmenn ddie dase 1wher ermée miei&w thaS\M/Jinaismités @heand

he. | ons e} fRH{ELEPCRR BRE Hod)elorl Modd e 211 1AR BIi; <18y )20

t ens (Riagessing M@aneee &t rsé?mpty3 prééewﬁngfma#ﬁ:egetotg@p /. 35
the mmbw &wdn:hxﬁ\i&mnfhamfr%ﬁﬁnm O%ubgbai ity tike

| ndi Cat | Orelaxce%lilx ec£ SQ:C'A\'\I;I:-eI S SEtwhticc):h" ]ivil Stbeé) dr’é' .ﬂaed below. The POS

INI subroutine is run when the relative code is used for the

POS detection and has the characteristics 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 dynamic

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 determine

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

W diverge to a BACKUP series of instructions, to be described
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 l:;attery replacement operation) by means of the energy that

is stored in the capacitor 320.  When the baékup power

supply is used (i.e., 'capacitor 320), operations requiring a

large power consumption must be prohibited. This is

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 pulling



the indication on the LCD panel is switched to display the focal |ength of
the lens (step 52). In step 53, exposure value EV is calculated fromthe

bri ghtness information of a subject that is obtained from5 the CdS sensor
and the filmsensitivity that is calculated fromthe filmDX code. In steps
54-64, the status of the photorretry@lo,l-tch SW5, battery switch SWB, rel easo

switch SYRtanthe. oﬂmvmwht&ét péﬁnt nmetx@.d o208 Weéﬁav@sf 1838e%by O

determne,if, .10 Fir tep, 5 t he stat of the
phot onet pgn Weﬁtpg\% “det e’f% rFe‘H"tII'qlt s&n‘i jea @%’P 'to h:r—ftﬁ
processi hgadengrneqhesthflagaFL & ahd mnma@ingram A’slatg"nd-‘ igiF @ideon

couns o RAT "oy Hhg ppbde B ke o PAITBBRART S Bid 55‘7%4‘-0 o

engthin I On on anel
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opeddt | eeldf ashd rc dhey aﬂéﬂmmmgram-Thereafter * a WND subroutl ne is called

in step 60 tﬁh@ilxvalﬁ_cqléé1%ééﬂ r&@t‘leﬁﬂfné&aﬁﬁatp\thér Hafiﬁ:e\é'ﬂ\'[i Ui’éé’a’éd ne has
been co | eted, a decision needs to e. as t her .t eW| d the
film (s€E5eBLP) rWihPR$H& Whdrg pPer ‘?Wf‘% eliond %ﬁri"@"est gative.

30 Thu€ilpr osedsialy Smrurhs tint e sbarditof ohhaviidtblbyr ogtam:ahf he is
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|nstruct|ons t0 execute a oper & ver%é{lg fror
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I on re per or me
st epB 62different ﬁEPeayéaWFéhestla§eéetmn rfgty
35 the stahdsisf shbenl ok the tIdp PAnes xdn;acmﬂlenist ¢ G4 tWeesdne | ock

switch §¥\L v}hsat wald' Oggéimgge{iet UEfRe tprévfous indication (namely,

either the focal length or film frame indication) is

maintained on the LCD panel 32 and processing continues to

20 step 15. ' -

Thus, in step 7, it is determined whether the loading

end flag Fyppyp is set to 1. This flag is initially set to

o, ﬁeaning that the film loading  has not yet taken place.

If this flag is set to 0, a determination of whether the

25_ loading request fiag FLORQ is set to 1 is made in step 8.
FLDRQ is 1n1tia11y set to 0.

-When it 1s determined that both flags are negative (L.e.,
set to 0), the f11m switch SWF is checked in step 9. When
the end of the film 'is pulled out so. that it is placed on

30 the w1nd1ng spool 35 and the back cover 29 is closed, film
switch SWF is set .to OFF and the loading request flag F1.DRQ
is set in step 10 so that the film loading operation is
ready to be performed. ' S
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 decision of step 7 is




40 start of the MAIN program while when the |ock swtch is OFF, processing
| oops back to step 54. By the above expl anation, each step of the MAIN
program has been descri bed.’ “The fol | owi ng di scussf’d‘n will explain 5 the
op tions that are perforned by the various subroutines that are called by

tI@AI N program POSITION CODE | NI TI ALI ZATLON (POS I NI) Subrouti ne Fig.
11 1l lustrates tlrg,e |n|,#iaallgat|on per at i E glledfo@i’a E p 4 of the
MAI N . progPSRitt1VBssi t TRREREQES 10 tRR Rpne, FeSEs 18,13 rep ket
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former case, the subpoutine rst time
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canera sangormet daf,acelags nggfimm&xrg‘gﬁ a&%/eelésﬂew mgt%ias Agathe

backup capac 320 cu en han t U|re
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caner a forp@n@brlm Zstepcehﬂ} ng s®hentfilm nmiimdiesat idre dsneshoenboetiting

present | N0 Ply ! 5108 ARPRAL EbBAT 'chdBHPINaIOERILR] ° HBUY ifbn |

occurs. zation opération is in
zoom r angeth %\h&c@ tpRnedbodscotiemperaridyatswitcled c §@o dispbayh anethdnie

extremdylrﬁﬁmap{bﬁp t he absol ute code section so as to restart. the count
for the anmount _of S no nt, fro absol ut -CQ ction.

Accordi ngly, t:ﬁ'é ¥ ?gtfgns?rﬁsgiorjrst WH’(rHer x‘g E?’é’ﬂ gg igf) Yoading npyt
t he zoom cedmed® bilkegl E%chs setcdmduct i VEfc dhdist |mg)f1s hsetr éohas t hat
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routlne ustra
are tested (steps 16 and 17) to determine whether they have

15 changed since their setting was stored in memory. If they
have changed;'processing‘divergés to a LOAD operation (step
18). If there have been no changes, the MAIN program
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. 1In
this case, the position code POS is examined to determine if
it is equal to "0,", that is, whether the lens has been moved

25 to the lock position (step 20). If the lens is already in the
lock position, processing advances to step 21 and the LOCK
subroutine is called. If the lens is not in the 1lock
position, a 2ZM 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 thé 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 examlned If the macro switch SWM is set to ON, as is

35 required tq set the lens into the position needed for close-
up photography, an examination is made of the position code



Fig.12. In step 102, the position code PCS is tentatively set 35 according
to the input zoom code ZC I n addition, the change estination values ZC
FOW and ZC REV of the zoom code 41 and tentative zoom code are stored in’
the canera's nenory. As shown in Table 1, the fifteen-step position code

POS is obtained froma three-bit eight-&&ep zoom code ZC. Accordingly, thesr

position pgge E@&I §49letaraeaeimfihemJttfhat51aab 4! o r- tlom xsa‘ the -
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t he r & atstaps R mw@n wpereinonncdmdm@mqweuangd[ epuhtear Sé:wahds to
a z00m cofle &l oo "anBC?erzﬁ?%ﬁ SIS nd Of& SSRPIEE £8 Bolarer $HE cOde

ZC of "5"; equa | 1 ng correspon s to a zoom code Q"
POS equaldqay REEPE oin|[ & r forwards sixection: zodtheRd@57Asf a'7"-'-3‘1“e¥'he

Eigpo[ ar )/ir'i‘;‘sﬁt%ﬁddtgr?i mhﬁcmoaahsga enee th@SIf (llﬂe@itdﬁw o&eg@léz gpeﬂgoabcaée to

- c in e relative,c e
respecti\%’ISflaye%é’ﬁ‘ &’ﬁ ph oBF&SPﬂ n%mf'e% pgr fﬂd %tergﬁ‘fe 8F°b%'equal S
[ err 1,0 t fthersaftel f ftheMAIN gproguanf b raeeretubedl ens position is set.
The zoom COdeM@ngietV‘féC&etérﬁi'ﬂaﬁstﬂ a0 +hRARGR Ny ARH henk es ZeeTs 1O

the-tele or the w extremt 1S set aneestlmatlon val ue ZC FOW
and zC REQ QEE ket shepy 23kokdiferlens neqds (ko ?eré\ﬂ' itherranggevhereyi t h
t he chan@osafec}d%as)osz,;vmgwe Fhbti ﬁst,hthGOTEr@'lEﬁéd?thf@leé Ngn the

zoom range. Therefore, if the position code POS is greater
15 than or equal to "2yt (step. 27), the next question to be
answered is whether the position code POS - is less than or

'equal to "cu" (step 28). _
When POS is less than "2yu" (that is, POS equals "Ooy" or
"14"), the lens is in the lock position or the boundary area

20 between the lock position and the zoom range. Therefore, to
pull the lens out to the zoom range to allow photographlng,
the above-mentioned operation to set the counter of step 25
is performed Then, the processing for the zoom motor
forward rotatlon of step 26 is carried out. - When POS ;s

25 -larger than “Cgx", the lens is in the macro position or the
boundary area 'between the macro extremity and the zoom \J
range. Therefore, ‘after the indication counter SCANT is set
to ugn, in step 29A&, the subrout:me for the zoom motor
reverse rotation is called in step 22,

30 | When the judgment of steps 27 and 28 are . both
aff_lrmative,_ the l_ens is in the_zoom— range.: . Thus, the
condition of the zoom wide switch SWW is examined (.s_tep-
29B). When this switch is set to ON, the’.indication on t_he.
LCD panel is switched from the film indication to display -

35 the focal length of the lens (step 30) and the indication
counter SCANT is set to "g" (step 31). Then, wide extremity



In step 102 of this subroutine, when the zoom code 30 input in step 101 is

set-to "5", the position code PGS is tentatively sgt to [err] and as a
resul t, ZC FOWis set to "4%"and ZC REV is set to#7" |n step 103, the
outzut of terminal ZC2 is checked to determine if it is equal to 0. As

S i.n Table 1, the 35 output of ternBdrdal ZC2 becomes 0 when the zoom
ZC i £y aigpHjt dscedmmindd tdnedptesmlinel it drhve, 1ehs ti@rrp!ip athe 42

setting of i c ubrou ne
sets tne HASK %‘éﬁ Yy CSEep 52 | Caheotiil Sereniibip chdif BifuguLe
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CODE CI—IEClsirechssungn@th@Qﬁ,s dtecpednt Wl ohovn éReFdded. 10ahed & Hihe f | ag

s set tOoylqelRtPeMiRririRg “tgggsa sadi Q@ | O, thE WIDEChsunesttsindien

the tenmp orarllxéset 03|t|on c OS does not coincide with the actual

phot o}Paphfngaildrd p&sEteBn33is prohibited from bei ng di spl ayed on,the LCD
panel . This flwpens itl S utedefninedethABEtheh e rewiteh cBWWi s #tefo be

di scussed ?PW 1%0 e 295” ? Be%@?m adVandedEds (pqgﬂi: @K)sl"fdmf aH i ne

(see Fig. 13) 1s caFr'tho ve ytheO‘goleon codg g 2'1%?’31005
ugh sFigs 107 gedthad the istatasf R 2808 Eée %&

_ t he pesabtermindd.POWhen cthal tede| ewiltch SWhH 115395et eQert.edﬂ@o as
to infdoducs 3;d8hay RE k4 tchea to indicate the focal length of the
lens (step 35) and the counter SCANT is set to a value of
wgn (step 36). Thereafter, the position code POS is
examined to determine if it is equal to "Cy". When POS is
equal to "Cy", the lens is already at the tele extremity.

20 Therefore, processing jumps to step 49. When POS is not

equal to "Cu", a TELE subroutine is called at step 38 of the

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"
o counter SCANT. In step 39, the counter SCANT is checked to_
see if it has been set to "0". As described above, SCANT is_'

set to "8" when the zoom switches SWW and SWT are set to ON.

If SCANT is not equal to “O", one count is subtracte'd. fror;i

30 the indication counter SCANT (step 40). The MAIN program
executes a loop between steps 2 and 50 eve'ry 125
milliseconds (ms). Therefore, a period of one second can be
counted by successively reducing by "1" the value of the -
counter SCANT, which has previously been set to a value of

35 ugw, - N - -
" Step 41 determines whether the indication 'cqu_r_;ter SCANT



25 of [err] nms before the zoom notor is activated to rotate-in the forward
direction so as to elimnate backlash of the nmechanical system Thereafter,

t he CODE CHECK subroutine is re-run (step 111), a plurality of tines if
necessary, until -the position 30 code POS is equal to [err] (step 112).

Wien the position code is equal to [ergd the indication prohibition flag O

[err] is,se o tepnl and m, 1ot IS e
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pl ate and the brush term an OFF (signal Tevel "1") signal may ‘be
det ect edst8BSt §0a4RoAERt BK$PPEFar ation of a terminal, when the position

shoujg real | yrThesaepOa(sitgnal 165dih§VquuQ st EIgPI F héseictieekedhe
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15 OFF to being ON, the LOAD instructions are executed by
diverging f:oﬁ Stép'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'_t_he
loading request flag FLpRrRO is set to 1, the testing of the

20 status of the photometry SWS in step 47 is not performed.
Therefore, the operation of the photometry switch SWS has no
effect on the camera.

When the loading request flag FLDRQ is set to 0, the
setting of the photometry switch SWs is compared to its

25 setting that is stored in memory (step 47) to determine if
it has changed. 1If there is no change, or the setting has 'kJ
changed from ON to OFF, step 49 is executed so as to rewrite
the switch data into the memory in step 3, after pausing for
a peried ofllzs ns (step 50) before looping back to step 2.

3o i 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 is in the wide extremity or
the tele switch SWT is set to ON and the lens being is in
the tele extremity, proceSsing advances to step 49.

35 When the photometry switch SWS is changed from OFF to
ON, (step 48) the indication counter SCANT is set to "1" (step
51) and '



20 e it

in REG STER 2, i.e., ZCRE®, of the nmemory is read and a Z counter is set”
to "3". Then, the AND ed result obt ai ned by |nputt1ng the zoom code ten
times is stored in REG STER 1, 25 ZCREGL, (steps®i20-122). The val ue of -
REG-STER 1 is then conmpared with that of REG STER 2 (step 123). If the
tvv@gl sters are different, the valud9f REG STER 1 is noved to REG STER 2

i nbs't ep lahel :Dndieaﬂioﬁ26n12ﬁxe tieD Zpanedt 86 iswvitethdd f;dd" d?ﬁﬂ;h?g t?ﬂe
subroutine, i s n 0L.,500 m croseconds (‘us efore
anot her zofocfﬁac]gdg eh ufn ﬁt?’é% fe“%ngﬁg?ﬂegagf ection result of this cycle is
t he sane as t hdakn oétepe 53,evexpoesuye| valReG EVERs?2 dademisdestjufitono the
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after a payshm ther 3 14 pIud.he Z counter is equal to "3" (in'step 127),
meani ng that REGQ STER 1 has been equal to REG STER 2 for three sucg eéﬁi-ve
ent

cycl es of stepdmostepy BAz6dit ckhenstalds sofcdthe zehetometaw, svitehe
val ues frgwsi hbau@fyccyiﬁﬁmmwm t el d@so eseli tBRCGEWRERNA lﬁoétefs«nﬁeicns t he

zoom code (step,129 ocessing [ eturn h 0| n m whj ch ZC
| N subrou?%ﬁe &prlgf %Cdﬁ‘s e(s%dﬁ?]éﬁK; §88? % rmine Lfg 13
i || ust®at theyhereOUE @ECBFEUbr ditists, whin csteparfifas tllne pbat'usorvfca:lee PGS
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operation.  This Subroutine is freq en% uz:ﬁ I n tgz?‘éoomrel at ed
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15 focal 1length indication on the LCD panel is switched to
indicate the number of film frames in step 42.

When the photometry switch SWS is ON (step 55), the
battery switch SWB is tested to determine if it is ON (step
56) . When the battery switch SWB is OFF, the BACKUP
20 instructions are executed by diverging from step 57, while
when the switch is ON, step 58 is executed to determine the
setting of the release switch SWR.
" When the release. switch: is set to ON, an EXPOSURE
subroutine is called in step 59. This subroutine controls
25 the dperation of the camera shutter. The-reafter_, a WIND

N subroutine is called in step 60 to advance the film by one
frame. After the WIND subroutine has been completed, a decision

needs to be made as to whether to rewind the film (step 61).
When the Winding is finished normally, step 61 is negative.

30 Thus, processing returns to the start of the MAIN pro'gram'.
If it is determined that the end of the film has been
reached, a series of instructions to execute a REWIND' '_
operation are performed by diverging from stép 62. If the
release switch SWR is determined as being OFF in step 58, |

35 the status of the lock switch SWL is checked in step 64.
When the lock switch SWL 1s ON, processing returns to the



tele swwtch SWF are inputted. In step 131, the status of the battery

switch SWB i s determ ned. If this swwtch is 20 OFF, the brake is applied
to the zoom notor (step 132), register stack processing of the CPU 100 is =
performed (step 133) and processing diverges to the BACKUP instructions,
shown in Fig. 18. \Wen the battery agptch is ON, the zoomcode ZCis 25
'nputteeé%texefurtheg ey apeugRsCh IPFHT Odfe | 1BLR swiaieet | (step(J
134). Thereafter, a chan l'4g [err] iIs cleared and set to O step

135) pr Ot @’Qﬂﬁﬁﬁaﬁr ’H!g Q@%g?ﬂ%]ﬁt tos%eR SHom code ZC and the zoom code
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menory. PONSEOUhGOESOWé@é@nﬂgﬂﬂ'ﬂpﬂeﬂé’ﬂp ANFh Sybrowtdned in nenory, it is -
necessary topgggi de1i fi ¥hesEpake®t Bhel SiAPtARIIGHEH bhie J;swatﬂoetlsr ection

((jﬂ:gt %#W‘W%?”d%arﬁgﬁﬁd%%f h‘ért‘S ﬁé‘%ﬁ“ ; ré'ﬁbtn R "zg’igf’g& Pdes with -

t hel@ hafibreg esﬁbgraias osetatae07¢h@f\Va( BESETlsa)Drbménet I§sbo@BDENCREGK
subroutjgie §s eahhed 'JbtbﬁeZQBB}no&‘?icﬁi | DASsABRIYN a'nn aﬁdu%malﬂ ¥41ubhe
changed, zoom code _nornal | y coi nC|L&eis é the ch ;)I mat j ontval ue. 10
Accor diMgTIARg | % SPBE £3&C Nerty ‘i“é"sﬁﬁt gt'e romtheBBsi ti on
code P@®rmere ease) cdde ssobeduthneeri@r yekecubedi tthen fibrshe biaeueaobt ai ned -
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ZC REVare reget to corres ond to ‘the positi on code POS obt ai fter
remove from % P camera Qni not replace T%La

approximately seventeen minutes.
As the backup capacitor 320 current is usually lower
than that required to maintain the camera memory after the
battery is removed and left out of the camera for a period
20 exceeding seventeen minutes, the camera
embodying present invention is designed to clear its
memory when this situation occurs. :
The initialization operation is- intended to move the
lens from the zoom range, where the zoom code is a relative
25 code, through the wide extrenity. section to the absolute
code section so as to restart the count for the amount of
the lens movement from the absolute code section.
Accordingly, the first instruction that is executed
(step 101) is to. input the zoom code. ZC based upon the
30 conductive condltion of the brushes that are in contact w1th
~ the code plate. This is accomplished by calling a ZOOM CODE
INITIALIZATION (2C IN) subroutine, which is illustrated in N
Fig.12. . . ' ..
" In step 102, the position code POS is tentatlvely set
35 accordlng to the input zoom code 2zC. 1In addltlon, the

change estimation values ZC FOW and %C REV of the zoom code



15 the subtraction is performed. The value of the indication prohibition. ..
flag- [err] is then exam ned to,determne if it has,been set to 1. If this
fl ag has been set to a val ue of 0, the focal | engt B*6f the lens is

|nd' ated on the display panel (step 141). \Wen the value of the
|t|on flag is 20 set to 1, step 1444is skipped. Regar dl ess of
whetRer t gy ISCEﬂltA@i’sﬂé rh&metESdeeQﬁﬁ gtgkﬁ_ﬁ' Fhegner cQﬂTeraf'Qenféﬁl{iﬁr hange

flag [err] en set tp 1 ore the subroytine returns to
where it was cdtd &h °%v§e‘$e'¥a %\ﬁeﬁvtﬁBeC@E"‘EﬂECﬁ eRpPoFition codg BAF i n
25 step HG obtaimdSEH SOIﬁlfMleT-lbcilﬂ Zalght-stépouvidomw Ceade 2. . the

zoom code e a ffe n C e
estimati O#@\‘/ct t,n‘ﬁr#'t kr}éehga wa as %‘ﬂag ?o %& 8 %\%g.m%\%‘%ﬁ oﬁé‘éﬂefgﬁpl-e,
when t Be P@ﬁﬁdmhary selab@snsblpmf meREvoms coide Zc values [terfthe3p

whi | e whepodsie ids Uabdkenpofosydiwes bef ors@,éaimarny s kfe eqaabmhe:@v]

the zoom code ZC af the | ens noves Sncaual , -4 for gnge
code esti "cfrFZ@f[REi?hﬁf zoom gode | g? t"Het 'ar'éznot %Efﬁal and

processi ngoml'espoad firona s bae-126-ane ste:paﬂ_ﬂanship with Ppi¥xitienzeomecode
zCafter fos CAINUSGE g8t oAy @, dDERT GRd fngin PR bPeldi vl ©
the zoom £9de ng 18 )

ore C EquaH fo conparison of the
two i 30af PPﬂﬁatZQ/evaéFlG@sﬁ'ﬁbvad%fh-ceé’Gf'o sarg 1'7%) \werrespendandr aa

concl Udesmhﬁ!ﬁ‘igiaetoL%ﬂ% %&m&ﬁwm&quaélmweof’% b {'é #] to a

position code errh result, the E‘gmtlon code forci ny
5- set to [errIn abBestbe c’l‘qln"‘?mrﬁ)‘?‘}e ReebhPny sBesidian zﬁfbd C Fe¥ |
i\t 0 " 3équaTbengatBgm, cmi;"r cri»rr'enll,lm'IScbnrehpopdsntof |mo ot adodéezc

out i nge Wﬁﬁuca'ﬂo%d xﬂr@l % hOV%O raéf Okl 4 I:Q%Qp G ELrEr in
theterrporarll set rre %“[ eturning to
step 137, zppm; thd:,e é’t ePhi nexl' 1 hf’Pst h@qﬂééﬂnlﬁﬁt S r 88alirngori n"?ﬂn'g

forward d¢6££é$§6ndsthe a zoom code ZC of “é"; and POS equalling "S5y "
or “9u" corresponds to a zoom code ZC of “7". The temporary
setting of the position code POS forcibly sets the zoom code
to "4", usn, we" or "7", corresponding to the relative code
20 "Byx“, . "Ap", “Cx" or “QH", respectively. When the
photographing lens is in the range of POS equals "2p"-"8y",
the value different from that for the actual lens position
is set. | | |
- The zoom code value, which is supposed to change when
25 the lens zooms to the tele or the wide extremity, is set for
N a change estimation value ZC FOW and ZC REV, respectively.
' However, this value is rewritten, together with the change
of the position code POS in the CODE CHECK subroutine.
~In step 102 of this subroutine, when the zoom. code
30 input in step 101 is set to "S", the position code POS is
tentatively set to “AL" And as a result, 2ZcC FOW is set to
“4" and ZC REV is set to “7v, ' . -
In step 103, the output of terminal zC2 is checked to ...
determine if i;_is equal to 0. As shown in Table 1, the
35 outppt of termihal zc2 becomeé'O'when the zoom code ZC is an
absolute code. 1In the present instance, the temporary



subroutine proceeds to step 145, where it is decided whether the zoom code
ZC after the lens has noved is equal to the change estimation value ZC FON-
If they are the sane, the Is position code POSis increased by [err], the *
zoom code is stored in nenory, and the%change estimati on codes ZC FOW and

ZC REV are set (step 146). For exa if the lens is noved to a point =
wher e t heettding ®@f cthe PéBltionqmmlda POSr i, ZOrHedNly | sebe eqrials | 0 7O

and “ZC REy, WH brift | s&Ps the %o, g . B, he ygl ge 'ﬁgté e3pR§i cation

pr ohi bi t "on i's_exam ne mﬁself een Set to 1.
| f this anggtihen ﬁe?é‘ﬁr’éétt'c’otaev%ﬁ@ BF°€raf“he focal Iengt h of the lens is

[ ndi cated on fhendehdl Buepitelof Y zeIeR theekd! Yool ddik zc

prohlbltLon fla i,s set to 1, step, 148 is 25 ski - | ess of
whet h2r {Rethecdelatdye, o ?h%"@eﬁgel s‘f‘edlpeﬂﬂ%ﬂe'dpo?eﬁoims I‘Fé°80d?é’%ange
:‘Nln ag [erposi ﬁaylhmoflsseiomme rw‘sltleptﬂé%behau.e pdw tldn oo | BRer aieﬁslﬁ to
erelt e i t ing step, 13 t he zoom
code S ore zJen’ neJr?Der _%Ios%q.}jl rent i?seo%rﬂéeézgoméodeeh%npuépg i°n step -
134 wherdiyectior (abtep b95) heomaﬁgetbau%easwn&et ghel pbs@ilute s9dehe zoom
code, assdryoEdAEENE: thOWElY ekgréﬁiﬁypposed t hat even though the |ens
Is actually in the ositio mhlc the sa tion code 35 bit, which
shodt® be 0, ¥t % ﬁe}gﬁt eghﬁsii‘ aﬁéili P&%&fﬁ%“&oﬂ%ﬁ?ﬂgwheiéode _
pl ate. sekhi tosep.ar atThois off1alge s usised €oometiearndode {brattme:anooad:ur due
to  cangdfye ‘Hrlej‘tth?% Pénd hesﬁéhﬂieﬂgei a1t W dlE &P&'ec&'ﬁ éu ER nane a

f ew causes. e zoom .code [ nput _does not agree w Fie stored
in menoSpbrontine ¢t et dissysaedohelaw)icts sxpsutedr ce WeM ’E éschange |
estimat ifdagvaise séE REY and a6 FiMéentetbe il paehgthiedindicaepon 43

ggz‘iﬁat §R 13N SFUIPEE e e Q&‘?Jp%f&rﬁly (i 5&°ﬂi&?d&dé Po§ abds Step ™
not coincide with the actual photographingllens position, is
prohibited from being displayed on the LCD ﬁanel. This flag
is also used for the WIDE subroutlne, which will also be

discussed below. N _
20 In step 107, a CODE CHECK (CODE_ CHK) subroutine (see
Fig. 13) is called to verify the position code. Proéessing
loops through steps 107 and 108 until the'poéitioh code POS
is equal to "1u". When the position code POS is equal to
"1,", step 109 is executed so as to introduce a delay period
25 of t; ms before the zoom motor is activated to rotate in the
forward direction so as to eliminate backlash of the
mechanical system. _ .
Thereafter, the CODE CHECK subroutine is re-run (step
111), a plurality of times if necessary, until the positionV
30 code POS is equal to "2," (step 112). .When the position
code is equal to "2,", the indication prohibition flag
Fnopsp iS set to 0 (step 113) and the zoom motor is stopped
in step 114. ..
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. | B R



electrically OR ed to reverse the logic of the zoomcode 10 stored in the
nmenpry. This reversed value, is tested to determpe if it is equal to
"111bi nary" (step 150). Becatise an el ectrical OR i‘n ‘operation is performed
for_the reverse and positive logic of two codes detected in the position

p the sane POS val ues are obtained, tHe3result always 15 becones equal

“111bi nmopl, copen INPUL m‘zc, In)i (ﬂut&i‘m&ﬂwe 0, is interpreted as a1l and

the | udgmont i es £P PPOsREGE i SOOHRLONE HibyF  ABLBuedAR" it 2987
code stored in e e nor nmal e position ef e” POS
equal s 20 pgefprmaﬂdiantmcms@dﬂ%wq&rmﬂlahw&lm sebroutiner andal

ZCl1, whi ChT:ﬁEOE‘bﬂEb g@gdgﬁb&.\égtﬁ,@corres OFF, [err] |s obt ai ned by

el ectrical |ng e reverse | ogic of the_yal i n menor err] and
the cod® [err] This pwé%m ng é?‘PSHXG&s thei FF&rjraP ’ °f’0§¥‘1ee
when a brusbakerth&t! id haételvdd be dﬁhectimtesf%ﬂrﬁg defrectied aﬂ:lﬁ:lF

Ao ot 1S A rh P SRR, AP BhiaO G2 e R ddnd 1 SO0, B iy \Er"#g“?n
a change iof t hhe3brusimss. m-recodmpbue;i rkoyt hnepeatinbarhheedlaput\no@r rdhezous
reading of, {0e DO§LILER. f?ﬂ@s.ThﬁhQ@”Ehéug%C%t%f b it &

descri bed %ere i n nakes nor e accurate ens posr tion
det ectlithg fé}%t%‘?ﬁ’%ﬁ?@aﬁ@b‘ 5h€$én¥9ﬁ§ tRad&er ﬂeefi@@ﬁbsure operations. 35
When the zoom md&:beeaetiaeﬂn@brarémboﬁebee, ¥bFat Doy’ Betivien tfan the

cteps 151CRHF RIBEE G Hhe. (hidhsbesmiBal ot bOSF aheLaps] eded ' o
Q. ik step "), signdbasdyl|kegdatettedediientoi & motendisay (aendmtircaplqsﬁ/
wl and, ‘%Dll‘l{lil‘;ﬂl ShEén éﬁé%os?ﬁ?ﬁﬁséhBGId' $ea11RCHLHEGN (shiyta
proceSSI n Iverges to, a se 0 _
evel "0") signal. Therefore, the detection results are
: electrlcally AND’ed together and the partieular terminal is
considered as being conductive if it is detected as
‘conductive at least once 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, the zoom code ZC stored
in REGISTER 2, i.e., ZCREG2, of the memory is read and a Z
counter is set to "3%. Then, the AN.D'-ed result obtained by
inputting the zoom code ten times is stored in REGISTER 1,
25 ZCREG1l, (steps 120-122). The value of REGISTER 1 is then
N compared with that of REGISTER 2 '(étep 123). If the two
registers are different, the _valti_e of REGISTER 1 is moved to
REGISTER 2 in step 124. -
In steps 124-126, the Z counter is set to "1" and the
30 subroutine is placed in a standby mode for 500 microseconds
(ps) before another zoom code is inputted. When the
detection result of this cycle is the same as that of. the
prev1ous cycle, REGISTER 2 becomes equal to REGISTER 1. ...
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 bx-_'ocessing returns




instructions (shown in Fig. 19) to execute a BAD CHECK (BC LOOP) operati on.

As an exanpl e, assune the canera has a nenorized zoom code of [err]. Thi s
yields a reverse code of 10 [err]. Further, assune a new code is inputted,’
havi ng a value of [err] Electrically ORing the reverse code with the new
i nputted code produces a value [err] Bqgause the electrical OR ing O
operation d| d [err proocessin Q the BAD CODE 15 -LOOP (BC LOOP)
Oper at i bR, St tep 22 rtﬁepp%’sﬁ?g %ﬁe{%’d #qual's 7", but the data

i ndi cates t h%bansthe @& tbangerntishermalhetpos!I' ofinodst&PS MK/ s

err tah rati ZO0OM
@Eksﬁﬁ%ﬁiﬁﬁo@ta%é?ﬁfé?ﬁﬁou TEeTpSeE St (B liagiodiil 3 10
f | owchathreer suecezsdve r\ERFteEs AT220\and 133t afkekhitdie izoam | ed in

St epg 224 Eet%NA' 'LL o ﬂ %ﬁf%rﬂiﬁf ovamesoukksmt h&ée%dﬂt edde | ock
p05|t|on when witch is set to OFF

whe
in the EBEﬁ?Yan&Bedﬁﬁailh’@ zﬂf RS THR, QSiStGeShF?d ﬁst ﬁ§e| ZRem 5949 he

oper at i g@ vxfytcébrgrzgr'ms e ba:rwe‘srs:mgt heetagne 1usi then peinbe f2zamm range
stop the lens in the zoomrange, a

when t he
f or war d"‘"?g&ﬁt 28n 5???98??%?? VaR& E&&&e 6 renove any possible backl ash. 30
Wien t hCQDEUCHBOKI meons eaKDeaplm.‘hutﬂm@al | ength of the lens is indicated

on dwe LCD papgl a5 tBg1heRsaltes Oéﬁéeftddztbﬁseﬁveém&wﬁcél %ieht eps 160
161). Thereafter, -\ ¢e extremt g bﬁ&@l | ear ed an et to O.
The zmeﬁﬁﬁoﬁbﬁneo\?&w?“t redecBe CFch THABG R the E80my S en

posi ti owhtene 1&isetl.lfe dlearsged Sfeplokdn)y. a zé’hnipqsﬂpmﬁimﬂa POS‘hus t hen .
tested 1 lgbf]gﬁ@{ nfs"‘@?&ﬁﬁ&n’tig ﬁst gﬁeﬁ@] zEQﬁnrQﬁaﬁgﬁabfo%eE%&% Unt 'U

t he posTtion cO pr.ocessi ng s bet'ween
steps I®fown in Figs. 14-17, in addltion to the above-—mentlone

15 POSITION CODE INITIALIZATION subroutine.
In step 130, data rela_tlng to the lock switch SWL,
macro switch SWM, battery switch SWB, wide switch SWW and
tele switch SWT are inputted. 1In step 131, the status of
the b'attery.'s'witohuswa' is determined. If this switch is
20 OFF', the brake 1s applied to the zoom motor (step 132),
reglster stack proce551ng of the CPU 100 is performed (step
133) and processing diverges to the BACKUP 1nstructions, .

shown in F:Lg. 18. _
When the battery switch is ON, the zoom code ZC is
25 inputte'd by executimg the above-described ZOOM CODE INPUT )
subroutine (step 1.'3'4")'. ‘Thereafter, a code change flag Fepne o/
is cleared and set to 0 (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 determlne whether the
pos:.tlon code .POS has been rewritten in the zoom related
proce551ng. ' '
If the zoom code ‘is equal to the value stored in
memory, the sub_routlne 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



and 164. When the position code beconmes greater than or equal to [err],
the-lens is in the zoomrange or in the lock 5 p05|t|on and processing

continues to step 165. In steéep 165, the |ock swi#tth SW. is checked to
detecmne if it is set to ON If this switch is ON, processing goes to
th CHK subrouti ne step 166 . The p gtlon code PCS is then checked

p05| 1(:a Tgamcg% rsj grea er tft%?%‘r% é%%‘] 1% ‘Fﬂyé%r&nFL‘g'r?% Ehg\pssf:ﬁr?ﬁeli‘oom |
range. Thaemombcedsi nts| m%%eﬁost%?s de5-if67the\Wagpn havotesi t den

code PCS begt@msiny 8 &hd fﬁﬂ:we{ﬁi rdirect{éne §€ 'P:E‘?Pf the [oop is
term nated and roces; ng proceeds % ti steg step 168, the CODE
CHK subroutine PheRcHheq 200, pter, {f £ ddt BBe | FeYREREd to

det er ni e idfirielctiiongqdad itsoda:éﬁmlnémtwﬂeﬁmpasetd:l@amg@aiezosm[ebak ze

subrout | ne CoARCLaeE PN e Yhe P Bhlatl b IS bho b alle 12T RlYGc(otep
position c388)i.s Waen| thdiscCODE) Q&E@kmhmtblqmﬁ yealkednimotbe oake to

stop the BB i Ghs! MhdwiSin PIGEQ! 1180y [ efwe scﬁangla«a ML BimP TS84 8
However, whéen the |ock swch SW. defected” as eing 2 In step 130

of the cooeoawedé%umﬁé%(twﬂéﬁhm%heamwgﬂdst%ﬁtime ‘ihé’adr%ent
subr outonepccokidliagllhs lienstep j1xpedthe ¥elue t'm,ﬁ"zdemsnmmdﬂedstﬁpox%?_

th t W

Acgolrog;SIngigge |fp %g:sllo(r%'c Sﬁ\i\% gaésee‘éﬁgo stepsg%E) 7&" %%gl W e%" e9I o%i
SW tch S\/\Lre‘grdt\t:enmtmedtag bealue Oobtiainadpafésr tthe i gdiovat lens has
MI bi ti oot LdJahAIOPRE bﬁaﬁgerbgtlm(a%ti% %h)uesﬂz% FHE i Flmptd g i s

(st op. 35559k SFST GORERERRG 5 THie RS Hobhn <6000 oPos( PReias SFIAE | ho
CODE (HECKEBebsubtraekrionUidls |pérformetd. chShge \id]ag-;.lef the indication
prohibition flag Fygpgp is then 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 141). When the value of the prohibition flag is
20 set to 1, step 141 is skipped. Regardless of whether the
focal 1length of the 1lens is displayed or not, the code
change flag F,, is then set.to 1 in step 142 before the
éubrbutine returns 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 thé lens has moved may be
different from the change estimation value. 1In the same way
as that for the above-mentioned example, when the
temporarily set POS is "Ay“, ZC REV is "7%, ZC FOW is "4",
30 while when the actual lens position before changing is POS
eQuals 24", the zoom code ZC after the lens moves becomes
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 "1" while
the zoom code before changing is equal to 5. If the



set to 1, processing |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
posi tion code POS has been renewed, processing pauses for [err] ns (step
174) before rotating the 5 zoomnotor in a forward direction in step 175.
“When the position code PGS is renewedim the | oop of steps 176 and 177, thb

i ndi cat | ORoREARINEH ¥ R thi s IS £l SMEvd N SisBeddhg diFaroQE MOt OF

brake is then applied (step 170) and control retturns to the point from
whi ch thte skersubtbut Vher@adhea camera gpaciudgspddiat okheflens hass in

this opeﬁatreanf&@%‘ tavepyei 81 6AS coaléovm)s)ygﬁl ng @S tig) &1 posibiohn dde ZOOM
MOTOR REVERSE sybroutine, the Z(i pp g&m&° th(;spo nt ere the
posi ti onPeSd8EPtEHI s r ARefeletl rs 1ﬂ"f‘e Yaf t er
t he n®t osetatoong "paaaadsuﬂwémMaiqmch,tlzm PoW aiposeti o sste ap@s.
This ca I n la Gkl a o] F shown
in Fi g. mé(g ﬁ\%geﬁﬁo S\?\A tchs'@\ﬁp?éfg%hgggu?rrg% %WF at %?jﬁ

posi t i orpevet ef FOB %lqinghst{lerﬂlbuﬂtltﬂne wes faddedlength indication is not
prohi bi ted, tjhge Vigb Uehe 40beVE’ o%wérhﬂﬂbﬁat g Qﬂei'gelQ aR! ah-eim% the\Vien
t he zoom nmot or ’éﬁla;es t he lﬁf o} enter#nhg ar ea E S OS equals [err],
the di sfieRpera Rt 1R httent godep gnerrrecthers the area of POS
equalcs [err]netuz‘thi:sg mey gsty@ amser if h#t23s raateminedt {att hEheamera

is malfyne | £ S he
operatlon esp e tj}sg\n %g’tc&t a tj‘ﬁ? Eﬁlera ?%%’%s g Pgﬁ&éfgéél en th of
the | ensubraidng d&@&%ﬁnw steHhH%f ohere it bg ided ‘ahether

m sconcejpd Qib%rﬁ hfeoaadlzlmtamnarehebubh&n Hale::tgmchlaéd] iss e@ﬁhﬁ@:o tend (st ep
poi ht - wiERE: SARAAS S P Bohg. “Whe AT Sxe LT SRR | od | o
st ep522 positien\ixtoder #g8ans t ﬁaecreeabdl dnyt N1jhdi ddael ozoom cadet alsed on
the 35 s¢btREYn’ HemotyPedRf e %nﬁﬁ.ﬁ%imdﬂ&rﬁw 3@ FO® and
ZC REV are set  (step 146). For example, if the 1lens is
moved to a point where the position code POS is equal to
"4y", ZC FOW will be egual to "7" and Z€ REV will be equal
20 to “4". Then, the value of the indication prohibition flag
Fyopsp 1S examined to determine if it has been set to 1. If
this flag has been set to a value of 0, the focal'léngth 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 yot the code change flag" Fomwg 18 then set ;J
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_ 'me'_mory is different from the zoom code
inputted in step 134 when the lens zooms by the change
caused by actually switching the zoom code, as mentioned
above. Namely, it is supposed that'_e'_x'ren _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 not
contacting the code plate. This separation of the brush



i ndi cation counter SCANT being set to "8" in step 29. ZOOM FORWARD ~~ 777

ROTATI ON (ZM-OW - Subroutine Fig. 15 shows the flowghart of the ZOOM MOTOR

FORWARD ROTATI ON subroutine, Wwhich is called in stép“26 of the MAIN

pr am Thi s subroutl ne describes theygperation that 5 occurs when the
s changed from ON to F, the macro switch SWMis changed

from G:F tgt ﬁ FRES MHALR G SAPFER WM ite setcamexgrvibratdoph@n ens
reachés t hehernexdsdenceni oy difedn bhe ﬂﬁ]VbNEFE%fﬂEH\ARQd?CIEAiEeO\b ‘few

S o sl SAdsel SUrhGd, RS TARA L6R0 InBlel BEkTHbY adlh COER The U0
to 0, whi I‘@]tl%ﬁa stargdoin menary s tbnrbh&secnﬁe,l the epom todeal€ dioescti on

(steps 518Qrol8%)gre-@"@li%e (Ehdige. S&OE P £ 6n *rﬁluQeﬁéoﬁﬁVdananﬂc ﬁoiﬁ

I's less than or

determ nation | as to _whet her, the position code
cqual to P ERel dRt ppeRRETREd) In Htamhe 1430 TRATRLRR s BAGAFLVE
[err] or [re@u]ltt.he lens is in a p05|t|on between the wi de extremty of the

oration o padlinstiras cebeonzapn; SR AAPRE AR, shenn i The W

rotation to pass
extrenityelleggricalllyi sOEtedtdtol Yeverse the Ivgbessifngthéezoosopsodack to

step i§3 stBe AR RS atg R Se”tThgﬁe'ltéJH}:séé @sihanepﬁseegf&@h bggkl ash

fromt ear system ved an he stop position l'ens In the
wide extr ﬁ???m%esé? ftsdsaeasal; 0 J9ids fommod el S I QchePeFHIFS er 1 |
to [err].ahoOelebtiraead, ORTE g Bpdratiivn aisaperposmedoged ahd hfewérise

ex”.e's“ sepfie B L8QRL" or, yo, cRdH) aSHERLIRT L, "EBHIASECE, |

wi de %R?F%mtlh? tﬁarw Pogx yalvesy. axe s&&at#wrco@ye possulkataliwarshe
reasorsque&megeét;uag €b t-mmwiggrg.nt,remew iffl g Hi®," Wwhich should be
0, is interpreted as a 1 and the judgment in step 150
becomes affirmative.
For example, when the zoom code stored in memory is the
' at the position where POS equals

normal value .'°°1binary
is detected because

20 "74" and an incorrect code "011binarY"
terminal zZcl, 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 '011binary . This prevents an erroneous position code

25 POS reading when a brush terminal, that should be detected
) as ON is detected as OFF. I B
According 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 ﬁos'ition code but, rather, is handled as an erroneous
reading of the position code. The construction of a camera
system as described herein ma'kes it possible to produce a
more accurate lens position detecting systen while also
preventing inaccurate exposure operations. '
35 When the zoom code becomes an abnormal' value, due to a
cause .other than the above-mentioned described momentary



I f the position code POS becones greater than [err], according to the
movenent of the lens to the wide extrenity, 35 or the position code POS is
al ready greater than [err] at the tine that this subroutine is called, the -
macro switch SWMi s checked to determ ne if it has been set to ON (step
186) . Mhen the macro switch SWMis ON, U4p®ocessi ng advances to step 187, so
that the hamnshi &ermwfﬂano dd}ﬁﬁﬁtﬂetﬁ@iemtﬂdmerﬁtbb% PDS1E1613 C@ﬂé POS. Q
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Thus, e position co gerr
conpr Bsi mrsfi@pmedses 18hemns, fmrmssséngorﬁbimmtem @ pdsigenhesoRE vl |

be great thtt%%t(lbn%ql@hdvﬁ] [BhrFighen)t s Hesotitte & NBADN @HBTK Dym@ks out
of the Ioo Pg i&to step 190, which repeats the CODE CHK subroutine

(steps 19’9 |’|d° Rf*l the position code 15 becomes equal to [err].
Wien this occassant Mmqﬂmm“mbe akhei cameyla diag shemehd2)zedd zpacessi ng

returns £8 %he EOIWhUSt af ter fr&\ml\@ gg&hraé gub%ggtef%%v\@%d: Il:etg S\é\:‘\en

the macr 8o t 2 BigaXst nined” to b
to GFF wWAllepihary®ns Furtherheassyme2e n&wg@odt%é%i@@l@mdemw dag

[err] 'SatQ%tlQﬂa (8kep 1k to def er mr@ctfﬁcﬂﬂusnf&agnoeﬁd HePerse he
w de extre f,l V% Yo en $ g { ste%éBS and rocezm ng .
é’&t?ng 8t Qfatwer g e |cﬁ? DdePPPEUERT cried YROM err]

advances ?
to [err]"llzq,ut,gﬁ,'ws Eémalhmsthe ieledckrival OR'dog tgperatiemi didase,

t he zoorp"gpt Eltuhi s.t%pped in st.ep [;t%egghenéeagegehw $hbk tEap hecvbge

extremt he s HeY ends.” However Wi eextremtyflag
[err}5 i li’n@FepLQ@%) Opsgaddiony | oS hr WBGR sthes Pesitian 165dan: | |

equals "7u", but the data indicates the lens is at the point
where the position code POS equals "oy", processing diverges
to the BAD CODE ILOOP (BC LOOP) Operation. '

Z00M REVERSE ROTATION (ZMREV) Subroutine
20 Fig. 14 illustrates the flowchart for the ZOOM MOTOR

REVERSE ROTATION subroutine which is called 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. : . 
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 0. -
The ZMREV ‘subroutine calls the CODE CHK subroutine to
35 obtain the position code of the 1lens (step 163). The
position code POS is then tested to determine whether it is



30 the position code POS is switched in step 195 as detecting the result - . -.

obt ai ned fromthe CODE CHECK subroutine called in step 194. Wen the
position code POS changes, as indicated by the codé¥change flag [err] being

set o 1, the zoomnotor brake is applldﬁ in step 192 and the subroutine
35 There are twel ve stop tions performed by this. subroutine

for t he | gneatieirc thare omréguaby toi r"cﬂ;f!'s i 'UfRtyl theFposdtdoni ecodiaelhst he
ens 'S | fe! HealstClodite (£QN B, | BE-ddide il [ f8oba i,%ftwte%n et éis a;éo

call this su routi ne e stop p sition Is_set
posi ti on &N cd&é-Posz cHee pegdtien jcede| émomeq hsreatéert rténam der

extrem t yequiesot hennacmeS\Metx@ﬁ is Dhapaedzbbamrahged doFfin ntide1sarge of
ens sto?s at th (o] nt wh re th%.r{)osmmn code . PCS

PCS e als
SWito %ﬁﬁ%mnd propereing eentirbe "ne 10 Fig
16 ill ust rat esThhestépwehesy, othehel 3ORM Wlli)lfcﬁublsmnl s t ehiecledalt®d by

setting t ' swit ch .S 0 en t I 4 orggrode
and does no reac%nt e \;\A%dei]extlgt/xeém tt-')(/g\I Wh ot[;ig?agﬂoangs F{‘&t?t: tigh ‘ocal
| engt h ofPnoresming t goefeta dhe QORI €HKasubrioytiine ts)temelgs -opd&he i ons

per f or megyddl t1t6h 2bRda- dPES T iihe deKEM HTGR FEVER et &EIATE OY £ Sybr g i ne.

However, in_ the ~WDE subroutine, the | ens, can op at desi rea}%

‘posi &%n 9reater (Fhan| oryealnke 'Re"w DF_mé%rGBF jsta’{] oRegde

focal | engidatéy othahe dienequali nﬁbcszp LOnthee 1é#sdiispl ap pene|  zoaime p

200) and 700 or ers

directi of 09 %‘dﬁfi pSc6RUPE], 180RE Hash Ul dird) 1HE 8V SBhen
\t he &thst upoer & srdewiPOsh becomesr snallelr Sthpnw Yegdwi t theswy

Posi bikeButd®n RIS the PoSp CIECkBEminatbeidiepibees kg Spkbebeddl oOF
the cr switch is ON (steps 203 and 204), the zoom notor brake is

appl dsﬁPé’cégé i*'ng returns to the MAIN program
: In step 168, the CODE CHK subroutine is recalled.

Thereafter, the position code POS is checked to determine if

it is egqual to "oyx". Until the position code is "ou", a

loop is executed between the operation of executing the CODE

20 CHK subroutine 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

lens. Control then returns to the MAIN progran. -

However, when the 1ock'swifch SWL is detected aé'being'

25 OFF in step 130 of the CODE CHECK subroutine (that was
(O called in step 166 of the present subroutine), while the
lens is judged to be in the zoom range in step 167, the
positibn of the lock switch SWL in step 165 will be judged

to be OFF. Accordingly, processing will proceed to steps

30 171-178. : ' '
When the lock switch SWL is determined as being OFF in
step 165, the indication prohibition flag FNODSP is set’ to 1
(step 171). The CODE CHK subroutlne is then executed (step
172), after which the code change flag Fgy, is tested (in step

35 173) to determine if it has been set to 1 (in step 139 of
the CODE CHECK subroutine). Until the code change flag is



When both switches are OFF, the position code POS is checked to determ ne
If it is equal to [err] in step 206, which 30 indicates that the lens is
in a stop prohibition area between the | ock position and the zoom range.
If the lens is in the stop prohibition ar ea, the zoom notor is rotated
forward (step 208) after having paused f , a perlod of t nms, as shown in

Froma vafte B TerbropaeyThy 1Rbe, 5{3?83%3 SBEBSL 47 S0 KBS

code chanlgbs;ts deternimgic fhat biheheodeatchange t Btagodemhanrsf begn] err]
the wide sex{regify ihag [fér]tﬁé peLitfont CohEP p%?sl)haé hseéﬂom;mwa brake

is applied (step 212) and t'he. subf out i ne. ends his case e lens is

set to tmgﬂﬁﬁﬁﬁ%ﬂﬁréﬂﬂﬁ?s for t, mgchster ﬂagﬁtMﬁ¥9RﬁkF¢¥E¥ pgsthg in

step )6,z48medr e f@w&rd a_’ilﬁe&:féﬁsmfstép 17ge switch SWVi s

checked in step 213 | f 3 i% ﬁég.swwv|s set, to ON rocessi
| oops back to "ie¥ She. p°?ﬁ& OWI?Q s&8 Fensed in, %?RRH9
steps 202&&@&lﬂﬁﬂlaﬁdmﬂ??yuxﬂé)iﬁﬂ&cat&mﬂeﬂrohnbmtﬂeneﬁlagnF és the

d tH d h
or o bi ¢ (aedred oln 8r6b128; (o BASE hokCBrak t.%eﬁtﬁé“’s%éﬂ?%d
count a Hertiemd F0) zam q:@n'@polzlsyturnshén I@eH%Qtt ifem ghiglosthis
obt aijped é%rlﬁxtl%%é n&atlliedCODEznﬁHKsﬂsﬁgogbgmabﬂ YePeReb.1end 1he time

D16, heRien@REFRL LR Bast 29RINE PERBReu RN RbrFHEERES: dR(E a1

rotate |n6Lhe f orward dlrectlon (step 218) to nove the lens to the tele

ange. o SLam T 2y Whdi Hlyin | AT e LRS! AE L odl hdtisy ODE O

subroutine is rerun. routlne I's executed and_t he

timer isSERPPRE at the l?‘?“f‘he""??ﬁ% bhei BBSPE?PP FRARaPOSedi® (eeRSHRL |
t he 15 Mby petatindidahe NKdom heetor r aewatd Afbeesshegmoters Haac koree St ep

220 to r%a%@%&“t $r§66%5§}§H§eotion of a position code POS. This

cancels any possible backlash that may occur. For example,
as -shown in Fig..26 when the lock switch SWL is changed
from ON to OFF at the.positlon where POS equals "7¢" and the

20 focal length indication is not prohlbited th_e value "46 mm"
is indicated on the display panel. When the zoom motor
causes the lens to enter the area where POS’ equals "6u", the
dlsplay is changed to. 1nd1cate 50 mm" when it enters the
area of POS equals "7H“. This may give a user the

25 impression that the camera is malfunctloning by switching to _
the tele range just before the stop operatlon, despite ‘the W
fact that the operation shifts the focal length'of the lens
to the wide extrem;.ty. Therefore, to prevent such’ a
misconception, the indication prohibition flag FNODSP'is'set'

30 to 0 (step 178) so that the focal length indication of the
lens is shown agaln at the point when the zoom motor stops

rotatlng. L .
" When this subroutlne is called in step 22 of the MAIN
program, the focal length indicatlon is maintained on the
35 display for a period of one second, in response to the
indication counter SCANT being set to "8" in step 29.
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25 subrouti ne. When the tine period [err] is has been re.achéd
processi ng advances to step 222. The time periods for the two tiners are

sel ected such that [err] is’ I'éss than [err], as shoWsin Fi.g. 26. The

ti period [err] correspondstothetl that is required to 30 elininate
ba@as—h of the nechanical system whil®'the tine period [err] corresponds
to ZQAM,FORFARD, ROTATION, L 2MFON), BRhraWedn8err]. If the tinme period

[err] i s shorterigbans] @Hdws téike | enowoREkE SOPtRé B0pH Mo-ndmsmnﬁmnbhe
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setti ng waprogrampl ai mMhds nsubeohitdieN O BRSE ﬁﬁEATtbmahbonuttlmat
e oot derafts, GREh e, Wied cdpstonchity 20 Linhddp HBIORDLD GEFF!

t he zoom ot or - IS app e subroutine
program szhzmmEngugnEﬁWwimmhaqu ofrom @FButot AN andwdhen tiet he

TELE subr GyddRe, semeﬂ swmCald eélet Nt 8t BRF3Helord AN NeRs Ofedbhes HHeS
subroutine 1s cal il settlng the tele switch SWr to ON when the lens is

in the zo@?ﬁq’%g%?‘ *position code POS 10 is not equal to [erf]. The
operation of aCWheaat ithge t Beonoom'mnormmanat ‘ROTATICHN e subrautf imearic

e opioOn cad Bt A 6851 Patden | SkoeRu! 18K Mo InRilakal KA WBR rop
subrout i néisnlta)ﬂ-s t Hen sadéi&siomhe ther wide oemtrenitv h1lags Fyipe | 4% can

StOD at apM eAged %&%ﬁ'@@ on *whilhf&‘h@ ddﬁiﬂ&no%lerlstiletérEtE Foleadet | ne
oo oo Ll e 0" ROERR R B 12 LD,
afg, o 231) . 'I‘Bne!C@EDEHKcswﬁlﬁutsnbnosﬂciameediSn qenfogmedaniide 3t at us
of thes! ogktavn1natIVh 1ld)eaRE 1t Wb WietiVdf £he P64 Btion code POS is
less- than or equal to "1," (steps 183 and 184). If the
position code is equal to "Oy" or "1u", 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 Fuyipe 18 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
from "1p," to "ZH'_'.' 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 "24". It
30 cannot always be determined if the lens is in the wide
extremity by only exami’hing" the position code POS. That is
the reason for the setting of the wide extremity flag FuIDE"* |
If the position code POS becomes greater than "1yh",
according to the movement of the lens to the wide extremity,
35 or the position code POS is already greater than "1," at the
time that this subroutine is called, the macro switch SWM is



switch SWI' and the position code POS are checked. |If either the |ock switch
or the macro switch (steps 233 and 234) are ON, processing advances to step
235, which applies the zoom25 notor brake and returns to the point just °®
after where the subroutine was called. Wen the |ock switch and the macro
switch_are both OFF, the position code REp is examned (in step 236) to O

det er mi ne et 4 Qat.ek ot Banyqr | 1@ CH.o .. 1e; 20
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ski pped, becausg the |leng has reached the tele extre . us, processing
junps 35 Wl?%"%tEBeZQQ,S(i§3°Hs coge, F9S, jlsng' é&S'E)Tn n@?%ﬁ’ %ékgalﬁﬁ Pp:!to AT t o

the Mg N %ﬁpﬂ{]@m code l-bl_'ntaﬁﬁ_ed i(fji;omhehéOebb:EOOHE'-QKE_sthbﬁtinbhm_llbggrz] :
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nmot or brake s app st ep 2§§) and oont WoPE ef urné to t pr.6gr am

BACKUP Qhacitita skep 186f g Thim, | a8 sipRged hkhgeposdtdon Redecifons

tha}{ ﬁfedl@@.-ﬁb éﬁtﬁhtqﬂpeﬁgfpé@wc&ﬁ% 6&1@%@&'QP}]ss-Iiisbswpeaahéao s .
performed by divergihg fromsteps 6 and 0 e, MAI.N program we

as froman BM-CE%LW@(B ?‘f‘O@%s D t?%ﬁeaﬂayﬁhg%%%aa%%ﬁrgﬁ?ﬁn.

These i nsur wuaohstar ECES - Wivefrorttets toceomi st athedpracesst beealsoroptf ®@f a
fixed perired plobi HRaPYRAES NGebhe 188, N WHldn E&kg&i@ét Ehealcou# I ek )
supplied fromthe backug capaci tor 320 when the batfery 300 is renoyed or C)/
i s depl eSMProuthae ((RteRFek? §orBd fHLt huntil the ‘position code

15 becomes equal to "Ez". When this'occurs, the zoom motor
brake is applied (step 192) and processiﬁg returns to the
peint just after from whiéh_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 Fyypg is tested (step 193) to
determine its status.. _ | - ' '

As noted above, the wide-extrémity flag FﬁIDE has been
set to 1 in step-lss'and.processing advances to step 186
just after the position code POS switched f#om-“ln“ to w2,",

25 that is, the lens is in the wide extremity. 1In this case, B
the zoom motor is stopped in step 192, the lens being set to {bé
the wide extremity and the subroutine ends. _

' However, when the wide extremity flag Fyipeg is 0 in
step 193, processing loops through steps 194 and 195 until

30 the position code POS is switched in step 195 as detecting
the result obtained from the CODE CHECK SQBrbﬁtine called in
step 194. When the position c@de Posléﬁanges, as indicated
by the code .change flag Feuneg being set to'l;'the zoom motor
brake is applied in step 192 and the_subroﬁtine ends.

35 - There .are twelve stop positibﬁs performed by this
subroutine for the lens which are marked by circles in Fig.



BACKUP operation, all functions that require a | arge anount 20 of
el ectrical power are suspended.so that the data in the nenory can be
retained for as long as possible. Wen the BACKUP op#Fati on begins, all
i npugS\wi th the exception of the lock swis& SW, nacro switch SWM battery
swi tsb/SWBand filmswitch SW are ignored in order to 25 minimze
el ectric poverggons#aipiel- whellithd S1és P! ishefebYosid gs@i%qa&h%rnfr ts
on the CPU 100 from an ngut nmode to_an output node by a PORT -~ - =
| NI TI ALl 2408 Qe otkrRiel fnseteforBFF soTRgs to Gaild thds mbrankigiet he
abgye- npttﬂié;QﬁépS\y%dsihﬂ&)- mi ik l?tdetefc_tmb_ﬁeiat whére stlg_e &Eﬂal itdon )
i ndi cation of rage; to iC efilmigs, gdvanced is_di aye n the
LCD d%plcﬁf%ahgg. %‘ﬁ%ﬁ&hFﬁeV%%k%"e P t'ﬁ?eﬂm c%&ﬁ%ob%§$of&fes éﬁiqoeched
to a | owextiresrfitgncy Whserpthe2machtoe swddralt | iw) clipasgedf frdme OMnmkpa OFF
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nore cur Waere e gogidnion codg7P@Suavichegufren. "7g8r tondBgflce, when a
m cropro ' QREDE S oo 2o f clock rate, the m croprocessor nmay

Qi err hIc;l'?' oE) Cig;ﬁh—@?ﬁiwz

draw 200 current. at sanme m croprocessor is operated with a

8 MHiOc| ock r&is- thEé rAklepkrrtesorthe | flegehars sofpdrsi yWI
percent gubebatindarerdt tike dalMEaspgedetitiing t tHBY ZoR@liwEas808wliech] of
current. Thus, one technlt&‘}s' or reducjng Bovver consu tlor&ag% an

el ectri c8Wcite Y wlep, ulenfr 4% Kk thE £ PRfR AR, QW1 PORed by
rynni ng treacRORhKel WidleAlehdAEnItyslbrThe ioperdBions toNshkiftathenfocal .
h-ed 18h5En2at) the Mids 'EHPERLSIHRRT ML RATY WS [d1dR14A R, | Bkcal i on
on e di'spFay panel and a 0 ,determne the mory setting of several

swi t hesopermisiens2per fasmes t by the t shoswpdesexaibed 1 %0a¥: HATAR

whet her REvVERSH! ROTANION I SiBréWtiiGie ) S S@iow€ver, in the WIDE

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

so t

travel range. : _ . 5
When the WIDE subroutine is invoked, the focal lengtﬁ

20 of the lens is indicated on the LCD display panel (step 200)
' and the zoom motor is caused to start rotating in the
reverse direction (step 201). Thereafter, the CODE CHECK
subroutine is executed and the status of the lock switch
SWL, macro switch SWM, wide switch SWW and position code POS

2% are checked. If either the lock switch SWL or the macro
\4 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 POS is checked

to determine if it is equal to "14" in step 206, which

30 indicates that the lens is in a stop prohibition area
between the lock peosition and the zoom rangé. If the 1lens

is in the stop prohibition area, the zoom motor is rotated
forward (step 208) after having paused for a period of t,

ms, as shown in Fig. 26. The subroutine waits until the

35 position code POS switches from a value of "14" to "24" in
steps 209 and 210. When the position code . changes, as



15 OFF, the filmindication on the LCD display panel starts to blink when
the battery is renoved (step 255). The filmswitch SW is then checked
in step 256 to determine if it is set to OFF. If this switch is ON,

| oadi ng request flag [err] and |loading end flag [err] are cleared and set
to 0 20 (step 257), the filmfrane ifcati on on the display panel is '
er ased (Bidabc%& bpd theoctsdiug of otlkedsoie shapg2S¥ladd r&gmf;; | thew t ch
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ghe ti rr!b ags| efsimea bﬁmﬁ?lvtl@lgl stétﬁsStﬂlwzQQZB tnm_tr%@DtméplmhsDanel i's
ea rLve ctrical power en, processing -
nﬁ E'I? tr(?asc?%erpg "?quf% é%%&ﬁ:gperat ion*stays in the |oop of steps
254 260 unUWhéheﬁbuitteiq{eswtlthhS\tB isetsetot OFEN. #&s determfinede ini ner

test in Eé5922§9 tBQ' %b%atﬂ% b%mb*l%adn\ﬂel mtf?,ﬁi,sg ag Pastedsiince the

timer was started, ﬁrﬁ'@aq 262 are veﬂﬁ&en el.ectri cal
pover t6StRR Eaﬁl‘sranfis rEr &d Stﬁé‘aE'éB d pF&V"ﬁaﬁePe\ﬂ E&ntizn s t o
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the canera, as | cat
period has _hot reached t, 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 forward direction
(step 218) to move thellehs to the tele range. 1In step 219,
20 the t; ms tlmer is restarted and the CODE CHK subroutine is
rerun., Then, the CODE CHK subroutine is executed and the
timer is checked to see if the time period t; 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.
The time periods for the two timers are selected such

that t; is less than tz, as shown in Fig. 26.- The time
period tllcorresponds to the time that is required to

30 eliminate backlash of.the mechanical system, while the time -
period tzl correspcnds to an arbitrary value that |is
larger than t;. If the time period t, is shorter than. tl,_
the lens would stop at a point closer to the telé extremity o
than is desired. : : _

35 In step 222, the indication prohibition flag Fnopsp 1S
cleared and set to 0. The purpose of this' flag setting was




by the battery switch being ONin step 254, processing cones out of the
above-mentioned loop, the clock rate is switched back to its normal rate
(step 263) and it is determined 15 whether a ti ma"berl od of seventeen or
mor,a m nut es.have passed since the ti®& was set in step 264. If less than
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t BACKUP operation (step ackup flag is se
he lens can stop at any desired position in its travel

range. ' _

" When the TELE_sﬁbrouﬁine is called, the focal length of

the lens is indicated on the LCD display panel and the zoom
motor starts to rotate in a forward direction (steps 230 and
20 231). The CODE CHK subrbutine 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 Poé_are checked. If either the

" lock switch or the macro:switCh_(étéps 233 and 234) are ON,

processing advances to step 235, which appliés the zoom

25 motor brake and returns £o the point just after where the

, .' subroutine was called. | | '

- - When the lock switch and the macro switch are both OFF, -
the position code POS is examined (in step 236) to determine
whether it is greater than or equal to "Ccy". ~ If the

30 éosition code is less than "Cy", the tele switch is checked
to determine if it is still oN (stép’ 237). When the
position code POS is greater than or equal_to-"cn", the test
that is performed on theftele switch_is skipped, because the
lens has reached the tele extremity; Thus, processing jumps

35 to step 238, so as'to apply:the_2pom motor brake'and”return
to the MAIN program. B N



Is reset to 0.in step 282. Afterward, the LCD display panel 10 is sw tched
to OFF (step 283) and processing diverges back to the MAIN program Wen

the BC LOOP is executed after the CODE CHECK subroutine, the test perforned:
in step 281 will be negative. Thus step 284 is processed, in which swtch
data is 15 inputted. -Based .upon th&einput, the battery switch SWBis
tested to det aloweeeid, | 1 £i tH\. posﬁymtbnhe:dtvéteirsy lessenblad, wegegssi ngQ
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set to C]\l processi ng advances to. step . 289. Alternatively, |f all three
swi t cRes18ng aeachqs thegtele; exty, “t 0 ‘ﬂé‘f'érm‘ﬂet\ﬁl]r@t it SBT (i ng
of lock aed sracreosmnmh@stéﬁv\lzﬂ)q SHl) sticrursli 1ﬁer1=a@ fzom tthel rzéodéh ues
stored ipn_the r se S\W,tch tin di f.fer V\/nat stored
in the n@ﬁ%ﬂ; g%gg(é%sisis ﬁé’ptlg %nc(estelpo zsjteatt)p 82‘8% c‘?ﬂ)trOI re mffs? ep , the
vol t age MAINhprpgram.y is checked. |If the battery voltage is nore than a

predeterﬁj\aggpvakugatggﬁ battery is considered as bei ng good. Thus, the

bl i nking of t | ay panel beconmes OFF (step 283), prior to d| ver gi ng
to tHe MAIN nggraFrP Euﬁﬁmtsﬁo&mmmir—% o i tquctiiang thak are

i nf or mat éxacabeal dob@eiifm*nawdamxuheopeaacﬂiw ay papel operathhier iEl) the

| h O: d
he set (e STheste HhocpLlekBind i POR HIRATE il 57 aF B Bamo The
val ues RXPgEaM tAE Meably d8r fremMr &ypeBADL CORE ch@@fs ((3§t epQ0P37 and

288), Ologedativnbahiierhd SRESE'EedpéﬁaEQbHQ These instructions are
15 performed to maintain data in the memory for a fixed period
of time by powering the main €PU 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 BACKUP operation begins, all inputs with the
exception of the lock ‘switch SWL, macro switch SWM, battery
switch SWB and film switch SWF_.Ia're. ignored in order to

25 minimize electric .pov'ver consumption. This is accomplished.
by switching the fports_ on the CPU 100 from an input mode to
an output mode by a PORT INITIALIZATION subroutine in step
250. Thus, 'only'informatio'_n for the above~noted four
switches will be detected.

30 In step 251, an 1ndication of the ‘frame to which the
film is advanced is displayed on the IcCD dlsplay 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 lower the 'pOWer requirements of the camera

35 circuitry. As is generally known, the faster an electrical
component is 'operated, ‘the more current that component.



no good (step 289), the LCD display panel blinks ONin step 290. The
setting of the lock swtch SW and macro switch SWM are stored in nmenory
(step 291) and a 500 ns pause s |ntroduced (step‘292) prior to the BC LOOP
junping back to 10 step 284, so as to p through steps. 284-292 until a
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operation ganfcgw en %pxe battery is removed (step 255). The film
switch SWF is then checked in step 256 to determine if it is
set to OFF. If this switch is ON, loading request flag
FFDRQ and loading end flag Fypgyp are cleared and set to 0
20 (step 257), the film frame indication on the dlsplay 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 process:.ng 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 passed since
- the timer was started. If less than two minutes has passed,
e processing jumps back to step 254. When the time period is
greater than or equal to two minutes, processing gdes to
step 260, wherein it is determined if the timer flag Fpqy is
30 set to 1.
- The timer flag Fqy is initially set to 0. When step
259 indicates that at least two minutes has passed since. 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, 'ﬁhich forces the timer flag
Fpy to be set to 1. . In step 262, the LCD display panel is



BACKUP operation. However, if th’a filmswitch is set to O\, the filmload 5

flag [err] is not set. That is, step 309 is skipped when the filmswtch
SWF is OFF. Thereafter, processing diverges to the BACKUP operation.
| NDI CATI ON Operation The series of instructions to performthe FILM

FILM -
10

| NDI CATI ON operation .are shown iy Fig. 21. These i nstructions ar €.
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at%’cll bl i@’a}wérﬂaﬁ' Yate (step 263) and it 1s determined
whether a time period of seventeen or more minutes have
passed since the timer was set in step 264.

If less than seventeen minutes have passed, the timer
flag Fyqy is examined to determine whether it is set to 1
(step 265). If_the flag is set to 1, power for the LCD
display panel (which was turned OFF in step 262) is re-

applied (step 26.6)‘ and the timer flag Fqy is cleared and set .

to 0 in step 267. Thereafter, backup flag'FBc is set to 1
in step 268 and processing diverges to the BAD CODE LOOP (BC
LOOP) operation to lperform error processing.

When the timer flag Fpy is set to 0, steps 266 and 267
are skipped. Consequently, the LCD display panel is not
reactivated. Instead, processing goes from step 265 to step-
268. | . -

When it is determined that more than seventeen minutes
have passed since the timer was started, the timer flag Forpg
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

Fig. 19 shows the flow of the series of instructions
that perform error processing. These instructions are

When
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step 326), processing goes to step 334 to call a FILM PATTERN OFF
subrouti ne. I nformation corresponding to the FILM PATTERN OFF is stored

in the display menory XA (step- 336) and the LCD d|§p| ay panel is turned
of f The FILM 5 | NDI CATI ON oper ation th%}%et urns to where it diverged
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removed, processing goes to step 286, wherein the LCD
display panel is shut down and processing advances to the
BACKUP operatlon. |

20 . When the battery switch is determinad to be ON, the
tele switch SWT, wide switch SWW and photometry switch SWS
are examined (step 287). If at least one of these switches

~ is set to ON, processing advances to step 289.
Alternatively, if all three switches are OFF, step 288

25 is checked to determine whether the setting of lock and
macro switches (SWL and SWM) are different from their values
stored in the memory. If these switch settings differ from
what was stored in the memory, processing advances to step
289. i o

30 In step 289, the voltage of the battery is checked. If
the battery voltage is more than a predetermined value, the.
battery is considered as beihg good. Thus, the blinking of
the LCD display panel becomes OFF (step 283) .prior to o
diverging to the MAIN program. The MAIN program will then

35 determine what information should be displayed on the LCD
display panel. -



the wind-up notor is brought to a stop in step 3405, even if 1.5 seconds

or nore have el apsed after the forward rotation of the w nd-up notor or the
increase in the wind pulse. Processing then returns to the LOAD operation. ¢
This exanple is for the initial filmloading stage, in which the film5
normal |y advances within 1.5 seconds befqme the processing goes to step -~
3406. After sidirh (4§t ache 'tlel&t%@i%EhSTQﬁTqu@idétps%?t Y S%@m -
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processing dlverges from the BACKUP operation. The RESET
operaﬁion diverges from the BACKUP operétionlwhen more than
seventeen minutes have passed sincé a battery was removed
from the camera or a battery in the camera fails. The RESET
20 operatlon 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 inaccurate or may not
be reliably read back. '

25 First, all'memory locations and flags are cleared in
step 300. Thus, the position code flag FPOS is also cleared _;;
so that the POSITION CODE INITIALIZATION subroutine is .
called when the MAIN program starts. ' Thereafter, power is
epplied 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,. bettery-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 checked in step 308 to determine whether it is

OFF. If the film switch is OFF, film loading becomes




and step 3415 is executed to set the flag [err] to O. “Processi ng then
returns to step 3404, eventual|y returning 35 to step 3413. Since flag
[err] will now be equal to 0, step 3416 will be exet€uted to determ ne

whe r the flag [err] and SWAP have changed. Because flag [err] has
be st'ablished in step 3402 to equal @ and SWA\P has been changed from 1

to 0 an ar9sshaleve dthekpfexeyi Fbe tblimeloadt neguasdp 8hag. FypRausis

processi ngséPetot P $hestépliosband ehe RPSET @g»léxwﬂoxﬁ(aﬂe%&éets {%& Ba{h
S oo

3417, processi goes step 3418, where the flag [err]

After the ﬁ%yfe&’?rﬂég"ﬁeen set, the subroutine executes step.3419 to
exan ne whet herH&wWergubfsthe filmt switchdipubet ten@i)s thew fidmedgsid ve
result ds t.ai ped. her.ef.or ste 04, 1S executed. .
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flag [ err theasf idaerewielyc8WF r ben QFFo oTheneaftpra4pgpcesaing diwiergesgual
to 0 so that ' . 1o 3404. In the neantine, the w nd

HH GRS SPera . .
pul se [err] is swtched froma |ow level to a high level. This 15 neans
that a ch D RCAZEZON, ORQX &AM i n the flag [err] and SWAP in step 3418.

Therefore, st en‘rﬁllbéﬁigiggéi\jﬁﬂns_@ir”t&fl ibae [ eo ] petsd ﬁng mgrstpm.&M?,
proceggl n te erern err IS et t . step
3419 ié egggﬁféﬁifﬂﬁer pRIatian narg g e i’]’és Eiﬂ_t‘-ch%&‘f romhgﬁgﬁe | ow
| evel to &nkitgluctiéovs aadeS\Weecutest by 1divemgimePATIESRN Bthak MAIN

| NDI CATI %S(%béﬁut ivife | BABRUDOIPAEAt oM SPtRE230AD JPErakibl AT TERY
BLI NK DI CATI ON ?Hrbrou“ ne ifflumnates the filmpattern in the LCD-

!
dmay pHPEK QRERafAe™i nd pulse is switched froma low level to a high
leyet. 25 Thistcasep t3m0)i flialy CFyg disspeapmdaresd to sdewearmlisel ay

EQZEU{%’L%}‘?%‘S”%%JF%&E Lo, 1 seRUsll ¥ B LR Trona e N ha
pul se coif et WBRD (thepagipogover phathencanptnts oPrRMghty AN AUnt er
WPCNT 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 loading
request in display memory XA, and diéplayed on the 1liquid
crystal display panel of the camera (steps 322 and 324), the
flow operation is completed and control returns to the point

just after where the FILM  INDICATION operation diverged

® 25 from. : _ .
N+ ' However, if the film load indication flag Fypp, is set
to 0, processing advances to step 326, where the film load

end flag Fypenp 1s checked. If the flaqg is set to 1, a FILM
PATTERN ON subroutine (step 328) is called. This subroutine

30 pé"rfo_rms a film count F_ check. When Fg .is not egqual to
"ow, 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 Fo in display' memory XA,
before returning to the point from which this operation

35 diverged. _
If FLD'RQ equals 0 .(in step 32.0)- and Frppyp equals 0 (;n



T

30 becones equal to "117". Step 3423 then exam nes whet her the w nd puI se
counter WPCNT equal s "0". If the wind pul se counter WPCNT is not equal to
"0", the WND PULSE CHANGE subroutine returns to step 3403, where the s
processing nentioned earlier is repeated. That is, in the WND PULSE 35
CHANGE.subroutine, the content of the,m nd pul se counter WPCNT is
subt r act edepneabg)pnepwwssmy goexe tb thtepi B4 twil sailiera] . Frihen tHg)

W nd, uI s "0 wa, rotati of ,the film
advange no or Quérr g’? (Gi?.%3424 nfgqﬁ?g&%ﬁs é%r?%?o?‘ggn%oﬁ ex’éla%lt I on
of a RvamomEMh eq&omedssimgtgeesiitsplmemem@rpf XAhe($133D NG 5

Dt o mey3s P Wé%h@et 3423 of WV\F’ND Pe IR oy rhaC g

per f or med. en-ste ULSE CHANGE subroutl ne i s
execu® edIN!aIﬁwaPNvepaﬁgﬁépn. theny gptuzgs: &Ongmm'@t hfé:r V@Mefézpm-t 0
step 344, V‘.’Df'fhel Ei%ﬁ caﬁﬁeeFSI éﬁe@kgz.gt B't@tbg : N 1 &b afg, rma} ive
answer ven,to go to n step err] is
e SrhAshihs PRobedbots et ??5%%&%;%?& ﬁcriﬁﬁg abiveran | 350
and 352,ande thdm retotras [ieor]ths poetinto firom [whidhi stiset operhtdon [ err]
s set t‘ﬁ r . Then, the FILM | NDI CATI ON operation (step 354), whi ch was

S

previ ou cribed, is performed. REWND Operation Fig. 24 illustrates
t he 10 | mmvat#@m&mme?%%ncmeﬁ aubEpyEingrom step 62 of the

MAIN progr amgii{le aa%i?@ﬂhbheaﬁeeuemﬁ l QBeddLQAV\EltI‘JQ ﬁl&@:lr athen. f,oafﬁhl S
e T e
r ot atuorirtnere:celeﬁed-Theﬂ'é@ftélowghep'is@ pgrpay fepredhe 88rigs cofi ne o
whet her mQthatrﬂdﬂ@dm“ag: Q‘i‘in&ﬁtﬁe id gAY operd¥ion ThHesisigatiapedi ons to ¢
Irrp!lgrregt tl't"i‘.3 St ggpl ng gis operation automatically winds the film
that a user j.ns_er.ts into the camera to the correct location
so as to permit. the taking of a photograph. The operation
is performed when there is a change in the setting of the
lock switch SWIL, the macro switch SWM and when the release

20 switch is set from OFF to ON, assuming that the loading
requeslt flag FLDRQ has been set to 1 in the MAIN program.

First, a wind pulse counter WPCNT is set to "18" in
step 338. This count corresponds to the windi'ng- of four and
one-half frames of the film. A WIND PULSE CHANGE subroutine .

25 (sfep 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).
Initialization flag Fy,;,; and wind pulse off flag F,, are then
set to 1 in step 3402. : :

30 . In step ."3403, a 1l.5-second timer 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 "0O" in the WIND PULSE
CHANGE subroutine (Fig. 23), to be described below, a return

35 fl_a_g is set in step 3404, so that the forward rotation of

the wind-up motor is brought to a stop in step 3405, even if




-

W nd-up notor. When SWF is on, processing advances to step 364 to stop the

reverse rotation of the wind.up nmotor, set [err] apnd [err] to O, and turn
off the filmcase 30 indication and f|In1pattern ¥iiat are shown on the LCD
ns. to the beginning of the

di spl ay panel Then, the subroutine ‘r%ur
d _FLDEND
050y kb0 EL YR R PRECTM A BT
si nce [ er rgf 3%heequihd-gpamblar r predeize s ibcrease 320 Hhs whpdFipulse.

| NDI CATI v Jeb thed 32
SN GLhgcindh 8853008 KhPRAG) SBUE TR 2Zamte St R

affirmati ve answer . i si R

execut ed, MhdfPERf dheat iBitia réip‘d'hd?-ﬂﬁ ipg; wkagem B&t t‘éﬂfﬂbff: £s Giln ed

: n t hSSSdeﬁilm nadv?fféeésfvﬁl&lﬂ%h.sw Ebcbﬂasf iBeEorEli eaéls Qiroafmiﬁrg t he
I qui Ccr ne t t.c n_fhe
REW ND op&© g;rocgfgei'fg s\é\’g% 32{: T?esgnp&v%‘;qt Qé SHEd
pul se detedmeonsnnpzn4ﬂﬂ1e&amiméarmbdtherThlbattepydéSeansthneC@mamge of

the wind pylige bl | n% éCWA&é/e'tJ Odétﬂkﬁﬂnleevﬁhetﬂ.@r Tﬂ?&' Hartt%ﬁp ¥} a

filmpattern |cat|on perat,ion IS execu Ln t efllmpattern

i ndi cat i okeBe¥esk |‘Bhr Rethe Rfiﬁéf‘f"ém %vﬁ‘%nfhﬁ LCB ™Y SYfFhya pSAEL i s
t ur neggof i:raicéémhgrr&iwer\géw pol tche hargExupr mparhmi/drevalftm athiegh

| evel . hen N shelk 0 5 t f our
wnd pul sESERRRGd St o ERPCHERENS oo CHE BRokignt> ed'F BEbp.
frame of Lihestepn3#488.been. rewound | f step 370 indicates that one film
frame has not hﬁ%ﬂ r Wbk e Roaifdd 310 atRel cpRRéEsl, stpis34d is

pcaon 20, e B Lo Lie Tl Lo et hd B aperl 5 LoD
the txst SerfdsmodF mrstap. 370F, theefidiP swipehf8WFeds ON, step 3410 .
| is processed. This step sets flags Fyppg. Frpgenp and film
counter F, to "0", stops the forward rotation of the wind-up
motor (step 3412) and then returns to the MAIN program;
This operation is performed in case the back cover of the
20 camera is opened during thenfilm loading process (this
process is known as a blankfshot £ilm advancing operation).
If the back cover of the camera is kgpt closed, the
film switch SWF remains OFF. Thefefore, processing goes to
step 3413, which determines if the wind pulse off flag
25 (Fyporp) ©duals 1.. Since flag FWPOFF is initially 1, an
- affirmative answer is given to go to step 3414 to determine
~ whether SWWP equals 0. SWWP equalling 0 correspohds to a
low wind pulse Wp level. If the wind pulse Wp is not at a
low level, processing returns to step 3404 to repeat the
30 loop (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 1ow_1gvei
and - step 3415 is executed to set the flag Fypgpp to 0. L
Processing then returns to step 3404, eventually returning
35 to step 3413. Since flag Fypopp Will now be equal to 0, 
step 3416 will be executed to determine whether the flag




In step 372, the content of the filmcounter [err] is 25 decreased by

B Thereafter, the FILM |ND CATION subroutine'is called (in step

374) to indicate the frame nunber of the filmon .the LCD display panel.

When the FI LM | NDI CATI ON subroutine is conpleted, the REWND operation

junps te step -362, |ooping through itgginstructions until 30 SW is e

turned ﬁﬁg@g Qpar FWWIN Havle Gltandgedst r Beeaukbe Fla@VE P Thddepd&eK O
a e,

o verges ShERLRER, (40P oL 1 Gl A pEl Ba KRR e
i s storedechanged Ifxom [dosteiop. annasﬁféyrm e answenr isi giveal ito riche

OPErati oncokt ' in ARG TAIR] Ahide FEE P BERS N LEBRCRHLIPO io

switched Tromthe rnp
batter§y pdimece hlsemﬁsagr 5upQNQ-I 9qua|§|sar1nd@ stem>er$4slt7ap meERssingkanaed to

erase  heygoglgep g g8l | le?ad the Hald'aylfid] ofd | 88t £8ToL e AfER iveid 2y

panel 32. In step 38 the loading re I s: checked to

err}
determIN;;quFWPBNﬁePaFObfen Betyhiths I%ﬂPF?PékAet% gcutre £688 M4¥¥d @ -
flag [ errdo iexanbitk echéthelet swwPnequalst 1is €t the ¥ind pudpe3dF2maink both

o resgihfoadln end %Iag T&QOb%%iLPE LCFhBQB%Lrhs %%E&V?qo wgfg set

ei ther the reguest
to 110 hexsquiiedD GRTRSN Bmgeﬁﬁfine épos’serﬁmv% %‘é\‘FH’%d“Pﬁ: s§é96385

data for Juleg,| aoasvendhs &, bﬁhbﬁr th&Wftlcdq fmfi fad nbesht eRafyEaar e

changed FROM ?h%magtf 335 gee, EAEIT, "By, rE R adBip, 65 0 088 RBRE TS
change, processiimg qrest bagkerﬁ@8$404l-oopifng tthﬁr omghnttil!ps 3de 3eindwith a

pause of pihZEe 1sSEoltThEd Wiidn o hwe idven cbenen Dgh Bevel he BRiSI Ngs (7§
in M0 Yeal E%t a change has taken place both in the flag Fyprnr -~
and SWWP in step 3418. Therefore, step 3417 is processed.
Since flag FWPINT equals 0 in step 3417, processing goes to
step 3420, wherein flag FWPINT is seét to 1.  Then, step 3419
is execute_d,__ wherein since the wind pulse has switched from a

20 low 1eve1_t§ 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 'f.i_lm pattern in the LcD display panel when
the wind pulse is -shitcﬁed from a low lével to a high level.

25 This causes the liguid erystal display panel to show a
display that cofreéponds to the actual advancing of the
blank—shoi: film. 'After exe_cqting the subroutine in step
3421, "1" is subtracted from the wind pulse counter WPCNT
(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 "0", the WIND PULSE CHANGE
subroutine returns to. step 3403, where the processing ...
mehtioned earlier is repeated. That 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




20 actual switch settings. Wen there is a change, power is reapplied to

t he -.LCD panel in step 388. Based upon the switch data I nput fromstep 389,

step 390 determnes if the battery svvltch SVB is ONF* |f this switch is
progessing diverges to the above- ment, &oned 25 BACKUP operation (step

whi | t f k ked
(st 392|) EH‘E%heﬁ l)zkﬂs?lvm tté%% QQ% k)(&Iirs%ce“t'.s‘t‘s\\'lﬁﬁtl'glp w?ﬁk&' &3% op esfaﬂigﬁ ©
does not hathet Fozmandh Eotatinns °fst@p‘-’—3§2lAml @%H‘Eﬁ nBgtorhiis s#%@ped
swi tches thesgpgesipdhGahi e1agndst ke t3Gorbalie Mon-widait bh W tAREwEND

display 32 to Then 393 is rforneq to , dete nelf therelsa
request f or®PYRY ‘F@"o‘?"@hg;‘ﬁ ﬁpcesﬁ%ghgpgq oasrt(ﬁﬁje—’;
di verges t copémttﬁhlil operati on (st ep 394), which was preV| ousl y

d bed 3 ' '
o T o boE8Ra e (A ERIPRE, (RELANSLHR BERINDC JOONERE I,
i ndi cat es tsfmultd]ebleocnegﬁpmﬁdsw Wheget stepONI4 Y} 0&fssthe db@@t(?lgts@ps

fggt gnah 2?%:!1}@(%3 396rbatiheWiad hsfceEt.QE&lg laS fggat%?gr L,naellarfl ej st @av%t%g .
395 or steﬁegfgtﬁsil‘gfff'ﬁ%% ‘a°t£F°F§eﬁ’;d3 |pets?%pr%g@)) t%hélgferﬁnf 0

whet heLot hpricess ionyl gistsectiorosght shef\\B4i0d ,san taf CHfmativewensver if

t 395 9 bt h t 9 St
S0y and 3o 1TRi S GopRL" SN | ¥h5 RIREC ?%ngdgt’gﬁtsggﬁﬁvﬁ‘che%‘\/@ $a87 oo
turned. OFFipenDf tsheseti |1'm Ibaémﬂg Bgm@t %R chosvE £erdding nREWENPo pe

OFF in stegp EQZtiamceSﬁt NgtEp8s 34a ,StB WS 9bel ethel FiNm i Soweter OFRe
egual tol Tereaf"t the FiLM'l DICAT CN% routlr é%eg 46)2) i S
c | 5 AEt &o &er'f&’rimn r?'sst Te58F tRel test of
step 399 rnhepnswhae FIIM CEYDIAHTION operation (step 354), which was

previously described, is performed.
REWIND Operation o
Fig. 24 illustrates the flowchart of the REWIND
operation which diverges from step 62 of the MAIN program
20 and from the above-mentioned LOADING operation. This
operation rewihds the film back into the patron when the
last film frame has been exposed. '
In step 360, the wi_nd-up motor is started in a reverse
- rotation direction. Thereafter, sfep 362 is performed to
25 determine whether the .film loading detector switch SWF is
o OFF. This step functions to implement the stopping of the.
et wind-up motor. When SWF is on, processing advances to step
364 to'stop the reverse rotation_ of the wind-—up .motor,' set
For  FrpRro and FLDEND to 0, 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 program. If FIpRO and Fypgyp €qual O,
processing goes to the MAIN program and runs until it
reaches the FILM INDICATION subroutine. Now, since Fpppg
35 equals 0 and FIDEND equals o, step 320 (of the FILM
INDICATION subroutine) gives a negative answer and step 326



goes to step 403. If step 399 results in a negative answer, [err] and [err]
are each set to 0 (steps 400 and 401) and the FILM I NDI CATI ON subrouti ne of
step 402 is called. Thereafter, processing continues to step 403, where a ~
check 20 of FLDRQ is nade. In step 403 and step 404, if it is judged that
both the | oading request flag FLDRQ andé&he | oading end flag FLDEND are s@
to O, povgztvém ahe alfElriliatyilvey greswedri s Tammtssp | 334} ep 4ULM 2BATTERN | n g

step 406, dﬁs&m&&@ x‘i‘é‘tﬁst%@écu%‘éé& 'M&tiﬁg%tﬁaﬁ&q §§8¥é£§oﬁ&%&dtan

memory and t he. processi n vances fo st
above- merkthen&d 1"4 mtf—%r%ePftfo is steyedosing thig pRigplay Tmemory e¥ar cal

power Cowtstrétesw@) he wigw! ltﬁ@ tﬁlllhe ihﬁidﬂt‘-i[&xﬁ)’aﬁéaebn 3@he 1liqdfgs, in
t he LOCKoeratlon g; the s of the lock switch SW, battery swtch

SVWB ard 5% Yrﬁ% R4 mnge, processing stays in the | cop of
st eps 386-387 WhHrertmé\efizlmssaltlchnmE n(imetheaREHIUD tdpeﬁatiimrsm ish SWF,

S?L%/ugne ﬁgepoéﬁgg\%mib%opg% %pth ?grlglsssm%{h%ésmvé ﬁgﬂé\g proceSS| ng -
exits thé%elqtdpgl t epguokien is 69ersomednext'f§@§p $%eR hdetsgtencthoaTA
10 e P EaS el G o yavay -l segor
ﬁe?atll Pon eﬁ"ofL'lmt ds't %éﬁﬁmt 1aqjgjé‘rPsstI PerAt ¥R us
posi ti onisi Ielxelumt@d/.en In €héecfiimepabterhi andlisatslsnompe:amdm,t athe g. 28.
oL R et i, L ONAY o  BR fe © 0
the righthsi &dns € Uié@aﬁéésﬁea%@F‘S%ntfrﬁ“e& 1°"’F69"89¢aﬁﬂl hiigh ance. ;)
level. Then, in step 370, a determlnation is made as to O
15 whether four wind pulse changes from LOW to HIGH have
occurred, indicating that one frame of the film has been
rewound. ' o
If step 370 'indi.t_-:at'es that one film frame has not been
rewound, _s_tep.s 36_2-_-_370 are repeated. Thus, an indication
20 corresponding to. the 'fi_lm beiné’ réwound' appears on the LCD
display panel. If one frame of the film has been rewound
(as indicated by the test performed in step 370), step 372
is performed. , ’ :
In step 372, the content of the film _couhter Fo is
25 decreased by "1". Thereafter, the FILM INDICATION
subrouti_ne__is ‘called (in step 374) to indicate the frame U
number of the film on the LCD display panel. ' When the FILM
INDICATION _sub.'ro:utin'e' is completed, the REWIND operation
jumps to step. 362} looping through its instructions until
30 SWF is turned ON. ) R o
LOCK Operation
Fig. 25 111ustrates the flowchart of the LOCK operation
which diverges from step 21 of the MAIN flow. This -
processing dlverges when the lock switch is set to ON and
35 the photographing lens is stored in the lock position.
In step 380, the port initializing operation is



measurenent step "1" corresponds to 5 m-[err]

measur ement step "2" corresponds to 3.7 - 5 m Alsg,. as indicated in Flg

28, in the zoom mode, |ens l‘atch steps are 15 représent ed in steps of.

and L 3" to correspondl ng to t he dl% tance neasurement steps from™ 1
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. IPhe ded@amimsc ULt pébiet |<b'#=4 othpticwas ehopubted bayg 'chranged hﬁrgarre as

that for ltpes dadiaCitrditenis i orél t11¢ HOMGEy (step 386). When there is

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 in memory and the

20 actual switch settings. When there is a change, power 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. 1If this

switch is OFF, processing diverges to the above-mentioned

25 BACKUP operation (step 391), while if it is ON, the

\_{ condition of the lock switch SWL is checked (step 392) .

. . 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 l;attery indication on the LCD display 32 to ON. Then, step
393 is performed to determine if there is a request for
loading of the film. If there is a request' processing
diverges to the .LOAD operation (step 394), which was
previously described. If step 393 indicates that there has

35 been no request to load film, processing diverges back to

the MAIN program.

and distance 777



node. This permts one to take an in-focus photograph in the range of 0.90
mto 0.94 m 10 D stance neasurenent steps "16" to "18" overlap, as
shown in Fig. 28, so that in-focus photographing is possible in both the
zoom and macro nodes at those steps. That is, the long distance side of
the macro node and the short distance sb8e of the zoom node are overl appecO
in the range 15 stem BA2 dHadigatesorthate theglockt swdschi ®WEL nis heetocus

range in ¢deMNpGLos®Eei kg eé%éhgtbpynslgsyaﬁa ibe.shgﬁé dag5apesesi de in
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I'n the priet ed«#téqrmmwheﬁhe@r ﬁh% 5&%@ dogd tdetepternswitchi Sightisn,

di st ance g@asgen@RF .St efo v?érefo”i%pg%@%é 03bGnSahat cio 6t &re 1ot t he
macro node. .l,n this case onla/ the 3_5& warning is given and the

rel ease MsFRGIY S PLAGSSHAG PY 'd| stance measurenments
from"1l" to 3@teds" 300 raaplorﬁbsodlfmskl aﬂrﬁtlseepsthd" fdridn 18'adibtd,

f ' | SI FT. be ~
G ccoRiodusetal Hafth orr, bhe BRRRY) thfnedl e 4 cntd GFRY £l 1O D€

neasur emdepdéng zleﬁeytem @Wé'd:h tfméF zbdndetasmined stepbe-apw tis sHigR t he
I ens froRwihe p3ece¥dGmey @Ge'serﬂdxé 3y tQJlﬁer@ﬁIr{ g |1 télﬁt AQPpd ange

to correspon ) Iens 1 atch he_i de |l en 71 of
| ens | at 8%“3& £ 1l g q?ﬁ #'é%é I é?’(,en €§Fﬂe %D{QATB%m ’%ﬁ’r’?jﬁ'? ocus
pi cture t(step mlaeniw tda]deeﬂ.r ange theStest perfprmed in step 397 is O

15 negative or the.test of step 399 is positive, processing .
goes to step 403. If step 399 results in a negative answer,
Frpenp and Fyppg are each set to 0 (stéps-goo'and 401) and
the FILM INDICATION subroutine of step 402 is called.
Thereafter, processing continues to step 403, where a check

20 of FLDRQ is made. . .
In step 403 and step 404, if it is Judged that both the
loading request flag FLDRQ and the loading end flag F1DEND
are set to 0, power to the LCD display panel is removed in

step 405.
25 In step 406, the switch data that were inputted in step
389 are stored in memory and the processing advances to step g)

387. If one of the above-mentioned flags is set to 1, step
405 is skipped._ Thus, electrical power contlnues to be
supplied to the LCD display panel.

30 . Thus, in the LOCK operation, when the status of the
lock switch SWL, 'battery' switch SWB and film switch SWF does
not change, processing stays in the 1oop of steps 386-387.
When there is a change in the status of the film switch 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



A description of the MACRO TELE SHIFT Subroutine (MF 5 SIFT), will now be" "

given, together with an explanation of the DATA'I/O operatlon Reference is
made to Figs. 27B and 29 for this discussion. The fF#st step perfornmed in
the DATA |1/ 0O subroutine (step 420), is the conversion of the DX code of the
filg O--.loaded in the canera to an | SO Sfsensitivity val ue. At step

4221 he zoggl €REENELE LpE I’i‘ﬁt tﬁg Q.Buttllﬂezoom I ens 11 i s al pha-converted
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this step, phot Oittyndat a messutement i Ssteps npare Thepresertiead 43 an

AUTO EXPCS : Tl Al AS}-@/ATI (AEF ubr.gut i IS
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det er nilfe distiances cfee theref |sé;gap[sem;e| disted pn (‘-b?e[tlm sidetp§
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PROCESSI NG oper ati on, st eg to be (i%crl bed beI oWw. 4h8 fg‘sul t of
the rel eas@‘ﬁa&"l?eﬂeé’d: t%’é?po lstéiPIZFﬁFE’%n gkPi & BsfeP 4@ bSFRBPRed

tQ(§et er ni measiaementt thcr'e"t atarrdsponds agoMB.Sl M Bs mqualAlso,a aal ue
fg1) If 3 1) T
0 §nd'¥ﬂéa 'é i?.qlﬁ(f bg 2 ﬁf‘%&% leikt Pi&ﬁgsf Qn'\@téég " e g

subroutine 1s rned rohtlne ustra
29, st&?tsr&PF@?@P&?dr oit’htﬁ"éﬁp%f"?h 1" and "3 ', °°rresP°“d ng

to the distance measurement steps from "1" to "18" of the

zoom lens '11.' For example, for a distance measurement step

of “1iw, _f.he ideal focus'position for a lens latch ‘step of

"iv js 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", corresponding to a

latch step of "3", the ideal focus position is 4 m. - At

latch step w3n, a photogrepli can be taken at an in-focus
condition having a range of 3.7 m - 5 m.

25 The electronically controlled camera of the preferred

N embodiment is unable to take an in-focus photograph of a

subject for distance measurement"steps of "19" to "36" when

the camera is in the zoom mode. In this situation, a

release lock or short_ distance warning (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:mg the main sw1tch 30, so that the camera is

switched from the zoonm ‘mode to the macro mode. - ' N

_ In the macro. mode, 1ens latch steps are set from "1" to

35 "'J.Q"I _ which corresponds to distance—measurlng steps nign-

"36", As shown in Fig. 28, distance measurement steps "16"



zoom notor 10 at step 4381. This permts the zoomlens to nove towards the
tele extremty. After this step has been conpleted, the position code POS

i s checked at step 4382 and, based upon the obtained code, a test is nmade -
at step 5 4383, as to whether the zoomlens is in the position where the
posi tiron code PCS equals [err]. A |l ggp between steps 4382 and 4383 occups«
until t madourmlnerwofﬁe@pcﬁai deedlens h liatath t Seepoiim opncada PAScequal s @
[err]. Pos! £ behr],

he 1 vt o Thd PRIAE "Eed 88 PERLLIGH S haSho "EE LGBaRTaten 111
forvvardirsnt(atﬂﬁmnof Macreodensodatchegtep "at @M)On%ft@rtekEpaHSM has

been exg Wﬁd P4 d Fande %P%e;h (Htep £385) bPsegheeni ne if
t he zoom ens |s at ol nt where the code Is equal to[]g(r}{f]éll:ﬁgeloop
bet wSen mepsHrement, 33teR H 1833 £osreFPongs: i o tﬂ%c siensn RBqual s
[err]. Vben thher qa8dIeFods Stﬁisiﬁiczrg&’cape(adnwcimllamh ogtégne"w e
extrem zoom not or o & dy o € ation
of the MBotheb orne o haTsbE, dbrtd T pbE BYBRL 44 E byt St
subr out imode. F‘rmtsespengitsntaml 29 taken arctimmfocus spbptograph tie DATA
/0O ope ?EI an L0oFUETRYG £ tof 108 MAGRO TELE SHI FT (MT SI FT) subroutl ne of
Fig.

unct | ns as a sw t-chi ng net hod for changl ngPt he zoomlens 11 from

t he19racr o exPiskpnget d"??%“’f%‘?'%“%xﬁt&ﬂst y" when-%he t aNEEF HRBs ur¥hent
i nf or neéhewni bei Fages28p 36 thataline forage photogeraphdng rsdeossfiikdre t he

main CP CBEEH! g,et %M%Tﬁéér%hﬁaewf&tswasé%@{@l nerpak lqerforms

steps 4 SO0 as to:-produce £ens | at ch data (

% Xposur e
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This avoids a situation wherein photographing cannot be
performed in the maecro mode because of _fiuctuations 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 taking of an in—focus
photograph is impossible in the zoom mode.
In the preferred embodiment of the camera of the present
25 invention, distance measurement step "36_“_ N
corresponds to lens latch step "i9" of the imacro mode. In
this case, only the short distance warning is given and the
release lock is not performed. |
In the macro mode, distance measurements from "1" to
30 ';_15" correspon_d.to lens 1latch ‘steps "1" and ""3"-"_'_16'.",'
performing a MACRO-TELE SHIFT subroutine (MT SIFT
subroutine), to be discussed below. . For example, in.the
macro mode, when a dista'nce measurement of " is obtained, .
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 l_atc_h_ step v1v, The ideal focal length _



switch SW. is ON. [If the lock swwtch SW is OFF, the DATA |1/ O operation

| oops back to step 444, creating a rel ease standby,npde. That is, if the

rel ease switch SWR i s OFF, the photonmetry switch SW5'is ON and the zoom

svmtch SW or 5 the macro switch SWMis ON, a rel ease standby node exists
|n steps 444 to 448 are constantly"{)‘erforrred If the result of the

in stef 4sas ntatchestepat"i*helphst anetay lenist Catsif valaet do @F 26

the resul t pg 8 t{ho t h S s

ON, the D Ai:fn}i g oﬁfaﬁoﬁéﬁi@eeéggghgg c&'%t gﬁ?hggg(te g‘r 5" jE)‘fq‘i:ﬁh Wr\/k%%

If the tes? Radé’rn step 444 indicates that the rel ease switch SWR: |s set

RELEASE. SEOENCE "“ﬁmdw‘“' HACRO-ouR. a1y °9335b%&§g@23 o
RELEA r,ation ated. in Fi an S

LENS LE?CE%@E stBrdut TR’ Pﬁ t‘-’rfe"edb s B‘FSEPFHeW AR expiapation of -
di st ance ntlheubPARBNT/Onioperatiion. AReférendés tonmadectot Figsdi F7B Gnd

nmeasur ene S step 4281. The di stance 20 neasurenent
step is rg&é%r?g?eﬁﬁfg as'r%mr%fﬁ%ﬁqn\?al ue AFmin of 1 and a nmaxi mum val ue [err]

of 36. ThereafThe, Ldxst 45bepi Parfommeddinnichei PATAIT LR niswkiiant ire made

as to whet (aep hezm;c;rolsv\théh cS\Wlér%ﬂdH nef ehe \H)@ncbhév\%;&gwfﬁmaﬁ\é\m

d
or forts et 1 Uit R B W 1UR, 0 R MEEPIEY e o Aance
measur emalﬂt%n eh22s tbeszohmncodeeq’m inforigitidd of tlhiéi zoami Tensnauer is
obt ai ned, i§1d1 Jiﬁﬁﬁbeftﬁﬁogéapfelﬁagn % ?osﬁﬁgno bRatiBf géQDG' Mg

4284 i s executed to cessary proceéssi ng

A di |
CC(_); Oi/lngl 'X?D‘%et The HF§P&FEBtn§& Yerdiues IampRi SRS a0 t Amonaks offat ch
sfe
; e

LL. varaddfdmaire Fpui i (ful Despeanapataried BiRmbedd5 o MMERE Boom
equ [HbﬂaWéw&'ﬁ%é?%%%ﬁﬁhté£V¥H%'§§eé{¥iéénfoé§icfe§é€8 é%si%igess tggn or
respect to the Fi,, 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 Qf the DATA I/O subroutine of Fig. 27B
is performed. In this step, photometry data information is
25 input. Then, in step 432, ah AUTO EXPOSURE CALCULATION AND
FLASHMATIC CALCULATION (AEFM) subroutine is called. When
'g; the AEFM subroutine is completed, a test is'performed-to
determine if the release lock flag Rygock is set to 1 (step
434). 1If the result of the test is YES, processing diverges
30 to a RELEASE LOCK PROCESSING operation, at step 435, to be
described below. S '

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 processing MT SIFT
subroutine is performed (step 438). This subroutine,
illustrated in Fig. 29,'starts a reverse rotation of the



to "1". When LL is less than or. equal to "1", the LL 35 subroutine is
term nated and processing returns to the DATA I/O flow operation. Wen LL
is greater than "1", the lens. latch step LL is increased by "1" (in
step 4286). The processing returns -t he DATA I/O oper ati on. .

2", a

Therefore, for- e en, the di st asure ual s .
| ens | at ckh®8Pe %Prg) ﬁ\‘\g SLEP 4481, e\;ﬁb{g | DRt §'§& ?oéh&%vﬁpl n O
Fig. ‘28, mack cl:lmamﬂse theastebeeektrembtyl t Afidr cﬂnisspheg}s Has deen o
respectiv tc en Qfs. ' 19~ St as

step (AF §?ln§?3 a htlfé gogfltig)gafbc;é)? s CLQS{(Q& thE H 7 |s |
execut ed and, sba&ﬂi gipen’ tlhﬁa@b@ameld mqﬁiﬁo faagesm wade, a\thlsﬁﬁpzauses

a macrg W&&sthas Ig% %ﬁéﬂrféﬁet BsmLQQn@ SR %pa@&' ngi'E'ika wherd g |

addi tion, rél eas err '|s set to | s perforne

because vﬁé‘h pPRs i ﬂ‘arﬁ@% 08 aflst 8Bul's | hAt H@%nﬁ% peen) stepsze |

while thesjgn &@dER88BSoculrge ufAd BIRE, zddm | FendPDSSpbketioneakguah in- |
focus pi ture Thus #i | S ngcezﬁ??gétoma%,he cro (r!k bI|n as a
ERPPRELFIBR PRASCXNE BN t S stpphniehd “ana |

war ni ng A
set the rﬁaﬂmlme, position prleuemnt POSe equalg de 'h, odthef reverse

b oot o yratidif, e “Pnes 0dl" aiftdn C3ol rf&egﬁ’éﬁet ol o8 g 1
subr out i F@RHdEdedP tationp a2 gbher zapn cRALSE WARTRSS 1 ﬁétepst"a?&@)

measur ermr.rtei-t eteips 4paehtinrs tﬁmn @xaxuted [ otlid 6pos PEiohf collei Pogelgr ni ned l
1 1L et Ypod e HE ahforiae, TECH ek 1] S B
i s perfopedait wheeeithe [nodd rﬂﬂ-’mﬁqunal ko dtCi'tns Aalm s'P%tﬂ)W%%m $|t¢BS set tog~¢
"1". 15Thisg 8t ARAPTEMEN ScddFs |uhe PIN bRENBo3Rt18A! chlle’ Posaquard egg. | at chi/
step COI’{ngRO gxl ngzoomalens is set to the specified position of the
tele extremity, a zoom motor brake (step _4:_3__87)._ 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 infofm_ation_.indicates an

25 unusable range in the macro mode.
After the main CPU executes the MACRO TELE SHIFT (MT

SIFT) subroutine, it performs steps 440 - and 442, so as to "/
produce lens latch data (LL data) and exposure data (AE
data). These 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). _ '

At step 444‘, a test is performed to determine whether
the release switch SWR is set to ON. If the release switch
S_WR 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



di stance neasurenment step of "16" occurs. After executing step 4290, the
sof tware subroutine proceeds to step 4291 to decide whether LL is greater
than or equal to "19". |If LLFs greater than or edUaI to "19", 35 LL is

set_gequal to "19" in step 4293. In addiftg on, a green lanp flag GLAWMPFL is
ocated on the back of. the.
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set to the |ens ch,step nd_a i S s 0 er m ne
T L) s s phafopeeRyiyh sis' i 1ack Fpcolk, et fhasreayll 36
"1", the hesubestt ine stﬁep o148 nhhdiicabdspithads ity Yatkir ssitoht SWIDAEA |/ O
subro n V\h.gn e e a1 |

|ncremtednt g’&"b ﬁﬁf)\ ? %ﬁ%aé?ﬁﬂ bEv %%t ?%%ﬁ( tt%r %ll}tellnsetéllt ST the

t er mi nat eamam BeEieam; ng of t he DATA I/O operation continues. Ther efore,

20 for exarrpl & f W1ed €66t Ghadants . g’eaguawemhdibapeequahg: the releane
2880 ot Bl e £ gt (8t oo e Sl pBkgba Wit
n i n FPyputer IS | dirergesres| ACRELBASE: SEQUEYCE operﬂteiqreELEASE
LOK PROCESTUNG ratieiad Utri Neigs 321 a8drdigfussedii Beldw. I n this subroutine, a
Zgg%m naghﬁg ﬁ’l"@fj ﬁs’ té)ubrett] r the battery switch SVB is O\I (step -
) In the LL subroutine, shown in Fig. 30, dis_tance
measurement information (AF data) is converted to a distance
measurement step (AF step) in step 4281. The distance
20 measurement step is restricted to a minimum value AFp 4, of 1
and a maximum value AFpay ©f 36. Thereafte-r, step 42'82' is
performed, wherein a determination is made as to whether the
macro switch SWM is turned ON. When _the macro switch SWM is

not ON, the LL subroutine concludes that zoom switch SWM is
the subroutine

25 ON and performs step 4283. In step 4283,
" decides if the distah_ce measurement step is less than or
equal to "18". If an affirmative answer is obtained, an in-

focus photograph can be taken in the zoom mode.
Accordingly, step 4284 is executed to perform the necessary
30 processing to provisionally set the distance measurement
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 lens latch step LL is less than or equal
to win, When LL is less than or equal to "1" the LL
35 subroutine is terminated and processing returns to the DATA
I/o flow operation. When LL is greater than "1", the lens.



It is, step 4532 is executed to determ ne whether the photonetry switch SW5
IS ON. An affirmative determnation 30 results in a test being nade (at
step 4353) as to. whether the lock position SW. is ON. |f the |ock position
SW. is OFF, the subroutine | oops back to step 4531. Therefore, if the
battery switch SWB is ON, the photonet y,,svmtch SW5 is ON and the | ock O
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operation Sf the
15 camera is in the zoom mode, it 1s 1mp0551b1e to take an in-

focus picture. Thus, it is necessary to make the macro mark
blink as a wa_rtiimg aid to t_he- user of the camera to turn ON
" the macro switchISWM,'and set the release lock, so as to
prevent the taking of an out-of-focus photograph. The LL

20 subroutine then proceeds to step 4293, which will discussed

below. S | | | -

When the macro switch SWM is ON in step 4282, the LL
subroutine proc’eeds. to step 4288, to determine whether the
distance measurement step is greater than or equal to "16".

25 If it is determined that it is greater than or equal to
"16", step 4289 is performed whereln "16" is subtracted u
from the distance measurement step. _ Then, step 4290 is
performed whereln_the ~minimum value:of iens latch step
LLyin is set to "1iv. Thls step prevents LLmln from being

" 30 set to "0" when a lens latch step correspondlng to a
‘distance measurement step of 16" occurs.

' After executing step 4290, the software subroutine
prdceeds to step 4291'to decide whether LL is greater than

'or equal to "19". If LL is greater'than or equal to "19",

35 LL is set equal to "19" in step 4293. In addition;'a'green
lamp flag GLAMPFL 1s set to 1 so as to cause the green lamp



25 subroutine is not given. Wen the macro switch SWMis ON, the TM SIFT
subroutine operates to return the zoomlens 11.to the macro position, after
a phot ograph has been taken i’ the zoom position.: *When the TELE MACRO SHI FT
subroutine TM SIFT is conpleted, processing diverges to a WND operation 30
( 4505), to advance the film The WHD operation is shown in Fig. 33
mos di scedsedopalted onf thiee bank af tie candra fhedy M, FeTblirk. ¢ HBRewas

per f orned i t er
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and returns to thE therdigtange measupement s§eRmis 1??5 dfal 11

the FILM IQIEEEA b@lﬁ ,Stepit 1992 a&omrfaﬁn@d tal det cmdtd:nd telheshiftber
of plctures b the W n o e S

and thet I\ED{WJLQE %ﬁr bt ou&bﬁg &éié £85) ?@% gr(e 2“ 3 |n step
45054. Af1nrthéemaﬁneexdeat:rdbedf ablwev\mp mu:asre eimn@ s%t#ﬁwe

advance t he rfn der ad st ee ﬁﬁ@S&e&gto
whet her F%{ﬁkﬁ‘gge?%tg an&%ﬂ%nta éiféaﬁﬁei%l gf:‘?%éi%m 3 %%Eer m t | on J s
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\f £.i rmat i vela'ﬁ—ﬁ’ec %P nbbdi a8dgas testk ke FIEEW‘F\I[FBpﬁFﬁPl
|7 ™o rew nge oper aki 98520 tHah lor haqyer fo6 ey . pr e gsh ngsgmesst cthstnemr
4 6 wﬂ;regéﬁgi to "1", the LL subroutine is terminated and processing
returns to the DATA I/O0 subroutine. When the lens latch step
LL is greater than "1", LL is incremented by "1" at step
4286, the LL operation subroutine is terminated, and
processing of the DATA I/O operation continues. Therefore,
20 for example, when the distanoe measurement step equals "2%,
a lens latch step of "3" is set. Thus, lens latch steps
from "1" and "3"-"16" will correspond to each value of the

distance measurement step "1-15", as shown in Fig. 28.
RELEASE LOCK PROCES&ING subrout:lne
25 The RELEASE LOCK PROCESSING subroutine is illustrated
in Fig. 31. 1In this subroutine, a determination is made as
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 SWS is ..
ON and the lock switch SWL is OFF, the RELEASE LOCK
35 PROCESSING subroutine  befforms: a continuous 1loop between
steps 4351 and 4353, until one of these three conditions



filmcounter Fc is increased by "1". Processing then returns to the start
of the MAIN program Thus, the LCD display panel increnents its display
by one, show ng that another picture has been taken (i.e., the display
changes, 25 for instance, from show t he nunber "1" to show ng the
nunber "2"). operation of the Strobe U The operation of the strobe unit
will be ahepigesied Thath isfethecdoop Esgternﬂmakd by ieithéy septimgnts t|

MAIN 30 ¢ i QIBAf  dibe QRS MI NSt Pfnd ra%&gkshwaﬁ&&pnswggsﬂep' cted
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However t d&ﬁ% ( hgoC r I;EE,_QI SENt

|nvent|8nir a?i.oﬁ one ﬁ%@ggir%%mﬁ 6Fc%ﬁ?§?%%iaw' erﬁ{eﬁeevant

i nst r ucEhendALYy PFﬁ‘Sréﬂer ation of the carrera When the MAIN program (as

dep| ct eﬂgnm\ggggggaggnd o )grus;iaharted the input conditions of the tele

SWS 10

h SW, d | t phot
((P:ock SW ﬁ?SS arieh,'lqS ugt rgﬁ eas ?MC%% |t<¥§ O‘éro‘énggalgg’ﬁswtba%enory
(step Icompr tsei thad SBELBAGE |m®mcm4ppamiqme rrarmisvmqperamiom moved

o iRt ggs FLOR, Eep{ATEcROTHE MMrl B | Dok P o] D HilsmaRin TS N0
15 25)3‘?93&‘R to the MAIN programthat is shown in Fig. 34 - At ‘this time,
chargi ng fl agn REIWESRELBASE! skQUENCEN bperaltdiogi, naif leageduare jcanttbdlerr] ar e~y
Se’ﬁ.éoios bgto%raﬁn%%usinng sftoerp 4501, which 1includes activating the i
shutter of the . camera. Step 4502 is then executed 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

E

if the macro switch SWM is ON. :
20 If the macro :switeh SWM 1is ON, step 4504 is performed,
which executes a TELE MACRO SHIFT (TM SIFT) subroutine. The
TM SIFT subroutine i's_ the reverse of the MT SIFT subroutine
explained in connection with Figs. 27B and 29:; hence, a
further explanation of the specific operation of the TM SIFT
25 subroutine is not given. - When the macro switch SWM is ON,
the TM SIFT subroutine operates to return the zoom lens 11
to the macro position, after a photograph has been taken in
the zoom positi‘.bn. When the TELE MACRO SHIFT subroutine TM
SIFT is completed processing diverges to a WIND operation
30 (step 4505), to _advance the film. The WIND operation is
shown in Fig. 33 ahd is discussed below. :
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 t_h_einacro switch SWM is ON (step 4503)
35 and the TM SIFT subroutine (step 4504) are not performed.
Rather, the RELEASE SEQUENCE operation jumps to step 4505 to



period of 125 ns (step 50) before junping back to step 3. At step 3, the
i nput conditions of switches are re-read. 20 The MAIN programcalls the.
zoom subroutines (which wer e ‘'di scussed above) to fye the zoomlens‘to a
| ocgt.on that matches the switch settinggjJand then returns to the MAIN

progr aAm m@w@éhﬁ;wmﬂnmﬁém@{e carried o#t“:once nore. This"
time, when g@%osmlt S of the main switch and 25 the zoom | ens match,

processi ng M7 At step 47, the input condition of the
phot onetric swi ihie SUBIGt operathoneder wtmuh tiwe Figut 38andi Thorthed WIND

phot ofet | 6p8pk 4BV A 3 W phERd BhuBkER Tutift CYPBRE ro IR0 ShSAT e

no differen proéessi ng
FCHGST Equ‘hbs"i" (ﬂxtepoﬂéﬂﬁboveﬂ \Mmtpnfcé'déﬁ rqyﬂr@m o cohe of il

MAI'N progr gpamet B8 xgleusréfb%rzat e%bdfihéﬁd O lthe NG fon LT ORPSSidY

goes to step 556 to determ ne whether t trobe capaci for charging Is
conpl et ed. 42852 he &t FBBEkChhcmade R Fse yAf Fippweeniehe@dl to 1.

procestSI ngsiﬁgbr aI.'&EGriﬁﬂjl i@ Shoit 55&rii?;ld@&ervmélﬁ V#ﬁ,ggﬁb t equalrHbe,
capacitor 1S pelng cnar e Ssir e ca I n
char ged. | FRRLEET FnS SLES ,the HINBOoPEaEIPn BRE, sERYTR: 1 S HEAREG ¢ or
(stepsl®G6®@andHS2)MATE Snﬁ@gﬁﬁm,. t hel EheF b RRD erguEG:HGDSP i thehetldM to 5
det erm ne e eng f S n t t he-qied

i idm’ic'if;OV\/lﬁl %u% Fs %%bsﬁ hﬁgﬂ 2E! i§e| gg?%%ﬁs erre% to

| anp i ndi cator ocessin
step 50 fdumher 196 Rigkkes ‘Pﬁﬁ ttdwst\sgné nvxhé?mwgl%r.ir is

set to O lmméﬁ%sﬁpmm. Fﬁmeads WIND! BPLSR CilANGBt sabwdutgnehe 10

ol oA AR e lia BT Se oSRaleT Sl "

SWR, PRot eecutdoviat rtla/\sﬂéma PHSE GHANGE Syebrewklne rbpeadupaept bhei s

charged i Fillfe Byohed £Lamd), aS8btebh®nabfon G24made AYl gkep 45055 as
to whether a REWIND operation should take place. If the
determination is affirmative, processing diverges to the
REWIND operation shown in Fig. 24. 1If no rewind operation.

20 is to be performed, processing gees to step 45056 where the
film counter F, is lincreased by "1". 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 (1;e;, the display changes,

25 for instance, from showing the number "1" to showing the
number "“2"). ' '

Operation of the SBtrobe Unit
The operation of the strobe unit will be explained with

reference to Flgs. 34-37. Fig. 34 represents the MAIN
30 program of the camera embodying the present -
invention, as depicted in Figs. 9 and 10 above. Fig. 34 has
been condensed so as to emphasize ‘the instructions that are
related to the operation of the strobe 22. Instruction
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



15 If the charging of the battery is not conpleted within 15 seconds,
step 556 will direct processing to step 558. This will stop the chargi ng of
t he strobe capacitor and turn off the red lanmp indicator Rd. Eventually, v
the routine will |oop back to step S3. 20 When the charging of the

strobe capacitor is.conpleted, procegg’ ng proceeds fromstep 556 to step O
568. The%?'- 0f ot RSt CidPr ¢hs Eannsd and t sk -
i ndi cat g)r, R i?isﬂ?;u_r%gd%élz ggggtaggeg 8"1.,9 tbrgoc%essyn ?%%n %%?ﬁ%%%g?o step
570, wh¥idin the,JAXN program >shoya, in §fl€sea8haﬂésgt°-tofb?we"%-t ettt he

char gi ndsoftot be sinddistoarhdilal tilte Gane cémbbdpipgocessing of steps 3 to
' ' but t

50 is repeatedly cagrried oyt, At . this tinme, if hutter i S
depressg eanBrFﬁgnginofB kb jon, has, %Véyi PRR, %e‘ég R¥FOHHM| Ug'g'é"f hat 30
t hers i eoatalhasgaliln thiee meictvaret rirstenictcioi®\Efset thegopéivatiopr aessi ng
goes tOopgheRad8rhO determ ne whether the photonetric switch SW8 is ON |f
the photonetric switch SW5s is OFF, processing goes back to step 550. \Wen
it is ON théheadthgnMALNiREAHFaRI(3S t’ﬁphégegf fn( é’[ié#?%?%) andhd 035
g_har gi nis ofsttahtea_t,rohe?c_ahpﬁitt C&qﬁ&iﬁitﬁwedf(af}@ bédp, swnicdh OE‘W&‘%i g%A .
iverg eg _ ti L Ltute a_ S ,
Expos Ry I EPh. Bty craLRRRE) Sl Tum, | SRinetb e sRiFCR SRS
i | 1%t randdlock switch BWLGase aheadf andi haedint gomditpansonrer stogetda Bv and
| SO datjh a mdme¥e (Seept ] hieR 340hlso AhoWie MBig A3 £XPOSHhEnVal ue Ev

oL Y SHLR00"S PSS L Cofil BBk RS SRR, A0
di st angediitidin)g tidm The ahdCKSPoddtdoBy. pronessinigenis ttransfersedry to
use theg, g Qlife 1190(:!’(%925:3'&:_%3' Rl ibed | ABdvat 8HaPRALY a rid! a9
PSS otk S {0 luadll' peomian ‘R {9 % ben "h FIEY %0 ac
this time, charging flag FCHGST is set to 1, while charging
flags FCHGRQ and FCHGDSP are set tb_ 0 before pausing for a
period of 125 ms (step 50) before jumping' back to step 3.
At step 3, the input conditions of switches are re-read.

20 The MAIN program calls the zoom subroutines (which were
discussed above) to _rho_ve the zoom lens to a location that
matches the switch settings and then returns to the MAIN
program, wherein the zdom.subrout_:inés are carried out once
more. This time, when the positions of the main switch and

" 25 the zoom lens match, processing goes to step 47.

At step 47, the input condition of the photometric \J
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 goes to step 550,

30 which checks whether flag FCHGST equéls 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 capaéitor ‘has not yet

35 been c_harged,__-prqcessing is transferred to step 558 to
determine whether the strobe capacitor is being charged. ' If -




flag FFLASH wi || be set to 0. At step 580, a test is made to determine
whether flag F FLASH equals 1, meaning that the strobe is required. If the
15 use of the strobe flash i'§%ot necessary, proc&ssing diverges to a

REL@E PROCESSI NG operation, to be di s&gésed bel ow. When step 580
0 step 582

det nes,that .the strobe flash,is nec ry, processing goes
etern1ﬁbgmﬁ§ﬁé§ tﬁ@ngFEBE éﬁxﬂ??o?e Hﬁr§%ﬁ§Qﬂ§n%ﬂFQﬁF$%i%6nﬁPGFed
That 20 itp ®sleqst560 Imﬂestwrﬂebhalrlgrieng\/\/rﬁiélesttbbeumﬁciﬁlﬁ: s{sebps

flash is p ‘i's possible to use the strobe, = processing
di verges tggph hﬁEE&i&E PROCESSI NG operation, after the red |anp indicator

Rd is turned ONAtstshebsas4, thee charginguflag (FEHGDSBNisf clerket tanp
25 f t h t |
the shittcporeratnd TETLE 18 BOY ¥ %Pl 1P £149 Yadk boes £2E, L0CT

the strobel, ithe re@hé%‘!‘?ot’é"% X oRd swhil hiink cKsted, 5pAdceandng
di ver ges tpr@aé@éi 133 lﬁisdﬂst‘étﬂm tbalstep1siot gbe aHATES fRerpduse. 30

ft tt f | Th

11 ustrat RETOFE 42 mr@?‘é@% shebodcn dban ElagoreRERRE Biadt 334 dnn,
chargi ng tstap 554 stm@eelsaingtppoeeédsn&tocmtem 5§ wdthouti tctaaws iatg dthep
588. B‘erféétqramﬁt %éﬁ%a‘i:*b%k%d’m%hebﬂ%k the ﬁh%?ubetﬁ%' tackfe chyy 9i ng

i's conpl et ed. I's cqnpl eted ocessi n oes to step wherein
flag FCHG¥OT1 a'-'rjs"%ti'ﬁ‘otbe t%%eﬁ‘b‘?‘%t ng hets iy aewésF | SWT,

i nhi bi t edwda@ tdwitictl $wwp ralleaakoswRtchs SUR nq&h&ﬁlﬁnési—;e@ 591):ch SWS
L ocess! ntn Yol ‘66, PSAL ! enbhEeRORE RFANA 1INl 48] REOEHRS!Y

d ribed he charg e cap aci |

et ed1opPodedsi HFQodH G0 %ﬁ%ap@@z t-‘@ﬂet%‘? AR %\het her the phot orretri c
SWI tchsSWE is @F the PP NEET tEeShHateRrP\id sidiFeomp PEESS] DILEGAS tO
step 593 {8 égéohhgg F%HGD§56 will direct processing to step 558.
This will stop the charging of the strobe capacitor and turn
off the red lamp. indicator Rd. Eventually. the routine will
loop back. to step S3.

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 stoppm&-and.the red lamp
indicator RA is turned OFF at step 568. Processing then
continues to stepf 570, wherein flags. FCHGST, FCHGRQ and

25 FCHGDSP are each reset to oO. After the charging of the

&ﬁ; strobe capacitor is completed, the processing of steps 3 to
. 50 is repeatedly carried out.

At this time, if the shutter button is depressed and

the photometric switch sWs is ON, step 47 will judge that

30 there is a change in the photometric 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 step 550. 'When it is'ON}'
the red lamp indicatbr Rd is turned off (step 572), the

35 charging of the strobe capacitor is Stopped'(step 574), and
processing diverges to a series of instructions that:
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to 1. The charging of the strobe capacitor is then 10 inhibited and the
red lanp indicator Rd is turned OFF (step 594). Processing then returns to
the MAIN program|listing of Fig. 34. \Wen processing returns to the MAIN
program it goes to step 564 to enabl egfhe blinking of the red |anp

|\ hdi cat ) n]s5t18qte baecgq:ithél d: ep P%S&ﬁ%ﬁhﬁf@n@ StPE‘(.Pc%éstep

Afterwar Pr6Cessi. n urns to
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i ndi cator Rdyy | knldl i BKEAR O Mt@f@ﬁs' NP1 988t I h@ieop FHNpri sing
steps 3,.,47, 20 50 552.. 55 558 4, 564, 50 an After the

st rgbe giskapce £ j@%di%r'a‘(t OHth°ESFrﬁ§€'t data h%"r@ﬂgl 59 i9ak2ator Rd
i's tgrngd até 1ﬁphene568)stepn67tl)ags AtHeRep 55@;16% mmﬁﬁ\ﬁe each
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will st 3 C%hﬁhﬂ' 0=t ﬂlgré edal Epﬂwd'%ét?&n@ Wfihh%?ags‘hﬂé‘rbvt A | nkh

while t acitor hotometric switc

el ng r
SWE is Wa@aE@eﬁ"SgZ Tl’hi’*’ltahe‘"!}%R& dBeNeCEGPaLY; di‘és%?ﬁgtBSe§ttr8b§t ep 595

t 0 xhealo Wapthah the gix&ﬁri@ﬂw t smsm&na&e@l\l hotégraph§ ﬁlray:emgntgoes t?f
urn o

step 593 st0| h|b cha |ng Sl O capacit

t he red“ll;'hp Fn&S g‘a&)? 2} ore rg tur® nﬁﬁ-ﬁg% gutiﬁg KAl N
pr ogr afilag fFRIHiﬁ!mﬂbvbe cﬁﬁt%otq's (P\ot | n the LOCK position, processing
goes to Stel%égsﬁt%p 13‘6‘”8' '?:e@tC*l%C‘ind&e ”EQedEQ:eQﬁ\tiﬂé“ﬁ}?eﬂﬁ@f h?ia&he

Cnor9%e! WRsT S5iaNg &y SR dnd) SR GRS s ShegEIEed TEONES g
goads t osst ep£598he5 stro_beAtfkasp 593 tmbcemmgsarysusp@ndm‘sébngl% s
beforegjverges to a RELEASE PROCESSING operation, t'o_'_b:e discussed
below. When step 580 determines that the strobe flash is
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
strobe, processing diverges to the: RELEASE PROCESSING
operation, after the red lamp indicator R4 . is turned ON
(step 584). The continuous illumination of the red lamp
25 indicator Rd informs the photographer _that the strobe will
' flash when the shutter release button is_ de_pressed-. If it N
is not possible to fire the strobe, 1. e;, the strobe u
cap'acitor' 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. -

When processing diverges to the CHARGE operation, a
charging timer is started at step 587 and charging is
permitted at step 588. Thereafter, ste'p. 589 checks whether

35 the strobe capacitor charging is completed. When it is
' completed, proceSs.lng goes to step 590, wherein flag FCHGRQ

~
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the red lanp indicator Rd is activated to start bI|nk| ng (step 599). When
t he.photonetric switch SWs is ON (neani ng that a photographer intends to
take a phot ograph), the red- Janp indicator Rd blinkssto informthe
photographer that the 10 strobe capacitor is being charged. Wen the

ph metric switch SW5 is set to CFF . processing is routed through

t 592 3gad p34. ot .1,
(S:h:rged and@'.’tqhe@r%edét9 o |lrtt"§ ca?gfar ﬁi urneggcﬂg—ergﬁgac éldnl%({'?lenl%w
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strobe capaci for a of 15 nds, or .until the charging:
operation M z"@&n‘ﬂ %ﬁf‘t&% é%‘ﬁ’éib $T st. This 20 means that the
strobe scapacit when sthdtacuad-gimgt othethest s tigbbenscaphctitoiCHARGEnot
operation whi I t o) [ e hand,
when t he sﬁuf"?ereﬂ:ba’t g}goceésr%#ﬁe% Q%éé ES E g’gﬁ?gsc?%d ?’u éﬁ‘ ‘Eg %é%géle

i s carri edtbet photomefarise switahe S%ti%d@ﬁonslﬁftlzg phn’eomtmigreyn@mh I f

the strobes@apas o¥r ChFdhdk ing "gbe§ 08B! 8tepd Woshity dex Eg&;?dﬁcﬁéﬁbep

596 of the CHARGE operation, processin oes .to step 597 l ag FCHGRQ
to 0, turnt8iflthe &g& q%di‘%at?f %a’g"an&tlrrﬂt?%l t%ac%ci:ﬁﬁFglﬁﬁ 'I%‘

t he sti1obeinnphditedr apst etpxdé&?dk) Imﬁprﬁndiuatgrngdbelsk thorriehe OFF N(stegr am

The RELEA%E’BG:E%%UE%M[#) héf rgth%%?trcgtgﬁi th \ﬁn %}ram 1&@ ﬁgase

subroutine; a’detérmnatio nmade 1n’s er t
switch SWofsFigk 3%ken 35 it is not ON, processi ng conti nues at step 612,

gich det erm negha#hepheeekBe ngh etiRing q:oswﬂé:tnﬁtﬁp@mw fi¢ hgoes to

e GRS SRR, e, RELOFER PR ' 0472l MO
. Rd, because flag FCHGDSP was set tor 1 at step 593.
Afterwards, processing 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 the loop comprising steps 3, 47,

20 550, 552, 556, 558, 566 554, 564,_50 and 3. After the
strobe capacitor charging operation is completed, the red
lamp indicator R4 is turned off (step 568) and flags
FCHGDSP, FCHGRQ and FCHGST are each set to O (step 570)

Processing then goes to step 50. :

25 If the shutter button is depressed and the photometric

L switch is set to ON when the strobe flash is needed but not
ready'to'flash,_the strobe capacitor will start charging.
The red lamp indicator R4 will also start to blink wh11e the
capacitor is being charged.

30 If the photometric 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 step 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,



program

SW. is ON. If the lock switch is not ON the subroutine Ioops back
to 'step. 610. Therefore, if the releagge switch SWRis OFF, the photonetry
switch SWs.is ON and the lock swtch S s OFF, the RELEASE PROCESSI NG

subr out i newhberednns ahagk | imowade obp ﬁetaemﬁmwwhethpr t&ﬁ)mar@la;xmmt
one. of theéQcEQE e 160RUdIrRE. Gangfe c% e ISind NGe ﬁsterm nated by
0 pho

either setting the release switch SWR t
SWS to CFsegnnds, (Procegsing geerR &m s&lepsmn-omiwmes heophexoeedri c

However, if the photometric switch SWsis ON, processing goes to
step 616, wherein a determination is made 5 as to whether the |ock switch_

settlng t

swi tch S\Wjd S&@inds®, CEEoc@ésmg &éeL-Oer S¥epCHoPW is ON, processing
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As long as the photometrlc sw1tch SWsS 1s ON, a program
loop occurs between steps 589 and 599, so as to charge the
strobe capacitor for a max1mum of 15 seconds, or until the
charging operation is complete, whichever comes first. This

-means that the strobe capac1tor is ' charged via the

instructions of the CHARGE operation while the shutter
button is _beiﬁg depressed. On the other hand, when the
shutter button is released; the - charglng of the strobe
capacitor is carried out in response to the instructions of
the MAIN program. _ o '

If the _strob_e_'capa_c':itorlcharging' is not completed
within 15 seconds at step 596 of the CHARGE operation,
processing goes to step 597 to eet flag FCHGRQ to 0, turn
off the red lamp indicator Rd and inhibit the chargi_ncj of

. the strobe capacitor_(step 597A) before diverging back to

.the MAIN program.
The RELEASE PROCESSING subroutlne is 111ustrated in

‘Fig. 37. In thls subroutlne, a determ_lnatlon is made in

step 610, as to whether the release switch SWR is ON. When
it is not ON, processing continues at step 612, which
determines whether the photometric switch SWS is ON. If the

&



the present invention provides the photographer with a clear indication as
to the status of the charging process. This indication is shown to the
phot ogr apher only when he attefpts to take a photograph. Wien the
photeqrapher does 5 not attenpt to take agot ograpﬁ no chargi ng status
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i ndi cator (LkEP:chKswa fi@'@»ﬁ%\fﬁf tHY 935k | Y Rchl BWL 2 £l 0 Er Ji e AEERESE ON
12K and a date switch 13K, gg t he back cover reb&aﬁe Ieve1i| 11K j s, noved
from an upwBRACEPSING sPUPERUEING RSFHBFES st?hp SP 808 BBy or
8K openzo %apst he1dacknd 0\6a6,8Kuntidpemeel, dfhethaske ctheeer abaaditiever

s i bagk
ciosed, |t HERBOSR- couiet cfabethp d80m: e Raifhdtla P SRR deteing

posi ti on. Atlnev\maeeeet switedbt S¥Roke) ONws sethiaw dha R ARkt e
canera bodysid tdherppprer B9Ctuehinl the qask awiadh :Islm. as Imwn in Fig.

3 ontains a rigye K hut ut 15K ro, bu t on 16K.
Lo | ever 14K l?fs&é\ﬁl #ﬁ b?’leli’bg e ?11 aﬁtwgtr 2‘ d"%g; sposse [ on d%g iL'}2%om
| ever 1K . ckmcke swifkdhi rsvaLfdsstom;rmomSSing returns to the MAIN

program. |
When the release switch SWR is ON, the red lamp

indicator Rd is turned OFF (step 618) and the shutter Iis
released (step 620). Strobe 22 is then checked (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 sfep 624, to set flags FCHGRQ to 1
and FCHGDSP to 0, so as to request charging of the battery
for the next picturé{ In this sequence, because the

25 photographer is not waiting to take a photo, flag FCHGDSP
will be set to 0© aﬁd the red lamp indicator Rd will not -
light. Processing then goes to 626. If the strobe 22 is
not ready to flash, _ processing goes from step 622 to step

. 626. S '

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 film '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. B

' The_operation,of:the5charqing of the st;obe of -




i ndicated by arrowrl in Fig. 38 and a second direction,’ I ndi cat ed by
arrow r2. The zoom | ever 10K permts the canera |lens to be noved between
a wide extremity and a tele extremty. The zoomlever 10K is used to change
both the manual shutter tinme and interval tinme, to be discussed 5 bel ow.
The camera contains a control circuit gepprising a main CPU, to which a f@
CPtUhI s gonnaﬁl}%dp%s&htfﬁrﬁ\?ﬁﬁc&h tevidesape %Wi?\éﬁ ﬂti%ﬁma?t 11 0
Wi a drive i the fi ng om.integrate
circuit Ff §3 Eeéﬁmg:csaltg‘rf’é'ﬂ %l g‘ﬁt q"r% lﬁe"ﬁaéh % 3 ’aﬁ%%l‘rl ve
| C, aut offbdss JlrﬁmﬁtmmemelsimrbntcsthEh@hniaagmtherénlyrs whien fle | owi ng
function I ap pr d ntr ol
at 'tthzF)‘E gfb;q%élfb & hoEbgF:}ﬁgﬁ %%’F the B%t%?@%@er( jcioe?)

t he zoom no or \ nmotor drive c rcu
Controf bré& attemphk i bR a%ksl imkBhperararhgr cBA | GRBTIABGc a8 EAtLE whi ch
provi deslﬂasbaasennﬁ.es UsieavRn} - ev8haligd tHuli eRhkginga ofeden@np1aBHi Gaf or EK
whi ch pro i a strobe-related indication, and a self-timer [anp which
provi des®g 1Y PREPT, ¥P¥red i ndication: 20 (3) Control the

i ndi catusnconntaenemsm and (4) Control the char gi ng of the strobe

circuit. Inf O\i/\ﬂatlf]f?sl S 4pbgLt edy tcegné{gﬁnga &ﬁgﬁyimwe olgO! LOV\‘:Qﬂergl) Lock

switch LOCK, set to ON wh ever 14Kis set 1nits
posi t1®n; 955 (2) Photometry switcHR®s PRASENY s §Et"et"(¥j(9€"mhéﬁ the

shutter imj;ﬁgaré,égd],s depressed hal f way; (3) Rel ease switch SWR, which is

set to ON when the shutfer, b 15K i s ld.y de ssed switch

VORO Cuii ch 1A SleiR kB nBak ) Seatidhit BRERE X A D) "
Zoom t elneosing IR E, 3Khi ah sBownt inoFOX- wA8n tAe sbown| éneFigoK3Ps S
di spl acqdh&r GFpSnEeB£r 1thé‘ek':tarn?er£0§d5d19n 1K contains a distance O

15 measurement section 4K, a finder window 5K, a strobe 6K, a
photometric element, such as a CdS,. and self timer lamp 7K.
The back of the camera body 1K, as .shown in Fig. 40,
contains a back coVe_r 8K, an LCD indicator 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 lever 11K, a date
display section 12K and a date sw1tch 13K.

When the back cover release lever 11K is moved from an
upward stop p051tlon to a downward stop position, the back

25 cover 8K opens. When the back cover 8K is opened, the back

cover release lever 11K is in the downward stop position, \./

‘while when the back cover 8K is closed, the- back cover
release lever 11K returns to its upward stop position.
A rewind button (not shown), 1is located on the bottom
30 of the camera body 1K.
The upper section of the camera body 1K, as shown in
Fig. 38, contains a power lever 14K, a shutter button 15K_-and
a macro button 16K. Lock lever 14K is slidable between an
ON and OFF position. ' .
35 Zoom lever 10K can be moved in a first direction,
indicated by arrow rl in Fig. 38 and a second direction,



towards a tele side r2; (6) Zoomw de switch WDE, which is set to ON when
the 35 zoomlever 10K is displaced froma center, neutral position towards
a wde side ri; (7) Speed. sWitch ZMHL, which is sett to ON when the angle

of the zoom | ever 10K is di spl aced a small anount fromthe center, neutral
po on and is set to OFF when the zoom B&ver 10K i s di spl aced fromthe
cent®r, neut ARAigasiad ohYh\aLKreM | 32ge affitht Zop®) lever A 1DK.t pexrmiis nble B

swi tch.VDB aggmeh@anehd ted) }Mxiuoiﬁ@dcﬁeﬁwéeﬁeh Ew(idg\le‘ﬂ&Q:‘eﬂib@{ ragle Hutboas

AK, BK, CK, ectlvel re depress DX cont act reads
a DX code pr F¥r0” a e ) npies
ERERER Y0 TRES FRER dpvar 4Ok; X5ciioad bo "ohanaendsth hE
ZQ0, ZCl anglafZial shud-itc.ar etdmecmdiwteiﬁmll ttiaieo,w tblYe Badlscuyeead
swi tch BACng i ch | et to OFF when.the back cov. nele e | ever, K |s
oressed dodnPEiBVeet THE 1SARRFRANERTERI A CUVRORICIECHEE. SPRRTS
| ever returnmain QR oté mbdich oa; stib2)CR2wisd mneﬂ:tm/\wmmncrpesfemst 0
ON when t he S . an V det
ﬁﬁ?ﬁ‘gégrb%& H Ip‘ifcf‘ée?‘éﬁlnqa E'n( 33LoE bt an 2t iR,

switch, whic tects nthe canera Is advanced to t e next
frame. ThreeA8odm rehgt &l%ﬁ\#t embedimentyy e sApIARHLCUBECR N RERPER YA

one zoom | eve€ircuit haat aiaerpcaémémy@umzbehneoﬂtewms tHe Omadn. C¥kt,h ddiese

conbi nat i pns I ve_conditions, are |np { ed to he CPU., The data S
used for fﬂ C?%bﬁ?ﬁ%VSptkatFBE°5P Hﬁdg &k of @ﬁ%ﬁﬁqg .
perform ng the zdbhreopeaini cmPUtimarf\bnmsattlme fﬁnllmunqr nﬁhn@rtlrcm@rsm
rotation of g (%P %ngﬁt Qégﬁﬂdsi ﬁapggpﬁgglhg\g Ot Rhie0Ra eeag S |nputted

to the main con e range er, conpri ses
(1) Control the zoom motor and a f11m motor via a motor

j:) drive eircuit;

15 (2) Control the illumination and blinking of the green
lamp indicator DK which provides distance measurement-
related indication, a red lamp indicator EK which provides a
strobe-related indication, and a self-timer 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 circuit.

Information is inputted to the main CPU by the following:

(1) Lock switch LOCK, which is set to ON when the lock
"lever 14K is set in its ON position; :

25 (2) Photometry switch SWS, which is set to ON when the

kfs shutter button 15K is depressed halfway.

(3) Release sthch 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; :

(5) Zoom tele switch TELE, which is set to ON when the
~zoom lever 10K is displaced from.a_center,:neutral_positlon
towards a tele side r2; | -

(6) Zoom wide switch WIDE which is set to ON when the

35 zoom lever 10K is dlsplaqed from a center, neptral position.

towards a wide side ri;



30 the infrared LED and position sensor

"CPU transfers the di stance neasurenent data fromthe autofocus |IC and
photonetry data (according to the CdS) to the main CPU. The drive IC
controls the shutter circuit according to 35 conmands fromthe sub CPU and
outputs a trigger . signal to the strobe gircuit. Referring to Fig. 43,
mai n CPU out pU(f’ﬁ) cspeeadssw DEck hemm, rmd:hi)éhr%eréétr%at RN Wi nt h€h 00m

M\1 and to t

t via f 7/ signal,lines
g?ueé cnﬂﬂﬂ of ez éhﬂw} %ﬁﬁtt?é %?r%iﬁ?iaﬁﬁﬁC% %ﬂﬁ%ﬂl%ﬁ°$@ﬁefr?6
mot or  dr ithe caemhen,, e e ie Sp duet e aadngtah serl &@V&%FWWN@' ielaeﬁ
di d om_t nai n I a signa I ne
VAT R CROHE P o PSBTRG e BPBR, FhECHPHE T Relifralc bR AN \BY G ¢ ne
zoontnﬁt@rlamgweamqunhn while, when MCNT is ON, the battery voltage
suppl i ed after 8I OVRbRET | thgwygéha%pt 0 e%f%‘ggtxﬁl B 194 < él'he

detail s of these comrands are S

own 1'n Z00m no

PSD vi a ah aut of ocus I C. The sub

t he,

the

S

| ets

the focaPWitEH: ARG, hich akenget £ h@Nt vheneﬁheemweb;autme ri’g<.t he

nDV|ng bBKLebK3KrEQpécdub©beOﬁfa3ddyﬁéggédﬂCHrudes fromthe canera body

everso rotatkBh EX SeRback B 0L TERAF FORE Fo8e PRIMERAL Bk aphi ng -

reverse rotatio
| ens tPangEiln phermndécextredgey.by oper ating* the noving barrel 3Kin a

reverse direcgigy. fé&mt@o?iecaﬁﬁ atst Ngco N gfamt 'aﬂﬁ ?h 'nﬁdcﬂf’ Gl ve of
aphi ng Téns a

20 the

Fm n

nges

by

C he focal: of the photogr
ngf.%kﬁﬁﬁgpe?tﬁ? agl nHﬁEQW) according to the change of the lens in

the wi de extrewi) yBatRl eowelrr asviitich BRCK O wRbchi 08, se® HOCEFROGhERON,
etc., :

lthe back cover release lever 11K is pressed down and set to

15 ON when the back cover 8K is closed and the lever returns to

its lock position; .
(12) Rewind switch REW, which is set to ON when the

rewind button iérpressed; and

(13) Film advance detector switch, which detects whether

20 film in the camera is advanced to the next frame.

25

30

35

Three zoom-related switches TELE, WIDE. and ZMHL are
contrblled by one zoom lever, the contact point layout being

'shown'in Fig. 42. 'With these combinations, five conditions

are inputted to the main €PU. The data is used for the zoom
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 cohtrols the range finder, which comprises
the infrared LED ~and position sensor PSD via an autofocus
IcC. The sub CPU transfers the distance measurement data
from the autofocus IC and photometry data {according to the
CdS) to the main CPU. '

The drive IC controls the shutter circuit according to

commands from the sub CPU and outputs a trigger signal to

the strobe circuit.
Referring to Fig. 43, the main CPU outputs commands for
the normal or reverse rotation of the zoom motor via four

<



automatically detected and each kind of controls are 25 perforned a'ccordi'ng
to this information. For this purpose, a code plate 13K is attached on the
surface of the camring of the-tens and four brushes.(ZCO ZCl, ZC2, GN\D)

contact the code plate. GND i's a conmon terninal 4#iile the other three
bru@s are used_for, code 30 detection. Fq. 44 shows a di agram of t he code

pl at & 13K afidgnath Les pldfdceMBhen MM nind) Q’mf@ tocthegmotor,drive

contact w tgigea@ti nuity portion (also known as "traces") of the code

pl ate shown by t I|q | i.ne the [ nay
I ndi cates a porti oﬂog gwcegnézf?&t oél t?é\lﬂt&ﬂ% r%ﬁcﬁdguﬁlﬁsg %s eﬁal
"1" i ndi catthe a modox odriWet led reuidgndewitebesr hedvieemoa hé-mh/ednd ]qu

ol att on biYubBly yartaREPaBkbrutng) BB LB BRCEd SRz, 1t th%gsmlogw;gde

POS and di vifainn CBHevbay Skgngbf |1r§étF SHEU@or di ffthemn ?’ﬁé'Tabéﬁe e i
zoom code SpaeEety ¢ONtAGL 1808upPlidébHedpesttien teothePeboms motod Wrive

di stinguish five, conditions f t h ot | e {he ition,

bet ween t he® %ﬁ%‘é"%xt iy 3’ @Cﬁg kP%ogﬁ{] ghet hrEéa%g%llr¥| aﬁ°°'§%a% e

wi de extremupplied eaétentlewerjmgnthaevgbbﬁgar Y aaspeci§ipdsivailue.bet ween
the telg@extremgy, agde fafngmsgy bgflavglé'eammanage ¢ ShRC0iR Babis ysed

to identify the I'ens position ding the zoomrange into sixteen
areas. 15 beloWsq Fjig. 44, the portion where PCS equals "1 and 3" is shown

with a fixed w dite - zoaﬁlsm%u@l lliet@ "the | Soedl alangdtwher tdeléraschanget to
e 5 B ol BB B A e S
2 Wi t chedlifmestfiiqt s@ that it protrudes from the camera body via the
| 15 cam ring when the normal rotation is executed. When the
reverse rotation is executed, it lets the focal length 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 _indica‘tive of

20 the change in the focal length of the photographing lens,
changes by Fp i, (Full-Open Aperture F-number) according to
the change of. the lens in the wide extremity, ‘tele
extremity, macro position, or loeck position, ete., is
automatically detected and each kind of controls are

25 performed according to this information.

o o For this purpose, a code plate 13K is attached on the
surface of the cam ring of the lens and four brushes (ZCO,
2Cl, 2C2, 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 2ZC0, ZCl and ZC2 are in qqntaCt
with a continuity portion (also known as "traces") of the
code plate shown by the oblique lines in the figure, wherein

35 a signal "o" indicates a portion of the conductive trace is
removed, while a signal of "1" indicates a portion of the



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 macro
extremty. However, when a termnal which is properly ONis detected as

OFF, due to a bad 25 contact between one brush and the code plate, the zoom
mot or may possibly stop in the forbi dd@s area. Therefore, the code pl a’
and sof t veorduckivensiracet eils snothatendwedhangn f this Odedarigt ivn t he
spegifie L_Ral Eﬁ.ﬁ&& n c |

confi gur g‘flitlgég} gﬁé SF& Ngﬁngf'dtl?(?lgttﬁi éggédeéya(r@‘;écgr?dne“g@%éﬁed
even i f Fefakipnoes msﬁr%@ﬁwabén#ﬁckni’“é d8de prameccodn Z£EEDE: her

hand, in the mo%sbaiennf eeateemsilamlamigisnuesaef @rv herd ogakiheagt h of
t he Iens as ne oned, above. .In a gltlon termnal ZC2 is used to detect

the tel® %?F%'?ﬂ#’égn t9 theakoysomeatdgnedngoom rode socas 49 tenbrol de

thirteen Fsampindy two bits. In this exarrple the relative code
configuration lch is Ioe USES oZ . or "7",
respectively, 1‘[/]48 Cglprsélst ¥: ?é?oﬁgcnog fﬂ[gerlr’fguf‘ggr]fl%e

When t hi sommfhzgmatoﬁ)rth@ mwd;qraph g rqgmsui;nethe) pos bubdly lspewedy a
di vi si on g6, 4t e&%%ﬁﬁﬁ?”%é Otf-xBe 1fo@ia'p6§119£$h of ¢h8e dd%&%i%m Yoy the

use of the zoom cod I\?ere ore, di Vi sion i xed

by sud@edlie, dide e%‘?’f?‘ﬁ EY hergtele (ﬁi‘t&?dbtté& tindthe ZeRBr pred,1@ndhanges
in the zatwa cpdsiftricyn t betsrekmpoithies teteded¢etirenitihecahdndthenmalcridie node

but t on g%sl%%nBK Wrhl 20N 08 G PEBRBC By '\/Pgeugght%%daﬁtgggv'&%d wit h

the function of setting e exposure he exposure ne d 1ncludes
an auto KE&E (RASAkHORE RYr 8¢ i ngi Sheeyr Hangr Nt neisteedrced
strobe esreakQn node), strobe OFF node (strobe em ssion for b| ddi ng node), ( )

eXposiyge Corrpgnsglilgqn ﬂPd thguiagr gg" w%rég'eblf’lolg; aeQiju'aSJ.ta-zr O'bf and nggje
shown with a fixed width. POS equalling "1% is obtained
when the lens is set to the wide extremity, namely, only at
the moment that ZCl is set from 1 to 0 (from OFF to ON).
When the lens does not step at the wide extremity, POS is

20 switched from "O" to "2".

The lens is forbidden to stop in the area between the
lock position and zoom area, as well as in the area between
the zoom area and macro extremity. However, when a terminal
which 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 in the forbidden area. Therefore, the LJ
code plate and software are constructed so that the change
from OFF to ON of the specified terminals are used when
detecting these borders. If this configuration is used,
30 stopping in the forbidden area can be avoided, even if a
brush does not properly contact the code plate.

On the other hand, in the zoom area, fourteen divisions
are used for the focal length of the lens, as mentioned
above. In addition, terminal zZcC2 is used to detect the tele

35 extremity in the zoom area. ' -

Thus, it is necessary to divide thirteen steps by two



In Fig. 45, the indication marks corresponding to each exposure nmethod are
showr. In the auto node, no indication 20 is showmm. MDE A is prepared
to correspond to the exposure.ftethod: "0" corresponds.to auto, "1"

cor r@onds to strobe ON, "2" corresponds %Ql[strobe ‘OFF, "3" corresponds to
t he osur ey, rre 0 4o Spo. e Oc

to bulb and stirt%ge Oc\liﬁw%hlsth xgﬁbg%butggn %’5 oQ'Q’gl oﬁ?ﬁéﬁﬁgﬂi

i s changed. Thd<hdi emplepad BﬁgstHEPISﬁgeﬁ(¥c e "ec "5Th "&hot 8Fr 43 Mirng

met hod. Si xelsipadt infelyhot bar eprregpondhdtts aieisioni celles: DIV one- fragrre
phot ogr aphi ng "contrnuous phot ogr aphi ng, self-tinmer, double self-tiner,
mul ti- 30 phoF@graphlng and interval: photography. The indication marks
correspondbng to &them phbisgmpifiwmm is usedn iit Fig. imppssible teo

However , ?@ﬁec@??t %ragt}&egon r@oéé‘d't%tﬂ O&Jrfeéﬁ%}@s t4OER B
orr spo

S prepared to d to"the p ot ographi ng corresponds
to one-franefgsapnhdangtdpnefigther lens ren nH¥IF¥QKﬁE?n8§u§ﬁﬁuﬁQﬂﬂaﬁﬁﬁﬁg

"2" correspopddp®. sel fThb_maf,oré,%" thle espbniisiba d@&de is90fiadda tipPr,

phot ogr aphy. SHRERSAIIE RSO TS Uit Fioh et FTr el HRReIiEy o

phot ogr aphy er %

changed. 1¢heha®esndmmeorzqmn gaglen Bovorthieend mﬁentss cmmmteotem A

and B . The indi caheORuictlilth Pt Smbdé ehewaéanhl 8o }9A ShWpe
accordrng to these contents as wel | and S robe ON

For,the bu Qr
phot ogr aphi n§*RE&ABED- t Mede Rkt %’hrﬁlﬁeistPﬁﬁvéﬂﬁﬁnw&ﬁ%T e fungtion of
repar ed. £§gh1ngrmmb atposiral methotter Tispeedposare m@tﬂaﬂﬂine&mheme

p
O A i A e bt st
speed frdh$ﬂmo@e (forced strobe emission mo e), strobe OFF mode (strobe
emission forbidding mode), exposure compensation mode, bulb

mode, and bulb and strobe_QN mode. | _

In Fig. 45, the indioation'marks corresponding to each

exposure method are shown. In the auto mode, no indication

20 is shown. MODE A is prepared to correspond to the exposure

method: "O" corresponds to auto, "1" corresponds to strobe
ON, "2" corresponds to strobe OFF, "3" corresponds to the
exposure correctlon, "4" corresponds to bulb, and "s"

corresponds - to bulb and strobe ON. When the mode button AK is
25 operated, the mode A is changed.
The mode button BK functlons to select the
photographing method. Six klnds of photographing methods
~are available: one-frame photographing, continuous
photographing, self-timer, doublé self-timer, mhlti—
30_photographihg,,-and interval photography. .~ The indication
marks corresponding to_eéch photographing method is shown in

Fig. 45. However, . for one-frame photographing,ﬂ no
~indication is shown. MODE B is prepared to correspond to
_the photographing'_method: “0" corresponds to one-frame .-

35 photographing, "1i" corresponds to continuous_photographing,'
_"2" corresponds to self-timer, ugn corresponds to double



60 sec. The contents of this MODBLB area is changed in the 15 node setting
fl ow nmenti oned bel ow by operating zoomlever 10K in the condition that node
button AK is kept pressed after changing to the bulb or the bulb and st robe
ON node by pressing node button AK Also, it is changed by again

pressi ng node button AK and operating ‘k@om | ever 10K when 20 the manual .
shutt er  syeddirtijgnemt  L4bweorrespends u:mrmnhtibphbtagﬁaphiogem nbse. F

the. i nteréb}lrégwrmwlﬂg:é% pPHBdgESPyel tine shown in-Table 6 is

prepar ed. Si Xt een int I tinges, are er mited; one de i nterval val ue
MODI NT bei ng fH&R dafded dK g %ﬂ%%"eﬁfln e \BetEingof MQPE (AK- 15
corresporg tehfagdd i Nt ehealLdD nendieat16nsdeorstrown 5ac6ramhgs to the

contents of" ged by, opergti.n om | ev 10K so that the
node bta-t coRten ss‘iéﬂfoﬁggseﬁmif?er cﬁbﬁg&ﬁ&%@i&ﬁ@ |°§Ft

pr essi ng folre phintt@graphimgs G xék alHwe showe adanrditgdad theqw mt@tme rmde
but t on BKg2 g gperatl ng the zoom |l ever 10K when the interval tinme is not
shown in tshe interval node. The initial value of the manual shutter speed-

i s equal to t Ferbihe shath, oghithe t hulbnjandy stxebe 6N whotaaraphdng i me s

60 seconflethodnethe3Smiatidd Bl staltiesr areimalt @mdwAal 1y Sﬂ%t)d 9.Ft ti's]'jgt}] he
e etalls o e )

node jpitializatjon o clear button C to
(ob i bl bEBpERd o o Bigth CAIHATh Gof sraitalt FHEEoR SPOREE L RE s e
for nodeavailahlaKandd dbie MDBERHWASI nremwedncﬁmattmsar edghtcduididsg to

each nodge ﬁt%nh'&@ BN 6 Obpeagh. ”ﬁrkohaéo%lrbg?@)‘l{i@e?fb e?ﬁiﬁ' ngdilehe S
rates

d b .
e gy ek aghc desctibed P BEEBmARrR L FRukEero sRsefi HEORaR, T zoom
| ever néffk S@%; Bheacortentearkf 2bK;LsaM§DBL§eae'n.aségneﬂﬂar@@plw thect i on O

21K. 35 W@dé‘nhhtﬁﬁﬁ "ﬁBw'ﬁehkiﬂﬂbaa%q.dweﬂyt RPerating zoom lever
10K in the condition that mode button AK is ‘'kept pressed
after changlng to the bulb or the bulb and strobe ON mode. by
pressing mode button AK. Also, it is changed by again
pressing mode buttqn- AK and operating zoom lever 10K when
20 the manual shuttér speed"is‘i not shown in the bulb or the
bulb .and strobe ON mode. ' _ '
For the :mterval photographlng mode, the 1nterva1 time
shown in Table 6 is prepared. Sixteen interval times are
permitted; one ‘mode interval value MODINT being provided
25 each of the sixteen interval times. "0" to "15" correspond
' to each interval _t_ime fron_i 10 seconds to 60 minutes. The V
contents of MODINT are changed by operating the zoom lever "
10K so that the mode button BK is kept pressed after
changing to the interval mode by pressing the mode button
30 BK. 'These_ are also ‘changed by pressing the mode button BK
and operating the'zr._iom lever 10K when the. interval time is
not shown in the int_:érval- mode. The initial value of' the
manual shutter s’peéd 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
initialization or the clear button ¢ to ON.



10 focal length of the zoomlens is displayed; the unit marks "M or "S"
are di spl ayed when the manual shutter speed and interval tine are

di spl ayed; and the unit mark “EX" is displayed when show ng the frame
nunper of the film Shutter button mark 17K i s show#3hen the shutter 15

but{ oh 15K i s operable, Macro nark 18K i displ ayed when macr.o L
phography i s peifetails; of the ﬁ&%ﬁé&‘l‘"&?‘i% HcrbepgrPdAingR v thake
t he phot ognagférendentso nPig. t 96t heThec modex inagist For T Mdd@a Gt tdl RRDlanKs
when it 1S GIECHI0UNCLR BT L60n PnhlEat 9N RURLOUCARNIIRLRY LBl idde
response to a |s?a.nce measur enent. Zoom [ ever mar gk s 6 i nuousl y
i | | uni nat edwsorthse imgangnghef enpch; dark has abready beenaesplainede the
battery mRiemdi indHoribesrd \GesaFPhaaPpblBEY i S discharged.  The
seven-segnment display seg¢tion 21K i ndi C%L%%the franme, nunber of the film
the focal ‘| engt i 16 t htlpghtateretha e R edndbatenr 9Knheonkadngal
time for takisntpiet ubatton Widdk rE3Nech hadde maik RMAKKS a "dbomndiecates
m nut es whil.e.'S qd NdLC o] M’ " _sgmﬁ% ostthesti,me
set for thga(r%é(r]usla k%hht ?‘éaﬁ:sgp dﬂg?ki rﬁoe@vagﬁ?i'ge.g%éﬁ S eé.p??)'gﬁé%ﬁ&
stored inSesties Ry wiThe HodthenamlscmBdd i ( Aliumdpated tthen géheq7
]E 0I I64- 10 “fbetallgtlté{gﬁ'ﬁ"oﬂe?athetidm Ejr@\;s'i 5. dib@l%?%ﬁ@f&ilﬁ@%lblilﬂttﬂﬁrks
ol | owi ng t{,&x Jhe use e .V step’. _ 92.Ta t or
W ot R 828 Biebl5yBY nghtne  manbay, Bsed Griesq and

Revol uti on

ON ‘interval. t@MWeHi ghespbimplayedse and the unit mark "@X" isON
Low speed EQEﬁQéﬁed when @howing @he frame number of hklLPyimpeed reverse
\ ON_ Mot or br ake : _ _ ON

: Shutter button mark 17K is shown when the shutter

15 button 15K is operable. Maecro mark 18K is displayed 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 to the zoom photographinq position in response to

20 a distance measurement. Zoom lever mark 19K is continuously
illuminated or blinking when the 2zoom lever 10K is
activated, while the battery mark 20K lights 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

o for taking pictures. With respect to the unit marks, "M"
indicates minutes while "S" indicates seconds. "M" or "s§"
corresponds to the time set for the manual shutter speed or
interval time. | : _ . :

30 - The program stored in the main CPU will now be
described with reference to Figs. 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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93 Table 5 Table 6 Manual Shutter
MODBLB I nterval Tinme MODI NT Ti me Bul b
10 see. 0 1 sec. 1 20
12 2 q 30. 2 4
3 40 ‘£ 50
4 15 . 5 ?agle ‘60 5 30
6 - ., 2 fmn. __6 60 7
20 20 Motor Revol&t%in | MCNT MN1 Mi210 |
14 60 | 15 . RES ] (neratioh The R
progr an} apgh - %M%H.]Operati on W d first Wolh |
referengte to Figs. 47 and 48. The MAIIN oper ion dgscribes|the bas
operatipnof .the canera.-5 O her fLmdlf'n& ed—b%—b-a-nchi-ngfrom
or beinph sdgt-eperst freveise MAIN oper atf t o @Rripus
condi tipns. \Wen power |s turnec ON, thg msu n u- |s rleset and the
process 1+ : 47F1—startst I et CPY-—3+0H+at-tH-aHi
the ca r&omme)edarﬁpnwms swilt cHPMat 3 '(-'s@%ps RS1 and RS2) pef©Ne
perfornming . a MODE | NI TIALI ZATIfON . : : : _

Low-speed reverse ON -~ ON “ON

ON ON




subroutine in step RS3 and a ZOOM I NI TI ALI ZATI ON subroutine (shown in Fig.

53)
t hat

.in step RS4. Then,
conprise

t he

processi ng diverges to
MAI' N 15 Qperatlon
I NI TI ALI ZATI ON subroutine resets various npde settirigs to initial

shown in Fig.

of
48.

a series

i.nstruct
The MODE
val u

i ons

es to

se t he automatl (ol strobe em ssi oM3 and ore- fsrarre phot ogr aphi ng
NDC I n DS on
hol d i 9 Hhaaaédshntﬁes'p I\/[Ll MQD%S ML2 tI)andval Héilpéloto h
SW5, rellegimeswi tch SWR, wi d¢ tele switch TELE, ch
MDA, mode switch MDB, clear § nmacro switch MCRO o OFF
and swi tf - L 25 10 sedll SLEPS | 18,
when t hg 3 ift ch S vvlde svmtq nd
tel e swifeh e : f forbifdder— “hUL oGt 01|J'||| € eorBtaati on
node is |not §3Fected, t he ph tor?etry switc effe%‘hve flag FSWSEN i$ det to
1. WerLsone of the switcheg are sef to 3QQON or a farhidded conhingdtion
nmode is|se2, a value of O is|sein {lag FPWSEN.3G n step M9, |the s2atjus of
each of [t he above-nenti oned pw tchesjare i nputted and processilng is
executeq agcording to the Inputged sptch flata. 4 When ifew ndz sWi t ch
REW i s jfudged to be O\I (stepf I\/IllO) he MODE | NI Tl ALI ZI NG subrouti ne ifs
perforn‘J'L’step MHH—95FA P SCAPEFS b+ atte—showi—h—H 94 49, is
t hen ex cd‘%ed in step ML12. h’h|§ subfouti ng conprﬁq ses two steps, of*which
} - staops the charging bf the sfrobe gircuit and step 102 turns ¢OFF
|38p char ge i ndi cati pn Beforf othef 5 pré®cessi ng branghes f& ofn t he
Lratl on. Wien the LOOJP ESCAPH| subroytine is conpl eted, f{the MAIN
i prygli verges to a serips gf ingtructfons thagpigQnprise & 6
60 7 3 -7
4 8
5. 9
10 10
20 11
30 12
- 40 13
50 14
60 15




REW ND operation (step M121). Wen the REWND operation has conpl eted
rew nding the filmin the canera, a rewi nd conplete 10 flag FREVWEND i s set
to 1 and processing is advanced by junping to the begi nning of the MAIN-
operation. Wien the back cover 8 is closed (turning ON back swi tch BACK),
step ML14 is performed to determ ne wheqher the filmhas finished | oadi ng~
This is peedEr erodyamhandi MNIR| agetatfedEND. | f the filmhas not fini shet/

| oadi ng, the f LSeaft 1.0 0. apd.p 38L PG CRRL N Losstep;M1E
wherel s’ the nCEEY RESFR phigFop Blaragpectapda aATN pE-bRIShTRY B |
step Mll6lesdreibabPfksshpE Wity dirfekence ptof §iged 47 Andi 48rge t Bhg
series Ofmmt?\l%@faeﬂén,t-aaécﬂﬁagl £hed bat ieONPNataRa adf Othé Stamebh]61) .
When 't he LOADI NG oper,ati on has finishe 9Loagalfgg)mb’frﬁlflkr’r}) flag, FLDEND i s
Set 't 0 B GERPTr SUBCBLRREg RS koAt obY THIS RN cEFom (R SPBERHN TS | s
execut ed,cdritergX gt arfrwint | theocMRIINt corstmgt 1did O avemwadimg-L BBNDvaribuse set
to 1. 25 %‘%\; he back cover 8 is open, both FLDEND and FREVEND are
h(dslt eps

reset to T 17 and M'18). In steps ML19 to M24 (Fig. 50), a

det er ni nat i on Whemmprwer is thsnadr ONeckhenmadm CBYC imsrenath andnkhe o

Lrom [ tstﬁ%:lg%’gfggghigggsthmh i i fn g-\ligst Jtn ngfa.rtﬁ;.see rhd hg‘a)m\e_ r¢p_uer I Pas_
een swi t.ched from he power - ositiqn,to the r _position.

the | &% idtiflizes khe camary; ’f‘?’aﬁfyaﬁf?gr &ﬂ?éﬁ-‘f;d Stp“ﬁ\é&‘lrb(c:{a‘b%s?f%%ﬂsf | ag
FLOCK, tmsxi spidyRSizingbe fiawoen ipedi fexniggt ha NODEf rIEMETEAKIGATION

i ndi cati [+, . t | en ! e A _ , _

ESCAPE. o SUPECRIEHEE 1 RS R83 ] 8. 87 aceH ot .Idze‘;?ﬁﬂgmé‘fd“’%ﬁ%%‘éﬁ |
Ther eaf t dshowsy ddbs ST - P Ibr §BsStEPa RS- c THEN /i RIISRIFINE THERTIpri se \./
a ZOOM  td96 aRE¥RRSe®pasfit | Dnstehetrions Fithat S6cangrticede ties c WHEEN Q :
bel owy SoJdlle 1R, Wiokid AL ¥ HACksl0 thfid REDROSINIPEALYENTIAE | enN
|salrea§)|n e Fock position and the : 3

subroutine resets various mode settings to initial values to

set the automatic strobe emission and one-frame

-

photographing mode.
In the MAIN operation, a 1-second timer, used for an
20 indication hold, is cleared in step Mii.

In steps M12 to M14, the photometry switch SWS, release
switch SWR, wide switch WIDE, tele switch TELE, mode switch
MDA, mode switch MPB, clear switch MDC and macro switch MCRO
are set to OFF éhd switch judgment flag FSWOFF is set to 1.

25 In steps M15 to M18, when the photometry switch sws,
release switch SWR, wide switch WIDE and tele switch TELE
are set to OFF and a forbidden photographing combination
mode is not selécted; the photometry switch effective flag
FSWSEN is set to 1;' when some of the switches are set to

30 ON, or a forbidden combination mode is set, a value of 0 is
set in flag FSWSEN.

In step M19, the status of each of the above-mentioned
switches are inputted and processing is executed according
to the inputted switch data. :

35 When rewind switch REW is judged to be ON (step M110),
the MODE INITIALIZING subroutine is performed (step M111).



=

REW ND operation has not finished, processing goes to step 5 ML24 so as to
exeeute the LOOP ESCAPE subroutine so that processi ng can diverge to a
series of instructions that.cenprise a LOCK operatjgmp: (Fig. 61). If the
REW ND operation has fini shed,’ pr ocessi ng ir:dvanc d by junping to step

h ' \\h h
g/gs | znognnﬁl ﬂﬂglplggﬁgk‘?? ﬁb’? ﬂ“&ié’glbt Egpoéﬁ |t§}#'grﬁtf‘%e%q:% de

extrenity in etepPﬁﬁlequairhi s' @ubroutd mie icompriak s twsi eptepd,]l DRawhidP5,

0 o AR S M eSS RGN P e

for a peri o%l
flag FWAI TOLO2 turﬁser@art@he med olanpmeharigen Ron before eiharp

mgg)esgpg%t%go& |ver Cﬁ?ﬁnéﬂggo'ﬂb&eth% mxfno;elsg%?(ﬁaﬁf M29) so that
FORWARD operarkl‘T 9‘9@? né$$1598 89"% ]h'f% 65er%?"'%ﬂg€?\é ch'ﬁ m“u S
noved at a open‘altlmnt divexrgescds) Boserdest b indérextionst thaPrcompeisg a
then return he, e 0,

hoTo et pphEnb" SABLLARP! R, ok 221} 2Pupbl er, A (8400 i 1REE
are 25 perf@PWﬁ?éefr@dageHéﬂd#(!ﬁgcé#@ tfelm o‘éhlth%rfgﬂmﬁﬁrtmer%WIWbm@E

set the 'cﬂdfﬁaél Pﬁnﬁﬁhﬂ ibaQeEV%TIP &ﬁdlprécé§§‘inbs1§h86v£ﬁé|§dt9ydﬁtﬁéi’ﬂtj‘e
whet her the zooglél ens_.is.in the macr 05| tio ‘bc?/qcheckl ng the condition of

t he macro pS%lF nPEEigninEret e, Miidhoperakian. i s in the macro 30
position, i ndl CaHham médbacﬁeéovercbeagedlbsbap(Mﬂxirﬁ)ingnoNr back’ swdtch

Processing ¢t advance I\/&S ?{'}m S F I
naf, in the €? @#LQ I’s'lg %ﬁ STES; g"%fi@/éﬂ&??%ége ﬁ?o%?iand
pr ssi ng hd!svefgeistledt Heo 8D FORENES siﬁbr partngmad dnhorhesking afilsg 35
d sqs! hglpenis. | epg méesfﬁq.waﬁ&é ﬁbe FaRiSneY! NYlding Al £idg 1400M
(RV\ARD subroutine has conp i g
set to 0, and process ng con inues 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'pEOgram will proceed 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). In steps MI19 to MI24
{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 position. If the lens is
not in the lock ‘position, laccording to the lock position flag
FLOCK, the display changes from indicating the film frame
number to indicating the. focal 1length of the lens (step
M121). Then, the LOOP ESCAPE subroutine (step M122) is
35 executed, as described above.  Thereafter, processing
diverges to a series of instructions that comprise a ZOOM



97 execution, processing returns to the MAIN operation. If the macro swtch
MCRO is in the OFF position, steps ML37-M 43 (Fig. 51) are perforned to
determne the setting of the tele switch TELE. Wen the tele switch TELE ~
is ON, 5 an indication of the focal length of the Iens is di spl ayed to the
operator. \Wen the lens is not in tifeetele extrenit e PCS equal s
"3"), o RERERSE PPeration. cshever dimheFig. ( 176 | apd o pbecdisenesed| e

exirem :we%w tde m&ﬁ%lgétimtys(puned%&ﬁqwl €he 4iéc@rpé§£tmﬂtﬁhe
extrem oe e i
posi ti onybet tﬁléefoif" rte%‘gfndi‘? héhﬁvl X\gchtpr"«?ﬁtﬁf'\ r?rfdne ®om
area, pPIREVEIND Bderatigns hhs lencﬁerfhsisiﬁedx epsocéasingrrgneselim TEtép SH{ FT

0 _ n e mty.
DT 2 i OgB° 588 | RAELOnd Op NS A BubRobOEnk oy HHET V.
ext r eni WBroqE=stiowsi egndi d vg:eget &a ha mﬂmvﬁsﬂug&mctmngo that o nove
the | engdnyef da }%éﬂé&x@ "éfarmsn V\hﬁmgt hesi?ns Ifual &?@ynﬁwﬂmf telg .
and 20 CRETERIAR Fadrid ety [ErageRT i s VAT 08 A0,  vhen
the w detep ansG\NB%ovaN Rite. d>xplay is switched to i nd| cate the focal
NG5 O ot MBSt L obRC eI EEhaiq oL it At LVBHI Dokt AT ey form

test "tfo determ ne ens t W dé e

at the %hge ksqrs edist \posikioned bytweencaﬁh%nlppherpq%ifcﬂ@‘ar atdaithe
rest artﬁ‘id(e' nesitﬁemmﬁ&(i Jd. }hPobenéqﬁélélOt"(ﬂt) thaswl &@té‘iﬁhiﬁéﬂt by a test

i de {1 BheR MRS eavﬁhﬁif«?é(.@?"e%eaaﬁe' Pengil’ 85,408, Taps” igp”
I f the !mdscasedn tdethedphotographer (sbeps¥iiag) bt hesperiadWobE SHI FD
axtr o £hS %?%&?3‘?2. &’3@%#52'?9% e
the t el BW8XTPeni ThRIFEAHker i FRCre (weRRanf DElag sSFREUCR34s3 /by at ed,
even i ftéhe zsaarpl nmssmeaahethbhm.ob@l m:smrnemubrputine is performed
(step M129) so that processing can diverge to a series of
instructions that comprise a ZOOM FORWARD operation, shown
20 in Fig. 58. In €his.operation,the zoom lens is moved at a
normal rotation speed towards the wide extremity.
Processing then returns to the MAIN operation.
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
is then made to determine-whether the zoom lens is in the
macro position by checking the condition of the macro
position flag. FMCRO (step M133). If it is in the macro
30'pésition, indication hold timer is cleared (step M134) and
restarted. Prbcessing then advances to step M155, shown in
Fig. 52. If the'lens is not in the macro position, ‘the
macro command flag FRQMCRO is set to 1 and processing e
diverges to the ZOOM FORWARD subroutine at a normal rotation
35 speed so that the:lens moves towards the macro extremity.
After the ZOOM FORWARD subroutine has completed. its




processi ng diverges fromthe ZOOM REVERSE operation to a series of

i nstructions that conprise a WDE operation so as to continuously nove the
| ens. Therefore, when the macrd“switch is ON, the z9gm lens is set to the
macrosition Thus, to retract the lens, 5 fromtfie macro position to

t he{zgom ar ea om,_| eV I ed fro cent neutr al
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by setting the rele se Iock the lens is contralled t fted to_t
tele extrem EFEEEIHhe Galio pﬁgfst ieffakfe f4l g BErS 3 Eot ¥ hE 5’“L

LATCH (LL)osgbreu} i mos( sdos notFleJ;uaﬁm) "Anpt | Wioeh | tHebylemssets ednofthe

steps that c a Tl (,Qg%F) QH;‘!ISRG'
subrouti ne, éﬂ?i{:ign Ee@%%m}% ggscuss ;e;row hat |\?e)f&ees om
the MAIN opelnt tbs &pm agedy mefac'?%s 9f6|irfeager='n é‘p gsiesy HS steps
condi tion oftnateabﬁﬂrﬁgaphemsnhlsgIEEEwENEa&aomxambnwe defscdri®ede Weldw,
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F NDlﬁﬁr@hgemqsnb}onah&tﬂegﬁﬂth@ tele extrem ty and the macro
extremity, 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 extremity (i.e.,
POS equals "3"), the display indication timer is cleared and

20 the count of one second is started again. 'v '

In steps M144-M150, when the wide switch WIDE is ON,
the display is switched to 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; 1f

25 the lens is at the wide extremity, the display indication

. timer is cleared and restarted . (in step M148). If the lens
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 extremlty (i.e., whether POS is equal to "4%).

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 extremlty, process:mg
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 -t_he zoom lens reaches the t_e_le extremity,
processing diverges from the 2Z00M REVERSE 'operat_i_on- __te a



subroutine is performed (step ML57). After the switch judgnment flag FSWOFF
has been set in 35 steps ML2- ML4, the MODE SETTI NG subroutine is executed

only when all switches are set to OFF by the previous inputs. |If 99

sonme switches are set to ON, the subroutine returns to the MAIN operation
wi t hout changi ng any, settings. In the M®E SETTI NG subroutine, a value O
cor r espon@H3aD oh apbsurkliongcthat seemprisese VNDE\maee:ati\mi &® as to ,
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swi t ched from OFF
operation contFRueth®i tpmheddmentacairecteger aFF@trdﬁeng ther fonhed. O

15 invention, the distance limit for taking_macro photographs
is approximately 1 meter (m). Thus, when the lens is in the
macro position and the distance measurement indicates a
distance greater than 1 m, it is impossible to take an in-
focus photograph when the shutter button is depressed.

20 However, by setting the release lock, the lens is controlled
to be shifted to the tele extremity from the macro position.
The flag FMTSIFT is set in a LENS LATCH (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. :

In step M155, the condition of a rewind complete flag

FREWEND is examined. If the rewind operation has finished,

30 step M156 is performed to display "00 EX" on the LCD

display. - If the rewind operation is not finished (as

indicated by FREWIND being set to 0), a MODE SETTING
subroutine is performed (step M157).

After the switch judgment flag FSWOFF has been set in

35 steps M12-M14, the MODE SETTING subroutine is -executed only

 when all switches are set to OFF by the previous inputs. 1If

.....



In step ML66, a CHARGE CONTRCL ‘subroutine, which 30 controls the str.o"bé' |
flash circuit, is called. Thi s subroutine causes an indication

switch to be set in steps M&7-ML71. The present!|y:ghown indication is

di splayed for a period of one second. When t he hol ding of the display
in@ation is not required, or one secofl@ has passed, the 35 filmfrane
nutetr i s somelisplitghdsantet sel kp QN okhaopybront ipg nefuxng | g, &dpe
Thus, . t he M} CGitd PR Phn L ELhOW D ERaNGiAYTRAY Beteings.preference over

ot her indications, unless the&h_er data to be shg&vn IS onLy ] rg{)lﬁ%
di spl ayed. Aflferthe HMOQF, SEFTHYs syprofiting,, a auue ¢ ﬁﬁﬁ%ﬁ A G
TI VE subr ogkpdSuire melkells sefr imeMGDREGA} helni lenpsvabuetepr rspomiding 489 to
repeat the above outljped 5 Rproged : hAHSRSUPEOUL LPES; 8Nd ORshad | PRS
that ar@ e§<éﬂlﬁ?'é‘dgﬁi“?*"lﬂgv\’“géedlfgc%ége%xaé% PR %Aﬁ%ﬁé}l 1dé\ll éslubr out | nie)'Iil
Fig. 53 ilaussdatsstting |awmaide chsmaeh & 1200PMDSHGN (SEaP UAPBONLSuBREUE? ne
that is cajleg iy S&@ptﬁéée%st he RRSRGeH@UiaMsets veengj oned above, the
canera accotdi Ay to the present 1nvention uses.a r&é hive cod if r t@ zoom
code. According 9?%@ﬁ°?ﬁ§s§8ﬂer’é"'5‘é’€’t‘%r 9 s%ﬁhé"tm % an8P85F§ Pﬁ"lS ﬁﬁe
menory i s ganaeklion, off M ag FHDCHE atwoexadinedf (stlep MIS8)i.on Bf thereens
The ZOOM | NI TI_ AL| ZATI subrout i n | h n cle PSSkt Lan.in
sUch a1fasds @ mede shansee othe JPpdibabioh fordif1ng FRSrIHI 1 ERe ks
det er ni ned ilpy stthep tMX58 ree £ dresties mmrwegumnsa‘épi khet hegipndpge of| the.
A test is hheR %é{,gwgq_to determ ne whether the lens is in the |ock
position (step 2). If the lens is . not in the |ock Sitl St i's
iepfornmed to re¥ReR; Bihena 128 PRe FHANT S Egﬁitaﬁ'eé% e .w?€c?htg%lgeﬁ%§?s
ﬂ%i) photometry switch effective flag FSWSEN are examined in

' 15 steps M161 and M162. When the specified conditions are

satisfied, an indication of the focal length of the lens is
displayed (steps M163-M165) and the indication hold flag FWAITD
is cleared. Processing then diverges to the AEAF CONTROL

operation so as to control the camera shutter.
20 The AEAF CONTROL operation is executed when the
photometry ‘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 is, 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

e continues without the AEAF CONTROL operation ‘being
performed. o

 In step M166, a CHARGE CONTROL subroutine, which

30 controls the étrobe 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-displayed 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



in the | ock position, steps Z13 and Z14 are perfornmed to 25 rotate the zoom
notor in a forward direction for 100 ns before going to step Z15 and .
perform ng the high speed notor reverse instruction to bring the lens to
the | ock position. This subroutine results in the position code PCS being
set to "0", a lock position flag FLOCK bei ;N9 set to 1 and 30 the macro O
position fdizxplldddd being set to 0 bef o? 8%t he subroutine returns to the .

point from Whl n U ati on

Fig. 56 shows ?&ké?f* ﬁ%ﬁ’?o (\é\?e W%@W%pegﬁa 1on that

di ver ges BEROHEBIEING NTIHE asubﬁoatigeepts Mcxdleqd.412, Rrsoeamsdhg) Sihen Thi s

oper ati on 4i tgéep MP2SliFiy.thep) egs W@ 1'8RE ROV WBuEDThé®
JulngX o€yt 8kep tFliy.thes) Pt

shift the Iens fromthe macro poSition to the.zoom area. Wien the | ens
st ops wiSt PR8I Eyom range, a normal rotation operation takes place to

prevent backl astari®en stprdhtinesersid opperdtiensesttat t hire apasaited, it
Is first ne ssarv%/ %%&éﬁgp éfl and ZR2) to clear the macro tele shift

flag FMISFE i F5d+tion 1 ag FMCRO and set themto 0, prior to
rotating zbeuzammmmznmcm mubgrosttidie ecti on at a high rate of speed. 10

In step ZR3, rgocad 'ef 10s@rdtiss | epgel sfaw&m@@ fepm Eﬁengz@iogpl ayed
thel di cation eepflag In steps ZR4 a ZR5,

by settin _
t he COBR %NE@K%@MJ%@W %%% ?%%%Pa steR RRdnof e s
per f or tedrRESE®e pebdiram.Whet her the val ue of the position 15 code PCS is

Tho tel e oxtronty eny Phet AR (ibid andlhy RiCopdifP td SREpPERIRE.
r epeat ed. 1W%%ﬂt%ﬂﬁ BﬁgﬁtPoﬁeééﬁévﬁsc@éﬁeﬁ%Fhé@en@POWbcﬁéegreater t han -
[err], Weﬂeeagdahgiyt hgHefNtHe RfiRe bdtEet ! Bs exénoved YarQ aa¢al e zoor@
area O{SFQEeI emnésmory gt eéggcéffeéoonghae e%‘:amera cannot identify the
position of the lens. The 2ZOOM INITIALIZATION subroutine
shifts the lens to the lock position in such a case.
First, a zoom code ZCODE is inputted. in step 211, as
- 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 (step 212). If the lens is
not in the 1lock position, ‘step 215 is pérfo‘rme‘d to
reversibly rotate the motor at a’ high speed. If the lens is
in the 1lock p051t10n, steps %13 and Z14 are performed to
25 rotate the zoom motor in a forward direction for 100 ms
before going to step Z15 and performing the high speed motor ' \J
reverse instruction to bring the lens to the lock position. '
This subrouti_ne results in the position code POS being
set to "ov, a lock position flag FLOCK being set to 1 and
30 the macro position flag FMCRO being set to 0 before the
subroutine returns to the point from which the subroutine was
called. ' | C
Z00M REVERSE ROTATION Operation
Fig. 56 shows the flowchart for the Z00M REVERSE
35 ROTATION operation ‘that diverges from the MAIN ‘operation at
steps MI22, MI42, MI50 and MI54. This operation is executed



step ZR6 is performed to determne if the I ock switch LOCK is ON or OFF.
When-the [ock switch is ON, the indication keep flag FKPLCD is cleared in

step ZR7. In steps ZR8-ZR13;:#he zoom notor is rotagled in a reverse
direction unt|I the 25 lens reaches t he Ioc p03|t|0n or the lock switch is
set (tg \Qilﬂ t tu{eeafé}?é Aé’ciﬂo t oL P

The brout| ne x nps to t eg mn% %%ﬁonl\ﬁ?\lwg #gnéﬁg qus

movenent |sf§‘i’6\/mﬂb? E'ﬁ&F&ctQ‘?s °‘?n pi fhes7zoon area. V\heWhPHe Yhaklenpt ch
is set to Ogtopef onethba Iais moVAS xtahqél,e w oheoﬁxélemdt)at(idue 6pei~aeion

reverse rotation of.the zoom notaor Qr t ed

f Fakes; P1acs, PFFXﬁF&/n %Féaﬁc}btg%ﬁ"[ ﬁh E% R
Zg(r)mal gﬁ;;?alvthemtJddmi; apération, ditedsi Firss ;tecestsm r(a:he sﬁeppeeg
for a periogpgf g‘;% Bra) 'éot@feé‘gnéhésﬂaem slaogpiaq]eaqla% e PPP&fa (as

novenent shown et'ween t he
wi de extrentheg ml‘tﬁhep?%éki%s fdagn Féifqlif? fetmdihambi &0 B, RIHOLOERr

is kept rotabtagihg tHife Wedemetidtasd t ¥nard révéfsepmz@‘dﬁroﬂ hgt! @shight he
wi de extremt ‘(J%hown 5 character "c" in Fig. 57). 1In either case,
processi ng fﬁﬁﬁ 0°PRE%ead of the MAIN operation after the focal |ength
of the I®0s is dIspkiepd ZR)) tihe ofdeal hhenigthf ofh&heodlensyiis pihese ibed

set to OFF ngﬂrq{?#}ggsetig%qggﬁw ggv@éq._q_slﬁd Oﬁhét'eﬂ;cﬁ%@aﬁ_{%ﬁtigeg,o 1'szte .

If the wide"swtc cess] ng "advances to a series
that conpri EEPECPPW bR ober at L. S‘FﬁP§ o’ngata’éﬁ iZR%ssdhe a/dQPR q GHES Nt
tg a ZOOM tgui¥ &kt bper §Figs.( SHoand 555 ds @ Il weish thén detescissed
bRyt oL bt O TR kb Yl RELT P BAEp o e’ 8 Aton
52 ZR3B aredpePDST sy, gneater nthhe 2@ nolér fits ¥ aneaningt febatortiee d
direction ajefds highpbﬁ'i@_igﬁ'ned between the tele extremity and the macro
extremity, the CODE CHECK subroutine is repeated.
When the positien code is determined not to be greater
than "2,", meaning_that the iens 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 switch is ON the indication
‘keep flag FKPLCD is cleared in step ZR7. In steps ZRB-ZR13
the zoom motor is rotated in a reverse direction until the
25 lens reaches the lock position or the lock switch is set to
; ~ OFF. When it reaches the lock position, the motor is
stopped. The subroutlne then jumps to the beginning of the
MAIN operation. This_movement is shown by character "a" in
Fig. 57. o o - o |
30 When the lock switch is set to OFF.befpre the 1lens
moves to the wide 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 SW1tch 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




speed after a delay of 50 ns has passed fromthe tinme when the | ens has
entered the zoomarea to set the lens to the 20 tele extremty. Then, _
processing junps to the MAIN operation (as shown by -character "d" in
Fig. 57). In the ZOOM REVERSE subroutine, when the reverse rotation
processing is switched over. fromtermaal "STOPW' for the wi de novenent /~
processi dgarhaoteenywe Hackizph 52he 25f nbher leasr dsabetweent thef ardery d
directio ng,_af t Tk Dt Or. 4 st.on 4S5 Leyerse. td Qn.
Thr of or xcenthy "Bl | e, 150> boe HIoCI ARG LAS BEKRAT® Actabidi,

di spl ayethet motianli at ikepbf rofatdmer tte odle | eide h et remdityedapdstisahen

the | enssespsed (dieel Vittioniende atV Heawd@eo! ékﬁﬁeﬂﬂﬁ'ee‘éﬂ&mtm h '
en the

Then, the indicatign of the fo | eggt h,of the_|l ens_may be,sho
Cons’ chioraresior: TPe R Bide BRY-0r 08 8A%hey £aps.oREPERRRITy TP oi ng
t he rot ate othe hé&adho&n tivediMAN wvpartatnin naftex vehe hEopgadt dgngbheroft he
| mpr essi thalst 6 gbkpihpaaof the lens 35 has nul functioned by shifting
to the tele extremty, Tn Spite g{gt{ne fact that it is su_pé)osed to switch
the focal amsthengthes: hand, et hecki é’ré’i&’?i‘r has Peemnepebote the
i ndi cat igrF kbepotrbhgnbiPlg#dcesshig t advanpesarfirion psepnZRsehetd oetlepl engt h
chan f bei | spl ayed I L the {i n the zo tor_stops. 5 )
Coon 1 s o, B PhEPHAYE" sWlieen, W dai ] U ' PRodRRRLAY, Bludbilz. O
As nent itsned seahime, of sstepat that coomprise angPUyeB operatidosr i Whig t he
posi ti o -4 8¢0h00M:| WiSsentRWGMS : el iva1dPES P! & ZOSWerf YuPhE
posi tion code or .divisi onef-ode 10 "whi ch correiponds Jtef he focal length of ..
the | en®ASFadHAN uSFRGPhel BeFd@ed®9 ot oliBIichTHE LY o P AlsPresedpne W
CHECK sblerlew)i neithdwet pthet zoont oustOSinhtlial vy sbedngodetatéd vim ca are O
SLOr ¢ LR IR Va1 ALEt BUHCATSIA/ Gh Vgh CUpEEUEN WY | fhe wide switch is el
set of OFF, steps ZR25-ZR30 are performed, wherein the zoom
‘motor is rotated in the forwal;d direction at 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 "d" in Fig. 57). o
In the ZOOM REVERSE subroutine, when the reverse
rotation processing is switched over from terminal “STOPWD"
for the wide mov_emeht' 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 u
.'the' focal 1length indication is not prevented from being -'
displayed, the indication of the short focal length 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 reversing
the rotation. Such an indication change may give the
photographer the imp_ressi'on that the shifting of ‘the lens
35 has malfunctioned by shifting to the tele extremity, in.
spite of the fact that it 1is supposed to switch the -focal



~

the zoom code changes fromthe |ock position (where the 15 ZCODE equal s

"2").in which the zoomcode is an absolute code, which is dynam cal | y

det ect ed. When this subrouti @’ begl ns, data is ippgkted with respect to

the Lock switch LOCK, macro switch I\/CRO vvlde switéh WDE, tele switch TELE

and{speed s te CGI' CHECK subroutine is
d by amq'%f_‘gtsu ro&?l ne&e(%)‘%%}é:subr élg %gtrexwe ¥‘n utted swit.ch data is

cal l
used after the pr@besefeyesf the éuﬂﬁ@aﬂﬁm ileedp nf%hed FRRLGD eps St (65,

when the posihind®ref1 FOp R dPeR ! fﬁ{et%éaqnswﬁg%téﬁawg@e £xbheBd thg

(PGS equal s or the 2 teI tremt POS equal s "3 t he p05|t|on
code PGS is ﬂ%ﬁE?BN?dSEP S’éﬂl% ladsi mﬁa?'%%PiPOS equal s

"2") and tyecopsi cngaxbehmnt&m tel'e extrem ty and macro position (PCS
equals "4") The t he zoom co IS 4 np ;{:R6 | f t ere
IS no change I n tﬁ& 9Fal %f gghé%ﬁ gg?g %{%?: %r?%t

point in theANAIﬂNanpdmtedan ahareyhiah néﬂ.atimer oabdlee des eapllexyed/\heﬁvr
there is a C&@@g@miﬂmtget@ | Yodfeidie 620RhE0UBon erk oceﬁahaoeiha}w Sig

per f or med depends g t1on directign of the_zoom notor
mot or r ot at eXRRFHA BPSEé§é’ P edPafiddan oﬁ?ef—eerc;@lvésé?ep q&@
while if 1hewtbelor cbﬁ:&ts@@ndsﬂ o r eher Focdl ebéngth ofhdhe ofensi by onlio4

SChances 10 GhER 1A, EBRRRA Jich il ne FBELEY, MncHRLRE

pertains to ormal “rotati-on
"0, .2 or 4"'subreutineps the- EREiﬁliénpeﬁW@?- m?d’s sand dipdsiamecedas DIV,

bet ween the yfign e&i‘ée&bi‘eénﬂnt ﬂ%mb??k RYY Tshﬂ:‘be(s@%el Ywiritten while
pr’ ssing continues to step CK10 ush term nal 1 is set to g\l
\@r espectth® ZROM: oBRds| é’c}b“qef%t fF?’“ t{i’éel HRCk sposi tlgn, (where the
extTem tys 'M’trmEZGI;uaaél\r'zvhe jppswhileh ctlte RODn sced¢ tis an absolute
code, which is dynamically detected. .

When this subroutine begins, data is inputted with
respect to the lock switch LOCK, macro 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 subroutine is finish_ed.

In steps CK2-CK5, when:the position code POS shows that
the lens is at the wide extremity (POS equals "1") or the

25 tele extremity (POS equals "3"), the position code POS is
forcibly set to the codes that show the zoom area (pos'
equals "2") and:the position between the tele exfremity and
macro position (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 processing 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




10 "1" and the division code DIV is set to [err] (step CK 11) and, if the
zoom notor rotates normally, zoom code val ue ZCFON which will be used
after the next change (change predictor in the normal rotation of the zoom
code), is set to a value of "4". 15 The change predictor is fixed,
according to the table of Fig. 44. W&¥the lens is in the zoom area (t
is, the pdviamass dsdsteps QiR (showy ipBitesstFh. advances from step CK1A
to.step CJ<13 m&ewlmmiﬁeetéwplhmaaﬁ S 0RsDIRb | %rﬁéTch&fméf'an
[err]. IV - is Iargeé t han’ t&err a .20 deilﬂnbnatl i s made as to
whet her Fgltﬁ'l N CASL 5T ﬁaﬁ&?& BRe cade (R0, Whilp Eoﬁé hex,\ &y the zoom
lens is thal"edftﬁen/\:hﬁ:r@si oK PpaKe iare quelcfdifed s equal to "2". That is,
the ZC2 term pal ugl o] 25

becol Cé equal % t\% ien%h fs g(%%n \fggns éatg%régé es ’%%MI ERE TEL% END
or CRITI a:Ang\piLampp dPoShegials Maf') 4procegpimrraonkinues tuz; stepys
equal tOchwheantth B %ﬁ,ar é@fafgoﬁéi:a%eon WYY exféy Yo

examnm ni n & “stafus of the termn ossible t etermne

whet her ghé R | gHatey atthlaf'fe igve ther AgRs s neet p’éPf o?‘?ﬁnd’ieﬁeep
(b:KlS Hovgteemitit Cometh agapels tdnﬁi ﬂ@a b«alednrt&nocasﬂdt BOS Hecwats tb g
ecause Pfwa. St ur Il pl.ate ef or i\s made
in stgg a%g 'tﬁ'ﬁ ?ﬁ"f?%&" exﬁ)rlg?n g%rrl]: h'giéf ecf&é Bnﬁ{sbv‘)t he

si gnal o&n@he ifCother moem mobvénﬁoft% aﬁr@albyfom COGW‘léﬁiﬂtqee teI e
extrenm tycrowietamlas, wie nosi usea &p€erPEhd Snegt téh e Vfdhahdeh

LoD di g Eatarudps et (o Eefion prothly é%'-o%g%cwaﬁg;ﬁi%r‘%”%“ 0L

mm) and tdnem vabu€ODE 84CHECK subroutine is exited. If the tele extrem tyo

has ngf been 'f‘ﬁé‘cgﬁgnget rK‘redict:m: is fixed, aeccording to the table

of Fig. 44. When the lens is in the zoom area (that is, the

position code Po:s' equals "2"), processing advances from step

CK12 to step CK13 to determine whether the division code DIV

is smaller than "24". If DIV is larger than "2y", a

20 determination is made as to whether terminal Zc2 has
changed.

The ZC2 terminal becomes 1 when the zoom lens is
rotated to where the position code POS is equal to "aw,
That is, the 2ZC2 terminal is equal to 0 only when the Zzc2

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 2ZcC2 terminal is always equal to 1 '
when the zoom lens 'is in the zeom range. Therefore, by
examining the. status of the ZC2 terminal, it is possible to

30 determine whether the zoom  lens is at the tele extremity
w1thout performing step CK13. '

However, it could happen that ZC2 becomes ‘0 "and 2C1
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



term nal brush ZC2 is considered to be equal to 1 (step CK17) and step CK18
i s perforned to conpare the zoom code ZCCDE with the change predictor
ZCFON  When they are the 1Q.same, the division Code DIV is counted and a
new change predictor is set i'n steps CK19 to CK22.*-If the indication keep
fl ag(i ndi cati on change perm ssion flag) FERBLCD is set to O, the subroutine

@r ms t hex&:tepahyed@mtyeatﬁdndthm poshtiencapdecRgEh ist sate tn3 " nat
corresponds h ttttﬂf W‘ié‘ic‘!ﬁsbeaec@‘i@‘ il \éémdtéheg t-hqstggaEcxl(a-lEﬂa

e

subrouti ne .s eX|

en steps CK9 and 12 det e t hat ‘fsc nﬂiﬁ
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CHECK subroytine r t thiatesto N1t hest
o5, hPish2 g de ihafterar nT 0 eeter

reverse diré€ EFF‘&H ut| ne_junps from stggeCKS to stié)
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CK25 (shownCKa7Fi gntSS?tePZgKﬂché@e pexfermed nfo. FRIPALS " $e EFP8 5t
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case, st 6 1S execyt to 30, st ro o] z

Then, 0?58 i §aggy ttheod v han. ©pPde Bi oérloa“h*é[)é]i LEE& BQW r%;e%{ge

1. Ther eaftpredﬁbamssllmgsqstmjm steplke Q&L@r ttpf CKR. I\/AI'[IQ Maiﬂwaaﬁ%?
CPU st ack rgﬁ LB $9.4 %fo‘aﬁﬁﬁ & Cfleffil 881 6K28) ag}5 FRPLCDNiaN ddte
€ 0 tween th

lens is in posSi

e tele extre nd t he preTeige) tr ty
(POS equal o "0y) the mubrpUtdns nﬁegﬁmsmﬁ}%f& { ? £
| f §AaFCARe AGle i SodalCQiingth i S£r &her rlezhs othhb pvmnmsmn@lse to

15 the new division code DIV and then the CODE CHECK
subroutine is exited. _

When steps CK9 and CK12 determine that POS is not equal
to Yo" or "2", it means that the lens is between the tele
‘extremity and macro extremity (POS equals "“4%). Thus, an

20 examination is made of brush terminal ZcO0 , 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. .

25 When the zoom motor rotates in the reverse directlon,
the CODE CHECK subroutine jumps from step CK8 to step CK25
(shown in Fig. 55}.  _Zoom code ZCODE being equal to "a"
represents the absolute code, meaning that the lens is in
the lock position. .1In this case, step CK26 is executed. to

30 stop the rotation of the zoom motor. Then, POS is set to
wor, while 1lock 'poéition flag FLOCK -is set to 1.

‘Thereafter, processing jumps to the start of the. MAIN
operation after CPU-stack'register processing has occurred
(step CK28).

35 When the lens is in the position between the tele

extremity and the macro extremity (POS equals ngny,



MAI' N operation fromwhich the CODE CHECK subroutine was called. 5 When
the ZCl termnal is O, it neans that the |l ens has entered the zoom area.

As a result, the position code POS is set to "2", the division code DIV is’
set to [err] and change predictor ZCREV is set to a value of "7" (step
CK31). Flag FKPLCD is then examined tqeodeternine if it is 1 or 0. 10 If t

flag is g%c@séinaheaéosﬂbelsenﬁmnpfstag lemsei x4l %Q'e%yeéK@%t ep %83)

the LCD I th f,l I
{00, hESPBRRY Ak ¥ rbr caPRbROLt 4 S, the RPARE. Lo of ey

t he focaﬂtan%ﬁeﬂtiaﬁ |fyrean | whdickip| tiye d CODE0CHECK: amhroﬂﬁineepvas to

return to 5)3 gPo! nt from which the CODE CHECK subroutl ne was called. If the
p05|t|on cg POS is not equal to "4" in step Rrocesm ng is separ at ed
into te caseWhaer &hehezq:io terTsinah dbs P05 éﬁuﬁ?ﬁns?‘: atd thgedenshddosi ti on

code P05, ﬁgefg roﬁ&tfiaegx?"l)\s aViedsd e, | s pésitibhie cpasl tRos
bet ween t

k | SO
subr out i &8 F&%?FSXE":?ePDhE ??[iv}lrsérﬂoc @ SI ﬁnms{%aﬁﬁgq% Sg the qtégﬁs S

in the Z@l@&h@éeprwebeotrhecmm tisose25 teonce Meeql.ﬁal"s?"’ A'step jAKidient s
made (in tep S e al that 1£Sq avigg a
val ue off Fggi@) t ﬂ;&@ %QS&iLS&”‘tB d&%ﬂ %eiolft hi;@dli\éll Si E’% cd(;de DIV
was Jll@lg?éﬂ thebefllmsiaéh&#t[ d&re 1, tlhre t%ﬁ%halemﬁhh&sf dha kengi 18 the

posi t ' O”dgé’?fa @t L%b%‘i%j él@st " RYtJHédg‘.l.dtﬂ é‘ﬁs T(@i’ t o | Stiow | &h:an rtéwteh
osition ween the w de extre ocC er
Iﬁand i fvahiei fdir ari ér':? rfge f]é é@ jt?ecea%"g%ff{: FKﬁgéDtle;% get to
0, the subngth i iaddeatden tétepodsl Sleuméd-i ndlma\nﬂiqsfﬁatofs wihedhleay ed on_
the LCD 4 p%sxa%p&fg?ého c?f('{:ll'i@glfehg @@%i%%lgﬁ SHDROL] | BRe lWaxdl eps ol

CK40 and termn |s set 0
15 step is to return to e intt From which the CODE CHECK

subroutine was called.

If the position'cdde POS' is not equal to "4" in step
CK29, processing is separated into the case where the
position code POS equals "2" and where the position code POS
20 equals "0" (step CK34). When the lens is in the position
between the wide extremity and the lock position (POS equals
vo"), the subroutine_returns to the point from which it was

called. - '
" 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 ZC2 is ON (that is, having a value of 0) or: -;J
OFF (that is, having a value of 1) if the division code DIV '
was judged to be less than "By". If terminal’ 2C2 has a
value bf'o,'the position code Pos is set to "0" by judging
30 that the leéns is in the position between the wide extremity
and the lock positlon. on the other hand, if the indication
change is permitted because fiag 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: ' o SR '
' In steps CK40 and €K41, the ZC2 terminal is set to a



| ¢c7 value of 1 and the zoom code ZCODE is conpared to the predictor ZCREV
to determne if they are equal to each other. Wen they are not the sane,
processing returns to the MAI:N-operation, while whep.they are equal to each

A

ot her, 5 steps CK42-CK45 are perforned. I n thesesteps, new change
wwrs ZCFON nd ZCREV are set by subtreZting 1 fromthe division code
Then, Vi¥luseofal ke and t khej ngpent iends | FFOPEPLED jconpayed step the

CK44) -the n édl‘cﬂioﬂ' engiREvof tbhedéeeﬁmiﬁedlispl 3,508 Qféoreétﬁalext%tléﬂch
fromthe subr ut i ne. t al ue of__the. gdlcatlonfla S
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due to bad comesdears FEPW Hed bAGREEs agRd sefe byofabiract Iorignamt Eee
Thus, the siystiisddn NcodeCbivhe zepanotior ahapsvamxea 6ﬁrltmderhdmaﬁim

i s avoi ded. -CRWARD Jon 20 58 | S W|ng
e ZooW FCRRARE ERBLAT A O Gt BEeR, CH4y Ehe AL T 1o
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cl eared (steg at step he zoom nbt ok | S cause orotdate at a
(P

hi gh speed. ﬁéll éFFE‘g"%‘ dmdicatdanehep s welrred- it is in a position
between the w de ast memtipradal at&mra,odttnarsattingffbhethecrlabco@rp‘dyxtifdxﬁg

FRQVCRO (ste 0, oppad 30 g
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p% ion to dategted cRyr dihe y chisage h@rﬁé‘v\ePFFev(#) i £5ePN; 0 (Phe PHWEheON
po |0n,195tébﬂ‘iﬁahé oo Ackzen "gnhd i Beklg. Gith\Waaie tQBomcr&mmﬁ | ag

's set to Sgeggigﬁ7errors due to bad contacts between the brushes and
the code plate are prevented. Thus, the situation in which
the zoom motor stops in a forbidden position is avoided.
200M FORWARD Operation ' '

20.  Fig. 58 is the flowchart showing the ZOOM FORWARD
operation. This operation moves the lens from the lock
, pesition- to the wide extremity or from the zoom area to the

macro position. _

- When the ZOOM FORWARD operation begins, lock posiltion

25 flag FLOCK is cleared (step ZF1) and at step ZF2, the zoom

motor is caused to rotate at a high speed. The lens is then

checked to ensure that it is in a pesition b'e_tween the wide

extremity and the zoom area. If the macro command flag

_FRQMCRO (step 'ZFS) is set to 0, the motor is stopped"_and

30 processing jdmps to the MAIN operation. These stepé inove_

the lens from the lock position to the wide extremity when

.. the power lever is set"to th_e. power ON position, as s_hown by
character "e" in Fig. 57. |

_ When the macro command flag is set to 1, steps ZF7-2F9

35 are performed, in which the operation waits until the lens

passes the tele extremity in the zoom area. When the lock



35 are perfornmed, in which the operation waits until the |ens passes the
tele extremty in the zoomarea. Wen the | ock swtch is set to ON, the
notor is stopped in step ZF10. Then, the operation returns to the MAIN :
operation. If the |l ens passes the tele extremty, steps ZF11l-ZF13 are
performed, in which the operation waits ygtil the macro position flag F

'S set 10 Gwitcht 18N56R BAI B, ! BB RbRby § oo hORRRRal 35, SERu sRYpchhas e

"f" in Fig. 57) and processmg returns to.
ZF11- ZF13 thg opsratkan sptarns, &onbhe MMIN teperpgdon. Jifedbedlend panespswer

|gver :j S itthe ltelaomtraﬂhmgsl stéps(ﬂgéléi(—MZ! (‘d’réjﬁlé)rfok@-ed ARCRRIEROERO the
apove I SC r_.t.ne ratjon a
%%%Jaqﬁ ensQ'd?'pj‘etrsat"lF(c)éng;4 by & ?[/)vep OF LR 1 %rF@;%ﬁ?B ta 6K

oper ati on,
are persorlrreetby'ltlml Fedm tdthe Wlatimgstaipppml Gis rsttowrnfbys petetcacdM t 0

TELE Subr @gimi Fi éng@% t & TEL
'ft hgt‘%I %I ver 57e’s ég}dr 05%1% step *ﬂ%édﬁ#’?@{] tm{\d&?’ﬁi %%‘H on ® This

operatlon

subrout i n8tPBSe Bt by s& S rﬁ:f‘?‘fm‘étQ‘%l'éhgw tog magre obtlh o\ 1§&siis on,
With the peessedt and the powerariewver tis SnC AN pdwert 0N Paria-iwt (1ad

ZOOM FORVWARD E@ epghation that the lens is noved by normally rotating the
Zzoom not.or. wev ? this operation is different fromthe above-descri bed

oper at¥®ns |4¢qqmlﬂ91et?odrhmga§9§ed digrcussioms cied dtencZOOM IREYERSEced
and a | ovopaeseionhanat Bhe Q@@habbﬁﬁnﬁbagP%rakﬁgnzOQﬁHWQEQ& o@F&%%iBﬁg 25

in a forward direction at a ed b re the timer

zoom ot oPY sHRe PIver dester |14 l? B‘@Fé'%RPFEﬁ"l L6k are payfornpd hyn¢ Goes

not reachzddme mmlt@reo@emtilyg(atea hifb riake adtspeedl "3"). Thus, the lock , .

switch is; .fffgag‘glbdi. is rotated 30 at .a high speed for 30 |®‘J
S :

bef ore the rotatlon s C anged to the | ow.speed (if %ppllcabl e%
O herdi%e, it Fig. 5 shows the flowchart of the Z0O to TELE

operation that diverges from step M142 of the MAIN
operat:.on._ This subroutine is executed by'setting the tele
switch TELE to the ON position, with the lens 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
above~described Qperations in that the zooming speed can be
switched between a high'speed and a low speed.
' When this operatioh 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. ' W,
If the tele switch is set to ON, the lens does not
 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). 0therw15e, it
remains in the hlgh rotation speed, based upon the setting
of a speed switch. '
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



remains in the high rotation speed, based upon the setting of a speed
switch. In the zoom area, when the tele switch TELE is set to 35 OFF, the
operation is shown by the chatacter "g" in Fig. 57...Lhe operation when the
| ens reaches the tele extrenmty is 109 shown by*the character [err] in
Fi g7™\b7. At sone point the |oc SWi t c'psy'lcl’ﬁbe set to ON. Wen this
happens, th&h2Y, the jchaxay i1th "épF'Eﬂ"llWSO that- control returns to
the MAI N operati ot gond Qo MIVEEATLOPkr awitohFiwd116bes kmts tdieod | owwhent

of (L1 W DE NOENETLARS! 2kha! 2ddif! motb¥erfeSsebbfliy hPPecihShrol LBC

MAI N oper at i0n. opetation Ts al SO kKnown as a opérdtion.
10 Thi thapecontawli setvamnsg & e NN |eprration. t he zoom area and

the wide gwpipe MbPEMENT Ppdratddn .t happens in the above-nentioned ZOOM
REVERSE operation that thelens is noved in a torgg di rection, Wen t
r

he
W DE MOVEMENT opEdg-i ofiOstShe¥s tthe  fdryeharts ¢ &t ¥ D%, MOVEMENT
direction apgeiridtionerthatr eddéverdeevefronf sSbhep oMas®H | @f | £hoal IMXIKrom
step ZR24 of_ the, Z00M R E e afLQng Lt t e r t ,per d.
n ot eps. ZVERSREEIOPT ¢ Y GRORbr Phpf e, A1R, Wit 2, &) ol i wPHERC
the positi copératden.the wide extrenity 20 and the lock position (that is,
PGS does, got eqP’f‘his" 8t Lgaﬁtiohhﬁisl Qsdectitiddt iitieh e U Ris tie @O HBH, OF
operates at a hig spee for ‘g&'ns beforciltersj_;tNrtstoroi_'aéelnthe'
reverse di rake®oAndskhecise s ehrehe"iPEL 15 § ex'sﬁ)e%%l', biLe PARRENS HN
setting of the speed-méntibneds zo0M RANVERSE copexiet tonmtthatl Bhei et i

OFF, and t of..rot ati paed_iss:set to the high speed in step ZWI,
tlhe oper at iqg% éa%%h%sgf'égg %paggf& 6} %fhe ZOOM REVERSE '

When the WIDE MOVEMENT operation starts, the zoom lens

15 is rotated in a reverse direction and the timer is reset.
However, if this operation is called from step ZR24 of the
ZOOM REVERSE operation, these two steps are not performed.

In steps ZW3-2wW10, if the wide switch is set to ON, the
lens does not enter the position between the wide extremity

20 and the lock position (that is, POS does not equal "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 ZW11l, the
operation branches to step ZR14 of the ZO0OOM REVERSE
operation to eliminate any possible backlash that may occur.
This movement. is shown by character "i" in Fig. 57).

30 ‘When the wide switch WIDE is set to OFF in the zoom
area and the abow)e—mentioned 70 ms normal rotation and 50 ns
reverse rotation are finished, the lens comes out of the
wide extremity, as shown by character "j" in Fig. §7 and the
zoom motor stops rotating. _

35 When the lens ent_efs the lock position from the wide
extremity after the motor is set to the high speed in step



operation to elininate any possible backlash that may occur. This novenent
"I" in Fig. 57). .30 When the wide switch WDE is

I's shown by character
rotation

set to OFF in the zoom area and t he above-nenti oned 70 ns nor nmal

and 50 ns

extremty, _ '
rotating. 2842, thengsen motehndskekated,

extremty
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branches bxeduthed VAWN iater stops tithéheosiDO\ha 8o RE\ERSEE bpar gir borand t he

b%{:‘lg%feo'ﬁ'xet A IMAIN R 18 U IretehtaditeRi ed. Wien the lock switch

as shown by character "j" iHOFL.tgrja 57 and the_zoom notor stops

hi d back I VL . F b ' d LENS
LAToH *(LEP SRR G S iR, REBePRRR Y LW e P T e h R CERR T A

- expl ai nedppelra tion ebatainsises p faeshgthee MAEN aaperatdan ehentthe ef00Me

| ens | §5CRrdRAsENSpE2a4S PSHd OPhd 1 bnbBe 1desHIifted bRal EENERel A 0dde 1O

Fig. 62.
illustrat

whi ch 20 RERFProoNtROLf osubrpmtiime ainst aDEYSTELATCHNEOLL) nfaPBRATEON The
di stances.&gi.o#g?ﬁﬁ steps are witten for both the zoom and nmacro nodes.
atch steps are provided for -the di stance neasurenent steps. Y,

Ei ght een Téns . . _
The focus posiBeEAreotheeAEARs QONTROLs : gpkrouting i s explaineds othgot h-

h
Fig, 62 répresents the contents of the LL OPERATION that is
BESikiPNg. 64. There are twenty steps, labelled from1 to 20,

the zopsh B@llationship among the distance measurement step, the lens

20

25

latch and the focus position will be described. Reference
is made to Fig. 62. Fig. 62 represents the cohtents of the LL
OPERATION that is illustrated in Fig. 64. -

‘There are twenty steps, labelled from 1 to 20, which
are pro#ided for supplying distance measurement information.
The distances for these steps are written'for bqth the zoom
and macro modes. Eighteen lens latch steps are_prp?idgd for
the distance measu;emeﬁt steps. The focus positioh for the
lens latch steps is shown in Fig. 62 for both the zoom and
‘macro modes. | o |

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

30

35

is out of its permitted range for the taking of a
photograph. '_'Wh'er_x the distance measurement s_tiep is mb_fe than
"20", the release lock is set to prevenf photographing. in
addition, the operator is warned to _switch to the maé_fo
mode. On the other hand, when the lens is in the macro mode
and the distange measurement step is equal to "1v, a;shbjédt
is too far "away to take an in-focus photograph. " 1In this'
case, the green lamp indicator DK blinks to warn the



25 macro nodes. In the zoom nbde, when the distance neasurenent step i's™
“197, macro nmark 18K blinks to warn the operator to switch the camera to
the macro node. At the sane”tiine, the green |anp #ndi cator DK blinks to
vvarn the operator that the féns 30 is out of its“permtted range for.
g}t aking of a photograph. When thaydi stance neasurenent step is mor e
"20", btperatbeathaltothed Jeged isa pegundt tpboargxing rd bsitlahcen,

the operat fahé?‘é"grﬂ@dtﬁg §yglrec%§ 1%&@%96.[ it her hand, when

the lens is I n Cro no |stance maasurerrent stgf i's

equal to "1", a Whepethe; diskancer n@\wrmq@eﬁt@p ihe mexe than Jykebn.a
I'n thits C?ﬁ@n;b#é@ $5€€80! aBsknN ol pled pHdtdyraptied dniadbudle Tndsl,l the
oper at or a

he, | ens,i g,beyond _th t oggaghi di st an range., At the
et PiRen e oindtearerspk Batareno il S 48 Rediahin Ik
nmor e than "ﬂl%tograpm withoutt appiydnq ﬂ:heba'e[ﬂmengd i n- focus Thus

the 5 green | anmp uﬂ#@ t 4s e e
phot ograph wi t hou% ﬁ%l ng t re easgjﬁ%ﬂék . sa%??%o%@mg% V\E%r?sf'
subj ect is Rheteg 1%0?@@? - Rergarned p éwf ﬁWb%FMnswt&hthg MRAGNR

macro node mcﬁetheoﬁt |&ﬁl’e hﬂﬂﬂar tiend pagne tx*wsdmetﬁﬂease kam&aﬁe 1000t
a Sl 1,N 1.C

applied en a s bj_ec Q0 close I.s.to a

becomes 1} BFe 2P8 %ﬂo?ogﬁ%ecv\le;fs C{'tehe ﬁjﬁ F&i gusigutai ne
i s expl ai n@ﬁ.i(tFagiB&) ilm MlheitnEAFit:O\HélGDMr dmpossibhe Dkocotaksf t@he
film15 thajhdtogi#ned into the camera is inputted and converted to

f
g DV 1 opr ocRRRE, SRkl RABHAL b fodt 6B e exd L8 Dnal TF Sy B3) ot op
A
of

or use in dStrepthd-AEANeCONTROhesabpbutine;,] thal X coder iofethan £ddmunt
riig(yﬁgﬂ1i§”§iaced into the camera is inputted and converted to
sensitivity information Sv, as specified in step AFl1. Then,
the division code DIV representing the lens position is
converted to alpha () in step AF2 for use in step AF3, wherein
the alpha (o) value comprises an amount of variation in Fuin
20 {full-open aperture F-number ) of the zoom lens positioned at
‘the specified focal length position, with respect to the Fnin
of the zoom lens positioned at the wide extremity. In step AF3,
the subroutine sets various'fiags'which are required for an
" AEFM operation, based on the photographing énd-exposure modes
25 that are to be performed. In step AF4, the distance measurement
data is 1nputted and the LENS LATCH (LL) OPERATION subroutine
(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 tﬁe distance measurement step inputted in step AF4, between "1
and 10" is performed in step LLl1. In step LL2 flag FGLMPFL,
which judges if the green lamp indicator DK should blink, is
set to 0. Flag FRLOCK, which is the flag to judge if macro o
‘mark 18K should blink, is set to 0. Flag FMTSIFT, which is
35 the flag to judge if the photographing lens should be

L



20 (full-open aperture F-nunber ) of the zoomlens positioned at the
specified focal length position, with respect to the Fmn of the zoomlens,
positioned at the wide extremty. In step AF3, the subroutine sets vari ous’

flags which are required for an AEFM operati on,
and exposure.nodes. 25 that are to be panforned. In step AF4, the distanc

MeasUr eNeRl (el #1or NENG  AHCABA cidbe oINS AT Gbhé LLE1 EPERATIGRN t1br puit i n

based on the photographing.

O

(see FIG 64) IS executed (step AF5). In the LL OPERATI ON subrqutine, shown
in Fig.. 52t 9%t process . limts the range for distance nmeasurenent data,

I.e.

10"
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When the distance measurement step
is not equal to "1", step LL9 is performed to determine
whether the distance measurement step is more than 19.

- In step LL5, when the macro is set, the setting of
flags FRLOCK, FGLMPFL and FMTSIFT are set to 1 (steps LL6-
LL8) before the LL OPERATION subroutine exits and returns to
step AF6 of the AEAF CONTROL subroutine. Therefore, ~when
the distance measurement step is "1", steps LL6-LL8 are

executed and the green lamp indicator DK blinks. In this
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 automatically shifted from the
macro extremity to 'the tele extremity. Then, processing returns
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 IL9 is
executed to determine if the distance measurement step is eque-l
or more than "19". When the distance measurement is less than
"io", the st;broutine exites and returns to the AEAF CONTROL
subroutine. In either the macro mode or the zoom mode, when
the distance measurement step is more than "2" and less than

-----
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whet her the di stance neasurenent step is nore than 19. In step LL5, when
the macro is set, the setting of 20 flags FRLOCK, FGMPFL and FMISI FT are
set to 1 (steps LL6- LL8) before the LL OPERATION subroutine exits and

returns to step AF6 of the AEAF CONTROL!MSUbrout i ne **"Therefore, when the

di s{ance ”ea'sﬁeneﬂheﬂs‘i‘ibz‘o%t'ﬂne rétGPﬁsth@ 't'i% aﬂ@l\l’“@ﬁgﬁ‘rﬁg %ﬁt ine

green’| anp i ndi cator DK bl i nks. this 25 tion ease

appl i ed, eveHt§9r (RASSANG: H‘rﬁ’&ﬁ’f‘or?'i"’s?spr@s‘se%ﬂdvﬁkﬁ aFHFé§§Fﬁgfﬁoré@ the
applied to td]fsoén&éerménﬁﬁmméﬂ( isteel dased 1"t hgnneehe Bsbimi snodd cad

dth d hifted f t
a0 (e OOl L e TOF chi e SORRRBL S0P LM vEh 4 |
AEAF CONTROand phb%t | Feerefosecyheny, thmé}iqw«tﬁ seeaserepentr shent ist 81" s
got "1" or ]gadtahsmgw 2dom hdde ”.’B&r@eﬁlt?dehésréﬂéa§ét 1oév‘<epsLh8tlh ap 54§S§t ed t0_
eterm ne i i s C asur enent .s ua an
the di stance rre &fg‘r’?tsring‘ﬁé'?? i“ﬁaﬁ“§§mgi'§" sggﬁeli 'b%{etrﬂaoé'xf"f? aﬁBa"
returns to 'hO"AEAEePENIRA0 saarhl Aliheare rexeeditbed tbe smtrﬁla@dEGDHPEheto

d di t g

zoom mode, 4nghal RhdushANGGBAYIIG e D 4 e D! o Gn18Nd14 ﬁ§§

t han "19 subrouti ne ret e AEA g |ne a
passi ng ?‘Hrstlgpsst(eﬁ:)@m_L'Alﬁn&OLL@B'ﬁur@ﬁ%rPé'loé’iqeﬁ'l t¥he l(‘;Il hgndens latch

measur enent g+ 8HeP step Thid s i Foiaadmds, deﬁéﬁnﬂi@(xﬂﬁéﬁ:ﬁlﬂrrﬂﬁﬂrlﬂsaf@

he AEAF CONT b L5 d,LL Th
éll gt ance rreﬁ‘a‘&FEHEHrFr %Lfl'te;)nlelsfw*‘?‘ S ]tli'e °z% L g'fsi%g‘{g a%Y%atsg'? ock

i s not appl sedroiikénet Iquid:sstard:q:rmmshumrtetuep9| toe&}bel pedndy dmorihe han -
195, st engiﬁh é@ﬁrkb},,l Q1588 e L-8mS Yh{ LAY tHE-MoEhst oudrend (i

o s Bl oL ot 1 s 08 et

det erm ne vhesieablée tgiexrmit t ah photoyraph ttm bes Hakeot, t @eenewhens a

?Lfel rmati Veéulgjheecéu.brrs W68l Se8PYaR" 96EFUAS i EPe [ O HiGeRR)! dd
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 n20", processing returns to the AEAF CONTROL

subroutine. I{ence, when the distance measurement step is
25 w39 in the zoom mode, the green lamp indicator DK blinks
and the macro mark 18K blinks 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 "20", 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 obJect distance is too close. In this case,
35 ‘however, an 1n—-focus ‘photograph can be obtained in the macro
mode. Therefore, the camera is programmed to prevent the taking
of such a p1cture, even if the shutter button is pressed, and
the green lamp indicator DK blinks to 1nd1cate 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



AEAF CONTROL subroutine fromwhich the LENS LATCH (LL) 15 OPERATI ON
subroutine was call ed. This is because it is desirable to pernmt a
phot ograph to be taken, even when.a subject is too close for an in-focus *
pi cture. However, as flag FGMPFL has been set to 1, the green |anp

i ndicator DK will bI ink to alert the gphot ographer of th| s condition. 20 O

If the mingg % (#58%{ Shréit e i 5)con lﬁmonﬁfoferfkﬁr;\sa% a

test is ance maasuremant S ‘def'erm ne | T's greater
than or ebhel AEAF' SONTROL pubroutdiie 12%’“'[5’? &F6rg returns to the

AEAF CONTROL sghr gebpharse, bﬁm:e.me\mqndata diss tolyted Hed,s whidrntirs tedfep s 25

e o B0 Riouh i RSERAAE AR Cobhel <BpgRlgkiRers o,
phot ograpbahdechn beIlperthenclUFPMARIQ! iBXPQSUREZ FLASHMATIEK. (ABFMIt ep
LL14, whe Q&i,gs?ﬁiﬁéa”%éméﬁ%ﬁ%% ?:[&ibéuﬁréo AE) erat1%91 £bt agneROCK

is set to ore broce33|ng return subroutine. \Wen
the di st opRBeNRaS¥ROmIe seeptrel and the flag@ma ﬂ*bc@?%q&@r aph
CﬁHHOL befQPt ghaeGorfias) | é£ t BRePhAi PR ASht alten pat&m@pm md;ef r as

t he objec S ver nin ocus

phot oor apte aAVRBREEIE, MaGSyY, SihsniArfR® tanen) BUB¥ShriRg kike
program:rmitep AFSvehs teeautiedhgtof demide ;ﬂl@twb@teveﬁ i the he'eéMSBer
button is) pLessede giigdyt PRIGERCS! gae tadllcats%f%aw RS ebdacubdigcat e the

obj ect distance 1s out”of range and macro nar nks to reconmend t he

operator to uskEr ERePmAFSe RN fr% FREOEEN sLRP@Ht° Qi LFteprrRATPON

subroutingris aeaplpErEbredyd r olIn ethese tstetmf, AEHE Q@NERClatsetbr guLyne to
I )

per 1 5480 158 sl d P RAGL A ol Sl nbfUsl oot ) oDy

AF7, an it uEs
t he AUEOMATHC fmm@ﬁtngnmmrmwsmm |trsfe theesubt 6RYt ppd

exposur e {RAEhMPELA i(@)f Clatdeto be used for the strobe emission.
timing is provided to the sub CPU. Afﬁerwards, step AF1l2 is
performed to determine whether the green_ lamp indicator

should blink or be continuously turned on. If flag FGLMPFL

20 is set to 0, the green Iamp_DE.is_continoousiy turned ON.

Otherwise, the green lamp-indicator blinks, In step AF15, if
the FMCMFL flag has been set to 1, the macro mark 18K blinks.
Otherwise, the step of cauéing the macro mark 18K to blink is
skipped. o . | -
25 : ._ o -
Step AF17 is the n_ext- instruction that is executed. N,
This is performed to determine whether the photometry switch
SWS is set to ON. If the photometry switch SWS is OFF,
.steps AF28-AF30 are performed prior to returning to the MAIN
30 operation. ‘ :

When the photometry switch SWs is set to ON, -step AF18
is executed to determine whether the release switch SWR is
ON. The subroutine is in a standby mode until the release
switch SWR is set to ON. When it is set to ON, the

35 subroutine advances to step AF19 to turn off the green lamp

indicator DK. In step AF20, if flag FMCMFL is set to 1, the



camera exposure control and the flashmatic (FM operation for the control
of the strobe flash are perforned. After the AUTOVATI C EXPOSURE/

FLASHVATI C (AEFM subroutine éxits, 10 step AF8 isiexecuted to decide the
state of the release lock. Ff'flag FRLOCK is set t&71, step AF24 is

ex@t ed. In step AF8, when flag FRLOCK it$sset to O, steps AF9- AFI| are
per¥or nmed.: In these steps, the lens latch (LL) data is outputted to the

el o o AR SREN RalfD) mhBi6R {9 Aed i S SR AF21S woitg
em ssion ti Wheg |f§l%r5hﬂe§5t §etthé'—%db- CHae macrer wards 18K ¢ks /pab turned

perforned t ﬁef(ﬁhaltnss\ohsthebnmauagesmlhﬁrmgundlrﬁa&eafiawlQtébl ﬂiﬁzﬁr %ﬁ
continuously turned | ag FALMPEL 20 i S set t he green ”B,.
f

is conti naosgﬁyutt&fine&'mhia [RHER s R st’?fé“b‘?’éeﬁt?’é?rp'”rgﬂﬁ%a’c%rs%‘ﬁ nke
step AF15, khbt loPtEVCHMrént| dg heteoerP23¢t the lingdle cEcaa mmdtauﬂbdﬂéﬁKS-
O herw se, the e f Si cr,q mar k. 1 O. bllnk ed., 25
Step AF17 i slgﬂeangf | %@t T uc??’l t(g’qu{ A% t'T © kel eaﬁ aI]S %%T ﬁ)‘? 'E'be
det er mi ne wabuhtert hepphataant rySsviilciSl&AE i & sétilmo mdmgf gsuleroutine

photonetry sabhhBesV\Bhnes £ tof e¢he Aokt Arifhedr € perforned prior to
returning to the MAIN 30 operation. Wien the photonetry switch SW5 i s set

to ON, si®p AF18IRs xsspansel te ddier aukeompetafer thae tasteaperformed R is
ON.  The s@tggtm J Sthé mamel@/ Gﬁdthbntqi:eélhelé\ﬁbeaﬁ&iﬁd&ﬁa‘:h BKR fiss

o turn of (PRRELRRcBRS e ninCFD, S chrer PR pE. ° Y e BaRbP AL

to turn of PR
sef, to 1, t#et todispthp hcrremamdr a8kars ;@satiw@hq@r e EGHI’«'S plsinkingn21,

when 4ig1é Aenl %rﬁ?tfiélg Oj st BetMeer @, MdtHBky | s NabnbUtee G Pt

(t “% Iéhgqﬂgégge%a%¥|1§£¥D R;;§¥ fgégrofséﬁg a%us of the FMCMFL
flag, the photometry switech SWS is checked (step AF27) to

determine whether it is ON. If the photometry switch swWs 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
1s operated, the shutter cannot operate and the release lock
is applied.’

When the shutter button 15K is released, the photometry
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

(Y execute steps NF29 and AF30. If flag FMCMFL is set to 1, the
macro mark 18K is extinguished anhd control returns to the MAIN
operation. If the flag FMCMFL is 'set to 0, the step of
éxtinguishingzthe-macro mark 18K is skipped.

30 When flag FMTSIFT in step MI51 of the MAIN operation is
set to 1, processing passes through steps MI52 to MIS54 to
perform the Z00M REVERSE operation. As a result, the. lens

" is automatically moved from the macro extremity to the zoom ...
extremity.

35 LOCK Operation Lo -

' Fig. 61 shows the flowchart for the LOCK operation that



5 executed. In this step, a shutter start signal is sent to the sub CPU.
Then, in step AF23, the input of an operation end signal fromthe sub CPU
to the main CPU is awaited. After the shutter operation is finished, a filrm
wi ndi ng subroutine advances the filmto the next franme. 10 - I'n response
.to the outcone of the test perforned i mgtep AF8, the blinking of the greg
| anp i ndi casoeaDielts iﬁn&b@dnﬁm dRa VN Iépéxfmo%afii ‘0 exlétfc\t,\}ﬁ 6
flag is set_to_ 1, é%i gﬁr 18K T acglvate o start [ K1 N ile
when t he ff%geﬁgc % o ﬁl&&qs preds gk Ehe LREkRasit 18K.
Regar dl essafterhthet dbgk sfnriﬂ:hia Bmmitk:ﬂmgl ﬁme)mhotorret ry sw tch SWS is
checked (ste e t W tch
(step Aﬁﬂé)-  tR18°bpETaRYo t\gﬁﬂegat el ! i - 1nia (B AN TR

SWsis QV, a wher e otonetr usly
tested UNtPF Ff‘tllﬁ‘g&éﬁé'r%rnéw?% 'nghctauitien can emaeqftaheede@aing

Ther ef or e, e¥eflad FhEEEbU"(bﬁépb!!ktlam.Ku§ O%B@heéetfsh%h@liwi%&aqa%%
operate and the, release h :|s appl i ed n the shutter_button 15K is

rel eased, the h1eRE i chlgpr SIGE SHERS LEPGEINS addsnces |
fromstep Q@Wdtevernplaszaa anttidn tBE téveigt et teREWdi g atained and

execute SUepoMFohandabiciBovel Lhatciildy £ S e lendMBITRCLS FBEK 19K

i s extingui she control returns 1o operati o
FMvOVFL 5% Al Xol‘ba ¢fe %%'etjh%f legk sudtshi &g. @KE-nacro mark 18K is.

ski pped1 30  In\Shesp LR FMike F&rrx]Ancnt BRoMégiTQﬁGt btumhbeafﬁ{:%éoﬁs' S

set to si sges,thr to.,: rmt

REVERSE 05%; ace?i?)n n%%ﬂg igsﬁf"? %fu’%' “?r%s?q sinaeut SH ﬁi ﬁ%e‘g ER the
.macr o extﬁ&ﬁ1%&1N)Q9Rr@kkﬂﬂextrenlty 35 LOCK Cperatlon Flg 61 shows the =
fl owchart fOﬁhEheth€x¥EQﬂﬁHa§kQEcﬁhﬁ&w 1s1de to ON, processing diverges (:>

15 from step LKG6 to the MAIN operation through the REWIND

oao-

operat1on of step: LK61. . : : .

When the back cover is ¢losed and the film 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 indication of the frame number of the film is turned OFF.
In the next loop, when the back cover is closed, processing
diverges from step LK8 to i_:he MAIN operatlon through the

. loading routine of step LK 81. | _ | o

Lastly, when the lock switch LOCK is set to OFF, the

25 operation sets charge start flag FCHEST and the indication
hold flag FWAITD are set to 1 (steps LK14 and LK15) prior to
returning to the MAIN operation._ L

As has been described above, if a subject to be
photographed.is too far away when the camera is set to the

30 macro mode, a release lock is effected to prohibit
photographing. As soon as'the_shutterﬂbutton 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 described with regard to

' specific non-limiting preferred embodiments. It is to be

-/
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is called in step M24 of the MAIN operation. This operatlon IS executed
when the lens is stored in the lock position, after the lock swtch is
switched to ON. When this operation begins, nunber indicator LDCis lit 5
or extinguished according to the compdyption of the |oading end flag FLDEND

Sthph Lk5undaFstod obiinted sty PrERPTE GTTAERED ORI | &6 REMA o

turned to Qﬁw@ez@e@kwﬁeuen ﬁhet shoBéCKfl theNfeddowiagf clmims.not 10 fuI ly
| oaded, or the lock switch 1§ OFF. In step LK13, #he CHARGE PROHI BI TI NG
TIME subroutine is called. This is the sanme subroutine called in step ML73
of the MAIN operation Wien the rewind switch REWis set to O\, processing
diverges 15 fromstep LK6 to the MAIN operation through the REWND
operation of step LK61. When the back cover is closed and the filmis
| oaded, steps LK9 and LK10 are skipped, while when the back cover is open,
the loading end flag is cleared (step LK9) and the 20 indication of the
frame nunber of the film is turned OFF. In the next |oop, when the back
cover is closed, processing diverges fromstep LK8 to the MAI N operation
t hrough the | oading routine of step LK 81. Lastly, when the |ock swtch
LOCK is set to OFF, the 25 operation sets charge start flag FCHGST and the
i ndication hold flag FWAITD are set to 1 (steps L14 and LK15) prior to
returning to the MAIN operation. As has been descri.bed above, if a subject
to be photographed is too far away when the canera is set to the 30 macro
nnde, a release lock is effected to prohibit photographing. As soon
the shutter button is released, .the lens is shifted fromthe macro node
e zoom node, permtting a photograph to be taken w thout manually
h{tY|ng the lens. 35 The present invention has been described with
regard to specific non-limting preferred enbodi nents. It is to be



117 understood that the present invention extends tq mnthln
the scope of the folloeing clains. 118 CLAIMS 1. - ﬂ ' il y ;
an

controll ed canera having a zoom | ens and conpri'sing: -

for nmoving the |ens;

sai d | ens bet ween formard and reverse directions; select means for

sel ecti
contr ol

and speed set by said switch nmeans and said sel ect neans,

ng one of a plurality of speeds of said notor neans; and 10

switch nmeans for switching a dlrectlon of nnvenent of

means for controlling the nmotor nmeans according to the direction

said notor at a predeterm ned one of 438d plurality of speeds for a
pr edet er, initial period when the notor neans is first started,

regar dl

ess of” the speed 15 sel ected by said sel ect neans. 2. An

el ectronically controlled canmera according to claim1l wherein said

f . ; , f_ which.is
“rel ati vg%/ ° %ﬁgr%q%ﬁd%%gc%? F}e% °%§e§ﬁll%§ﬁi églg%gé t}agf&‘z}f?velzy °F“06\SPS %’"d

plurali

el ect r offi<

initial

claim?2 or 3 ﬁﬂ@T
drivi ngsaddi densptmtwesmpaforward said reveghes 4 paeth o9

peri od, % An _el ectrqnically control .ed canera accordin

time in the f%&@%%%‘#é&%éifHk‘égiéE%fHéﬂ&ﬁéogf a plurality of speeds

10

15

20

25

30

35

of said motor means; and

control means for controlling the motor means according
to the direction and speed set by said switch means and said
select means, and for driving said motor at a predetermined one
of said plurality of speeds for a predetermined initial period
when the motor means is first stafted, regardless of the speed
selected by said select means.
2. An electronically controlled camera according to claim 1
wherein said plurality of speeds comprise at least two speeds,
one.of which is relatively higher and the other of which is
relatively lower.

3. . An electronically controlled camera according to claim 2
wherein said control means drives said motor means at said
higher speed for said predetermined initial period.

4. An electronically controlled camera according to claim 2
or 3 wherein said control meahs'includes stop control means for
driving said motor means at said higher speed for a
predetermined time in the reverse direction of the direction
along which the motor means is being driven, when the motor
means is to be stopped, regardless of the direction switched by
said switching means. |

5. An electronically controlled camera according to any eone

of claims 2 to 4 wherein said control means includes a retract -

control means for driving said motor means at said higher speed

& B3RS EREr GivY 9 nR| ddEechion coht Mevemeats glbor

.a predeterm ned

and for driving

. AN

Tolled canera according to claim2 wherein said control .
meass drlves mmﬁbnﬂméahsﬁﬁﬂﬁsmﬁviﬁﬁ(iﬂﬁSHEHSSPGEd for said predeternined

to

)



30 along which the notor neans is being driven, when the notor nmeans iIs

to pe stopped, regar dl ess of the direction sw:tched by s m mm '

nmeans. 5. An el ectronically controll ed camera accordi 2’(] ﬂ ﬂmﬂﬂlHH"'
of clains 2 to 4 wheréin said control neans includes a rettact cdontrof *

means, for driving said notor neans at said hi gher speed 119 in the.case
that/the lens is noved to be protruded fromits retracted position or

w thdrawn into its retracted-pesition. 6.119 An elegtronically controlled

canera according to any 5 precedl ng cl ai m wherein ‘the switch neans is
di spl aceabl dnf ritie acasdt tthlatpatié | bens o iswinicsked h@odbéewmuafedmf/ﬁﬂiﬁnﬁtef

Sald Lohs andoald el (R ol I HiSs ! ERELILES JEEDS.LRn dBLIEHpo an
amount of di'sp R sw tch nmeans from salrd ned po ion
selecting different said predeterm ned 10 speeds according to said

di spl acenentg .anmounin Zlectréﬂléb‘iflfy" oB8bfekbY1eantsfhd L4l %@Jxﬁiﬁféoﬂﬂ “Qn§;0
cl aim6 _wherein sa.lds ans, co rlsesasmlelever nmeans

di spl ac@abl é’reﬁe(jléﬁ}?r PEBRT REn dF 8cEMINED PERNSaiTF HifiRLacqable from
posi tion, raspeatirad qmmsmmgm dio entiitasts tded wnmimmtmmﬂentecbfogsmf

movenent of sqid Legs.oBg <AL eRLLRD cald Y. gont Laldsd: Ganet apacear ding

to any prece i'hg ¢l'ai mwiner & Sai d"zoom | ens roved Sk ange
the focal | defeletdinga amnsmgyatepfoﬁmltamﬁ‘ma eD. the Awlélc@ctmaﬂn%afrqm

control | ed canBrgederal &Qléﬁoﬁ%cprs%q%@t%gch@fﬁ‘b\é‘@%eéalé%zdeéé\téfﬂined
neans switches the direction of nmovenent of said | ens %/ switching a

di rect 18n ofPEEFS GECORHNI t7 said HiRtagrmert amountan ¢ ectronical |y
controll ed camera according to any preceding.claimuwherein said switch

rre@ and S%' d sel %C elec r1]:'Sonci(2: rIysecoan rorit ee% can?é’%e} Cahclcgr&lﬂl'né to claim 6
wherein said switch means comprises a single lever means
displaceable in generally opposing directions from said neutral

15 position, respective opposing directions selecting respective

directions of movement of said lens.

8. An electronically controlled camera according to any
preceding claim wherein said zoom lens is moved so as to change

20 . the focal length'of a lens'system of said camera.

9. An electronically controlled camera according to any

preceding claim wherein said switch means switches the direction

N _of movement of said lens by switching a direction of revolution
25 of said motor means.

10. An electronically controlled camera according to any
preceding claim wherein said switch means and said select means

comprise an integral switching unit.
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