2220761 AUTO STROBE CAMERA The present inventi'ori relates to aZﬁZQZ@‘ .

canera 5 in which the strgbe automatically flashes when the

bri ght ness of the subject i s¥bél ow a certai h i-evel *#¥n a canmera equi pped
with a zoomlens, it is necessary tAURMBSTROBE--CAMBRA of the zoomlens so
that a proper 10 exposure can be caTcurated. Tn addition, if the canera has
a power zoomlens, the focal |length setting nmust be known so that the
canera can control the zoom ng ‘operat.ion. A conventional solution to the

above probl ens has pgen E@thQV'iQﬁréﬁﬁ&P%iﬂﬁsV‘tbhaﬁ D r&e}&éoeaheela'

on a.cam 15 ripg for dr|V|n the zoomlens for integral _rotation

therewith. I %%chwﬁﬁ%r%%nﬁl:r°9ﬁusﬁ&t%ﬂ% ﬂ)Fé\;l d §lashegpmhennt bhe

with the code ptigleth@ssJoEcthkl BlibjelesSiild Pelowa idettLin 'Rewends to the
focal length of the lens i'n dependence upon the zoom code detected as a

result 20 of a conductive state between a ground brush normally in contact
with the conducti veIlpaat eanem‘h N:Htle angoomdtehsysiits ishahecessary

and non- conductd v e cERS ﬁ‘eue%b%%' B ehe S'hoth (TRHET RST AR L ¥C BEEBE:
Each code ﬂrmsstwateanabE- lmaﬂcsllgrtdd.t hakn de@dititonn illﬁetbandlanemaa had
non-conduct i ve Sﬁcﬁf O%o&ﬂel&ﬁge ha! ?oég tﬁ@h %eig:‘ﬁfga%v\evg@?@rkﬁgﬁﬁ so

are enpl oyed, zoom (:o e sig si nce
t he brushes arfd‘qmet%o‘éalpﬁﬁﬁecﬁﬁrﬁPatﬁ'@éh§hiecél°°@d-ﬁB' Grexatdien¢ he code 30

brua hes Cag becone g epehwnéReibham L—B&ue%% lﬂ@ftﬁiéjl&aéﬁeeﬁkablléhscﬂhﬁsbeen
S e o i hd BE s3oh" Yo' 1S e, BOSE SRSl L Som
| ens posit iGN rimg adiba | @xivindetthiel niowmt Neepssigoon mﬂdegnalt heoXat s
mor oper 'y setHT TR oot FRoRushalh dniarpiietts SRS bhe. FiSvidda P
exanpl e, in asdardableavtopgtadtenwitiht ither arnie ofplaie ofiomt geneasatiingo a
60 nm the position code that corresponds to the focal length of the
lens in dependence upon the zoom code detected as a result
20 of a conductive state ‘between a ground brush normally in
contact with the conductive pattern of the code plate and
code brushes that come into contact with the .code plate
during switching between conductive areas and non-conductive
areas of the code plate as the cam ring is rotated.
. 25 Each code brush generates a 1-bit signal that depends
. on the conductive and nc&n-co'nductilve state of the code plate
so that when several such bfushes are employed, a multi-bit.
zoom code signal is produced. However, since the brushes
and the code plate form a mechanical configuration, the code
30 brushes can beconme sepafated from the code plate due to
- external causes, such as vibrations. In such a case, the
resulting position code that is calculated from the detected
zoom code will not cofrespond to the actual lens position.
In addition, in determining the position code of the
35 lens (i.e., the focal length of the lens), the exposure
control is likely to be improperly set if the position code

ooy



camer a shoul d preferably have about fifteen position codes to ensure that
the exposure is properly calculated. 5 In a conventional canera, one
zoom gode corresponds to one position codeg. That is, an absolute code

systemis .used, i Lch.. te f the S uqi | t hat
I's specific t'fcll)s tﬁ%@éggb’%ﬁ%ﬁt %%Fgﬁpcﬁde]', flggénpé’ggﬁ? ggt oig %a%ﬁ"c?\&%ar aving
posi t I\org of téhelepsmwidis. aldange oHwepproximatedlyedaiswucita c@0wmmt, stizd
an arrangene ' h I.h &t ' hhSaS ULe o oV, e
nt i1 e range GRS Bl MR tabvesSbolly, YUAECh pBsition Gbals
associ ati on vk rensirecthab| the supespre; der broperlycsalowgteda nore
?Q][Y}[?” | cat ;ad_; code ItO.tﬁlLS %E?GEhﬁngh?- lc'i%fq{ﬂa}'}“&i%?zobﬁfbaﬁfér %Tr'txfé%pdhds to
ifteen steps is to be. detected, at |eas our-bits of informtion are
necessary for°’??lep‘§1%ﬁ%?'%?i‘6ﬂ&8f tﬂgafogﬁrcﬁﬂe.abs‘#ﬁl}?, q‘ﬁ?e sYSRm A8 e
be required, isivinichceadhsstep lfuthd ogs ccode has28 andgaedatvaliid thae
code pl ate. | klsl.S desiyable, to mnym nbgr, o s, th
are requi red,iés/\(y;éégc#‘%i%r &g’uc‘g{a} n‘BF@pc ctég?i%rgf?i?gf t q1ss %‘B%é%?g‘gt it-’(‘?afgi
to reduce thgarinbeular posption ofictheszopmnledds. Sone el ectronically
control |l ed gamer agy e a T L NQ of '
whi ch ar e'cis%' .tchagf%@%%%@vkeﬁag%%%?g %{%ée &ﬁef%%% éﬂnggeggywz}gnéa%}aient
switch oper atisorthat nif ctheczoompaede ist sebcas aphabsgiute G9de pver the
acconpl i shed drit €& OraRgece o tthdli 8681C A 1A S UEhé Inuiber it OBruéhes that
particul ar canmera of thi,s tép%is ope-in wWhi ?‘2\/\#?’6 norgal 3 de_is
constituted BF% modt QFRLALIRD VA LR FPEHBPESPRANE | MMSh o
m)d_e“*_ﬁnd t he inezreaseds, reeudlbinge irena moee tcmwl:lish@;mi aboale_mpﬂ.ate
position tt}if'ﬁ c{o node is selected by neans of the manual switch and
oom

whereby the z ens noves to and stops within the zoomrange when the .
zoom 35 node is sdaxtinstgnaeanifoinfprmation inififiteamsteps Lsnda den

the zoom nmod@eteRatied j OatOfldast fbde-bekClbOr infbehativh! iréDyRTddiar
zoom | ens acqordi gLV louand (e 393 ROTIAER Uoddl® 2R, 2 PEE" KL
: would be required, which includes one brush for ground, to

20 cooperate with the code plate. While it is desirable to
minimize the number of brushes that are reqi.iifed, so a's" to
produce a more compact camera, it is not practical to reduce

"the number of steps _6f the position code. " | '

Some electronically controlled cameras ‘include macro

25 and normal photographing functions which are switchable
'between a macro mode and a normal mode by a manual switch
- operation. 1In either mode, autofocus '.photogx—:'aphing is
-accgmplished in accordance with distance measurin§ information.
A particular cam_era' of this tYpé is one in which the normal
30 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 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 raxige when the zoom
35 mode is selected by means of the manual switch. When the lens
is in the zoom m@:de,' operation of a -



portion of the zoomrange, respectively. The distance between the subject «
to be photographed and 5 the canera, as well as the subject |ight
intensity, are neasured when the zoomlens is set to a desired position
and the shutter button is operated. 3Based upon the result of the distanée

measur engile @Wﬂf&pw wﬁéléfév?fééﬂ &&gtaaéheoaﬁcmn 48cd %ﬁ%ﬁfywom

node. Photographing Is also done In ence upon e resu t he

~ 1ight nekowpERethe I‘*’f-%m#%eﬂf emewmcawqecemtewam thectede i€/
‘the subj ggg-tlmnf Qf"¢HeO dddh Vﬁ-g,{yél ArdSPEst focu3| ng i s:inpossible

whi | th r de, ch i's s b manual swi tch, thereb | aci ng
th:a 501321 I eﬁsq;?‘ﬁ %1%%?&’&90 I ! e"&ﬁﬂ g‘b‘?&%ﬁr%ﬁh"ﬁg"bﬁﬁ°ﬂﬁ?§’ ég'ﬂect ed
by manBathg svamedang afs Omallne mcmemdebjecthelmwn intensithhj sare y
require c S e onveni.ence.,.si.nce _a quic

regponscrarﬁ .gésb‘?rg 9’?‘13 % é"aﬁrtﬁoali% g%ﬁ %h for-\omd o B@%é‘éé&(\/ % .
obt ain thbepmﬁgn;pﬂmhton Asd dmntmmcomﬂn@ﬂ upenathie cceselbans,

t her ef or gne' @£868ah&eInbABLreR_AL!, hau@b%b%%&n@aaua%ﬁ%ed ?n”BQ%h‘h"’@ﬁQ the

lens is placed.in the nmacro p03|t|on by operat’ing the manual swtc
woul d  bRAGERQ; Megrcangd theo &aam Made of fPétqt%g xaphing nis abeet denesimacr o
nmode 10 aépenaaﬁcaodpomothlaatreenﬂtﬁna:ttwlmymms@@eﬁéﬂtographed in the

d d- 1 A I
encount er ed wiph cenveitargl X1BEREONBRINY | FopCiorPed. Bankraa” B2 Fons
is shi fttiniefsuhnectraisofe&npom ilde mthitmraratarxge;mhere](zoousﬂmgl gson

h e
gagnz)t be o t%(fﬂlé ?ﬂy{épﬁﬁwaraﬁﬁ%ﬁ\?\%ﬁg ?‘éﬁ}%etl%egsn rennés andw
the vi e\mw&} Wi{%,c’aherabmnimnqar%ﬁemmObﬁm}r eisnvmtm anaenat ic
caneres posiien, aiphotsgtiting Ram’ ObALpUIKE Oett&elait@dﬂgbfrDMQSuam?lther

chg(r:nr)lolss'ﬁfitg {%%ra%r'ﬁmm%lg‘r? eﬁlf’tﬁg?’ ﬁ’g I(t;:}'l'e‘l"'i %f 2%om moass "9 MRiS 10
requirement, of course, creates a considerable inconvenience,
since a quick response is virtually impossible to achieve
which can be necessary to obtain the photograph which had

20 been composed. : ,

The applicants have, therefore ’ recognized that when the
distance measurement- is made when the lens is placed in the
macro p_o_si_tion by oper.at_ing t_.he manual __switch , it would be
desirable. to aut'omatically' effect a switching from the .

25 macro mode to the zoom mode so that a subject which cannot
be photographed in the macro mode can ‘be automatically J
photographed in the zoom mode. ' ? '

| A problem encountered with such an automatic switching
.however, is that 1f the lens is shifted from a macro

30 pos:.tion to a normal position (zoom position, e. g. ), a
desiread photograph which had been composed in the macro
mode cannot be obtained due to the parallax which exists
between the lens and the viewfinder of’ the camera. :

_ Another problen en_counter_e_d_. wit_h automatic caineras

35 which are designed to perform autofocus photog-raphingl in
either a macro mode or a zoom mode is the possibility of not



subj et di stance measurenent errors. For exanple, assune that the

aut of ocus operation is designed to be performed in the zoom node for a
subj ect distance range of 0.90¢meters to infinity (i.e., 0.90 m-[err]),
and in the macro node for a subject didfance range of 0.50 m- 0.90 m

Further, assus@indiaablietbeasdohnpidish Pridodeaphegi ihoaikkereatad aideto
manual sw tch zg] thaé%%ge di stance_neasurenent nmade by the canera is 0.89
t

m f or obj PIREY AnGe PRABUFPDERY XTI P such a case, the object
di stance is out sikmr ofexampbé pr cashmencchdbcitheg avtufocuws tdpdération is
phot ograph.c o] I ped. | SySid.uatian, % | ongl__C raSas
provide the pho o%lggz;%h?roawg h %éﬁg{’ﬁn%% I"Adi |0ﬁ8§ﬂasﬂg§e§rg5’§r ?%Ef%gb&%%t
phot ogr aph catkakange opangecdf 0qn80r meteng the ipfdndgyadtiee .0 GAQ Ih 1),

{he mcro Mg oin HE AR ke ISR sSTbd diRle Hihgé! onc. 96 hhe

shutter, even if the shutter button is operdated. In response tq the warnin
i ndi cation, th@PnBrodrHReT snRssve  Fhat, tengndspBet hRicthe rﬁ.%"?fg
of the manualpewitidn bipvheahs bE thee mnwl swhtéhoand thathehea¥istance

the canera c HPARRSRATE PR LY | Khe \ahmers; 15 oD R THPE A Bt
phot ogr apher positakoret t latt - &hptopdishahceuseclh plenalyr aphcasepottive mbfsct
e b ere b £ BRI B g Sirdbld foieh “Roeuhgtl, SaA P
i s particul atihptsepi deRotPERaPhe GARRNG! ke cakEpined. rThi dhis, sitaation,
rel ease | ock caapradtitidna Wneslier &8 dprovideo thid Iphdtvgrapther withhat e@radifg
Wit hiwa’ a cert,aijn subj ect di stance_range., Anqt her oblem rel ates to _caneras
naving a bui FAAEARIGE, That " PRARRELY ofeavedd” BHEORE Lo SAGY | b,
so-cal | ed aupbtstimsd, dapstructing nthéi photbgrapheratpusyétchhéphéhet macro
cause the stpahg to,ayl ‘i{?fé' | Yodit 2P0 6595' a d%B%ﬁ#E@gMﬂ! Phe' 218K Br
preset |evel. Such auto strobe caneras are typicarly designed to
il lunminate #&hec@hutdier, eNenibf theishuttes bt}g&ﬂgi dg operated. .
In response to the warning indication, the photographer
- switches the camera to the macro mode by means of the manual
‘switch. However, for the object positioned at the same distance
.~ of 0.89 m, it is conceivable that the distance measurement made
- . by the camera can erroneously result in a value of 0.91 m. In
this case, the photographer is warned that a properly focused
- photograph cannot be made, or is preventéd from releasihg the
shutter due to a release lock opération,, even in the 'ma_cro
{ ~ ~mode. . e
This predicament is, of course, not desirable and is
particularly seriouswheh the automatic camera is provided with
‘a-release lock capability which renders impossible the taking
- of photographs within a certain subject distance range. _
~ Another problem relates to cameras having a built-in strobe
unit. A recent trend is to provide a camera .with a so-called
auto strobe _capability in which the camera judges whether to
“cause the strobe to automatically flash .when an exposure value
is below a preset level.



operation so that the user is warned to wait until the charging is
finished, or merely to warn the user that the 5 charging is not yet done

and that the strobe is not ready when ge shutter button is depressed. An
i deal arrangenment would be to provi de #&n auto strobe canera in which the -

 photographer. sack) s 160! clierdi’ atel Neyb1 821190 Waeed | 2011 00

0 the strob practice
te?tﬁlg(ra Ckﬁgl B‘?‘a&(ﬁl t chgﬁ'SPng’-EQéF’é%rt Iﬁi!%’éipg nth@c#hmtam oR,./
regar dl espexdtivnt rms thatphahegrxﬁféleh thr mctuaﬂéudl Iﬂ&n?ﬁcﬁ%a?ﬁr‘ﬁ}g gheture. -
a e r
;th?Lml zatﬁ%ﬂﬁb?’orhﬁ%% 'ph%f IE'I(Yr ? WAFR e sHBSEi tdhat etk when
t he pto hgsnet iyetendone afndorﬂwt nthehatyobié eisbuidtonréaay

shootin r I mdi when shooting is ready,
aIthougﬁmter{g;ﬁ\éc}%hﬁg@égrbﬁgeﬁgl tglg ﬁ@#ﬁ.—gg Eeistrobe to becone ready. 20

Still anoth eﬂ-’rﬁ‘?ﬂmﬁﬂFoW°uéﬂebPr &0 pxoviideyan dutol strebas
concer neanerai qin d whi deh ale b sy@ta\@fabuéidl gat ea%&%%:&af fied. ety HPET at i ng

: ap i ndicator provides information, for exanple
ztnat ﬁz ram%ftﬁigg*ab?lﬂjhﬁai'ﬂ‘% 882y Attentionkq theechgxminemeth 25
of tRO thbemstrebethe Imcpuraetﬁde nNga Nnrea o:tay? fej_e.lamfdaa-,ozt h*:f}f’f%’ﬁepf t he
t I |.m L padi ng, op
ovoyey KeBY VELESEIRng Tl S cbltheC hife | ida! BR" 48" Shi ety 1 or
such anipﬁ&Péé‘ti&"J regamlgegst Qlfpt‘shetheﬁ p‘-havlpimoogirapher lai:'lﬂiaml}at can

di spl aylﬁtbneg tthe €grer ad pﬂ-_fﬁ{f@t [ oq.hgtt o, ttﬁa dh%% gg the.,.
dlsplay ulgd tend o be sqQ snall as {0 be|I _
caner as® gpﬁy rad 1amphdndicstes iim &Pr&mrié\aéil%ﬂ dtgpliasfctme

i nf olﬁrathen phatotgmap:herr tomE et Foar ailwafheer Seilﬁnbewh‘;é;gt :Eg%t
e Sphotbirabity, BUG 90° MMIIANY prodflit Cue Lubrell Bitetn
i nf or maﬂ)§n %\h'apté,mga. t oxt hbhagr i there t ik nyoa ipidiogtdph of when
shooting is ready, although the photographer is waiting for
the strobe to become ready. S ' :
20 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 provides information, for example on the
frame number of the film loaded in the camera, the focal length
25 of the zZoom lens, the picture taking mode of the camera,. the
status of the battery in the camera, and the status of the film
loading operation. ' : -

O

However, only a limited amount of " space is available on

‘the camera body for such an indicator.- If one attempts to
30 proVide a display panel that can display all of the desired
" information at one time , each indicator on the display panel
would ‘tend to be so small as to be illegible. Thus,  some
cameras do not display all of the. information,_ and merely
'display the information that the camera manufacturer
35 considers to be the most important - to the average
' photographer. o However_, . this practice deprives some



Known el ectronically controlled caneras are equi pped with a back cover
closing detector switch |ocated on the back cover of the canera which
detects the closing of the bagk: cover after the cover.is opened and filmis
| oaded in the canera. In response to the ddsection of the closing of the

back cover, igiotedara ef white pReEeR 4o iesvéhall | necsysasy Mifdridtion
ef fecty the "bl an.k‘wﬂE nce of, a er% n_nunbe f filmframes.
Probl e exifat e 5 e)eoggriorc f 1’%&?3‘8 OP AR cularly with
regard to manuf ad(mwmgp]aleétronicaMyacdnhpeneaocatnennasehn:ablelquiypﬁmxth_ -
applicants hav t

B balll YAV Gidiind adeo S AN, Hodked OF Ik cover

substitute for mnimzin S such as sw
required for of ltiet F&W@Iraf Uhiehadbt#g!t&nthﬂp@b‘)sunﬁseérﬂm epak chwamcgfter

whil e al so mﬂﬂéqch}ErOpFé a?b@ﬁe ¢ P139K- $00% dalde@ 2fY a4 "Bafera. In

reliable. It is an o Ject 0 pr.esent |nvent|or;1 to provide an auto -

strobe caner ¥oSRANsH k& the.detection: of; the fleRing; of kheback Gajygx, the
charge oper atmagrn cmiw daheunet hmtaw mrlaxasertuwtﬂads aldvantles motivre ity @ffect

According to. e | ention there_is ded char

ar r angenent 'ﬁﬁ %é ¥ahge 8fpfi EF%&.&X n@é‘ﬂ@ fgé}gﬂn‘ﬁ%es'
whet her fl ashing eroh;bemb st eutlisti s withi r dckreacevépr (m‘msﬁng ssmi.tsﬂreﬂq,e
in response | degter d
strobe is re &I}%ﬁ torre r| c gﬁ?c%too @%ﬁ%fgc%ﬂginén an fa% ?fgé and
posi tion and O@M%WqﬂdﬁhibﬁtYaﬂme appddicantsrbave fietegmined that
first ‘i ndi Cati‘t‘)'léf '%efé‘ﬁal&i&bﬁo' ﬁsﬁe'an%dffﬁl'é}.@ ﬁi&@i&?@énﬂoi’nﬁhﬁﬂiﬂlﬁlng

ot e o 9 b oF bauEanhh b ke Shae s AR L
flashi ng of taiatrelt rﬁhe énabringr ad. ikproved tﬂsemonhtqlseftibsehby, while
oot over o P S AR, HEo AP B e
reliable. '
It is an object of the present invention to provide an auto
strobe camera that gives a clear indication of the status of
-a strobe charge operation only when the photographer ini:ends
to take a picture. : . _ L S
-~ According to the present invention, there is provided a
charging arrangement for a strobe of a camera comprising:-~
‘means for determining whether flashing of said strobe is

.. required; ' _
&,5 ‘means for charging said strobe in response to said
determining means determining that flashing of said strobe is

" required;

a photometric swrl:ch operable between an actuated pos:.t:lon
and a non-actuated position; and

indicating means for providing a first indication that the
. trobe is being charged and a second indication tha_t_ the
arging of said strobe is completed when said photometric
‘tch is in said actuated position and when said determining

ns determines that flashing of said strobe is required.
The indicating means tells the photographer to wait untJ.l
‘harging operation is finished, only when the photometrlc
1 is turned on and the strobe is not ready to flash,



al t hough the use of the strobe flash is required.- Preferably, the = . :

i ndi cating means only provides said second indication when said
photonetric switch is in said actuated position and chargi ng of said strobe
is conpleted. In.a preferred: enbodirfrent, the indicatinng neans conprises &

Si ggl e warttiough ative mrefnthéaahrabeoﬁlhbhf :mrrﬁ éifsdt he - 1;] I rst g

i ndi cation the t hout in vi des, t he secon

i ndi cati on. Eiﬁf?é ﬁgﬁk&é#%fr ei}r}b%i(ﬁ%ﬂg(ﬂ eangz qrﬁ%rﬁ"%}ﬁ{ e, Said m%qﬁ@—-/
means: cdmddicedsi oreawbeho saizh photometr bapswitehy daieinf saidulyotiatien be
phot ogr e o] ar ment preferably
further% u eimné&;ﬁ%ﬁﬁiﬁg JP S?E& Q?ﬁe ch%gg?%m%&re% st robe upon the
el apse of a Igr aiansfisrred Mimnt» nhheThad&ggungnueam compalisss ect s,
char act @r isfirigfiee \?ﬂdnm aﬁ!&ﬁ L agferein ASH GRS %f'ﬂ&é”ihﬂ gfﬂdvidgé%

further r|bd| foI oW 1 tailed descrl of prérerre
enbodi nﬁg‘&% %hlf’gfjﬁa&f@ ngg’gétﬂ?p W thop flashdng ven

by way pirovddeds r'nlte rn‘,aabmlrpiﬂdicaﬁiuhtch 5 Fl g. 1A is a block

di agr am of o [ oom uni t, of Flg..
1A, wherei ni{ﬁg L#’é'eg %bésﬁéﬁi é)l# Q-é-, S‘&%dﬁ‘oqf’ 3& é % l"B'I“(?Ck

di agr anmeRAnsgn @mimscmelapswfm neAslridngndin aexposure t\maluen oFfl ays

i nfor ”aEhBBeEIEattd Y ?W%éﬂ‘@d NPPLR 9ERENEA mefhg 2-illustrates a front
Vi ew o acarrera in resent invention i'g. 3|IIustrates atop
vi ew of theTBg® 50199 Qinq@rrangwipt preferakly further 1pcdwdes t he
camer a méahisg: £G¥ Eeni%uﬂﬂglstnat ehafingasfoitidieseesbed whonnthe Fi 3

4, wher b C r the c open position; Fig. 5B
di scl os gggﬁe ggkc?i %é:e(%f%pe n ‘ﬂ &"ﬁs‘éﬁ ggmﬁn‘th the camera of the
preferred efbediabewe afidy.adstitional rebpactse cmdctptiptpwsel afd Fig. 5B
di spl ayi ng alternative phot ogr aphy i nf or mation; - o

Q



Fig. 6 is a schematic perspective view of a |l ens-assenbly used in the
camera of Fig.2, showing the 25 rel ationship between a camring, code plate
and a plurality of brushes; Eig. 7 is an exp8oded vi.ew of t he code pI ate

shown on the le senbly i 6; Fi illustrates troI C Lt
of the carreraa&%?r% B&Fchg tﬁ’%e ?ﬁ\}gm%ﬂ 1?8 H #‘ﬁ"é
t he cqnputer aa‘scamﬁadImcmétfdlmwmfaetain/éal\kipscg&pln:ﬁbhabﬁ ;:mmmﬁaﬂ

& agram for a SHEROHENy bEn ip4tdeetah: o Hlipondeditdtiify (RifEes,

the MAIN pr ogwiiahh@asre igiven by %amdotOnon-ltht@nqlexamp&sSrpatiBs which:

by the sl T ON CoBE S N T AL PZATEAN, STONTT 0 of B rod Nl et 5 called

illustrates a software flowchart diagramof a 5 CODE CHECK subroutl ne t hat

is called by the F’@&I gl %@Falﬁ\i&éﬁuﬂifm éﬁb{:ﬁét z8emofinftgofl Figki Qa,
14 illustrates.a s eflovvc art ﬂFag% nqé iﬁ ERéE ROTATI ON
subroutine t h¥pere F 'ﬁ'}gﬁb PREERGEY 79 and 10; 10
Fig. 15 illustrat emag sof:lt(Wams fhovm)ock di dggaawf of Z&av EWMAIHGN
subrouti ne,th e Mgy Fi

16 illust r&loe%bét} vvar g"‘?%é/\%ﬁawgggg%@f or t%%#g Mﬁ?ﬂu 8&[ |i%e
that is call ecelevant WG M (phategraphehbwn in Figs. 9 and 10; Fig. 17

illustrates a softygre fd r Z@Q,T S ine that is
cal l ed by the MAl N\ﬁ'gg ram sﬂ?g\/\%r#\églg&fgﬁt 10; EIEZFE H?%Q?IEI ustrates a

:
software fl oneiked l&%r‘%ﬂﬁ fR}esenl BAW?BUU ne that diverges from t.he
MAI NNt ogr am shown sy Fiys1Xustwhtds a top view of the camera of Fig.2;

15 Fig. 4 represents a rear view of the camera - of Fig. 27
Fig. 5A illustrates the rear of the camera shown in
Fig. 4, whérein a back cover of the camera is in an open
position; |
Fig. 5B discloses an LCD display panei 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 fview of a lens
assembly used in the camera of Fig.2, showing the
25 relationship between a cam ring, code plate and a plurality
&..«" of brushes;
- _ Fig. 7 is an exploded view of the code plate shown on
the lens assembly in Fig.6;
Fig. 8 illustrates a control circuit of the camera
30 embodying the present invention; : _
Figs. 9 and 10 illustrate the computer software
flowchart diagram for a MAIN program that is executed by a
CPU in the camera of Fig. 2; _ |
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;




'Fig. 19 illustrates a software flowhart diagramfor a BAD CHECK CODE LCGP
routine that diverges fromthe CODE CHECK subroutine of Fig. 13 and the
BACKUP routine of Fig. 25 18; Fig. 2Q illustrates a software flowchart

diagram for a RESET routine that is initiated upon initial power-up and
al so di vergeEigr o2t hd1BACKeReso @ isuftwawe floWchartSdiagran’lfor | astrates

car e o | COPR Shtedh PRUBELRLE Yha, it UATEH By iHIRoLrISE' |0

¢

e fl ovwh&QDE &NEI‘EM-I%BTEONl ﬁgbreﬁtﬁ-oﬁsotfol’ésrfdrlm a LOAD operation, t h| s

operation di [ f3r p 3 u es the
[ Ir[:st ructi onsl"?éo'(rJ 2 :.LN]'(I%IHéﬂ%‘d\ég '\hegegﬁ:ggg& ::fr%eow‘:hf |g2§gi+h %f a%he LOAD

oper & {GSPE mngFl%‘brﬂmﬂﬂ%uthﬁF 5, Galled, by I%hRPFIG‘FQQ’r Br a
REW NDMImszmyﬂﬁﬁeﬁtiﬁerrbfhngm Aapr ogr am shown in Figs. 9 and 10

Fi 25 i1 t .
1 owchar t Rt ol Liurtiateh @ pnterare” sicbnast | 85RGRaRRI 3y ogr am

shown iZO0M gmvms;mdmmm-mg sﬁbrgutﬁhecddha)t |ils usalbedshyhe:hmammd
oper at S;.SV; the canera-that is constructe
P%ﬂng ant hdvil 103 VP14 gy Qzﬁ" 18;

enbody e present 1 nve . Fig. 27A illustrates a MAIN
pr od@am whi Fids hssémroftetﬂn@ fsoftware &ilomchant Nilbﬁggimmofn(ﬂm in

Fi gs. goom FokwARDE: Ré”fﬁl‘ibkuéﬁhﬁbﬁtiﬁes‘tﬁa‘tari% fekat f the? MaeFN €S of

I nstructions for a DATA1/0O operatlon that 'di verges rom 5 the MAI'N
pr ogr aRFOGSAM Shawny 1nAgg; 2 8md; 103 (apie that shows the rel ationship
between a diFdianQs nEEbusthgtesca abttaah-enfllca&cﬁaweaﬁbeaﬂarﬂata of o~

o6°, 1 BoBHE eBE° livire . Bnd e ML TRl "BRG” MREF igram 7 O
15 shown in Figs. 9 and 10;
Fig. 17 111ustrates a software flowchart diagram for
ZO00M TELE subroutine that is callea’ by the MAIN program-
shown in Figs. 9 and 10; : : |
_ Fig. 18 illustrates a software flowchart diagram for a
.20 BACKUP routine that d:werges from the HAIN program shown in -
Figs. 9 and 10; ' S
~ 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; o -

Q

Fig. 20 1llustrates a software flowchart diagram for a
'RESET routine that is initiated upon initial power-up and_
also diverges from the BACKUP routine shown in Fig. 18;

o 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; - T '

) 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 111ustrates £he instructions ‘for a WIND PULSE
CHANGE subroutine which is called by the LOAD. operation; -



subroutine that i-s called by the DATA I/ O operation of Fig. 27B; Fig. 30
illustrates a flowhart for a LENS LATCH subrouti ne that is called by the
DATA 1/ O operation of Fig. 25.27B; Fig. il Iustrates a flomchart for a

series of instruct

di verges fromthe %gg'A %?Olg&g‘E;EA%%&% N %9geﬁé§y %4%15 rat qs
a serr , of iREWINRttroutiher thamd:iﬁl.eﬁm mmgeoubxut pmgmm shaown gis
f t DAT F I f

i Lgm uct i ons%‘jhég ?goreéﬁal nggggt ion Wh% ?dd rom tﬁié E{ / 0
SEQUENCE oper at i onF4@- FR8. 132»\1535‘31'-35 aigpfomye | ﬁ ?Wﬁbéﬁadé-m fﬁ’rtﬂe
instructi ong ﬁ@@!@“rbﬂtti% Wé\é Pagverdels! | £iedu atRe MATN O9Srodramd sHown WA

additional insiructions_added to illuStrate the steps involved in a strobe
char gi ng oper%’tg%n $02d 1Piobe built into the camera enbodying the present
I nventi on; Fipig 3526l |grdpeies1iy ei&eueuamfes nshie Ueboming heperation

constitute a v S t digyer e

MAI'N program gr_l:%g ﬁgggég% ggﬁ# u@% €£ g?ra"leegéﬁ é?o&fs{wg{é&

|1(r)lst ructi onshmdrbnﬂrtbe4nreﬁ§n@£imfm oty t hat di vergfs frliom tPe MAI N
rogra own i r

ser Pesgof rﬂﬁr\st r uctlf% gz?zgrnig%t&gg Mgg%&?ﬁ%ﬁoneﬁfhg tadlé}(ianrngaegy'

from the STREHE RgOSiPushRTtARDFEResMidat BTG oRHOVR diry. Fags- 19 mpd

1A schematicaldy ill ust rat es a zoomsposition detecting device
St 5 o e VLRt BebedS X oSl iR 088 I ddios
circ erent i instfouwet bdbna fem Ri PATR IAD edpexation that diverges from
15 the MAIN program shown in Fig. 27a;
Fig. 28 is a table that shows the relationsh_ip between
a distance-measuring step and a lens latch when the camera
of the preferred embodiment is in a
zoom mode and a macro mode. :
20 - Fig.-29 illustrates a. flowchart for a MACRO TELE SHIFT
o subroutine that is called by the DATA I/0 operation of Fig.
27B; | | " | o
_ Fig. 30 illustrates a flotwhart' for a LENS LATCH
_ subroutine that is called by the DATA I/0 operation of Fig.
25 27B; ' . :
g&“ ' Fig. 31 'illus'tra_tes a flowchart for a series of
| instructions for a RELEASE LOCK PROCESSING operation that
diverges from the DATA I/0 operation shown in Fig. 27B;
Fig. 32 illustrates a series of instructions for a
30 RELEASE SEQUENCE operation- that diﬁerges from the DATA I/0
operation of Fig. 27B; | |
Fig. 33 illustrates a series of instructions that form
a WIND 'operation which diverges from the RELEASE SEQUENCE
operation of Fig. 32; | -
35 Fig. 34 illustrates a summary of the 1nstructions shown
- in the MAIN program illustrated in Figs. 9 and 10 with



change in the focal length of a zoomlens 11; a plurality of brushes 14 *
that are nmounted on the canera body in slidable contact wiwth the code plate
13 so as to generate a relative zoom code based on the conductive condition
of the brushes; 25 neans 16 for. dete t| ng a position which converts the *

Z00m co Si t,i 0 cod corres n o] e focal length of the zoom

| ens: rﬂéﬂigi?‘%&r q? Bé‘tst ePﬁ%t?% g g'!ai?' at§0 RofkePfie

patterrnmiohkedtgtn helmmwhargﬁngn bpdﬁa&;iz:gonfm apsﬁomhethbﬁenﬁs -4

- for det h o g%dgs et erm ni ng et her the
fﬁ%l nC| EQQE e fiQx anges;

changes % e pattern and nmeans 19 for prohibiting,
whi ch @mﬁnﬁbomhet her changes-of the zoom. code are different fromthe

pattyn of oPAgoessAn1hbtiBRLsa tnd! el : o gﬁ ﬂE?rOEEfi Randgfagr e due

to an electr|c separation o east one 35. m | at e,

i n whi @PnakiEute @nSTROBEn ANTORXPOSURE/AHEOFQCHS)’perakion c%h@ i s
pr ohi bldiaﬁbrg‘lt_sssﬁpw the FlAIN BrobPan’ 8ABuncn ¥y, Jep be electrically
e

oper at ed el ect al ted zoom | ens fu ‘ther ri ses, neans 16'

5 for countiFAFand®s iﬁﬁ L%ﬁggﬁes rihﬁ%nf’@od&“??mgﬁgnﬁr &hat the -

absol ulcompxriseand SCHARGE idpérationnthaty diverges tifromcothet IMAIN '

corr ogal ng he I ens; means 18' for driving the zoom -
1%%8:%% % éua%%eﬂ'ﬁe ? (:a%nf‘length of ‘the zoom|lens 11 by

cont rolling F!LiB‘t hébnér]gluatreltetﬁ aheflowehantr foxri @ asextedceofith an

| nput AR AREEADHY), $H2 e RELRRSE (PRoBRBISIIG %rat%%ﬂ iwhd$e

menory;_.,and-neans 19 correcting which’ control S not or driyve neans
18" t o%iyeraes hEremn ?li‘ﬁg SERARE  AUTOEXFQSURE RS ; AR P e orved

an absshewn doderilh vd&n the position of the count rrermry means 16' is
erased. .In addition, as will be discussed bel ow, the camera incl udes

means for indicating the focal |ength of. the lens so that an operator of

t he cameral‘ﬁ-rﬁ)wslbhﬁmluahgc@flltlheii-dmmemteSZOa z°°mFDPﬁlr$sitQihce assune

the fraE%e@wfﬂg’deicgff"”"” - - which is
‘deseribed in further detail helow.h Included is a means .15
for outputting a zoom code; a code. plate 13,that is provided
-20 on the circumferential surfacelof_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
zoom code based on the conductive condition ‘of the brushes,
25 means 16 for detecting a position- which converts the zoon
code to a position ‘code corresponding to. the focal length of
the zoom lens; means 17 for. storing a pattern of changes of
the zoom code, the pattern of changes being associated with
"the zooming operation, means 18 for detecting changes of the
30 zoom code and determining whether the changes coincide with the
pattern of changes, andt _means. 19 for prohibiting, which
'examines whether changes of the zoom code are different from
the pattern of changes and, if they are different, whether the
'changes are due to an electrical separation of at least one
35 brush from the- code plate, in which case the conversion of the
zoom code to a position

O



the canera is given priority for indication purposes on the display as the
first piece of updatable information which is stored in the first menory,
as shoqwn in Fig. 1C The i.ndi cati on switching nmeans operates to

sel ectively switch 25 the i nditati on on t heldi spl ay:t® show -anot her piece
of updatam<a¢duéwi§np@@hisﬂﬁadas the focal length of the zoomlens. Wth

referegnce - 5A preferred enbodi nent of the
i nventYon, the ca%? s&tﬂ’!ﬂ" é QOr’rﬂzR't g&et vPROP e hut ter canera in
which the zoomlens 11 andaan fia8lsb s;béemeajeatncadagendeptemftmch The -

phot oot ry sEaeridaELY PBeAatad Ehoh Jriy niXtad oubEist. medd¥ 26/

posi tion sénster (Gmt5ﬂgaandarsho‘n‘m echangesi of dhed Z2qoREOPdes f3®m Teke
strobe 22 ill a&fstﬁe ?Bbﬁihtteoé&eo%d)%fﬂlﬁ% 1éei§d§hﬁh9{eﬁwd&§ lagl3y

nmeasured the ht ness o e subj ect ano infrared emttiing diode
(1 RED) 56 eml{%ﬂr QI&rSedleaﬂ"iihtGOFHSSEQBPECt1-%o RafocRd piength, oo khe

(PSD) t57b0ut Alérfs 2 ﬁ@t&hh@ O:D?SI m%l | a%%?ifl NEHS &bﬁﬂl?bﬁaee ia?hrad has to
subj ect by regeivin e_infrare is reflecte om

subj ect . Thecj'{?dm gﬁg e foral aéfdtqtﬁ'? ﬁ §°ﬁﬂ'va.‘lﬂr?§lgﬁs£’§aﬁ‘°é{t%lm%h
nmoves rel a0 whe cerefgikzatiensolfathel zdom aotant e:l:bt:lmcaceondhndp Zﬁ.th Tale
novabl e | ens I [

br oken Iine |12&H€ ﬁgﬁz“ %&qaﬁéﬁf ’Qﬁ%%{lf'( 3'11%3% Ine in 10
Fig. 3). | nmh.tmempmmandhmeawawl'eﬁgrhc@nﬁq‘é'- m)mh gantxols
variabl e frorﬁr@%@ﬁbi‘a@%é?&nﬂﬁhéolﬁo to | PotRReZ B raafe rlnd N2 to a

addi t&on, the cszigtera the present enbodi nent has a macro posit]on and
| ock positioi® Js‘m)wﬁrnl rWIF‘r‘E}’ §he, zpen | €A, PRTRMEFHED RPEPLNLE: cade
the canmens wh@n ailies posEi6n abf ythér cougt! nehpryshepnd aser dis Q!rdnéd.on .

array 28 which is Iso as the zq butt o t '
operation button é“}f dgé%ggﬂjrlgﬁs (]g] # fﬁﬁ‘fé‘ﬁ&i hgg (%é ac%%era
phot onet ry siinclmdess ameansitfer indéqstlam the Sovpal mmpﬂomha)riﬂts
28b of the opgy HAHD QH! BBQ:%Q:B.@’J@ fﬁhtaﬁméfar xPloWe the setting of the

+ zoom lens. - . . .
20 For instance, assume the frame number of. the f11m .in
. the .camera is given priority for indication purposes on the
'display as the first piece of updatable information whlch is
stored in the first memory, as shown_,in._Fig. 1C.  The
indication switching means operates to selectively switch
| 25 the indication on the display to show another piece of
L_; updatable information, such as the focal length of the zoom
' lens. | : : _ _'
With reference to. Figs. 2-5A, in the preferred
embodiment of the invention, the camera comprises a compact
30 type lens shutter camera in which the zoom lens 11 and a finder.
system 21 are independent of each other. The front of the
‘camera houses a strobe 22, a CdS sensor 23 for photometry
sensing and a distance measurement device. 24, 'comprisihg a
position sensor (PSD) 57 and an infrared emitting diode (IRED)
35 56. The strobe 22 illuminates a subject to be photographed, the
cds photb cell 23 measured the brightness of the subject,.



conprises a tele switch SWIr for controlling the zoomlens 11, while a *.
second rear button 28c of the operation button array 28 conprises a w de
switch SWVfor controlling the zoomlens 11. These three switches 28a, 28b
and 28c are 25 interrelated in such agashl on that when one switch is e

oper at e t¢ ekgt. S
shutter n&%%ﬂﬁf}axf%ﬁ’mﬂ%%ﬁ}@%&e ﬁ Egtgzrrgf%r 6dlsjfv"\:ﬁlatetl% SV\SrtEavm e fully
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downwar BY receivi i"‘%ﬁﬁ llg%hfo F'ga? 05- ééq&r?cé: e®othenat
Cﬁusgg #hnjéeem I en& :hl:dnp 1@ﬁsar1£bi firs)rastéucmuawbagyalmovsmdenea&m ng ]

t he rtion peration n_array, ahqye t t he
zoomrm rfg 2? %ﬁi?ﬁd‘\‘%’(%erﬁgﬁtg}' e r%c%?é f?ﬂgh% fh@ézoom .
| ens | | coBnectedcted dantera hodyn2sa bTHe movabie dens ibarrélt22 isom
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ey ucTiopLaRn BebELe Al BEAFAGE ORI RN S 4 BEGKERC TR
shown i¥nFFig. zs)armniapamapapt eatirenityh o( shom pbyt porscafid heinendna body
25 coOPFigES3f.backn cenes aﬁbﬁﬁihghﬁorf&q{é "ESdaT OY8hgtha ofithe Webeh 30, a

node s tch 3 an. L anel_ 32, a bac cov en/c ose Iever 36, a red
| anp |\rl'lw'cﬁ’&%t 3 %EEE?CEGg]-&nJré’mgPEB? eﬁé? c'fﬁ am (frgo pmcin thei | m
pr esencgo Ont eEARGeSW t-chn 3%ad&itpengbl £hieo daimenta t lof pmﬁeenczﬁ-é&eﬁtl m

N ponceitbBd 1 REES nal o thakird APRLADh Sahd A°ISER! BoBatiilh PY o0 10 | |

response to advancin e frimpreSence *ect of swi t chwd3
is sunk int ohsvashOt?aaian‘Iidb thein apartionbar; hthei hppexr tboxkior pafron) is

15 plaate! rbamb@acaudﬂ@fnsorfaar b@i‘ﬁrﬁi‘ tﬁ%ﬂa‘%ﬂﬁhﬂﬂr‘iwm@}d afilmis

put on thi1ts perforatio n cqonltact wt ance

det ect CRFP%‘F%‘PPSQ“%‘PG‘ tHEC R c R Rich 18 JlRejuseds 28| Bhe cZefRe
det ect utstori ch 3G-orst t paped ¥4 viferttid bpetatlivns Wkt toh 0 aritayabs 33a.

hen * N6l FB L °3N5EotRod SH Aln WhLR" oetdetd Wl BpbEbRecte 111 M

IS rea
sw1tch SWs and shutter release switch SWR. ~ One rear button

<20 28b° of ‘the operation button array 28 -on-.the rear side
c':ompriées; a tele sv’)vitc’_h SWT for coni_:i'él}l-ing' ‘the zoom lens
' 11, while a second rear button 28c of the operation button
‘array 28 comprises a wide switch SWW -"'_fo'-:'-: controlling the
zoom lens 11. These three switches: 28a, 28b and 28c are
25 interrelated in such a fashion that when one switch is —
operated, the other two switches cannot be operated. -’
Depressing the shutter but'_:toh 28a ha.lfway- activates the
photometry :switch SWS,  while fully depressing the shutter
button 28a activates the release switeh SWR -
30 ° By depressing the portion of the operation button ‘array
28 above the tele switch SWT and, consequently, tilting the
generally triangular member downward,  : - the - zoom
motor 10 is rotated in a direction that causes the zoom lens '
11 to extend from the camera body 1. By depressing the
35 portion of the operation button array above the wide switch
SWW, the zoom motor 10 is rotated in the opposite direction



be advanced. The red |anp indicator Rd blinks when the photonetric switch
SWE i s depressed and strobe em ssion is needed but is not ready. Wen the
shutter rel ease button SWR is, pressed 25 and the strobe 22 emts |ight, the
red lanp indicator Rd is contInuoust i | 1urffnated (that is, the red | anp
i ndi cat or Rd guxsh atH&O thecgzobmOletist 11Cisl eetrivted dartd sihe | calhera obodyl

deprosoy. and+t FBS; Hoetid PR EREC Robh gt 1H 18 RUBASRITER By tne
| anp i ndi cat asaind) CREgn whichs uekecutes taequengeprqﬁ)einat:uand@nfsorbmed
taking of a f f Ose&?gé@gggléThgw?agg gweri 9 | r%%@w by sli di ng t he

back cover op ever he di reétlon of arrow A -The main 35

switch 30 cfbrrprl s ashowse pusiRigs shi il e 53ni inhpagrhicwlar otke rear

posi tion SW pa-Zisn BESi then calerd'dpaayacss commlsusonaswck %eerthzs

main switch 30 js noved in the directjon of arro 0S on
Tt the 2 AT CPPRBATSRBRT, CAVER ¢ na_mALS JBertrh, S0n % omoas TRl Een

position SWdl, mmeLcD fpdnel hs2, canbaekscovem'popenvs;la&&sdlwaz |3133J lay red

shown in Fig S no, g t b 6

et c. are tL}raﬁ'g’d fﬁﬁﬁgg’t?ﬁe fa%fd.? o%ndf:u% g%g ri Cafiﬁ fnﬁ E:S‘Ll.'otr %J
100. The 3OD Gshneh szlnppramqmcﬁetemlcamwho%ths menra@ms amj dﬂeect
the capabilit [ e

request for a‘*f epfgéﬁllé%egg ﬂi%aﬁ%ﬂflmna?%%ﬁ \c,imtat es%cﬁe‘i}cﬁ ng o
the film the&9 r%%eﬁ%ﬁﬁe?‘ wind; pukse Hn a‘FﬂFP%“‘F%cSP thenadyapging of the
i ndi ¢ating ”ﬁmsl‘l‘hénfﬁlflmt beeseditd Attedtow switdly Speist sk Witio a1l

Lo Sl on ey 58" Syl1ah b ol e °, EFyP BhEerYgq bakPBki ™ Fe
i ndi cat or '15arplaaé§§1 ior fidni catitad dgel monp&nmntlfzﬁmntthe leading emticof
Isﬂglhcggog nor&?? f”@gm g%sp%]géfgaé %Eery s%thfous | |ca ogeéraéarlglz m&
i ndi cating theith the film advance detector switch 34, and the back cover
3 is closed. The film presence detector switch 33 is turned OFF
when it is fully sunk into the wall 33a. ‘When the £ilm presence
'20 detector switch 33 is in the OFF state, the fi_lm is ready to
. be advanced. : -

: " The red lamp indlcator R4 blinks when the photometric
.switch SWS is depressed and strobe emission is needed but is
not ready. When the shutter release button SWR is pressed
25 and the. strobe 22 emits light, the red lamp indicator Rd is.
ls._f -continuously illuminated (that- is, the red lamp indicator R4
has a 100 percent ON duty cycle). The green lamp indicator
GA blinks if the subject is too close when the photnmetfic
switch SWS is depressed and it is fully illuminated (as
30 described above for the red lamp indicator R4) when the
-subject is within the proper distance for the taking of a

flash photograph. C -
' The back cover 29 is opened by sliding the back cover
open/close lever 36 in the direction of arrow A. The main
35 switch 30 comprises a three position slidable switch, having
‘a- lock position SWL, a zoom position SWZ and.a ‘macro



condition of canera battery 32t. In the illustration shown in Fig. SB, =
the filmstatus indicator 32a serves to initially indicate a bl ank-shot

fil madvance request Ld (which is a cylindrical filmroll case representing
t he 25 | oadi ng of fllrr) when a film$s first |oaded into the canmera, the~

fil mfpaaeeRupbasum Or a#zﬁéﬁﬂﬂéﬂé/einxmt NSwitenalad €48l méfednoty ORRe ens 11.
Fig. i I'lustrates the LCD panel |n|cat%¥g?aternat|ve|nfornat|_
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det ect n The main CPU further =

X {faéii’@& 'Eﬁe éoéﬂ:ib b‘.t the %?5‘5{) Yens.

contro crystal “pane _asto-lve di splay priority twes

the franme rﬁns@it@hingeoperatﬁaad@umt witch ¢he «dptai that
i ndigcagd rwlé;b?aféat of ¢he! fepl phmean@zt he: Ffdi%llnsﬁiﬂiél Ods t8RowAOHK! ens 11

ﬁﬂn%gre}‘ijl.s %3 f'lﬁ{]ef![ I'.ﬁpeég]sglay panelg 35S 185 %’&'é tOftiq.e fekahame
indicator area 32a for indicating film-related information
32r, a mode indicator area 32b for indicating :the
'photographing mode of the camera, ~such as a normal mode 32s
720 and a battery status -indicator area 32¢ for indicating ‘the.
condition of camera battery 32t. 1In the illustration shown
“in Fig. 5B,_ the film status- indicator 32a. serves .to
initially indicate ‘a blank-shot  film - advance request Ly
(which is a cylindrical film roll. case representing the
25 loading of film) when a film is. firs_t__,_.__lo_aded. into the.
‘camera, the film frame number, or altern_a-t-ive]sy; ‘the. focal
' length of the zoom lens 11. : L _
- Fig. 5c illustrates the . LCD - panel 32 indicating
“alternative information. . In ‘this illustration, the film
30 status indicator -area-32a has been changed to indicate the.
focal 1ength of the zoom 1ens, while the mode indicator area
32b has been changed to indicate a daytime synchronized mode
32x%. . S . . . )

O

' The b'attery status ‘indicator area- 3‘2c 'i-ndi‘cates- ‘the
35 condition of the" camera battery to the photographer. .. The -
camera battery 32t has two -indicators 32y and 32z. When: a



20 updatable information is stored in a first rrerrdry. The indication of a
second function, such as focal length information, conprises a second

pi ece ., of updatable information that is al so stored in a menory neans.

The di spl ay of the second fUQﬁ‘IIOI’l on the diépl ay panel 32 25 repl aces the
di spl ay of t%ilysbﬁéi“%éao'bd@téf?pqrEeith&*tQa&DShtU ognhef dahﬁei:ﬂ' e the

switch SW, wde swt measuring sw.t ,emaln

al so redei vePUERG 9F okhe h@aPPFﬂl BFEgsm’e:’a %S‘esﬁ‘{‘bﬁ c?W?I ??ry
advance detegifd 34 cardt, ihakimeivateadi ngmréwr tlie ouafnre:ra 3batieebyt tesy

P eat o5t heakkaa i S Tacharaed)  kHE sbb1ine &F, 56 " Shmelhl Hifiley ("
hO\C/ivi tC gtei \éﬁrSBGrm | Srelge melgilagwgtonnazanlabe dtliph\iy:ad:e;h aWhren ttdhie camera
N or mat § on SOUKERY SEHERRer REPeIBY  paBEERRhd Q1 dvel | Tor W fhary
i nf or mati on ddswhaxged), |e|ver$efbgureedﬁsplawﬁe inntmnmn)rpane I‘blif-lilkgt
Menory is gi gy rﬁﬁx‘?lg%’nﬁreféaiﬁf‘& %Te g E? % het titirdgace the

|nformat|on|nt nmory 1's displaye ted indication area
unl ess a 5 shathexhat is responsive to the second type of information is

op;erat ig- 163 Sh?W{Tﬁé‘ féaﬂn &pn% eentRols @ imﬁzfé rt(?jcb&tiﬁﬁﬂcﬁelihgobs 1ded g m
not or and a fi wi_ndi ng not or or dr S
control | ed bf%ﬁ?a FOEPLFA¥CING . &meiﬂagﬁggatﬂ’ctf’ 1 g‘fﬁgk g?\%ﬂl e
bet ween a nomarmmtrngbtng‘ge]c nmosie thied 14 gpeiyd |cwslyaﬂckpanphosagramemgthe

node, -~ Wen t S d mi:'hﬁﬁ
m)de\-ff he dayt, rqur‘érlgync ?%gp ogr ap |%ﬂr§m e%agaé d en t e m) 1a5
switch filmw ip sbhecm%@-t he Bhet madny CEHy of‘pﬁﬁbﬁﬁr a‘ﬁ‘l’ﬁ‘ﬁﬁ°¥rﬁdethe

the nor rrahsphmiqa&aparpet@ngaﬂea 3¢ 8¢ a8 tbhgivel aibplayoge iior ity Aotk
on the LCD p%ri‘ealme Znumber 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
" priority to the film frame number. This first piece of
‘20 updatable -information is stored in a first memory. . The.
-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
- 'display of the second function on the display panel 32
, 25 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
advance detector switch 34, battery loading information from
30 the battery presence switch SWB,  zoom code information and
DX contact information which indicates the sensitivity. of

"the film. ' C : :
Fig. 1C schematically illustrates how the various items
" '6f information can be displayed in a 1limited indication
35 area. An indicator control means enables a first type of
information to be stored in-the first memory. and another



As noted above, the main CPU controls the function of 20 advancing the film
for a predeterm ned number of bl ank-shots when a newroll of filmis placed
in the canera in accordance with the | oadi ng request indication control
nmeans, with which the blank-shot fil niddvances are executed by operating-a

filmadg oPt ehE6iRatione R daCatbpen tiif 25sebondl inem@fy [ he Ji n
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fhe ri D ReRee e bahoyen YHEhA% RAZe Akl RO R84 BpdERS, 20

mai n BPswigchpdiialy nks thesponsiver tof thef seaend type hof. WWMCm a
drive 16 E}Jéetareferred enmbodi ment, the main CPU, sub CPU, drive, IC and
35 auto ocu ave been i ncor por at ed into the main CPU usi gg system '

i ntegrated vasy sheyd sinl Fideed at d&hej makery driye siycudter 880 a

cust om gentFpe ss %@Pb'oﬁhbnqidt%ﬁ 40 td!ﬁi‘saerfﬂwt Qﬂfﬁh’i&‘ad rﬁ@t&?t isqi.from
t he photorretrlc e%ﬁ?&;‘ dlstanerreasuilrreqé devi 24tothe mai n
h

CPU 100Thenmakax | LEp(POF 38 GV bYathe main; GB% mati on
5 wild a.loOaum)fe)anmie @wﬂmamioéieﬁtég tonewdilteh hetardasion fromthe

f d | d f f |
Tt rhorsdY | CBatddripd WL 0T RS tne Yt phapmation

r ef | ect photographdnk embdeo prdlhehe thet amoderrezgs\ljrmieml B$ormation to the
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circyst sed®chhi ch causest heiét 'RPEtERel0 tbasthe Taaya:tirwe SYiéHro
I ncl udes, a calﬂoam tg (not d15 I hestrat ed). which.is: ch g vol tage
boost erPRPFOAT2RRENERPA8  c & %3?895(33 gca’ég BtofSi s sent

to strobelé@ted.t hathe tsélected mBdeerds r@snﬂ-fygﬂ On dhe rlmg paned
I nst al Ifgl around

~ As noted above, the main CPU controls the function of
120 advancing ‘the film for a predetermined numher of hlank—shots7
"when a new roll. of film is placed in the camera in
accordance with. the loading request indication control
means, with which the blank-shot film advances_are executed
' by operating a film advance motor 510 in. dependence upon the
25 operation of the main switch 30 and the release switch SWR.
" The operation of the" film advance motor 510 is stopped when
" the’ predetermined number of blank-shot frames have been
‘taken, in response -to: the output detection of the film
"advance detector: switch 34. N o
30 Winding spool 35 has a spool axis about when the £ilm.
is wound  as the film.advances.fron:one_frame_to another.'
The main CPU 100 performs the transfer of information
-with a sub CPU via a drive IC. In. the preferred embodiment,
R the main. CPU, sub CPU, drive IC and
35 autofocus IC have been ‘incorporated into the main CPU. using
system integrated very large scale integrated.circuitry

O



the zGomlens 11 and is linked to zoom notor 10 through 20 sector gear 12a .
and pinion 10a, which advances and withdraws the zoomlens 11 according to
the rotation of the zoom m)tqr 10 by a caménachanlsm which is not shown in
the drawing. |.n the camera énody mg the present ‘itvention, information

concerni ng a GRS |"|"Pt‘l=|§e¥5éa1i oys Bﬂgttﬁ . ofhen suke CPU| Functiengeton t he
open- mrt ur Q:ﬁnmephoﬁéﬁétéynﬁnfb%matﬁi%n fm thé nﬁhBtoﬁQ%Qﬁ% é]%er&

det er ati o%éars?dé)(gmet her the | ens é etex emt

extremty, %ﬁ?a‘hﬁ?ﬁ‘érﬁﬂg?f' ﬁv’-GP ?ﬂe PothenBaiin §FU 100. In
aﬁt o(rjrat i cal Llyactlﬁtermed tHe sub pPUf alnh@mowmaﬁﬁnm DI Andoieh datt:(lon
t he detect t 0 t 0 a code
plate 13 |§ sv}eig}fe AB £°§§rsc§#? &gﬁ ?"{tf%%céa‘#ﬁﬁc'j #1% C_.[én ﬁﬂ??etP&Pm&ﬁfsif?
termnals 14 fr(mhezéllfrm light emdtting alimdm&ﬁcddm)aaadltran@fers
brush oper at Bughut? ﬂﬁfafﬂaéﬁohe @Pdaﬁ'tﬁmnwbhe ste%%a&er%i Wﬁ@n} nr Which

brushes (ZCI) are used ., for code detection

and Z
expl oded @?1’5’ ié‘ffrtal’f'é"c ddghty gpglggted\/@pégmta} ﬁ“‘?ﬁzﬁ%‘: EG)PI'Mde
and ZC2 corre ausmr&eqieam-ﬁfeﬁeﬁa niebirmationdtef thbesﬁbdepni ate,' shown by

hat ches ip.the dragw n as (OJ enerated, whilge when a.5.bru
does not E8nt act g Eﬂ%ﬂm iv}gr?%ﬁlu 8g E’Pén&?mf oy 195 3. P h?ﬁegle%&'ic
three-bit i nbwitehi (SWSjamttaoshmtg:ea'l redreass csvitch h8WRon(hotth vef which

| at hi
Lo a soom codbe pRELNAGCLY Hnrddeilld ViQEIEEY Bitedy DBa7or apBARE
10 code PCS sﬁurceoﬁ‘ﬂ@spmat@m@ezmm 609 %i%musﬁsmbeestrob?he
posi t+on codgaPEd rEEAPENt §na E%&%%C'éﬂcd/ﬁ Ugnél@gekel ]c;spa&ﬁsé} (hbt

e ot B I hesTatah SR ERL, L0, Shothel tn e boTERls, Madaked °5bentt:
be noted thaan@hbobatalcirngith | nCureénvnchargihgt uhﬁssthpadit'tair c:bsreephnd
;[;) ;tge p05| t{__gnsgggsePQg s-got%%tte%tt tftleas}l%soomtlons usi ng three brushes
Referring to Fig. 6, cam ring 12 is installed around
the zoom lens 11 and is linked to zoom motor 10 through
20 sector gear 12a and pinion 10a 2 which advances and withdraws
_the zoom lens 11 ‘according to the rotation of the zoom motor'
-.10 by a cam mechanism, which is not shown in the draw:mg._
. In the camera . embodying the present "
-invention, information concerning a change in the focal
25 length of the lens 11, a change in the open-aperture F-
b . number according to the focal length change and a
determination as to whether the lens is at the wide
. extremity, the tele _extremity, the macro photographing
position, or the lock position, is. automaticaliy 'd'_et_ected
30 for performing various operations ;according _'to the detected_
_information. To ‘obtain the required information, a code '
plate 13 is secured to the circumference of canm ring 12,
while  four brush. terminals 14 (zco, 2C1, 2c2, and GND)
contact the code plate _13. One brush operates as a ground
35 terminal. (GND).; while the remaining three brushes (zZC0," 2Cl.
‘and ZC2) are used for code detection. - "




necessary to create a relative code which -holds the zoom 20 code in conmtn

for different step.positions. In the enbodi nent, the absolute code is set
by providing a one to one correspondence between t he part where the
posrtron code PCS equal s [err] and {®rr] and the zoom code ZC equals h

"or, 17, d §3%g Wg *PFod € 21100 ed® SBlew?SoltY rfasev'&i
r epeat ed corr Bondence et ween the osition code equalling [err] to [err]

and t heP18&m Zéhegutermigals G0, 72C1\pBq IZQ? &PRe sinecontacte 2edm
| ens 11wiehdraavabﬂdﬁ@twe lanad ofethdaboae plateq tsMovn OBY - Hatidhed ens 11

bositi oAboddte PasasAdy 8 ignal ] VBh.ofe s Senskanedy ok ﬁﬁe'aﬁ‘ééeﬁ“’w%er e a
pf)giste ngrnsﬂedi's& ﬁﬁo{:eebgtgcdﬂ et eonatczoaive Aeaid, oa tgiyndls wged ﬁsr)]rand
The S ooReRARBRYAEE apndaC o TIERERAE bRLREEIE ddCerBitpPRianadl T0C .
stop prgenerated bahdhe confugtivie R@gationship of the brushes5 2g0- 7 8

9 A B gtc‘ﬁ with Iahe d‘i‘&é?] b sh cib corlresﬂon& tola iooglcodel%é 1 é 2C -

1 1 1. SBOUH hf—l°r' the (?Ode plate 13 (%)‘101’19- T)oigca positiom 5
4 610 EEde $osb tﬂat_) cédfresponds to 'thé zo&ﬁ céle z@i' as 4ghown4@n
g-?-ag Ma'g B?or 01 The6 Opggti!t(ign( mgdel‘ O%s represents Iao Bﬁfzaae%thenal
hi b- |tvdlue from "ou" to "EH" : - i'ted Absol ute

Egljgt %\hg g?(rjgwt %gnfca%?g?l'on usegt eafﬁde’hs dfn%er%té%odsFﬁESZStPﬁet' ot/
pr esent cpryveappod Wa Itb% feﬁﬁﬂerlwlhl AEd the hlenser erﬁ@@%: Fthere The
oper s i f#heOh g hﬁoéiﬁ!bﬁ V&ddes’ePOEFi?' ai ped should be noted that the
“"focal length indication is set to 6 steps that correspond to
the pos:.tion code POS. S '
To detect the 15 positions using three: brushes, it is
necessary to create a relative code which ‘holds the zoom
20 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 "OH" "1y " "DH" and "Eg" and the ‘zoom code ZC
' equals non L L '_'2" and n3e, while ‘the relative code is set
25 by providing a repe'ate'd correspondence between the position
code equalling "2H" to "CH" and the zoom ccde Zc equalling -
'"4" to ll7ll . : . ) : - '
When Pos equals "OH" - the zoom lens 11 is drawn into
the fixed lens barrel 26 and the front of the lens 11 is
30 covered by a barrier (not shown) to set the lens to a lock
mode. A position code POS of “ZH" to "CH" denotes a zoom
capable range, while a position code POS of "Enq" indicates a
macro pos:.tion that is used for close-up photography. " The
boundary section between ‘the lock position and the  zoom
_ ‘range, as ‘well as the zoom range and  the macro position,
‘denotes a ‘stop prohibiting range.
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to Fig.
with reference to'a plurality of flowcharts,
In the following description,
zoom-related processing  concerning this
explained, while processing relating to the shutter control

The circuit configuration used with the camera embodying
25 the present invention will be further explained with reference

8.

9-23.

The operation of the camera will be explained
| shown in Figs.
the details for the
invention is

or the  advancement of the film will only be briefly

' described. . . N
The main CPU 100 has four serial signal lines. A shutter
AF unit, which performs shutter-related processing, is
connected to the four serial signal lines.  Battery 300
- supplies power to the main CPU 100 via a regulator 310._ The

35
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Open 22 Table 3 Reverse Rotation FONN FOW P REV P REV N
Open 2 ON i C]\l Norrmal rotation 3
Open 2 _ Brake 5

Open TEGDf cmrtﬁ} nd2awi Fe8Bs Matax da0j fngd nﬂftrhGW t @ompenepken ¢PUthen: (1) )

Lock sasaheh-asvlrevwamtrén@dtsc%QOthe rﬁw aw;m@s?:(ﬂcﬁn Sghel 0 the.
set -to ON,when tgQg/

| ock position Macro switc

mai n sﬁ’?}fﬁ‘%ﬁngg%‘&i t%"ﬁ@?t%troap&éﬁq R, C?Q?"&tﬂ’ﬁ 320+ SHPBMEEE:| erent

33 i N éugreh) towtheh nizsir eCPE s3e0 bhehhthbl batteaneBont bst remozedr a, and
etf%%ﬁev@gﬂe&ge back cover 29 is closed; 25 - (4) Battery

2 set. to ON by mechanicall y detecting the presence of
a batter y; QSylonusmrmorz&lmuﬁtz@qo\/\mmprwm mtnltml&ty @fth with

the copigp p'@ﬁé&ﬁ&§ehﬁﬁt4&°m ﬁ e%&%é%é@&fs biyéshesna’ 46¥! ana

t echni cal |y swtches, however, ey, 30 unction as switches in the

ci rcuiPuliip %a@%s§@§1§§°§ﬁvt hich o funskion ebeecontyolphthgnet ry
swi t chedMfarahiasia lﬁeﬁ@i‘séorGﬂathiﬁpéﬁS%Hég wﬁstr@s w&mtcas 28neof the

oFFd o PepBiRg °Bs k) ppulingtis 6 bedSraing th sarbustEr = HbaEBerat on
butt orFOW B3 REV P, REV N and FOW P outputted from ‘the main CPU
100, as shown in Tables 2 and 3. L ' :

- The 2zoom motor 10 rotates in a forward dlrectlon to -~

cause the zoom lens 11 to extend out of the camera body 25 ot
15 so as to. change the focal length of the lens to the tele'
range. When the zoom motor rotates J.n a reverse d:.rect1on,_
the zoom lens 11 is ~drawn into the camera body so as to
change the focal length of the 1ens 11 to the wide

extremity.
_ Table 2

Normal Rotation

FOWN | FOWP | REVP | REVN
1 B . b Open —~
21  on | . oN. 1] nNormal rotation
s | . | ] open
4] ON — '- _ ON'_  Brake




array 28 by two steps; (8) Zoomtele switch SW, which is set to ON by
depressing rear switch 28b of the operation button array 28; and 5

(9) Zgomwi de switch SWV which is set to ON by depressing rear switch 28c
of the shutter button 28. The i n CPU 100 B&forms the follow ng functions

by executing stored programs: (1) Zoomgawlle @ based on the conductive. ..
cond|t¥ép of 10 brushe;‘ SZ Control the zoom motor 10 according to i nput s
fromthg swiREHRESE B #E198om code; (3) Hold and store in nemory changes

im the.zoom code as the position code by counting the changes framthe 1%4
absol ute coge fec th p P 4f g@pges.-| of “code information
associated With %%onon1ng opeFﬁtl %&?E) ect cggn s in the zoomcodg

and exam nejwheéther or n¢t the chadge coincides with t : :
changes; 20} 5 (6) Iflthe changgq in the zgom code is| didpenent fromthe
pattern of ¢hahges, detefjm ne whether the change is duelto a separation of
at |l east ong_bjush from#he code pl ot - ' h
separation, {pgphibit thelconversionf of tket zdom cod t of a Newhal onotatidon
after the 2% §etected change; and|(7) Contrgl the zoonj notor so that the

Z ®

camring iS ptHred—to—a V]
code when tHes frenory for [counting ifs erased. |MAIN ProgrpmQeen . The. MAl
program flogwhprt is illgstrated i Figs. 9 and 10. The MAI N program
speci fi es t fe—pastc—opergttomrof—tifeTanmera: ASSOCT atFd Drograns, calle
subroutines) 4fe exeNuteq after bdirg call ed by aPN ns}. d@??gﬁ of -the  MAI|N

program Stlepp 1-22 of Kig. 27A i4 a sunmary] flowchart}of 35 the MALN
progﬁ&ﬁlillqsr ated Tn FIgs. 9 and [10. Frg. /A discloseqoﬁgﬁ i nstructions
necessary tq Performa DATA 1/ 0O " :

The following switches provide 1nformatlon to the main
CPU 100: ' .
(1) Lock switch SWL, which is set to ON when the main
switch 30 is set to the lock position:; : S
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. 53), 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
At _mechanically detecting the presence of a battery;
| ' (5) Brushes zCO, ZC1 and ZC2, which come into contact with
with the code plate 13 to detect zoom codes 2ZC (these
brushes are not technically switches, however, as they
30 function as switches in the circuit, they are expres§ed as
switches for convenience); _ S . , _
(6) Photometry switch SWS, which is set to ON by
depressing the front switch 28a of the  operation button
array 28 by one step; ' S
35 (7) Release switch SWR,  which is set to ON by
depressing the front switch 28a of the operation button



24 operation, whereas this operation has been summarized in steps 51-64 of
Fig. 10. The instructions that are shown in the MAIN program fl owchart of
Fig. 27A have been | abelled such that they correspond to the instructions
listed in 5 Figs. 9 and 10. In steXreferred to in the drawi ngs as " e
befor-em&wgg@im%) 1, the status of each switch'is.inputted to

the mai n CPY 100, which orest d ted settings in.a so as; tq
provide a s q])e 2801 ite 1t"té" %ﬁ@s vigch tF&ﬁ"fg‘é %rﬂyls _
exan ndeépresidirmy fewr idwiteh 28l ofistheeoperationl buttbpe amyt izgy flag .
I ndi ca the reliability of the position code. If the flag is set to 1,

processing advances to step 3. If the flag i-s set to 0, a POSI TION CCDE
| NI 31 ALI ZATl(e\l (n@@m Nwidsbswitticte B&W,5 whishut d& ases: epo4 ONhibgh wi | |
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changes in t ttin e svm hes t he re: ead seftings
with the daf g‘ist ERnﬁ’Eﬁg s?'épgé %‘3’9‘% N tSANSHEiPE &Fni ned
t olfet brushesi;f |t is set to O\I If this switch.is set 10 OFF, that is, 25
if the batt .i ATyiely P SS) adya % to a
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the prEBenswitehes andddies 2q/m ®adestored in the menory for a certain

period of tiBy iHolldGaktsebye39n 'mianfoQ@V&ﬁ’ax( e€. indithd %éoﬁocoaétter)”“

o e RO e b BBy R b b bbb ol LB, o
3215, _absohuteneodeqsleum@m large power consurrptlon must be prohibited.
operating tRe cdinrd Bhel! YELELRY, o f%ﬁ?ﬁéﬁé #R?J#‘ﬁ“iﬂ?ér{“éﬁaﬂ c fiim
| oadi SFachatedr washbgheyzoomjng 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 dlfferent 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'__-separgtio_n,' pro‘hiliit
‘the conversion of the zoom code to. 'a._' _pos_itieri-_-cbde after the

25 detected change; and o ,l . _

(7) Control- the zoom motor so that the cam ring is
turned to a po_s-l_tlon in which _th_e ~zoom code becomes an
absolute code when the memory for -'c_ountin_g._. is erased.

MAIN Program. S - Coe

30 " The MAIN program flowchart is illustrated in F:Lgs. _
and 10. The MAIN program specifies tt_;_e _h_asj,_c.. operatj_.on-._of.
'the camera.  Associated programs, -'call_ed=..s;ubr¢utines, . are
‘executed after. being called by an _ins;tru‘c_t_ioh- of the MAIN
program. Steps 1-22 of Fig. 27A is a_s_ummary:._flewchart-_,of

35 the MAIN program illustrated in Figs. 9 and 10. . Fig. 27A
discloses the instructions necessary to perform a. DATA I/0

O



out thHe filmto the point where its tip end is laid on w nding spool -35.
To control the filmloading, a filmloading request flag [err] and a

loading end flag [err] are used. These flag operations are perfornmed in
step 757 of 5 the BACKUP insfiructions (. 18), step 309 of a series of

lsgflt ;gcg:‘ Olnzgpréﬁif&im &hBE%Ef \E Oﬁﬁiéogbf&ﬂ?n 2@Yas Sbepn 3§@mﬂad§13t5& :0fna
erform operatio and _steps,
305, g0  amteRs Shreh olCkigs 1 | e GOty GHECYoRR; EBAk, aTECskOWH in
e e s B ey, e e e e} o
dot or i ne undU ERBY  EREY.earrashond B0 JthenrRReraghiPhs, "Fiseai"iu
esti mat ed 5f r hgshe Fiand Ibddi ng flags. |If the condition is 15 different

[Lon uhar vos oot P! gbkp 2Rcliegll @ oy » (e AL RAE® des ﬁeogegggﬁﬁzn'
i ndi cati on (AdstiEaCtdomaunbery otal thénﬁtht\iﬁ ef| ﬁFFF‘aﬁE tﬁ&! da jigputted

mai nt ai ned ortct hhed- Gl 117 @bU 3P0 6wk 8K C8€bPEs CRAL Adtected? et s151n a
Thus, in Steﬁq it is deternined vvhethert e loadin flag h} i S
set to 1. emoY, £9 safn e Aayids 2 ser ﬁEaR ng“%krﬁ{a Fr @Scﬂ
has not wet malgmsbtime fIlEgt mﬁﬁlﬁg es:amdheaoﬁb detiermimenal £ othef flag

ineuner (e Sg | B ppEG, b o0 W] gk ELah £1bd, THRIEA IS he

[err] is ini Iy Se
negative (i. e'elmiltid:m)qfthbefpbaitsipncnogaﬁ | STcdhekefilag isepes. toNien

the of t bedddsB &%@gttaoswgt 3't | g ptﬂaeh 189 %Qst@ét%ad'onga

spool’ *35 and_t he baclk cover ose m swi t is set OFF and

the | oadi ng PORIEION| GOPE: r?Nif?Ié%IrI%TEP@p 1B°§o f':ﬁ'd:t) tﬁéﬂ??PHF%lfdu A
operations i execated athastep f o] MPHicHheillhbe deaeribeattbéléw! heTheogiosn

0P, back,  i° bl S i 654 PEHLELTE bAs" I uhel o e
' POS detection and has the characteristics of a component
specific to this camera. . : '
In step 3, the status of the switches are J.nputted once
20 more. The purpose of this step is to detect any dynamic -
'c;hanges in the setting of the switches by comparing the re-
read settings with the data stored in memory. . S
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 -
g,, 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 battery replacement operation) by means of ,i:he energy that -.
-is stored in the capacitor 320. When the backup power
‘supply is used (i.e., capacitor 320), operations requiring a
large power consumption must be prohibited. This 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

ile)




positive. Therefore, the sane test is nmade in-step 1.1 as was- perforned
in step 9. The filmswitch SWF is set to ON after the flags [err] or

[err] have been set when the back cover 29 is opened or the film has been
r ewound. In the 5 forner case, fa"ags [err] "and [err] are cleared (steps

ii an_doﬁE) ?nlsi ifiam tH6 fHdm §bﬁhﬁs wiferddiitat eguen difge ?@tmh fI | (step
il mindi |on|sso riof,d o the fqca

i nd| caY’PB ing, spACY; theTEC[f’% ‘i\ﬁ ZLI{)%WMI qupaéﬁl"t%he@ t §1dmsp| éeyg
iemoéI heloéﬁingnﬂeqlateSQ;ﬂ £10gy° Froh, &15,::@ lat avad ingreeind { £18gt Ef@gzg at-et Ee
oadi.n ag.lerr to t ag is,se t he

st at usg?ﬁﬁq Zﬁ?ﬁ? gfi kﬁ’ J:frﬂf t e gﬁ%ﬁ%teén %’\L ?eﬂf(steps
16 &ndtné) BACKU®t dmstmlathmﬂmr(riagy haye HiepclBOBedfsiancmeriesrofetting
was st ph uattsﬂar ¥o péff'fbﬁﬂya tsw*@ﬁsedtisﬁotﬁial nﬁogl VEtags 's¢ LGAD

operatlon l(ﬁste ave ,been no chan% rogram
pr ocec®d t%ﬁ%t% aleenwepépiygtrpﬁémﬁe perfpem 8 LOAn; ?EﬂrS °Ps

] udged(ﬁﬂq byzsxanaﬁangstagsdasss;npumof oanahuso&wn bfh ahageyiesobbgi ned

f k tch SW. t ot laced in.
ot oriBEtERCRIARECES BRREAI, & LYK mRetakton | (BigncebfonaBode PaB s |

exeon negill oadeiarﬂhaemm:m prbgraqual to [err] | that i's, whether the l ens
has been 0S4 ti e Lf the |e aI r ead
has been g £2 oS, Wkl 4k AR AR R ks terty 5 o Y
subr ou¢stepi §) cabteps 7-|:Ii4 fare |parfoxmedt tondetermine phethen theZM REV
subr oug{ . év?i%hzzéwbs P§rgﬁ5”%d éPenS éf’oﬁe‘iﬁtieéfekge jetathgn.pt the ~

zoom notor, retracti ng zoom Into rd body, 1nto the I "o k

posi t iQFtinglesd  FEomoEkes fidan lopding selags. O-Ef the f‘-'tﬂ‘?%#@‘ ob®r ati ons
ar¥s paii pfepsht FEfeh, whatsias 28timated!, auns 1etd1td”aﬂ-.mr@f sthéchifWM i s

tho | eme i ABoRBoPh: FHe, dbn pans) Phoiinide 12 1% 3 PR0ULRE ﬁaf?én
S madzs ofwh@te paS| teshimatied, the previous.  indication (namely,
either the focal length or film. frame indication)
maintained on the LCD panel 32 and processing continues to
20 step 15. : - ' R ' o
Thus, in step 7 , it"" is determin,ejd* whe{t-:_hef- the -l'oadi-ng-
end flag Fyppnp is 's'_et ‘to 1. This flag i's--'-"initiel-ly---se:t--:t-o -
.0, ‘meaning  that the. film loading has .not  yet .taken place.
If this flag is set to 0, ‘a determination of whether the
25 ‘loading request flag FLDRQ 1s set to 1 is made in step 8.

F1pRO is initially set:to 0. C , .
When it is determined that. both flags are negative (i.e.,.

set to 0), the film switch SWF is checked - in step 9. . When

‘the end of the film is pulled out so that it is placed on

30 the winding spool 35 an_ii the back cover 29 is closed, film

switch SWF is set to OFF and the loading rednest flag Fpppo

is set in step 10 . so that the film 1oading operation is
ready to be performed.: . : R S

‘When thls flag 1is set and the program loops back to

35 this step ag_aln,- the : te_st. performed  in step. 8 is positive.

When the film. loading’i‘s complete, the d'eci_s:i;on of step 7 is

O



27 PCS (step 24) to-determine if it is equal to [err]. Wen PCS equals
[err], the lens is already in the macro position. Therefore, processing
advances to point A shown in Fig. 10. If POS is not equal to [err],
processi ng advances to 5 steps 25 and 26, 2fnerein an indication reI at ed
count er SCAI\I'bos;Ltsmeto Shange forkl) FENé s sameuttiest | ks cmblded i stept ax has

zoom not.or f t Ste 5 | tig

causedS—f he f&:aaﬁ l\%irll\géﬁmg{i Ee(ﬁ' %Ps %o bgh |sff§?'ayeséhr% gﬁt(%gpa% %r&g
peri od of ondiffkprihe 10f1ausr Epfhrgr ert Fepkip\hevegbeen setewhest thel baiken
it is determ&g;g h t s\ F ‘ﬁifﬁ) 23,

| ens needs to bezltngtbhel@raa ﬁ%erg%éwhgﬁsiﬁarr? ebh" riel at |s],:nt?ﬁ1

| ens need® t FFMEY, ER8ez0dMmaIHgELDRGN oFEpEND BFE pkeared {5¥epsad?s
gr eat erd15 m DB)eﬁ#:ﬁ tﬁ?fxeth]e (iEw EEhtluthsgﬁihdﬂaaﬁbaorbﬂ Oth[e LCD
answered is whe e sitio ess an .or ual erJy
(step 28). 3% f% h’a‘{}'[err?'h?t HA'd‘ts'lnf singdgation. s9 r?leﬁ? with
[err]), the Ipa:ris:msty ngihenl ctmk s i fooaloaehlgtuooindlmg/tmna é&ceptt widsen
the | ock posigjon d o] r ef |

the zoom r andie olaP| iiieE: 38, [ERRRer=FiEh Csibondd’ B pighial ritinds,
t he counf®r @Ddﬂﬂﬂt&gﬁqs per f or med. Then, .the processing-for the zoom

motor forward rot gl Gedp fSepaZEeb% §@f Ha‘%ﬂa Y -deteritre POP tﬁeziodd?irriber

than [err], the |ens |s |n gilcro osition or the .Jboundary, area bet ween

the macro exFEGwast fkp BaR8E. tOrHer of Sfcthify efflac%eiﬁ n8etatPort -
count er SCANthies staitus f&'& thé'matep s¥itchhewmkimdiitie 1eckt bmtenmswx.

oo 1 R A e o7 BB T 6 Bparming ey, FARYE Bve”
Thus, th& cchdngedn siincécthebm setting was BJred tnamemedy.st eff2shey
e ey PhaS8, Chesflod o fhbodbEshatarshipactol i LD pEhat on %%%z»d
30) and the RRdi-cati®h dheher SWF§“S€'P° sheapges, eG”Eﬂ) MAI*Nnepromrg@\
extremty  proceeds to step 19.
In step 19, the status of the lock switch SWL is Judged
20 Dby examining the data input for this switch that was -
ﬁdbtained from step 3. The lock switch SWL is set to ON when
- the camera is placed in a storage or non-use. condition. -In
this case, the position code POS is examined to determine if
. it is equal to "0"“, that is, whether the lens has been moved
-25 to the lock position (step 20). If the lens is already in the -
&f. lock position, processing advances to step 21 and the LOCK
subroutine is called. - If the lens is not .in the lock
'“position, a ZM REV subroutine (step 22) is: performed so as
to reverse the rotation of the zoom motor, retracting the
30 zoom lens into the camera body into the lock position.
~When the lock switch SWL is set to OFF, the.following
‘operations are performed:
First, in step 23, the status of the: macro . switch . SWM
is examined. If the macro switch SWM is set to ON, as is
35 required to set the lens into the pbsition needed for close-
up photography, an examination,is made of the position code



flag [err] is examned to determine if the lens is at the wde ex _
(stgp[32)]. The wde extremty flag FWDE is set to a value in step 116 of
the POS I Nl subroutine (Fig. 11), step 162 of the ZM REV subroutine, steps
185 and 189 of 5 the ZM FOR subrouti ngyand step 211 of -a WDE subroutine. s.-

rgad e W extremt and
LLnEQLSESSﬁg‘fJﬁe‘%{%"E’F% %%égr*"?ﬁé#?m* 18" %aliba) 15 Mt oo diien it n
shown i %81 /| {theic lgnse iRt rakweady| dm [the] nacset pds:&.idrh.e vwEd
" subrout ?I'I!merféﬁfons, ek Aingt fdvancedes b&nh& ﬂe hoWn"g q}tﬁ}%} 4 W' ﬁ
sw tch. SWVi OFF ip s 29B, RLocessi ng vances shown
in Fig. 10, ?dfg f%%% gt @"&1 the L nl eP§°§ﬂ$Sdn98\/aﬂ‘tonces to _
det eBni sbeps \Zlﬁerandle&,elvmeweirﬁI‘arSVﬂ'ndiScéﬁionor@i\htEBe éS ex S[Ehe cgﬁn![ Zr

t cheggt n e fpgal, l.en hofthelens (Step.
ZVC\:AAN'CI' |§ss§te lt:t géogaévg?%é; onﬁ kob g% ed to; Fetpssi then code |

POS i s €28Ri Meeten déteamﬁmafrdtdireetdoln.to [szuéﬂ 28heps P@ kgmgual to
11 sheskaoton stjgledd o ot ik, 1, U L8k, o B
cglrrFZdt iggegg R ihhe NAFR mmhqumw tperiede ofii one asdconde switch

In steps 39-42, the
ar eIMOtTBereaﬁt&d I&h&Cﬁ%&Nn?) re tch % accor%?ng to the indication

di spl.ay 25 Ehﬁt tiCDd%&n W%M gk tranmarrocpudited SWMebsi ekt has’

count er

been seﬁot@FF on, st'e:p cnas,crthedlehsvn,eea@\l\ﬂblsesﬁ, e Sraﬂgj@nwﬁgonzog(r)nmt

S t- ANT. i s not - equal tQ_:__
|S\£A ;ﬁgmécst é é?gm 5ar_a Ee'l 'nd (&gl% o#'co % e} eREARS Pg( in’'the Ay
pr ogr afi¥ckRRge o IE‘bSrE@mﬂliépm mesmltzﬁﬁnecode Pos rmé |gf&£@éﬂas fzS)
Thasef dman aogerd(ﬁﬂ,pftgno %29%| %eg Q{ Su ?cEe Si-V é%’ e?utc0 g

as. prev

f u
\%I ué S rgi'?val elosP’ A‘%c’)’deﬂéﬁ‘ nPﬁéét\%ﬁat mdq hEOSnchscalesa d:hamteorSCANT

‘equal to "Cy" (step 28). - . : :
' When POS is less than 2y (that is, POS equals "OH " or
""1H“) ‘the léns is 1n the lock position or the boundary area

20 - between the lock pos1tion and the zoom range. Therefore, to " -
'“'pull the lens’ out to the zoom range o allow photographing,
the above-mentioned operation to set the counter of " step 25
"is’ performed "~ ‘Then,  the process:l.ng for the zoom motor
" forward rotation of" step 26 is carried out. When POS ‘is

25 ' larger than "CH" the lens is in the macro p.os.ttion ‘or the
k boundary area between the macro extremity and ‘the zoom
" range. Therefore, after the indication counter SCANT is set
"to ®8", in step 29A, the subroutine for . ‘the zoom motor
'reverse rotation is called in step 22,

30 When the - judgment of steps 27 and 28 are both
"'affirmatlve, the lens is "in the zoom range. " Thus, the
‘condition of" the zoom wide switch SWw is ‘examined - (step
"29B).' When this sw1tch is’ set to ON; the indication on the
"LCD panel is sw1tched ‘from the £ilm indication to’ ‘display

35 the focal length of the lens (step 30) and the 1nd1cation
"'counter SCANT is set to wgw (step 31). Then, w1de extremity

O
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has become "0" as a result .of the above subtraction operation. If the

counter is "0', one second has passed. Wen SCANT becones "0", the

i ndication on the LCD panel is switched fromindicating the focal |ength of
the 1&ns to 5 indicating th&#ilmframe nu®r (step 42), while when it is
not equalt()fIag Bi:eB 4Zssexambned andddueﬁmxmé iEnghhlluhsaisomuﬁthée

| ens | ept It " n
step steaﬁ%h%éééfﬁen s ;) EPV\??) rll.lﬁ'ar %gfé?ﬁgél oa °ng W@F&ues%‘
flag [er r] i sethetRed - N@ls@e n stepsliét ofo tlle Pﬂ’sl INIssubroutine t (Rig.

current settiyg Ofgfdls 162 CGECLAY %ﬁhRWRshﬁrﬁﬁ'Eﬁﬁheds‘t% < &8’93@}5&’ f@étéf‘g

to determnelf there has been a ¢ e (steps

rel ease s\ t APl HEQR chabgeatinenapdi Afeps212rrLi 8 B s@?"m’ctn’é“tmﬂf
i nstructions taris efgadt eik bsedi VE60iT)g theMIdmd 48 alreéddyhatstehes wide

brocess: ng 1 SXFFERTEY, (RAGAARTTIG bR Tovpgerny FREFNGE o RbhbeTaRRs:
flag FLDRQ i prsiessirlgy afvaheesi tp @olme A) shiosmusimfFige Aloat onEtfr IS
in step 47 i : refore, epatinon t gh

switch SW5 hglsrar% é&?#{-&é{@ﬂ Fggsca Jiﬁenggh{égl C?ddl%e rggues%%ine
is set td0o, iﬁ@@éﬁd@t(ﬂtemé%hotonetry switch SWs is.conpared to its 25

setting that is sty i€ ﬂE”H@te&iﬁ%dAf@hé@ aeéew.raaeﬁiﬁén hewwChanaedt:
If there is no chan%q or the setting has changed from ON to OFF, step 49

is executed & QK eﬁiﬁqﬂ 29Be RLPEESSING jad ?B"?ﬁetﬂel?ﬁl’-? i BrsEReWR in
after pausi. nglbor 30 ,pago othat €RE gtatabebﬁ&héaefam téDi sgitehk sWr Haip

e tens 15 PO Hetdiied o R S el e th il € e ol 3
the | enslps LED iddspléy cie rewitohed theindicadei the Icals Length on dhe
ingn' 1 profSnet (FacaBS L Hlonhoc S0 0 (RRETR % Syt o
i ndi cation cd8ft {st8NB) s setThgrepfierep the pesition code FOS is
‘examined to determine if it is equal teo “Cyx". 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
équal to "Cyu", a TELE subroutine is called at step 38 of the
MAIN progran. | o |
_ When the tele sw1tch and wide switch. are not set to ON,
_processing advances to step 39. In steps 39-42, the display
25 of the ICD panel is switched according to the indication
&M . counter SCANT. ' In step 39, the counter SCANT is ch_ecked 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 "0", one count is subtracted from
30 the indication counter SCANT (step 40). . The MAIN program .
executes a loop between steps 2 and. 50 every 125
milliseconds (ms). Therefore, a period of one second can be
counted. by .succéss_ively reducing by "1" the value of the
counter SCANT, which has previously been set to a value of
35 “gv, _ _ L .
Step 41 determines whether the ind:i_.cat__ion .counter SCANT



i ndi i i ] > di he focal |ength

the indication on the LCD panel is switched to display t ]
g? the lens (step 52). In step 53, exposure value EV is calculated fromthe
brightness infornmation of a subject that is obtained from5 the CdS sensor
and the filmsensitivity that is caldated fromthe film DX code In steps

: fCReS release
54- 64, thesstbecoms ®ig phet OREtFy¥sEWiLt CBE successwgi"\}’ VE&

switch ck s SW. are |n utted an
det er mi née‘glefa'ggaogt heyﬂ; gg £ "o, ionet epcond thas spaegedof Ltyé

photorretwlyeawscam'sm&cmmhateom neHe lifhdiltat ivH - t&@ tﬁes Ci%éf  ig
oo GG AT afbin] K, oo e e e L o

counter

the f3rsindieating the :51mofa|am|eengmerncuswp a2)on ‘;ﬁ%éq\%‘%ﬁnt is
S\rllmot g:}g?’ 619:55“&??%&%\%;?@- nug?gP ep %é "%%%sﬁﬁt &’vf sgﬁ?c%"?ﬂﬂ |Jse‘i‘%§@ed to .
geterm n’é}/‘?’f catien ef thecpens) i 5 keb&nonh&hea Lop displayh, SVB i's t he

BACKUP 20 ‘i nWhemt nunagrguaégautﬁﬁ@ysghﬁ@t er#n%ne ?ﬁgagg 5%5 gpl:{e vvhen

t he svm executed t
rel ease sw ch‘télv@f? %ﬁ% ?@rease switch is set to ON, an EXPOSURE

subd®uti ne | Ircabtep 4a,stm 511:adi sréqﬁégﬁt Iﬂ%%qnt r al E?’%ﬁt Il{n | sd cal | ed

oper at i ¢ Yed Npe Ciﬁer%h%e ﬁ?b§/ on GiEFe fLe sAFFEr %éwmesmnme has .

in step 60 to a vance

been cofftidag of déwsrehemedswducheswaddsas:dupmheé i€sl fidnfdyf he .
50 Thuas s prong. t°aet3ntha i tiese W3l hal \R) (harkins DhRceps: bie vy

eturns to'the
dot erm AnH 8812°! Wheln e nokease mwmmrmmngeaemﬂ being

|ns¥-5ucOFb‘nstoo l!acmglt oN, REHENEI.ORDI‘ &nﬁk‘@éﬁ&ﬁéf Hred e, e 9% 5}9 from
step 62q4vkl rlg & tg? %g__ ernined as bei ng Olealsg Step 58,
35 the sta gfﬁtu octie th S S 1PE e ore
sw tch SWR has not changed or it has changed from ON to OFF,
processing returns to the MAIN program. However, when the
loadlng request flag FLDRQ 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 loadlng 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. ‘If there is no change, or the setting has
changed from ON to OFF, step 49 is executed 80 as to revwrite
‘the switch data into the memory in step- 3, after pausing for
a period of 125 ms (step 50) before looping back to step 2.
30 Also, in the case where the macro switch SWM is set to .
ON and the lens is in the macro position or the wide switch
SWW is set to ON and ‘the lens is in the wide extremlty or
‘the tele switch SWT is set to ON and the lens being is in
the tele extremity, process1ng 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 "1w (step
51) and

(@



When the |l ock switch SW. is ON, processing returns to the 31 start of
the MAIN program while when the lock switch is OFF, processing | oops back
to step 54. By the above expl anati on, each step of the MAIN program has
been described. The follow fig; di scussi oy expl al n 5 the oper ations

b ogram bastHe A LY R b"%}ﬁsé"?#‘?éééq?ﬁ SeSmRaL £8, Bdpiay ke
i | | uskrat es tﬂo@:almlterwtuzamfohhepbeam ¢stepabRed for in step 4 of the MAIN
program Posi ti gh Coge %c? éﬂﬁ&gﬁfk hal W 9.8"‘"@&1& FEPUhOe

(shown in Fig. 20) 'S ca | e e zoom co hows an, abnor mal val ue
during a QﬁﬁerDfPﬁ'EaG‘-QﬁMf naFlsgleﬂBt that Hes f oPRainedsLrome
subrouting i gnexecasedehSr! ahdl tHdEER1 AR tivitiscthae 18! @dltulated
canera, or ere the b tter is 15 renoved .from the canera. and  not
repl aced wi I’For'f' 0% y*®@%ent een minutes. As thé backup capacit or
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102, the position co
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 determlne 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 operation of the camera shutter. Thei:gafter, ‘a WIND
&4‘ subroutine is called in step 60 to advance the film by one
frame. Aftef'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 no_rmaliy, step 61 is negative.
30 Thus, processing returns to the start of the MAIN program. '
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 step 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 is ON, processing returns to the



35 according to the input zoom code ZC. In addition, the change "x
estimation val ues ZC FOW and ZC REV of the zoom code and tentative zoom

code are stored in the canera's man% y. As shown in Table 1, the
0 Lal ned from; h ee b|t ei ght - step’ zgom
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qr? ot TERRY 16F S3F JOdaRiend) *aBle t.sﬁ*— o xeBTadae ZRARNOLT, se
to Ahlppa‘mtlmtﬁlryess,e\tenm!FMmutest to "4" and ZC REV is set to "7".

step 103, hBe Qi PiboRl SSafdlel 32328 ierkele! A4186H1EG I Hobdr | o cqua

to O. ovvn N
an that requ:.red to maintain the camera memory after the

battery is removed and left out of the camera for a perlod .
20 exceeding seventeen 'minutes, the camera
embodying . _' present invention is des1gned to clear 1ts '
memory when this s1tuatlon oceurs. ' N
The 1nitia112ation operatzon is 1ntended ‘to move the_
lens from the zoom range, where the zoom code 1s a relative
25 code, through the w1de extremlty sectlon to the absolute
code sectJ.on so as to. restart the count for the amount of
the lens movement from the absolute code sectlon. '
Accordlngly, “the first 1nstruction that 1s executed
(step 101) is to :mput the zoom code ZC based upon ‘the
30 conductlve conditlon of the brushes that are :l.n contact w1th
the. code plate._ This is accomplished by call:.ng a ZOOM CODE
INITIALIZATION (zc IN) subroutlne, whlch 1s illustrated 1n
Fig.12. : - '
In step 102, the p051tion code POS 1s tentatlvely set
35 according to the 1nput zoom code ZC. _ In additlon, _'the
change estlmatlon values zc Fow ‘and ZC REV of the zoom code

O



35 oltput of terminal ZC2 beconmes 0 when the zoom code ZC is an absol ute
code. In the present instance, the tenporary setting of the position
code POS is correctly set. Thus, the subroutine sets.the POS flag [err] to
1 (step 104) then returns to#he MAIN prdgRam Wen: the out put of term nal
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the pOS't'ﬁ@lEPHEeE%-bﬁee%aﬁibr[ﬁ{i witwﬁastbswegl afonzg R@B is
equal to [err], step 109 is execut So as to . ntroduce, a,del rqod 25

of [err] ms befZRe gh@ z66hatt e icodet | §actdary r pogitian h€°f5@i'wé’
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“ou" corresponds to a zoom code ZC of "7%, The temporary
settlng of the p051t10n code POS forczbly sets the zoom code
to “4%, us5u,  ugn oy uw7n, corresponding to the relative code
20 "By", "Ay", “Cy" or "9yu", respectively.  When the
photographing lens is in the range of POS eguals "2p"-tgun -
the value different from that for the actual lens position
ls set. -
'_ The zoom code value, which ie'supposed'to change when
25 the lens zooms to the tele or the wide extremity, is set for -
&dé a ohange estimation value 2C FOW and ZC REV, respectively.
However, this value is rewritten, together with the change
of the position code POS in the CODE CHECK subroutine.
'.]Jn step 102 of this subroutine, when the 2zoom  code
30 input in step 101 is set to "5", the p051t10n code POS is-
tentatively set'to'"AH“ and as a result, ZC FOW is set to -
4" and ZC REV is set to "7".
In step 103, the output of terminal ZC2 is checked to
determine if it is equal to 0. As shown in Table 1-“the
35 output of termlnal ZC2 becomes 0 when the zoom code ZC is an’
absolute code. In the present instance, the temporary



35 flag [err] are set to1 (steps 115 and -116) - prior to returning to -
the MAIN program ZOOM CODE I NPUT (ZC IN) Subroutine Fig. 12 shows the
ZOOM CODE | NPUT subroutine that is P& fornmed in the POSI TI ON CODE

| NI TI ne.and the ECK subr This ’
subrou Iégéq'}l%‘l’o o%l/gést? éogéﬁlgﬁl c?ﬁo?_(é‘szo%ﬁfggti%ﬁe%'s dé['thé’&'ed by :
t he i rthee f subrgudiinehesepsusihea PABNLlaw Fyes ZEP ahd (BELPWi 108} hEhedde

pl at e., e R4t £4t Enaf Mhliﬁv\%‘n‘éqi‘i% are conpared by repeating the input

the zoom code ten tines he. results coincide-three: tines, 10 the zoom
code for thd¥hen: &b W%d&ﬁlwlwbnzﬁénéﬁdém e heoewneade ZC
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s ration t routin :
cg{q}laed theﬁgoﬁtégogb %thge:):légiﬁ % %ﬁ%b%?ﬂn @}%igﬂ Ee menory
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| nput tlawgﬁmeogoeﬁécméast eBHIWRE hé Ph@isstéa RhehSHNR lcop® cHERRGL,

(steps 22 The_ val ue. of T, i,s then conpared_ wth hat of
REG S ]1-51[%?) {59) be ‘ﬁfs‘f"?‘%sR%?Db?EaVit ds %ff%c'ﬂ? eregihe'f hE ¥8 ue of~
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exam ned (step 127) to deC|d '
is also use for the WIDE subroutine,_which w111 also be
‘discussed below. . - - _ _

20 In step 107, a conE cchx (CODE CHK) 'subro'utine' (see
Fig. 13) is called to verify the position code. Processing B
loops through steps 107 and 108 until the position code POS
is equal to "1 ", When the p051tion code POS is equal to
'"IH" step 109 is executed so as to introduce a delay periodi

25 of t; ms before the zoom motor 1s activated to rotate 1n the

forward direction so as to eliminate backlash of the'

O

mechanical system.
Thereafter, the CODE CHECK subroutine is re-run (step
111), a plurality offtimes if necessary, until the p051tion
30 code POS is equal to;"zﬁﬁ (stepplizy._ 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. ’
o Finally; the position code flag FPOS and wide extremity
35 flag Fuipg are set to 1 (steps 115 and 116) prior to |
returning to the MAIN program. ' e



35 it is equal to-"3". Wwen the Z counter is not equal to "3", it is

I ncrenmented by "1" (step 128) and processing returns 35 to step 122
after a pause of 500 [err]. Wen the Z counter is equal to "3" (in step
127),° meani ng that REG STER #::has been equdl.to REG STER 2 for three

successi ve cy, f1 S the zoom5 cede ZC has shown
different val %&@ﬁ géﬁ?t ﬁﬁ#i@%&&n&%ﬁp Pf% val ue of . REG STER 2 is .
defin as the zooFigeddZGskewsp thzo' J00M d CODEC cENPUT subront ine ttieapoiist
from whi.ch Z ne . k0
Fig. 13 |Ilug? glfégﬁté E%E‘Qacgg%%ﬂ@r c%e%lg%es% B g{ég%lbo%na
code PCS acco?@@nﬁoﬂg CHECKosnbronsine. which itself changes following a

zoom ng opgrati-on. Thiérh's%b?&{ﬁlﬁé “meio%%q%| Y1385 1111 ty1Co FOURd eh%ﬁd
processi ng showy in Fi i n_addition to the abqve-nmenti oned
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tele swtc nputt e n ste e Statuys o e.patter
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to the zoom myam ¢adeptéf’2fimesgi smemmd(mmaslcmmidé\etmelﬂﬂmes,

perforne &E%lé% gﬂgrgggs&lgged Eég?ﬁﬁ%i é%e I%%QQJP I nstructions,

shown in t er zoom code ZCis 25.
i nput t ed by executwlhgntn@nabde;u@sctheeaomnnmsbupr detivweer stb«p

134). Thereqdddd pﬁa%%de%ﬁd'aﬂﬁ‘é fﬂé\ﬂeﬂet&-ﬂﬁa@s@ar ’2 Iy S?Eihﬂa(i (fé\‘?él

135) prior tg corrparl ng. t he content zoom cod C and the zoom code
stored in mencyy (SIERALIWIY bedetegiedndnge to 2y Momentaxy feRAXAF{on 0L
for this CODR @dhSikimab| ovhéncthe ﬁaketirbﬂesmtmelretainypw tarpro ogei gL

has_Deen fLuniddel) WBa\1S 2000 o AL, BECESS e Wotddt £3PHE2MTEh® are
e_lectrically AND’ed together and the part:_.cu-lar ter;ninallis
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 AND’ed result obtained by
inputting the zoom code ten times is stored in REGISTE_R ___1,
_ 25 2ZCREG1, (steps 120-122). The value of REGISTER 1 _is"-.then
() compared with that of REGISTER 2 (step 123). If the tﬁo
registers are different,' the value of REGISTER 1 is .x'no_ved to
REGISTER 2 in step 124. |
| In steps 124-126, the 2 counter is set to "1" and the
30 subroutine is placed in a standby mode for 500 microseconds
-(p.s)_ before another zoom code is inputted. When_ the
detection result of this cycle is the same as that 'of' 'the
previous cycle, REGISTER 2 becomes equal to REGISTER 1.
_'rherefore, the Z counter is examined (step 127) to decide if
35 it is equal to "3". When the z counter is not equal to "3"
it is incremented by "1" (step 128) and processing returns



menory, the-subroutine exits, returning to the point from35 which it was
call ed. However, as the zoom notor rotates, the zoom code val ue becones
different fromthat stored in 36 _nmenory. Wen the zoomcode is
different fromthat stored in rrem)?r§, it is necessary to decide if the *
zoom m:bostep leRabiftexr @ I;hmse)raﬁrmbail sctlon (step: 137) When the zoom

not or _ t| o vegse o) | ter d whet her
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with the _chan estimation_val ue Accor | ng I'n step t he val ue
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NEeNor Ymémo PV thecRalle [ IREGESTER 25 Neg diaﬁhe@@#%' g8émhesgeoved and
t he change Stl tl%gvalies ZC FOW and SREVare reset to, corres ondto
the pdftil 2p PEPCASINY 5T bEPacth®n H%”ﬂerffé‘ The

val ue mimhezcnmncst:beaumale kials @amleiu [err] is t__hen exam ned to
det er i Sopge t. thi's flag has been set to a val ue of
0, the ca%x#ié‘ﬁg ﬁ ?ﬁg‘; g&i’%&%‘ I.cated on.the display panel (step
1400 . \Vhen rim vallajeiaﬂushe'amammhel mmmagznmmosummne whéphl4l is
ski pp e %‘Qi n dicspl ayed
or note&‘a ‘Sée’?ﬁﬁ%"e‘ EB e?h? IS then set tghié hfoéﬁ éo?%Z Eéf ore the
subr o AR ; dEEeAS tque I%dz"HB‘qio\E‘Qer"P%%ﬁ Pne coBrieHECK
subr oibroutisa! iedfréqﬁéntiyensew iof thee z‘i’fail Bmmrb&;bm;zm @N‘*

b
U Tf ot Bl e idd; HIE OO Kok (A fln' 4% | B iy RuanERUngE,
t RS alﬁﬂﬁéﬂi‘m CORE wama;rzmmm Buhromtdwwl ly set POSis [err], ZC REV
is ” ZC fxpl\s'tép 43030 aaMy | &/ae&nbhetactu?é '1%%3: P& AN §ﬁ£ore |

changl ng is POS equals ferr t-he zoom_code. ZC af f er. h ‘['ens_nove$ becomes
equal magroy- syikch Sl babherys EWHHGH, SYR, RiAkdsy switch SWW and

tele sw1tch SWT are inputted. In step _1_31, the status .of
the battery sw.l.tch SWB is determined. " If this sw1tch is
20 OFF, the brake is applied to the zoom motor (step 132),
reg:.ster stack process1ng of the CPU 100 1s performed (step
'133) and process1ng d1verges to the BACKUP 1nstructlons,
shown in Fig. 18. _ - S
‘When the battery swit'c‘h is ON,' the' 2ooin code ZC is
25 inputted by executlng the above—descrlbed ZOOM .CODE INPUT
subroutlne (step 134) _ Thereafter, a code change flag FCHNG
is cleared and set to 0 (step 135) prJ.or to comparing the
content of the zZoom code zc and the zoom code stored 1n
memory (step 136) The code change flaq FCHNG :Ls used only
30 for this CODE CHECK subroutlne to determine whether the
p051tion code Pos has been rewritten in the zoom related
processing.. _
. If the zoom code 1s equal to the value stored 1n.
memory, the subroutlne 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

O



a result, the two are not equal and processing advances fromstep 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 theséoom code before changing is
equal®* to 5. If the 37 fonparison of "The two Espaffirmative,

processi ng anemoegs tWhSirep:ﬁbAZkodhhefcﬁiéhi’smferenhclfudms thaat sttorddnin
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err] i's exam ne etermne i
been-set to newrikten; &£q

Behasalnen °§’é=t31t1195a a&rteer othe, m@nfé@as | BA§t h

of the |ens pSvéddagat eﬂeoanhheedbaleh%tawkyahw z’lcél&}ow mnzéhuvawe

of thg prohibition flag is set 'tgo 1, step 148,is 25 rdl e
of whet hor | TREYOCLP FORERRPORG fFo LR B8 HhAOR apedeo ol bta et ot

change fisg tﬂﬁssr$ubﬁrabeaoaetlst Péerformédp 1491é)af®1wet be Stl}fB’OiJﬁdheatlon
e e o BB Ll EEbh o, 3o Yt Bp LT B Skeboihep d2Ce
|nputted Iﬂhﬂﬂﬂbﬁﬁﬂ-ﬂﬁ%ﬂtOhé | edE 2durss flag hkaghhegh set to a value of
0, the focal length of the lens is indicated on the dlsplay
~ panel (step 141). When the value of the prohlbltlon flag is
20 set to 1, etep 141 is skipped._ Regardleés of whether the
focal length “of the lens is displayed or not, the"'cbde
- change flag Fg,. is then set to 1 in step 142 before the
subroutine returns to where it was called. : '
However, when the CODE CHECK subroutine is called in
25 step 107 of the POSITION CODE INITIALIZATION subroutine
W (Fig. 11), the zoom code after the lens has moved may be
different from the change estimation value. In the same way
as that for the above-mentioned example, when the
temporarily set POS is "Ay", ZC REV is "7%, ZC FOW is'“4ﬁ;
30 while when the actual lens position before changing is POS
equals "2H“ the zoom code ZC after the lens moves beeomes
equal to "1" for a change code estimation ZC REV of "7". As
a result, the two are not equal and process1ng advances from
step 138 to step 143. 1In step 143, the zoom code zC after
35 changing is tested to determine if it is equal to "1" whlle
the zoom code before changlng is equal to 5. If the



caused by actually switching the zoom code, as nentioned above. Nanely, tt
I S supposed that even though the lens is actually in the position which has
the sane position code 35 bit, whigh® should be O, it is detected as 1 due
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OR i ngomperftrmnwlﬁqaerﬁtm rmlbfm.ltime waseccakledd positive |logic of two

codes deteﬁhgdl thtée Q{%@{f ffSEnggC@Fvghb%i.ﬂﬁlgﬁt Qed t he

resul t. al ways eco even i oul d be
0, i stenperprétlard set @O.’Slambn mOQQJdg-h%nl-Sl goxrepteda. becones affirnmative.
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at the.position where POS equal s %0 err]. and an’incorregt-code [err]

det ec? M RBALOF t &8ni FlﬁFaZGI‘g wicht&®ou &%’fﬂ)nd‘.ﬂ??@’-%oﬁ&e OFF,
[er r]susrabtanaeﬁrbbe@d@tﬁd GYdpy 43 Nghépé iheiéeueeiaeuo@mémfezt he val ue

Thi t t
code OB mBR s, i AR, The) LR A= "PRUERL IS0 RRAL GERL RS hs O
i s dechanged estdmAtismy valae 2C¢ nFoWe zodf dﬂt&a(dtﬁtbhehsamepartate on of el
%&S%ééﬁoﬂeoﬁw pbgt "is SiRe}es 84! edlas F e t G %@%&hﬁ@e in the

position.c ther, Is handl ed asHafl erroneous rea I ng of the
posi tFERreddin ‘FﬁE°€anPF‘@ctt|h&1 change: gfikimation codes 2C FOW and

ZC REV are set (step 146).T"For example, 1f the lens 1s
moved to a point where the p051tion code POS 1s equal to
"4H"' ZC FOoW will be equal to “7"_and zc REV w111 be equal
20 to "am. Then, the value of the indication: prohibition flag
FNODSP is examined to determine if it has been set to 1.;fIf
this flag has been set to a value of 0, the focal length of
the lens 1s 1ndicated on the dlsplay panel (step 148) ' When
the value of the prohibitlon flag is set to 1, step 148 is
25 skipped. Regardless of whether the focal length of the 1ens
is displayed or not the code change flag Frue 1s then set. .
to 1 in step 149 before the subroutine returns to where it '
was called. ' o ' '
It is not always determined in step 136 that the zoom
30 code stored in memory is different from the zoom code
1nputted 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 even though the lens is
actually in ‘the p051tion which has the same p051tion 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



system as descri bed herein nakes it possible to produce a nore accurate

| ens position detecting systemwhile also preventing inaccurate exposure
operatlons 35 When the zoom code becones an abnornmal val ue, due to a
cause” ot her than-the above rrentu oned descrigoed nmonmentary brush term nal

separatlon siguati S 153 are execyted., In these steps, the POS
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operation di gegyitequal [err], processing goes to the BAD CODE 15 LOOP

(BC LOOP) Operati r}* Thus, when t he positiQn cqde equa) s [errL “but the
data indicates the& %’ﬁ%fP§eat e pAoRmuEPae: hd N i b BBEPPOd 3tuadS

[err], procesdiewgrmiicayesoRoetiha 3 APeCbEsl [HEXP (LB@ﬂ:OQEE Qwahbaﬁ A

REVERSE ATI ON Sub 20 o
f 1 owchar OIS"T%@%CW m{“%‘ﬁ'&gE R&%ﬁ Cfﬁggﬁfsét :‘F%fSt rgﬁesg gﬁfieot‘? n
step 22 of thletlu&lm\ixmagﬁam 1§'requallbtou'!1meb *‘i& "t (etiepna5i0)t.0 tBecdumk

wh F
Pgs!t:]laogoomerange é(ﬁj%&ng an oper tl ge%lgig’?gﬂgu | £6P ltﬁesett%‘}&g

e | ens, and

oper &4 on whp&d reesikive hdagdes @forﬁ%ec‘hﬁeﬁo qmqt'r% in tHeez@asitinn
when the rracme&w tee | Bamet ﬁcss QrE1uedO arlePPobt&iheds ithd hfez2® raa%qu a.

[orvard, 38! 2hLanuReI L o ) UleT L, Terme: BT oS! Bhs BRCHANY 13
on the LCD panellas m‘fteﬂ'prsted; ast aaedl i mand the judgment in step 150
becomes affirmative. _ _ _ .
For example, when the zoom code stored in memory is the
normal value "°°1binary" at the position where POS equé_;s
20 "74" and an :incorrect code "Ollpjnaryy" is detected because
terminal 2Cl, which should be conductive, becomes OFF,
-'“111binary" is obtained by electrically OR’ing for the
reverse logic of the value in memory 11°b1nary ‘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.
Any change in the

zoom code due to the separation of a brush from the code
plate is not considered as resulting in a change in the
30 position code but, rather, is ‘handled as an er'rone,oﬁ_s
reading of the position code. The construction of a camera
system as described herein makes it possible to produée___a
more accurate lens position detecting system _whi_le_ also
-preventing inaccurate exposure opérations. _—
35 ' When the zoom code becomes an abnormal value, d_ue tq .a
cause other than the above-mentioned described momentary



the reverse direction (steps 160 and 161). Thereafter, wide extrenmity-flag:
FWDE is cleared and reset to 0. The ZMREV subroutine calls the CODE CHK
subroutine to 35 obtain the positioggcode of the lens (step 163). The
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SW schpe&f@tmmocesqmrégm,go ddedden rcw! e seiddbor The

p05|t|on ode, POS is, then.c ed t eterm ne i | ater than or
equal . ‘FEPFT"“’“ Shit b’asFﬁgOn ddd? s=pPeyt E'r-at -oFHgﬁgal(Etco [err];
t he IeDQOPa; pperh&iomam range. Thus, proce55| 'ng | oops between steps

165- 167. gn h on. P I I t he
execution o ﬁh %ﬁg&k%é,[ e?%gﬁg?egﬁa %ﬁ% ng%r%%%éﬁ%gé ﬁoémktep
168. Iﬂodﬁepoi68"09ﬂg K s Trisit Mieelésr etalrevierﬂeers'aidear oft he

p tiepgode POp is t r [ [ Unti |
t?}gb pos?tiGBﬁnESHe |§$ ﬂ&%d a%éiﬁ&eeldgﬂe%c%?%% %é fﬂgﬁtt g oﬁerat 1on of
execut? nyalme O tHia Bylr outgﬁecﬁﬁacﬁéﬂ-ﬂ' r‘@RfiiEngré}Ql 6’#"@6’@@ (steps

168 angod8?9) mﬁlcethae mtlpﬂpﬁmds J:eab] pSdudée | S exegihed to
t he | ens, Cont rqQl. then

?gfwn'slf&)ihert Ir'N pgggPto *ie 8 ieg%ﬁ'é heg olRg s AREHPERN | didet ect ed
as belmgt:ZEqu@lF f 113§ ¢R4 130 '0f phec@@EnGHEﬁ’esutmouthee BXD hacomzs calhd
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Wil tﬁ@}iﬂ-ﬂe’d’lﬁbnbbugzthe A@@@r@n@@tqﬁ dﬂ&slﬂgsvmil apr theepoiivtst eps 30
171- 17vﬁ'xere the position code POS equals "oy, processing diverges
to the BAD CHECK 1LOOP (BC LOOP) Operation. ' -
Z00M RB_VE_RSE RO_TA'I'ION (ZHREV) Bubr_o_u_tine
20  Fig. 14 illustrates the flowchart for the ZOOM MOTOR
REVERSE ROTATION subroutine which is called in step 227 of
the MAIN program. This subroutine pulls the lens into the
lock positiori wh’en'the’ lock switch SWL' is ON, when the 16¢k
switch is set to OFF in the zoom range during an operation
25 to pull in the 1ens,' and the operation which returns the
lens from the macro pos:.t_ion to the z_oom 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 poss:.ble backlash. ' o S
30 When this subroutine is called, the focal length of the
‘lens is 1ndica_ted o_n the LCD panel as the lens is rotated in
the reverse direct'ion' (steps 160 and 161).. ‘rhereafter, wide
extremity flag FWIDE is cleared and reset to' 0. '
The ZMREV subroutine calls the CODE" CHK subroutine to
35 obtain the pos1tion code of the lens (step 163). 'Th_e
pos:.tion code POS is then tested to determine whether 1t 1s



When the lock switch SW. is determined as being OFF in step 165, the .

indi cation prohibition flag FNODSP is set to 1 (step 171). The CODE CHK

subroutine is then executed ( tep 172), after which the code change fl ag

[err] is tested {in step 35 #+%3) to deterfnine if i4.has been set to 1 (|n
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zoom ot or ceuaespaaqdfem e god hse%r&aeymeéx@af’@reqeﬁlaa [eppn, Uit

di spha§ i s changed,to-.i ndicate when it enters the area

equals’ [er rexeguﬁ,pp Ry téﬁ/em%P u%%rt?mlgétemﬁﬁF?ﬂ%%n?hPrm
is rraIfLmstlaﬁlsgebylsw.tchl ng to the tele range just before the stop

Che Tens o the vile Rxthomdds thmFBPEr R, FUsddukifel ofe, #ddiied.
m sconcept i o'nberaeftach,c&heoposmcm tdogle fRQ]) i=rchecked etOBGeteamﬁn@snép
178) so thatj¢hggf ofqhal €2t h'dH“d_.' Catdnq:.rilOfthQ?pom.tion_ code is "oyz“, a
loop is executed between the operation of executing ‘the CODE
20 _CHK subroutxne and testing the pos:.t:mn caode (steps 168 and
'_'169) Once the position code is "ou", step 170 ls executed
to apply a zoom motor brake to stop the movement of the
lens. Control then returns to the MAIN program. B '
| However, when the lock switch SWL is detected as belng .
25 OFF in step 130 of the CODE CHECK subroutine (that was |
V called in step 166 of the present subroutine), while the
':lens is judged to be in the zoom range in step 167, the
'posltlon of the lock switch SWL in step 165 will be )udged
to be OFF. Accord:_.ngly, process1ng w.1ll proceed to steps
30 171-178.
) When the lock switch SWL is determined as beJ.ng OFF in
step 165, the 1nd:|.cat10n prohibltlon flag FNODSP is set to 'l
_( step 171). The CODE CHK subroutine is then executed ( step
172), after which the code change flag Fcnus is tested (in step
35 173) to determ:me if it has been set to 1 (in step 139 of
the CODE CHECK subroutlne) Until the code change flag is




| ens is shown again at the point when the zoom notor stops rotating. Werr
this subroutine is called in step 22 of the MAIN program the focal |ength
i ndication is maintained on the 35 digplay for a period of one second, ‘in
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t he zoomrange and,t he | ock @03|t|on germt the,notor in the tforward
20 rotttlifHnoPerphien: has, § eéxsraﬁqgﬁ:ors PHB hY tRLTGARE &N (EhGty, the

wi de eptg.emty flag [err] is set to 1 |n step 185. Processmg t hen | oops
back to step 1 T nbodi | s desi ned so t hat
backl ash fr ?‘ﬁb ﬁ%?@ﬁéﬁq %VE%E FoneIng ﬁg’eegtzo%“bc}%‘l’#‘?’én 8f the

| ens | stopped ¢ ctie cpeipti vheze jthe mamimhecodel POSN icpdcemBEed i t s
fr [ et,r l¢he F n e a t d at
85,1 B TAARL] lene Fphoh abRRES £ohy fde@f*%%“eﬁ b B ¥8ositi on
code PP8sse€ddihe obPBPﬁPrY |section of position code POS. This

‘cancels any pos51b1e backlash that may occur..' For example,
as shown J.n Fig. . 26, when the lock sw:.tch SWL is changed
from ON to OFF at the pos1tion where pos equals “711" and the )
20 focal length 1nd1cation 1s not prohibited the value "46 mm" o
is 1nd1cated on ‘the display panel. When the zoom motor
- causes the lens to enter the area where Pos equals "SH" ‘the
display is changed to indicate "50 mm" when it enters the
area of POS equals "73" _ This may give a user the
25 impress1on that the camera is malfunctioning by switching to
' the tele range Just before the stop operation, despite the
‘fact that the operation shifts the focal length of the 1ens
to the wide extremity. Therefore, to prevent such a
misconception, the 1nd1cation prohibition flag FNODSP is set
30 to 0 (step 178) so that the focal length indication of the
lens is shown again at the point when the zoom motor stops '

O

rotating.
When this subroutine is called in step 22 of the MAIN

program, the focal length indication is maintained on the
35 display for a period of one second, in’ response to the
1ndication counter SCANT being set to "8" in step 29. '



30 cannot, always be determined if the lens is in the wide extremty by
only exam ning the position code POS. That is the reason for the setting
of the wide extremty flag [err]. If the position code POS becones greater
than Yerr], accordi ng to the.;_- vement of the lens to.the wide extrenmty, 35

or the positi I at the tine that

this ,subrout |z(r?1j§) I's called, ?ﬁ% ﬁggrs aﬁihsg&&%u@irn_ checked to determ ne
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t he p05|t|on ’40 &El%eater than or equal to [err] . Wen this
occurs, the process Foa ut of the | oop and goes to step 190, which.

repeats the CODE @hersultheut 2@0M( MQTRR 1 HORWARD O ROTARION t mulproutine cisle
15 becopps e@ydled,0 r}gfé rfocal %éﬁ“ of OEﬁé'rfﬁnEhgsz Qﬁﬁ‘lgﬁtt@rd Wﬁakﬁxé SL.ep

applied (step.,192) a processi, eturns to the point just after_ from
which this s@dsBI@Yre vvéré‘caﬁfiéﬁ ofpenth@e wide o WWF-?gde?EIDEne"eP

t2 8 be OFF (It alahelédl&@id St | t:f::a sghile @E’ét %dng ?ﬁﬁofeéﬁafﬁtsl I&gt t%tzmn
range, extrem rrl.is e o determ ne

its stAatus. gg \M&F é‘ﬂb\?e g‘#’f@’ﬁﬁ%ﬁé‘i’e‘mt&%ﬁegﬁ ?éﬁe]ﬁ%is been set to 1

in step 185 and pMheesstODEadCHREK (subremtlife] uils afper formersi andn a

code P08y 8\ RCREURAPALE! e WALTY] vo Fhethl Lhe bUEIRIBN Lodd 40 1o

wi de extTrem I'S case zoom st
| ens bei ng sb?sﬁo than woge m#bntpy "y t Iﬂétsi@l?r ol83 nenéndts‘ﬂ-k-)wevbf m%n

the wi de extpggityohl %Ebciéfri]s lenfad Nest @I%th%r p"iﬁﬁss'ﬂge eens ({4 Oh!ﬂh
steps 194 gnd 19%10n 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 Fyypp is set to 1 in step
. 185. Processing then Ioops back to step 183.
| . The camera of the present embodiment
. is designed so that backlash from the gear system
, 25 is removed and the stop position of the lens in the wide
e extremity is set just after the position code POS switches
from "1gx" to. "2yu". 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 "2u4". It
30 cannot always be determined if the lens is in the wide
extremity by only examining the position code POS. That is
the reason for the setting of the wide extremity flag Fyurpg-
If the position code POS becomes greater than " 1H"
accord:mg to the movement of the lens to the wide extremlty,
35 or the position code POS is already greater than “1y" at the
time that this subroutine is called, the macro switch SWM is



30 the position code POS is switched in step 195 as deteeting the result=
obt ai ned fromthe CODE CHECK subroutine called in step 194. Wen the
position code POS changes, as indicit®d by the code change flag [err] "being
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i bor Ehe! (Hodf oghiPLRes S0 WEEH 13¢5 AR, Beplee” tHE ERYE Sk o\
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the macro, swf s 203 and 204), the zoom notor brake is
appl i eBrake rﬂ’%CEEEF-Ferr e‘tﬁﬁ% 332? h@ndy REPFBEFART. IRTUERSh tQyi thecs are
OFF, tboin@snhstna(ﬁm AQon witiwls kellis osdbroutine was icaldexiual to [err]

in step 206thw(éke macro switch SWM is . determined to be OFF (in
step 186), or it 1s ‘set to OFF while the’ lens is in the zoom
20 range, the wide extremity flag FWIDE is tested (step 193) to
determine its status. - SR -
As noted above, the wide -extremity flag FWIDE has been
set. to 1 in step 185 and processing advances ‘to step. 186
just after the position code POS switched from "1y" to 2",
25 that is, the lens is in the wide extremity. _In this case,
the zoom motor is stopped in step 192, the 1ens heing set to
- the wide extremity and the subroutine ends. -
_ However, when the wide- extremity flag Furipe is t) in
step 193, process1ng ‘loops through steps 194 and 195 until
30 the position code POS is switched in_step_lss as_detecting
the result obtained from the CODE CHECK subroutine called. in
' step 194. When the position code POS'changes,“as indicated
by the code change flag Feune being set ‘to: 1, the zoom: motor
brake is applied in step 192 and the subroutine ends.
35 There are twelve stop positions ‘performed by th1s
subroutine for the lens which are marked by circles in Fig.

O



30 indicates that the lens is iin a stop prohibition area between the | ock
position and the zoomrange. |If the lens is in the stop prohibition area,
the zoom nmotor is rotated forward (step 208) after having paused for a
period of [err] mB, as shown gpsFig. 26. The subroutipe waits until the 35
posi tion cade PCS svmtches froma val ue err] to [erir] in steps 209 and

210. th

t he coé%hgﬂangg %ée}ébfg'tﬁﬁggng:g'%eﬁe?%mlts e?’r ?Y( %&%Hi ?‘st ep
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posi tion co stedin s oes no equal |err], - status of
the wid8 s@Pden BBy iswitrhesd ﬁﬂp%té'ﬂnflsto 'Hn'fhet\MQTe Q-ﬁvt c'ﬁ sw¥ideset

to ON, proggesiendthQoPwaskthe ﬁh&&d%&it&ht&% éRahgea €pom ON Iwrmrs
formed involvin eps 202-213 unti] - Len 10. has reache

extremty. 1W1§Hgt Fé‘\ﬁ%é’fsﬁ‘?%rﬁi%a%%t '?H oFEhe; legs; shops %ntr}}? e?)‘-‘k&%
the indi cabhepepthei lydslttridﬂ agod€ POSi sSwiethes fromt ep M 4o A s timer is

started to n er s (step 215 Then, the poSition code
POCS is obt ﬁﬁﬁgdkﬁgzoéw% ‘h{f%ﬁ ( ?:HK sLbroutl ne in stgp 216. If
the tipme peri odFlhgs nbé ribbhhstirates] tme faosmch2k?) , ofir othesi ZQOMun@EDBack
to step 21 t h er e e e S
startod { o PBrSHEIPE THATC AR e b e ECbY, £ End SRS oo iRl RLELn
the tel e rsmgeto |ION swhen2 tthe zmenshds[ ein] the t3omm mgdleesazasité@es'armm:he
CODE: EHttﬂﬁeC de®'diftrel; %Er&'foﬁabeeugh&%ﬁ Stngeéefé@&ﬁ

and t etlner IS C to see | thetlme period [err]

reached. lenpgthphef f'-'-h?e irns oo khe wide @e@weméabm 51‘-8&3§§ P | eps
back tpsst6ie23Q;1t<shéep@&eﬁa&ﬁé&exmwb&ewéaww 200 Mm-amrre f

Dot ods § kEvRBslny BOERRTEHF | CopBeRtiihan | MOURERA. 0 ER Rk

peri ods f
as shown isubroutfie, thlec lldme qen istbp at]anprdespnadspbsnﬁmxt ide itst

s reqw reéréw?el range.
When the WIDE subroutlne is invoked, the focal length
. 20 of -the lens is indicated on the LCD display panel (step 200)
' and the zoom motor is causéd to start 'rbta_ting' in the
reverse direction .(step 201). 'I‘hereafter, ‘the CODE CHECK
subroutine is executed and the status of the 1lock switch
SWL, macro switch SWM, wide switch SWW and pos1t10n code pos
25 are checked. If either the lock switch SWL or the macro
switch SWM is ON (steps 203 and 204), the zoom motor brake
is applied and processing returns to the MAIN pr'c')gram.
When both switches are OFF, the position codé POS is checked
to determine if it is equal to. "1y" in step 206, which
30 indicates that the lens is in a stop prohlbltlon area
between the lock peosition and the zoom range. ~ If the lens
is in the stop prohibition area, the zoom motor is rotated
forward (step 208) arfter having paused for a period of ty
ms, as shown in Fig. 26. 'I‘he subroutlne waits unt:.l ‘the
35 p051t10n code POS. switches from a value of "1H" to "2, in
steps 209 and 210. When the position code changes, as
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30 elimnate backlash of the nechanical system while the tinme period %
[err] corresponds to an arbitrary value that is larger than [err].
If the tine period[err] is shorter t n[err] the lens would stop at a -

point cJo e eextremt n i s. desjred In step 222,%
Phe | ndnateatsa; B ihe o wae ok, the S hARGRY g (Eomc. ThESpur pose
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equal tin [etidp 2. Operat i eReoiwaak VAL EH hempomsrm:selt Seot hew,i t
rotates in a forward direction to m)vet eIe -t 0:'the l.e extremtyls
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FO?V\ARDd?ﬁfA‘EJs]\Ifmhre:wt u.mrol\bings stupsarmoaszube WhEBE 1subheutlensi n t hat
_ t qu%l osition inits travel range. Wien the
TEE‘IQ ro[]fle%gﬂﬁg gg‘ﬁ e nﬁ{[i; ength of the lens is indicated on the
LCD di spl ay Wherl thed vtllde zsmiftcnbt és satt tot OFR ate idetermined din
directi S 1 rout | [ egd in
ss%% 2P 1l fﬂ&;égnﬁﬁ #’ E%l% gi*spﬂib fs éeti‘ﬁb ¢

step 232 e status o Sw _t.ch DRR10 swit SWM the

tele sistt@P SAdhand e bimeri &8 ESGEtPéSt&r eml»@ecpelr#oeleﬁetzme | ock=~
svvn tch (tegie2B§l.0 Swhiew) (EhePpobit irl St apesONs pbbteasiém Bglvances

o3 Rghig s DDA R AL A AL 1 1R LS o
the maperiod thas anethatdadhéd t.ae mosi(step QML) PCﬁrocessammem!(\ps step
236) tBaQ:‘it Q4N EEeW“%%er '&hbﬁ n%atéiméhi':@r‘i deqya' 0 ikf Fdached! the

the zoom motor is started to rotate in the forward direction
'(step 218) to move the lens to the tele range. In step 219,
=20 the t, ns timer is restarted and the CODE CHK subroutine is
rerun. Then, the CODE CHK suhroutine is executed and the'
timer is checked to see 1f the time period tl ms has been
reached. If the time period has not "been reached
processing jumps back to step 220 to re-execute the CODE CHK

25 subroutine. When the time period t1 ms has been reached

processing advances to step 222. . '

The time periods for the two timers are selected such
that tl is less than tz, as shown in_ Fig. 26. The time
period t, corresponds to the time - ‘that. is required to

30 eliminate backlash of the mechanical system, while" the time

period t, corresponds to ~ an arhitrary value: that ‘is
1arger than tl. If the time period tz is shorter than tl,
the lens would stop at a point closer to the tele extremity
ithan is. de51red. : ' ' ' :

35 In step 222, the 1ndication prohibition flag FNODSP is

cleared and set to 0. The purpose of this flag setting was

O



30 position code is less than [err] , the tele switch is checked to
determne if it is still ON (step 237). When the position code PCS is
greater than or equal to "CH', the test that is perforned on the tele
swit¢h is skipped, because thg:lens has ¥&ached the. tiel e extrenity. .Thus,
processi ng | expda@ned oispt eph@3F00M MOTOR aRBVERSEe RODATTONorsubntet fnel.

t th N h d
han Ut or ] THOR " SHEDESERL 1HOLH Y Chne 1ppi" I IS0 PAVER Bn SHE VECD
step 232. THdsplayouprnelst afbei nzoom mﬁpltoml@ ngsSt@pﬁlzsgL Zsmdwhth%

the tele sw Tsﬁlﬂ,r%\(ﬁnfe Q\étwgltéh@hé Mj\fﬁspi-géfgﬂs the tele extrenity.
When the tele sw't I s -set to OFF (step 23 as shown in.Fi.g. 26, the

zoom not oP bEQRY @%MWW’( Subrouting control returns to the MAIN
program BACKUP QOpdiat i on Jéhows thel gf1dwchattSidmt ehel NPEERT isttbr¥dutine,

I nstructions aree dto rfor CKl t on This
l)pera'tjl oln IS E)‘ or‘hﬁd 5 FPO é’?: §g§hdﬁg o:‘ f‘ﬂgrﬁﬂll‘N This
program as ﬁsblrom;lfrﬁ)msncBAlDedCGSE iéﬁD.mgBChleOGﬁélerswattm SWT tioe ON
RESET t td

oper at {;jgn g:ii@e RS d‘i‘i-ﬁ ?&Eneféé‘m lPandée’ 474 Efle! po%[ijtoﬂ 'ﬁ}d%?é Pdd!

the nmenory for |xe peri o y powe |ng the ma

el ectrichP cbr Qﬁ’ﬁ'- AR P { 1ep!' s he Thac PPeTratian @f activatingh&heatacqm,

300 is renovgdter so dMAtEt P rotfeast I aaFRrWaIEAirdetibR B6CKHHRe the
operati on, LI functions that, require g Iarge .anpup 20 of | ectrical .

power are suifBfidetPsFhdhatalfe gXtremityhelfeftPitar ke noPeration

| 0”31&?5 posfSpérforﬂhEn mhth;%@ﬂd&mairmd)emm , MOTORI Boawm mmlmond
exc lon o SW t SW . macro swtc S
filmswtch %@&‘Sg{"gipﬁhor i hS oFBgr sphe, s %BE é%#o% }n\/\%h%rt _
consunpt1®n. the THiens scancosfpbpshd:d apysulesired) posifdors in tiks Cegaved
from an |npu£rwq§ gde to an output node by a PORT. I NI TI ALI ZATI.ON subroutine in

step 250 onI y information for the above-noted four
When the TELE subroutine 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 subroutine is called in step 232, and the
'Status of theé lock switch SWL, the macro switch SWM, the tele
switch SWT and the position code POS are checked. If either the
‘lock switch or the macro switch (steps 233 and 234) are ON,
' bro‘cessing- advances to step 235, which applies the zoom
25 motor brake and returns to the point just after where the -
s subroutlne was called.
' When the lock sw:.tch and the macro switch are both OFF,
'the posxtlon code POS is examined (in step 236) to determine

whether it is greater than or equal to “Cyu". I_f the
30 position code is less than "Cyx", the tele switch is checked
to determine if it is still ON (step 237). When the

‘position code POS is greater than or equal to "CH" the':'teét
that is performed on the tele switch is skipped, because the
lens has reached the tele extremity. Thus, process:mg jumps

35 ‘to step 238, so as to apply the zoom motor brake and return -
‘to the MAIN program. ' o



switches will be detected. 30 In step 251, an indication of the franme
to which the filmis advanced is displayed on the LCD display panel. Then,
the clock rate of the mcroprocessorgfs switched to a | ower frequency (step

252). The opgcHd Vi $POPH! ehd hgogarear@n' edfuG hgde ?‘(a P
requi rements of the Canmera 35 I rcult genera Hh
f ast er- BRABABG: thay %pﬁﬁéﬁt %tﬂkr-‘eﬁ e@FthdJMQsmgeipoplsatbam:rpogigt

1 F n LEnT e :
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one, technlque for reduci ng

but it requ f_.qurrent Thus,,

power. ¢ nsﬁﬁ%t % S%an #ﬁ%t %3(,7 I+ cRPcFRoWR 118 rMABice %8s ERECRIR e and -
this i summt’akbedsbappmimmqsﬂep RAB]) Ia‘iid'lécbn‘EHleetuthUTﬁdl%helo

Next , di@ ciréfna”ed (step 253). This tinmer is used to erase the film
frame in Ion on the display panel and al so to determ ne the nenory
set t i ndPAFKGR@paratdpaches. In step 254, the battery switch SWB is tested

t t t 5. 0OFF, th
e ﬁé.mcg?.’ ﬁeoﬂgi itipaErates Sndinenied e WhiehuLEio0E tRat2ardT, | °
i s renmRXRFYLeptosperformen fk | OPeratrion. thﬁ'hi@mwthont ds 256 to

e erdduida byocailergily | Hobhgedh | @ hhathsy| ) Bhd SRR 1) 20
the fi FRI9EAR.. nﬂ?czﬂ‘l"ti o%s Hle"?ﬁ'spﬂ’éy BADe|CQRE o LQRR (6BED E@@g)and —
proces‘gpeg:'qtrmeedndt thet RESED. opbrakdoh.l m Pheseh iRdthictIdns Shers 25V
5457 Rt R0Ee! ndTAPREN RIRY, Y O SRERORY PRE° o' PTREA BR80T 0
of at IOefast‘-lllQobm npewering [:dwsecuainnd@@Py hwitihmeeleatricalt edurreht! ess
than ! WapHINEesef6F PRESBHKBEOCARRIIE sy %teént% nd 900y YhGN the
time perlod 1'S _greater, than or equ two. 'mn processing g .
1s removed or . is deplete 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 1n the .
memory can be retained for as long as possible. N IR
_ 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 are ignored in o'rder to'

25 minimize electric power consumption. _ This is accomplished
by sw1tching the ports on the CPU 100 from an 1nput mode to
an output mode by a PORT INITIALIZATION subroutine 1n step
_250. ' Thus,;only 1nformation for the above-noted four
switches will be detected. _ S .

30 - In step 251, an indication of the frame to which the
film is advanced 1s displayed on the I..CD display panel.
‘I'hen, ‘the clock rate of the microprocessor is switched to ‘a
lower frequency ( step 252) The operating speed of the camera
is reduoed to as to lower the power requ:.rements of the camera '

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

O



step 260, wherein it is-determned if the timer flag FTMis 30 set to 1.
The tinmer flag [err] is initially set to 0. Wen step 259 indicates that
at | east two m nutes has passed since the tinmer was started, processing
goes fromstep 259 to step 26Q, However,¢(& this time, the tiner flag will

be equal to0 3gyafiy usé;p Zgib,x‘t ﬁéf%gégrswpmr?h af ﬁP&c%éEEi- fisag

[err], to be set tol pane
deacthvat ed PBeEBRSEr a& a?dcﬁt Fleckcrateal tpmmronreqpess%eygynglraw

junps back t9o6tfR & currkift BAGEPLRAE" 8heN n! rotddior 098 Bbetla®ed
254- 260 unt-i | ghe battery switch SWB is set to, O\ e tiner
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Ler s solabd £ Rr2SE theh CALEe Eannl il A E dE¥S1B33BREe,
265) . | f tadwedf |@sbs ot detérmimver ths tmemdd 2§ettt|is-m apiparsaévémbilch
t d 2
(o0 L 000, S D FR7helh g AN HalBhey GRLA"hAd (ELeLl 0,
is set to 1det%1m=1m%8hahuepr dteds metditerQies t 5Lt ﬁbeBﬁBJckg:lE isxf’e Bt;o

LOGP) opgy alge), tﬁx@efiﬂfnm;ﬁ&&%t&b%%ﬁ'ﬁge B&D dls%o Ypepaniia tshE@fté' €8
[err] is set to , steps 266 _and 267 are ski ns

ent I y the |
di spl ay pandl Jr%k nyhene khe hattery n&Fea’EFm'g\?%‘Ees(ﬁtﬁg’ g68§ fromieepfiss

to step 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 FLDEND are cleared and set to 0

20 (step 257), the film frame indication. on the dlsplay panel

1s erased (step 258) ‘and processlng proceeds to step 259. '

'~ If the film switch SWF is OFF, steps 257 and 258 are
skipped meaning that the proce551ng goes from step 256 to

step 259. At step 259, the timer is checked to determxne

25 whether a period of at least two minutes has passed since
. the timer was started. If less than two minutes has passed,
processing jumps back to step 254. When the time period is
greater'than or equal to two minutes, proCessing goes to

step 260, wherein it is determlned if the timer flag Fopym is

30 set to 1. : .
The timer flag Foy 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 which forces the timer flag
FTM.tc be set to 1. In step 262, the LCD display panel is



268. Wien it is deternmined that nore than seventeen mnutes 30 have passed
since the tinmer was started, the tiner flag [err] is cleared and set to O

in step 269 and processing diverges to the series of instructions that .
performthe RESET operation. BAD ®PE LOOP (BC LOOP) Operation 35 «
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differ from
passed since the timer was set in step 264. .

If less than seventeen minutes have passed, the timer.
flag Fpy is examined to determine whether it is set to 1
(step 265). If the: f;aq is set to 1, power for the L-CD

20 display panel (which was turned OFF in: step :262) is re-
applied (step 266) and the timer flag Fm is cleared and set
to 0 in step 267. 'rhereafter, backup flag FBc is set to 1
in step 268 and process:l.ng ‘diverges to- the BAD CODE LOOP (BC:
LOOP) operation to perform e_rror processlng. '

25 When the timer flag Foy is'set-topo};steps-266-and-267
are skipped. Consequently, the LCD display panel is not
reactivated. Instead, processing gbes_ from step 265 to step
268. - , o :

O

When it is determined that more than seventeen minutes-
30 have passed since the timer was started, the“ timer flag Fqy
is ‘cleared and'set to 0 in: step 269 and processing diverges
to the series of 1nstructions that perform ‘the RESET.
operat:.on. ' R '
BAD CODB I.OOP (BC LOOP) 0peration .
35 ' Flg. '19 shows the flow of the series of instruct:.ons'
that perform error processing. These instructions are



what was- stored in the nmenory, processing advances to step 289. 30 In
step 289, the voltage of the battery is checked. |If the battery voltage is
nore than a predeternined value, the battery is considered as being good.
Thus,® the blinking of the LCR.display panekgbecones; @FF (step 283) prior
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when nore tng %event een m nutes have passed sinCe a battery was renoved
fromthe cankPa Be MAIN PXognaP«+ he canera fails. The RESET 20 operati on
is performed becawhent heheapeci IWoB3Qsi Seﬁabuteat eafledr tthel IGDE CHETK

Cevehioen i RUPBEUtIRE khe East PaRrIREd AT SERR, 20 FALL: Heane St THsy
not be reli af.bhysr eatielpackB8425is proEelsﬁedal IimermtychocmWLbnii adatfd ads
o Carei 5" o 2200 g 08 0 OFfe RALAY i Ech S0 i
ested to determine if it is ON. When the battery is
removed processing goes to step 286, wherein the 'LCD
display panel is shut down and processing advances to the
BACKUP operation. | L
20 . When the battery switch is determined to be ON, the.
tele switch SWT, wide switch SWW and photometry switch SWsS
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, ste.p 288
_ 25 1is checked to determine whether the setting of lock and
N 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. | |
30 In step 289, the voltage of the hattery is checked. 'J;f
the battery voltage is more than a predetermined value, the.
battery is considered as being good. Thus, the blinking of
the LCD display panel becomes OFF (step 283) prior to
diverging to the MAIN program. The MAIN program will then
35 determine what 1nformation should be displayed on the LCD
display panel.



call ed when the MAIN program starts. Thereafter, power is applied to the-
LCD di splay panel and the PORT I NI TIALI ZATION 30 subroutine (discussed
above) is called (steps 302 and 303). &his subroutine sets all ports on the
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possi b ore, request - fl
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the5f| gstQQ75%ﬁEt2§9 CNoﬂ*%éf'tHé'B&@t@ |f§J ﬁdékd'%é“%efﬁ% That
IS, ste F. Thereafter;]
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seri eszsot iTISé r BettdRy S ther lock swittcl! EWLlGand NRAEAD! ?wimerat i on

Th d d
rom  RiARE FERFes, 1 mendsintahepL At Hha"ROMU Hp cBales F e
LOCK opptuoduredAt(sttegp 328) prigr| & [the BLalioOR! jumpingr back 1o whet her
thforegté erzsﬁas %?egss% h%6k tﬂé’&gﬁeéi:la s z%%t-ztécg éusiﬂ‘gff & é’é’&k tcg‘éer

of the rought “from-an. open” posit on to p03|t
film bétﬁsﬂcéﬁppéﬁaeﬂ lignddie gameXr. fi | m | oadi ng i hdi cat or has not been

r equesReder ophg.atlﬂ,nhas been set to 1, a filmload 20 request pattern
[err] is cre In._response to the Ioad| ng _request in display menory XA,

and di spl aygﬂgonzphéllllu(ﬁir@"(ﬁsy $pEPSObatBEtERCEiONS Fhat @Xeps 322

and 32é*echl‘lﬁ-.d| HeeLhld onzsmc eetadri snd 1@npea4fdﬁwans t @Hihe poied
o.perat on diver d% E from However,
S

Uféf oter ere,the FILN k‘ 3RE
i 13 hePPFF AT 88d 15 fXERY ?\ & rt] G © e? o PRy “RfMnces to
step a,‘mocehsingt hh\iextges oﬁdom :the BACKUP operation.. The RESET

operation diverges from the BACKUP operation ‘'when more. than
seventeen minutes have passed since a battery was removed
from. the camera or a battery 'in the camera fails. The RESET

20 operation is performed because the capacitor 330 is only :
intended to : retain the contents of the ' memory for
approx1mate1y seventeen minutes. After seventeen minutes,
the data stored in the memory may be inaccurate or may hot
be reliably read back. o _ '

25 First all memory locations and flags are . cleared in
step 360. 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
applied to the LCD display panel and the PORT INITIALIZATION

30 subroutine (discussed above) is called (steps 302 and 303).
__This subroutine sets all ports on the 'CPU 100 ‘(except for
the 1ock switch SWL, macro switch SWM, bat_t_er.y _switch SWB
and film switch SWF) to the output mode. :

_ 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 1oading becomes

O



end ftag [err] is checked. If the flag is set to 1, a FILM PATTERN ON
subroutine (step 328) is called. This subroutine 30 perforns a film count
[err]® check. Wen [err] is not equal to "0", step 332 is executed to
display on the LCD display pgnel the nunber534 pi ct;ur.es that have been
taken and to BP&Fdbilee cofhemefore;hethie | fitwuriaad [teapest Ay a¥pprapris
XA, -before regdgenefdt Qnt i i f I 04 | b S tLAN leer ged:
Tt Rerr] comapato i an ket lo Al ey MRt SoRERhRLOANATvERGR Y the
processi ng goBACKBPsPREratian, call a FI LM PATTERN OFF subrouti ne. o '
| nformati on cor r esgeweves,t 4 f khd I 4MnPAVERN OFF s6tSter of,i eneheidnsnlcaa
menory XA stgf 33 and, the LCD |spl.§¥ gan_el I S turnsg of f. l‘{l’he FLLMS
| NDI CATI ON° opbt 2% Sa.DR@e T ePAFnESs whePBYi 8 VBYRRA3PPortS | FR1RREH; When
count [err] ctisekfibmsseltadh) SWF daUOFR.0 "THergun fressi pgopessinds divexigus

336, which waéodgﬁgr'ggeﬁygng%m%nt hen returns to the point from V\,hi ch

the operation diverg erati on and WND PULSE CHANGE _
Subrout i ne- THELH INBRCAFION: Opesiatians directed to the LOAD operation-and
WND PULSE CHANGE @Bl Odidyiies Wb £N PhELFUCHIShE! Co pEREJHRWCERE! FILM

diagram for the series of instructions that conprise the, LOAD operation is
i |1 ustratd® HNDIRATIPN roperation ke ofnAWHnekR caF £g-wi #ds t he These
tho taking of & Ehar oL am o e B e o Chare s T
change | 't n SRR sHE RacRln "Breas o, Sie MORE, SReEPekiShyant then
t he é;lt e;alse ADCK wperatiopet f r;)m G:Fnt ?hg\lmﬁssum ng t hat i ';he | oadi ng.
bul'se count or wediE| " 3 o 22ad (DR i Y [RREARSd! 1Y ddedffine
the wi ndilfy Shaher skheoregigter harksbeent gets itianl. A Rl Mumn GRNEEt -
subroutine 2%o (Bt eghéAlkHeBadirkesveraeg itheACEfiiérdCes\Wbirbught V¥ P an
PULSE CHANGE subrouti ng .a film advanfeseavvl ng-sli@ionnot oéhes_t afjt_fm ais not
forward rot SR RIFition %2012 (FrgsedaHe '
completely loaded and the film loading indicator has not
" been requested. When it has been set to 1, a film load
20 request’ pattern--l:.d' is created, in response to the loading -~
' request ‘in display memory XA, and displayed on the liquid
‘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. - S ' o
S _ _Howéver, if the film ;oaci indication flag Fyppo is set
to 0, processing advances to step 326, where the film load
‘end flag Fyppyp i5 checked. If the flag is set to 1, a FILM
PATTERN ON subroutine (ste.p' 328) is called. This subroutine
30 performs a film count F, check. When F, is not equal to
"b"', step 332 is executed to display on the LCD display
'panel the number of pictures that have been taken and to store
the content of the film counter F, in -display memory XA,
before returning to the point from which this ‘operation
35 diverged. - - o o
" If Fyppo equals O (in step 320) and Fyppyp equals O (in

L



Initialization flag [err] and wind pul se off flag [err] are then set to 1-

In step 3402. 30 In step 3403, a 1.5-second tinmer is set and started.

The 1.5 second-tiner is used to exaen? whet her or not the fil mshould be-
?
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whet her ﬁatter durin advanci of, the film.,In such a
case, prB 88si T t‘ﬂiﬂ}%r t % hee g Ugr8ﬂer‘g'i‘?’gﬂ SMer MRFALIGR! d
rotatldmvetgelde Wi nd- up rmtor is brought to a stop in step 3408. Wth a

b er a e This step checks to
d:y?ar my"r)lésl ﬂﬁ?#gﬁiﬂrﬁ ‘W%%é@éﬁo W&?gntehe filmswitch SW is
ON, step 34The sfpddmssing. discussdoneis fdiyedted] tandhe | HQAAMNter Fc
Lo " 0" op8iaftei HE diftd WHithes OpRitisy RaNE WttbtBnBIT, (WP ie and

t hen re?urns to the MAIN p atgram Thi's ogeratlon I's. performed,in case the
back chbEergielateds C'EHEr lewghardd 4ipgx@R hEoki |theomeRbesr REss —~

(this ﬂﬁeeeﬁ&t&anlsnm@&:cﬁnﬁﬂﬁx ﬁr@tmwrrbpdraaibﬂg i%pﬁ.lliit\ism)atéd t hewsd
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is performed when there s a change 1n the settlng of the
lock switch SWL, the macro switch SWM and when the release
20 switch is set from OFF to ON, assuming that the loading
request flag FLDRQ has been set te 1 in the MAIN program.:
First, a wind pulse counter WPCNT is set to. "18" in
step 338. This count corresponds to the w1nding of four and
one-half frames of the film. a WIND. PULSE .CHANGE subroutlne
25 (step 340) then takes place in accordance w1th the WIND
PULSE CHANGE subroutine, a f11m advance - (w:l.nd-up) motor A
starts a forward . 'rotation in step 3401 (Fig. 23). V
Initialization flag Fewr and wind pulse: off. flag Fwosr are then
set to 1 in step 3402, : .
30. . = In step 3403, a 1. 5-second timer is set and started.-
The 1.5 second-timer" is used to exam_ine whether or no_t_:_. the
film should be rewound. If it is d_et_ermin_ed__‘ that the wind
pulse counter WPCNT is not equal to ".0_'_' in the WIND PULSE
CHANGE subroutine (Fig. 23), to be described below, a return
35 flag 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



| ow wrnd pulse [err] level. If the wind pulse [err] is not at a | ow | evel,
proceSS|ng returns to step 3404 to repeat the 30 loop (conprising steps
3404, " 3406, 3407, 3409, 3413 and 3414) unt the wi nd pul se [err] becones
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exam ne whet her ual s ul se renal negati ve

result is ob?&iiﬁedtes‘Fhe#%f Hade step QQ‘B&’-’P%"‘EO whetherethe Tih?sttery was
processing | pepeveldr @uxing cfite 348¢and4f§ ottthe 3fifmand 13 iduch Vﬁe@atéée

flag [er has been, changed from 1 to 3418 WAP r e

to 0 so Mo PRPGHRAIAY gotersr (tosshe BARKHR nadterion nathar FHe.
[err] is sw fotmdrﬂr amtation | ef etheowd nd-gp Imotdr 1§hbroi.1@hmetamsat Ismopa
change has t §é Qoth inthe flag [err] and SWAP in step 3416.
Ther ef or e, 5 771's processed. Since flag [err] equals O in step 3417,
processi ng goes tUl§hepa3thréma&3dagipertpe i gamera; o step THAN9 sti-@p

3419%4 execélicséutéher e*l‘i'u% @?t?ed hendérd €H| aﬁt@iﬁw ti@%é rPiTlﬁ 8Witaw
| evel to &? | evel and SWAP'is set to FI LM PATTERN B

| NDI CATI olBi REF; O or ntf tﬁestfélﬂ'“Bﬁ'iltc TﬁQFFPEvl ‘%»AT#ERR 3ALONK
| NDI CATI ON isstbpmﬂ:essed | uniiebé eatepe sfetlgnmqsarm thﬂ"ﬁf& Sﬂﬂa}fllm

TS causes TRANERF BL T8, hDes el syie Rl sﬁ% Yhey fifa-up®
corresponds motohe (®teml 34d2incang dhemerbtamnsshto fthen mmtprogram
executing thgy, $4bpBUEARE o £L €Berformed in case the back cover of the
20 camera is .opened during the film loading preocess (this

process is known as a blank-shot film advancing operation).

'If the back cover of the camera is kept closed, the

film switch SWF remains OFF. Therefore, processing goes. to

step 3413, which determines if the wind pulse off flag

25 (FypoFfp) equals 1. Since flag Fypopp is initially 1, an

" affirmative answer is given to go to step 3414 to determine
whether SWWP equals 0. SWWP equalling 0 corresponds 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 low level

‘and step 3415 is executed to set the flag Fypopr to O.
Processing then returns to step 3404, eventually returning

35 to step 3413. Since flag Fyporr ¥Will now be equal to o0,

step 3416 will be executed to determine whether the flag



3421, "1" is subtracted fromthe wi nd pul se counter WPCNT (step 3422), so
that the content of wind pulse counter WPCNT 30 becones equal to "17".
Step 3423 then exam nes whether thegga nd pul se counter WPCNT equals "0". *

If the, wi nd pul se nter WP | S, not ual the WND PULSE CHANGE
subroﬁ'fWhH‘T&ﬂéh?% é'{aé’ g%EreBF%EuBFO%&?g Fyvpxnr i BA8aDeeN jer is
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oper at3id®? ,( 4B 38, 3dA6Gch \lmemr‘lﬂm ofbag - Fap bhel,s ileqrer €banged REW ND

I a p. i on '

which 3 veﬁggﬂsﬂ‘??,‘%‘itiﬁé SE38) f R ‘?*85?2% sisy Fald bopenat

above P¥OREsHiny L%@FN@QSB@rﬁ@I &404 Th|IS'l bﬁat’!@#ﬂ’?mnd%ewinﬁm back:

i nto ik seatw, Orié/\ﬁw&ééﬁ!?e&afi-oilénléﬁaﬂ&véistlaﬁ%nlﬁ DSRsel. Thikn Steéw

515, WAl D 5B, B b, St e, To" 0 A bt e ot
det ecnd BWWRNip\\Etep @416 Thl'shei-eﬁoi-enctstuts 3917 milserpmbcés@edt oppi ng
of th§1nce flag FyprNT equals 0 in step 3417, process:l.ng goes to

step 3420, wherein flag: FWPINT is set to 1. . Then, step 3419

is executed, wherein since the wind pulse has switched from a

20 low level to a high 1eve1 and SWWP. is set: to 1, a FILM =
PATTERN BLINK INDICATION ~subroutine. is perfermed in step
3421. The FILM PATTERN 'BLINK INDICATION subroutlne
illuminates the film pattern in the LCD display panel when.
the wind pulse is sw:.tched from a low 1eve1 to a hxgh level.

25 This causes the 11quid crystal display -panel. to show a
display that ccrresponds to the actual advanclng of the v
blank-shot  film. After executing the . subgoutin_e in step )
3421, “1" is subtracted from the wind pulse counter WPCNT
(step 3422), so that the content of wind pulse coix_nter WPCNT

30 becomes equal to "17". Step 3423 then:'e'"x_'am-_'j.n_e_s whether the
wind pulse counter WPCNT equals "0". - If the win&" pulse -
counter WPCNT is not egual to "O", the WIND puz.sz CHANGE -
subroutine returns ..t_s step 3403, where: the processlng
mentioned earlier is repeated. That is, in the WIND PULSE

35 CHANGE subroutine, the content of the wind pulse eou_nter'

WPCNT is subtracted one by one upon every. rise of the wind



w nd-up notor. -‘When SWF i's on, processing advances to step 364 to stop the
reverse rotation of the wind-up notor, set [err] and [err] to O, and turn
off the filmcase 30 indication and fllmpattern that are shown on the LCD
di splay panel . Then, ‘the subroutine ret&és to the beginning of the
MAI N progrgrpuleé ?rr] mﬁldnt fehel v:nimu {L:%Aﬁle §W| d:‘\‘lnwpcm'sb tﬁ@aéﬁésl\ﬂ‘ddﬂ
rogram-and [,uns ;un es subrouti-ng. -
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| NDI CATI ON s(&tmtum;) gl aeflagndgasete fors e amh-eé:eem%ﬁﬁon ofi aeREWIND

ecuted bR on, bBaHER, BERneReisl otR B hen 144 UE! Phe Topprg

in the dli'splqgermhmly XA (step 336), with the filmindication area on the
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pattern blink indication operation is executed filmpatte
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frane of thel“ﬂbé,m his lsaem tewclurahdi Frphpp B0sekditat 6s fomt tivee REWIND
frame has n vvou 3 a r eppAat S
i ndi bati on (22%) Lait %I I:rzng e%ﬁg remuﬁ%leapgggir&s coon t e LEE

corresp on n
di spl ay pandis sef ftQJn'el'far aﬁmmnthé setntRad BEGh Froppud® (8L i %R Cated by

t he teSQsperﬁ@ﬁFEQriéﬁ PIER INDTCAIION 3é6peration O Eép |3549)t epwhieh thgs
content of the | m.coupt %{err] i{s 25 decrﬁased by : Thereafter,
the FILM PHS% GQH%\YS‘S%? bed: | 18 BEFEQTPLA st ep 374) to indicate the

frame 'REWIND Operation

' Fig. 24 illustrates the flowchart of the REWIND
'operatlon which diverges from step 62 of the MAIN program
20 ‘and from the above-mentioned LOADING operation. This
operation rew.lnds the film back 1nto the patron when the

last film frame has been exposed. ' -
In step 360, the wind-up motor is started :m a reverse
rotation directlon. Thereafter, step 362 is performed to
, 25 determlne whether the film loading detector switch SWF 1s
N off. This step functions to 1mp1ement the stopp.mg of the
w1nd-up motor. ‘When SWF is on, process:Lng advances to step
364 to stop the reverse rotatlon of the wind-up motor, set
Fg, FLDRQ and FLDEND to O, and turn off the f11m case
30 1ndicatlon and film pattern that are shown on the LCD.
dlsplay_ panel. " Then, the subrout:l.ne returns to the
beginning of the MAIN program. If Fyppo and FLDEND equal o,
processlng goes to the MAIN program and’ runs unt11 1t
reaches the FILM INDICATION subroutine. Now_, s1nc_e FLDR.Q
35 equals 0 and FipeND equals 0, step 320 (of the FILM
INDICATION subroutine) gives a negative answer and step 326
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nunber of the filmon the LCD display panel. Wien the F _
subroutine is conpleted, the REWND operation junps to step 362, |oopi ng25
through its instructions until 30 SY is turned ON. LOCK Operation Fig

of ool MLl TS BEocei e aar Sl 2t I BEROFathERL ST
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If step 370 indicates that one film frame has not been
rewound steps 362-370 are repeated. Thus, an 1ndication:

20 corresponding to t:he film being rewound" appears on the 'LCD
display panel. If one frame of the film has been rewound
(as 1nd1cated by the test performed in step 370),_ step 372
1s performed _ : : -
In step 372 the content of the film counter Fc 1s
25 decreased by waw, Thereafter, the FILM INDICATION'
'subroutine ‘is called ( in step 374) to indicate the frame e
number of the film on the LCD display panel. : When the FILM
INDICATION subroutine is ' completed,' the REWIND operation
jumps to step 362, looping through its instructions until
30 SWF is turned ON. | . |
mcx Operation
Fig. 25 1llustrates the flowchart of the mcx operation
which diverges from step 21 of the MAIN ‘flow. This'
process:mg diverges when the lock switch is set to' ON and
35 the photographing lens is stored in the lock pos:l.tion. '
In step 380 the port initializing operation 1s'



condition of -the lock swtch-SW is checked (step 392). If the | ock switch
is OFF, processing of the LOCK operation does not have to continue. Thus,
step 392A is perforned. This step switches the node indication and the 30
battety indication on the LCD display 32 So8ON. Then, step 393 is
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negative or he _t st e I S p siti've [ OCESSI oes to step 403.
If step 399tPEsHHLY |WDJQ‘N€T£ ne[@frftﬁﬁdz’ﬁér AF SAdledh set to O

(steps 400 and 4@ stept a8y LHhtHDlﬁﬁﬂ @néuhbeottlsma&nstmm%a&ery
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(err] is naBditrh v, -PUBtaR B, Tl FRAC Bt
| oadi nglseqde_temli.ag ADRChendidtee thatli naseninputiyefie havear ehangetio fiom
power to thEhECBaQESQ:h@f: R Ytdred 4P \FshodPy S[SPef0386) . When there is
no change, processing goes to step 387, looping through
s}:eps 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 sw:l.tch data input from step 389, step
390 determines if the battery switch SWB is ON. If this
sw1_tch 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 battery 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 lead film, processihg’ diverges back to
the MAIN program. F ' o S B

L
. e



25 In step 406, the switch data that were inputted in step 389 are :
stored in nenory and the processing advances to step 387. |If one of the
above-nentioned flags is set to 1, stgg 405 is skipped. Thus, electricaF
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the FILM INDICATION subroutine of step 402 is called.

Thereafter, processing continues to step 403, where a check

20 of F1pROQ is made.

In step 403 and step 404 if it is judged that both the
loading request flag FLDRQ and the loading end flag FLDEND
are set to o, power to the 1ICD display panel 1s removed 1n
~step 405. _ '

25 In step 406, the sw1tch data that were 1nputted 1n step
389 are stored in memory and the processing advances to step
387. If one of the above-mentioned flags is set to 1, step
405 is skipped. _ 'rhus, electrical power continues to be
'supplied to the LCD display panel. S -' i

30 . 'Thus, in the LDCK operation; when the status of the
lock sw1tch SWL, battery switch SWB and film sw;tch SWF does
.not change, processing stays in the loop 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 1lock sw:.tch SWL and the battery
sw1tch SWB change, processing exits these loops to advance




condition having a range of 3.7 m- 5 m 25 The el ectronically
controlled canera of the preferred enbodi nent is unable to take an in-focus
phot ograph of a subject for distance neasurenment steps of "19" to "36" when
the canera is in the zoomnode. In thi$RQituation, a release |ock or
short d| st anoe mrmegt(steb81ﬁemmeom1ﬂ®le.bel ow) isishown in the LCD
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by manual | y operati ng main swmtc o The macro no
response tozaomaﬂmnsg 1hat Fot exampidest for ia-distance measurement step

‘of "1", the ideal focus position for a lens latch step of

"1 is 9 m. The latch step of "1" allows one to take a

20 photograph in an 1n-focus condition from a range of 5 m —-vo,

'For a d:l.stance measurement step of’ "2"' correspond:.ng to a

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

latch step “3%, a photograph can be taken at an in-focus
condition having a range of 3.7 m -~ 5 m. '

25 ' The electronically controlled camera of the preferred

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

subject for distance measurement steps of "19" to *"3e6% 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 operating the main switch 30, so that the camera is

sw:.tched from the zoom mode to the macro mode. a

In the macro mode, lens latch steps are set from "1" to

35 "19" which corresponds to distance-measuring steps "1l6"-

w3gn, As shown in Flg. 28, distance measurement steps “16"



phot ograph is inpossible in the zoom node. 25 ' . s
D st ance nmeasurenent step "36" corresponds to lens latch step "19", of
the macro node. In this case, only the short distance warning is glven and
the release | ock is not perforned. | ihe macr.o nDde di stance neasurenents
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step 43958&1&265 %E i:( q:ﬁgb 83‘1' n%:aq;ge: 'Qn %!715 zoom mode (0 9 m).
This. aVO:LdS a. situation wherein photographing cannot be
_ performed in the macro mode because of fluctuations in
20 distance measurements when photographing by manually
' operating the main sw1tch 30 to sw:l.tch to the macro mode in
response to a warning that the taking of an in-focus
photograph is imposs1b1e in the ~zoom mode._ )

25 S Distance ) measurement step _“36#
corresponds to lens latch step "19“ of the macro mode._;In- | f‘j
this case, only the short distanoe warning is given and the '
release lock is not performed. .

- In the wmacro mode,_distance measurements from "1“'to

30 "15“ correspond to. lens latch steps‘“l“ and “3" “16"
performing a _HACRofIELE SHIFT subroutine (MT SIFT
subroutine), to be discussed below.f_Fbr example, in the
.macro mode, when a distanoe measurement of ”1" 1s 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 latch step “1“. The 1dea1 focal length-



is perforned. In this step, photometry data-information is 25 input.
Then, in step 432, an AUTO EXPOSURE CALCULATI ON AND FLASHVATI C CALCULATI ON
(AEF‘M subroutine is called. When the AEFM subroutine is conpleted, a
test~is performed to deternmine if the rel dade | ock flag [err] is set. to 1
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In response to the completion of step 424, step 426 is
executed to 1nput distance measurement data from the CPU.
20 Then, at step 428, a LENS LATCH (LL) subroutine is called.
" After the LENS LATCH (LL) subroutine (see Fig. 30) is
.completed step 430 of the DATA I/o subrout:.ne “of F1g 27B
is performed. In this step, photometry data informatlon is
25 input. Then, in step 432, an AUTO EXPOSURE CALCULATION AND _
FLASHMATIC CALCULATION (AEFM) subroutine is called. When
\/ ‘the AEFM subroutine is completed, a test is performed to
determ:me if the release lock flag Rrock is set to 1 (step
434). If the result of the test is YES, processing diverges
30 to a RELEASE LOCK PROCESSING operation, at step 435, to be
described below. e
If the result of the release lock flag test of step 434
'i's neoative, 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 1s performed (step 438). 'rhis subroutine,
‘illustrated in Flg. 29, starts a reverse rotation of the



of Fig. 29 functions as a switching nethod for echanging the zoomlens 11
fromthe macro extremty to the tele extremty when the distance
neasur enent |nforrrat|on |nd| cat es E? unusabl e range in the macro m)de’
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switch SWR |s O\, ‘a step 450 is processed ‘wherein the conputer
progran?’él?ﬂiﬁ@e§sﬂ'—ﬁpa 433 Stekerpingpd Fatthen zoem lenssipapédthe Fig.-

32 and ﬁosﬁuSﬁadreeltaw CodS i el o S oyt i §e1bBpt betlees e ne. ™
sho g%ﬁ n g %I stance rre i\% |2f1 réatlon (AE: %ﬁ is converted.
i $785 2. 3388, ASHIKE JPCThrthe preition soae & Spance 20
rreasuremnaen thep Zoom ebéns cisdset a:onthsuspeeh.tfd.edFrpdsnfidn aoﬂ &heaxi num
val ue [Eéié thg‘gmit-ly_he%eg toﬁf ’mostto%p b‘i?aqge (step 4387) is applied to
~stop the rotation of the zoom motor. This completes the
. MACRO. TELE SHIF’I‘ (MT SIFT) subroutine. Process:l.ng control
20 then returns to step 440 of the DA'I‘A I/O operation. o
- To summarize, the MACRO TELE SHIFT (M'I' 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 1nformation indicates an
25 unusable range in ‘the macro mode. o _
. After the main CPU executes the MACRO 'I'ELE SHIFT (M'r | Q
'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). B
At step 444, a test is performed to determine whether
the release switch SWR is set to ON. If the release switch
SWR is OFF, a test ( in step 446) is made as to whether the
35 photometry switch SWS is set to ON. If the photometry
switch SWS is ON, step 448 is executed to decide if the lock



performed, wherein a determnation is nade as to whether the macro switch
SWMis turned ON. Wen the nacro switch SWMis not QN, the LL subroutine
conel udes that zoomswitch SWMis 25 ON,and perforns step 4283. In step
4283 the subroutine decides if the di stsqfe measurenment step is |ess than
or equal to -gWBtch SWLadsade J ML fvehendwek iswbbthai §¥l, isn OFF, f thas DATA
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"1, 3 tamg"onwmetwrm ryanopenraaaoneddmameqo h(aqk e phe sstanh ofotbe

greater tha 4283, step 4287 is executed 10 so as to set a
macro mark br}fhﬁﬁ ?*a £ L to 1, which causes a nmacro nmark t

di spl ayed on t he Ifrthestest madel inpstepnda4 indigates that r%‘P%aE%lPBEE
flag [err] ‘igiwitedn tSwR - is S5€€ ¢880Ni, Sapatégr 480 hec provediw [ (whelbeinrntke

meaSuf enent ste |S|ntheraneof "1 " amer s in
the zoom no@EMRYLES P%%%WngVFSgFék aﬁ %%LMSSW‘?% OP?HB O s
necessans t dlistrdeduinoFig: k3pl and dissusmed bglowl to the user of the
orevent the L gt TPELE SibEGRLEAY CC BO 11 %ﬁ'eeiiezb"ciubfﬁu??né"
then proceeds to Eneghf29BL wubrowtine sahawa b ofig. 30, distance
measurement 1nformatlon (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;, of 1 -
" and a maximum value AFp,y Oof 36.° Thereafter, step 4282 is
"performed, wherein a determination is made as to whether the
macro sw1tch SWM is turned ON. When the macro switch SWM is
not ON, the LL subroutine concludes that zoom switch SWM is
25 ON and performs step 4283. In step 4283, the subroutlne '
o/ decides if the distance measurement step is less than or
equal to "vig". If an affirmat:we answer is obtained, an in-
focus photograph can be taken in the 2zoom 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 "1%. 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



- . di st ance ‘neasur

When the macro switch SWMis ONin step 4282, the LL subroutine proceeds t0
step 4288, to determ' ne V\/net her the di stance neasurenent step is greater
than or equal to "16" it isgigtermined that it is greater than or %
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prevent the taking of an out-of-focus photograph. The -LL
20 * subroutine then proceeds to step 4293, which will discussed_ N
below. ' : - : : T
_ _' When the macro switch SWM is ON “in’ step 4282, the LL
| subroutine proceeds to step 4288, to determine whether ‘the
distance measurement step is greater than or equal to "“i6".
25 If 1t is determined that it is greater than or egual to
"16"' step 4289 is performed, wherein "16" is subtracted
" from the distance measurement step._ 'rhen, step 4290 is
'performed wherein the minimum value ‘of . lens" latch step
LLpin is set to “1" ' 'l‘his step prevents U"min from being
30 set to “o“ when a 1ens latch step corresponding to " a
distance measurement step of "16" occurs. o '
.m | After executing step 4290, the software subroutine
proceeds to step 4291 to decide whether LL is greater than
_or egual to wigm, If LL is greater than or equal to nign,
35 LL is set equal to nygw in step 4293. In addition, a green
lamp flag GLAMPFL is set to 1 so as to cause the green lamp o



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 neasurenent step
"1-1%7, as shown in Fig. 28. RELEASE LOCK PROCESSI NG Subroutine 25

The RELEASE LOCK PROCESSI NG subroutine i&éillustrated in Fig. 31. In this
subrout i ne, cdqetlefdawdl&@ tHé Bdexag st Eh&hetahﬁrrat |lﬁad3ﬂti eryo ¥l 1Ak . SBnkes

ON (step 435 nd if |s st ep, 4532 ed det.er mi ne. whet her
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ON. If the n uhy o n oops_back _t

4531. There#‘g'r kSlB??ﬁ%@“ﬁa%eré‘%W F(?H‘p qli H&fl &? Pt F l'is([:)htc’

SWE i s ONSanéhehdDATRKIZGi oper@ions. OFEn the RWBECEASHadEK p&odélﬁ@iﬁ@l
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one of these three ¢ i ONS anges
term nated bphetogmaphiing riF tprspithles yegema;ﬁ svsubaegtF 1%(!&9 RLeSR.

photometry swi tchyteo G, di)étbﬁcéehteh%r’eﬁhpeﬂtocstéﬂ" 58N 184s tenh. wiien fhe
battery switch SWB is turned CEF, processin I'verges to t he BACKUP.;
operation, sAbfR i4#8%g. Sten éﬁ§2d|§u8§€§°g'ﬁ‘8\$’e t°V\ﬁgFr IRETM o EEAE (§hift

switch SYye lﬂagt MTo SIFT b uhe | sen V\stébsl 2288 t® &Bespaeeeqﬁfﬂmmed
Eune 0. B, Ve R e S Gy BCE BB oo et e e
operati on. di'stancpermsameium gstepr aJs sreqvisionalilfe seAT/tod/ Che lens
contrel ‘15 EEHRCEESRIL- iy !4 cpebt A pdnd Y w Ol 2087 Lo MRS
of the camarilf LLsdgp s ﬂsamh@n e%@&t&@ t" Het eXKi rié-v»iﬂeth%ﬁst hare @
tele shifs flggalTes! Pin, s +3@d r1P shbrddtife Sl& Teemmdhatda ahappé%és&ng
executed to decide if thé macrQ switch SWW i I S
returns to the DATA I/o subroutine. ‘When the lens latch step
LL is greater than "1%, LL is :mcremented by wie at step
4286, the LL operation subroutine is terminated,.a“nd
_processing of the DATA I/O operation continues. '_"I'herefore, _
20 for example, when the distance measurement step e'qu'als_ wan
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 PROCESSING Subroutine -
25 The RELEASE LOCK PROCESSING subroutine is illustrated
(% in Fig. 31. 1In this suhroutihe, a de'_term:i.nation is made' as
to whether the battery sw'itch SWB is ON (step '4351) R and if
it is, step 4532 is executed to determine whether the
_photometry switch SWS is ON. an afflrmative determination
30 results in a test being made (at step 4353) as to whether
‘the lock position SWL is ON. If the lock pos1tion 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 per_forms a continuous loop between
steps 4351 and 4353, until one of these three conditions



20 If the macro switch SWMis ON, step 4504 is perforned, which .
executes a TELE MACRO SHI FT (TM SI FT) subroutine. The TM SIFT subroutine,
is the reverse of the MI SIFT subroutigg explained in connection with Fi gs.
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SI FT sWFBUténethet @pckS@GHitate iwtsetr tor onyg.. WsutglerE&EﬂsEtsEQUENCE

oper at i L) 4505 to - dlvergetothe ‘W ND operation. WND
Operatl m%@%%&atlon i-s shown in Fig. 33 An the W ND oper ati on,

the w mm mmxczvmrauoset to be equal 5 to "4" (step 45051). A
co " o] W 8, Ng nt of
thg'%lt nventlo e’? &q'?%%&gg%eféhe e|rsg‘né1!£de 0.5 REE&?‘{ ﬁg?ggggﬁal

1. Si n@mnﬁkﬁ%gtﬂ@ &WMESWWFLW' 2408 ¢ s OThéFoc@QGI-'ﬁ&lQﬂl ts the

WND ophalrddls af‘f'oﬁesﬁégAﬂs@ 0 tHE BABR Igb %Mférpr odiaBusself [err]
equals 1, the - FILMINDI CATI ON subroutine, own“in.Fig. 21 i's cal'l ed.

The num"%f pictures taken before the w nding operation is indicated - .
(step 45053)In mtm:ms@ BEQBENCE\WEeratian; i an ¢xbomrencﬁrq:rc23) W

CobPoudh SbERLScn, ] A0 o wRiBE LA el ok RRRYRG" EHE'CE

st ep 45hagtar t ofihtheercam&Eay ND- Stemt 4602s hdsl dtheke ekecuted |tothe
Sﬁéﬁ,ﬁ | nétgﬁ{ir? &}%ﬂ?‘%ﬁ EVKMSH an%i‘“c?%?éf'& Qh‘i%"t:g‘ﬁatd) M‘es?@f’ '\R OBSEat ion
to 1. If MT SIFT equals 1, _step 4503 is executed to dec1de -
Af the macro sw1tch SWM is ON. _' .
20 - - If the macro sw1tch SWM is ON, step 4504 1s performed,
which executes a TELE MACRO SHIFT (TM SIFT) subroutine._ The
-~ TM SIFT subroutine .1.s the reverse of the M'r SIF'I‘ subroutine
explained in connection w1th Figs.. 27B and 29, hence, E
further explanation of the specific operation of the ™ SIFT
25 subroutine is not given. | W’hen the macro switch swn is ON,
the TH SIFT subroutine operates to return the zoom lens 11
to the macro posntion, after a photograph has been taken in
-the zoom position.. When the TELE MACRO SHIFT subroutine ™
SIFT is completed, processing diverges to a WIND operation
30 (step 4505), to advance the film._ 'l'he WIND operation is
shown in Fig. 33 and is discussed below. L .
-If the macro tele shift flag MT SIF‘I‘ test that was
'performed in step 4502 1s not equal to 1, the test -for
.determining whether the ‘macro sw:.tch SWM is ON (step 4503)
35 ,and the ™ SIFT subroutine (step 4504) are ‘not’ performed.
Rather, the RELEASE SEQUENCE operation jumps to step 4505 to

AN
. 1.



20 is to be performed, processing goés to step 45056 where the film
counter [err] is increased by "1". ~Processing then returns to the start
of th',e MAI N program Thus, the LCD displ aggpanel increments its display
by on®, showing that ,anqt her. picture has been taken (i.e., the display .
changes, 25 df"% %t%cg‘ef‘ffﬂﬁs%?\}'%ﬁl?ﬂe number "1" to showing the
nunbe[\e/ - WM apexatdford he strobe Unit The operation of the strobe .unit
will be expl

b D5 Bt el necaitd bt CoBRER el £ anSi b, #0020, BRL SRR A

in Figs. 9 aoperatdion,ec.the gwisd paisleemmﬂxaierﬂEﬁN‘toiss set chphbei mgudlk
i nstructi gns¢ hat, war t t n & :

| nstructi on s%’ep;s'”t H?o%ids%f nd pg é)ns t?uéc |'(')é1)s %P? H,BP,&SZI 5 (he glm

fl owchart of frege. im ke 1 arb cembedinent Qﬁetbﬁm!m??éﬁlmhber!ﬂ saR).
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However, it PANCE bd ARt ob8 thAE tﬁe“éﬁ ¥henyiFgpenp prevads O,

i nvention haprogegsing diiNsdrae mmlqibﬁatimtanas:-athrhbetbemwrﬁtart
|nstruct ns fortflhe ﬁg?%tlon of the Cﬁ . When t he Mﬁl N Rr og gﬁ _
depi ct ed n Pgsth§ 4 ) PEOH 3Pt od e FILMEND c ST &M
swi tch SWI, ENDECAMONh sitlyoutinese showrchifVWrighotatretisi ccamedh SWahk)
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(step 1, which 1S also in Fi noved
to t{;aﬂzouvl podicated( dstmcmqml,t |amq the WINR ttampeﬁwﬁansuprmgsxeng

is t sferr h IgCI:IE per 0, cry,be % sho Fi
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char gi ngt ¥ | a@XeenEten ofsthe HIND \EWI@ &Wﬁgsqb‘a‘g%tmi% afyapeectbe
are set 10 OfPBhObY PReS fihNe) -a Jd@EErRin@tidnS iBF nadecatb(3tosf 25055 as
j unping back tow% %%er a REWIND operation should take place. If the
"determination is affirmative, processing diverges to -the
REWIND operation shown in Fig. 24. If no rewind operation
20 1is to be performed, processing goes to step 45056 where the
“film counter F. is increased by "1". Processing then
- returns to the start of the MAIN program. — Thus, the LCD
display panel increments its display by one,’ show-ing that
' another picture has been taken (i.e., the display changes,
25 for instance, from showing the number "1" to showing the
W, number “2%"). : ' -
Operation of the. Strobe Unit

' . The operation of the strobe unit will be explained with

reference to Figs. 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



At step 3, the input conditions of switches are re-read. 20 The MAIN' -«
programcalls the zoom subroutines (which were discussed above) to nove,
the zoomlens to a. |ocation that ophes the switch settings and then *
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transferred to the MAIN program the value 1 is set for flag FCHGST.

Ther ef dH¥¢ SHI®FRssi ng goes to step 556 to deterhihe whet her the strobe
capaci tor clwtien nﬂhesmqmplgﬁi@kam(wedapﬁeltedcaipacrigs has awd - yey 35
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checke determ ne | i S_set
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are néroar |tzhe oIBCKnophe'altlipmt (amshrih)eﬂ ahowleeandeshn,wnchtﬁ\/ﬂigw de’
the g?r? capac or |s c ﬁ@ %0%33%{0%@!5%5§£8 égk S%ECESEV\L
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char 9_' Bg %dt r}:>ef siégbiensca{)satcl toro?ngefore jumplng back to step 3.
At step 3, the input con__d__it_ions_ of s__w.l_toh_e_s ar_e re—___reac_i.
20- The ‘MAIN program -calls the zoom 'subroutines . (vhich were
_discussed above) to move the zoom lens to a. locat:Lon. that
- matches the switech . settlngs and then . returns to the  MAIN
-program, whereln the 2zoom suhrout:.nes are carried out - once
more.  This time, when . the pos:.tions of the main sw1tch ~and
25 .the zoom lens match, processing goes to step 47. _ AR
At  step 47, the 1nput condition of the photometr:.c \)
switch SWS stored in memory and the. _-i.nput_ condition - of '
photometric switch SWS: that was read at step 3 are compared.
When there are no dlfferences ' process:.ng goes to step 550,
30 which checks whether flag FCHGST equals 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 'wh_e_th__er the strobe capacitor
_charging. is completed. . As the strobe capacitor has not yet
35 been eh__arged, p_ro'c_e_ss'ing is transf_e_rred'__.to_ step 558 to
determine whether the strobe capacitor is being charged. If



off the red | anp indicator Rd. Eventually, the routine will |oop back to
step 83. 20 When the chargi ng of' the strobe capacitor is conpleted,
proce55| ng proceeds fromstep 556 to step 568. The charging of the strobe
capacitor is stopped and the red [anp i@ cator Rd i's turned OFF at step
568. -ProcetbengFtrebe coapapitort dstrpt 5bheingharhergdd agpreCEESng- @ dsn)
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not necessarp, sqncum.smgepl 85669 wd 1110 dd rielcitE Ao deREARRE| NG shepabbén, to
be di scussedphjg wiil stop the charging of the strobe capacitor and turn
' off the red lamp indicator Rd. Eventually, the routine will
‘1oop back to step S3. '
20 ' When the charglng of the strcbe capacitor is completed,
- processing proceeds from step 556 to step 568. ‘ The charging
"of the strobe capacitor is stopped and the- red lamp
indicator Rd is turned OFF at step 568. ' Processing then
continues to step 570, wherein flags FCHGST, FCHGRQ  and
25 FCHGDSP are each reset to 0. After the charging of the
W, strobe capacitor is completed, the processing of steps 3 to
50 is repeatedly carried out. _
' At this time, if the shuttér button is depressed and
1;'he 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
phdtometric switch SWS is ON. If the photometric switch SWS
is 'OFF, processing goes back to step 550. When it is ON,
the red lamp indicator Rd- is turned off (step 572), the
35 charging of the strobe capacitor is stopped (step 574), and
ﬁroc’essing diverges to a series of instructions “that



bel ow. = When step 580 determines that the strobe flash is necessary, .
processing goes to step 582 to determ ne whether the strobe capacitor

charging operation is conpleted. That 20 is, atest is nade to ¥
determine whether the. use.of the strobe flash is possi bl e. If it is «
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oper at |(QQEA@f)tQ; drsridgl, | anp indicator Rd is turned ON (step 584). The .
-conti nuous il Ium nation of the red lanp 25 _indicator Rd informs the (v
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Izsa'lr% %éi g{tcﬁ'"hdal sp %58 gﬁ("é‘[‘%'bagg‘i) q‘ﬁ%%’é%@?ng #%91 % V&SEes back
to theWHAEAEeome"at ton IMWhhlaaynsmvtheslstMrnsemoﬁ requirdgn t he
char gi friﬂgsﬁmﬂg paPaed Yo | o.NOt conpl eted, .processing goes to step
et he 1f the '

592 to determ ne r the photorretrlc swtch SWs is ON.
phot onet ri AEWEtER Sf9 . sa (kestpisc aadegteodetesming whetherssidag ag
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the red la I ndi_cat or is tu ned F (ste 594 Processi ng t hen
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necessary, processing goes to step 582 to determlne whether
- the strobe capacitor charging operation is completed. : That

20  is, a test 1s ‘made " to .determine - whether -the use of the
strobe flash is poss1b1e. ~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 111um1nation of the. red lamp

25 indicator Rd informs the photographer that the strobe w111
flash when the shutter release button- is depressed. If it N U
is not possible to fire the strobe, i e., the strobe '
capacltor is not- fully charge_d, processing. - d_i_.verges__ to a
series of i’nstruction's' that constitute a. CHARGE _o_p_eratioh,

30 after setting flag FCHGRQ to 1 (step 586) . 'Th.e_ CHARGE
operation is illustrated in Fig. 36. o : .-

When processing diverges to the CHARGE operation, a-
charging timer is started at step. 587 and charging :l.s
permitted at step 588. ' Thereafter, step 589 checks whether

35 the strobe capacitor ch-argi_n'g is. comp__leted. . When it is
completed, process'i'-ng goes to step 590, wherei_n ' f__lag.. FCHGRQ



wait tn step 50. Until the strobe capacitor .i's conpletely charged, the red
| anp ¥ ndicator Rd wll blink, while-processing goes through the | oop
conprfsing steps 3, 47, 20 550, 552, 556, 558, 566, 554, 564, 50 and 3.
After“the strobe.capacitor charging operathon is conpleted, the red | anp
indicator Rd is sathedofd, (e 208 i\H flegs tﬁﬂ*@%&oﬁ@*@%ﬁét’é@“@E

t it 570 P t
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when the strdsLyf! asBrosessé"géltheh ddveready Hack |tasthd [BABAF obperation,
capacitor w IpL bl bas g{,ﬂg ﬁede%grl | nd| cator Rd will also start to

blink while e capaclt ar e | f the photonetric
switch SW8 is ON d’?heperﬂ!ﬁZ qmlmenmt@gﬁmétﬁmbe peRRacikemods tnot
step 595 to d’é‘éﬂh%réééssQﬁb §WetsC|%oS\ﬂté§ @h tbf deltdrinin¥d Oﬁﬂééhgg

goes to step 0 as nh| byt "t he charging of the strobe capacitor, an
turn of f theé’@d iﬁ?ﬁf’q‘%ﬁ? GiBYitgh SWE 1809N. 34f fhe,phatametris syiteh
MAIN progr amsws fig heFppi prauebeliggomﬁoﬁas_ﬁtﬁo lsﬁéﬁlﬁsiﬂcﬁops&u Iﬁc}ﬁzg FC_!HGDs?
processing gogs 4o st erein a check,is et ef |

t he charge t| nme exceeg&%S d&%ﬁﬂagg °%\h 1%‘11l‘?he ﬁgPﬁe g?%éce’% Eds q"Phen
seconds, 1fr odahdibitedcand otheepedolampf iinditatom®Rd exSeturmEdsmmestep '
processing 08e%).0 SbEBcadfing then Altihip RSty | Bgogta ﬁfﬁ}ﬁ?ﬁ%

for 125 ns befor the red l[amp in |cator Rd is activated t0 start
(step 599). SFfn&i3-hedhotonetric switch SWs is ON (neaning that a
phot,ogr apher |ntemheﬂ(pﬂdﬂassdmﬁot@ﬂﬁﬁﬁb)tothnerudrhaﬁao@mﬂmyﬂﬁﬁ dses to
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rout ed thﬁou&ﬁ:st@p@@@ee 50BagndFEHGDSP | was h@etwortds, 1t hststsm 593. -
capaci tor | SAbeelruad ¥l 09k kb [y ' £AELEAR radistapis R dfedbr 0RE 925 ms
rocessi ng therJ 15 - diverges rogram |,
wait in step 50. Until the stro e capacitor is completely
'ch_arged, the red lamp indicator Rd will blink, while
'brocessing goes through the loop comprising steps 3, 47,
20 550, 552, 556, 558, 566, 554, 564, 50 and 3. After the
.' "'s"trebe capacitor charging operation 'is completed, the red
_' lamp 1ndicator RA is turned. off (step 568) and flags
" FCHGDSP, FCHGRQ and FCHGST are each set to 0 (step 570) .
Processing then goes to step 50. - g
25 ' If the shutter button is depressed and the photometric
W sw1tch 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 Rd will alta start to blink while the
' capacltor is being charged. ' '
30 '~ If the photometric switch SwWs is ON at step 592 in the -
CHARGE operation, process1ng 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
_"c'ebacitof and turn off the red lamp indicator Rd (step 594),
35 before re"turning to the MAIN program. If the main ‘switch 30
is not in the LOCK position, processing goes to step 596,



As long as the photonetric switch SWs is ON, a program|oop occurs between
steps 589 and 599, so as to charge the strobe capacitor for a maxinum of 15
seconds, or until the charging operaijon is conplete, whichever comes v

f t This,20 nean that the apacitor is charged via the
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r
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t he rel.ease swi:tch SWR.J S - en 35

d Q whe
IS |m§ ﬁ%‘%% E’PS% aafs?d';[‘%)n{‘?ﬁﬁ'é 8 %t e 13, pﬁ?t(ﬂ?%@r'm g K/ her
the photmtindicatorhnewsluiaks\ltd finferm the photogeaphersthathtBds i s

”Otldj\"s&tﬁbée@all\ké‘gﬂtbgdiﬁab@uﬁgdlr%xtdé' died OFF at” step 614 and processing
ogra

returns to th if the hotorretrlc swtch SWE is
ON, processﬂﬁ'@egoe‘EhPo photametrifer 8Wi tehieSHS nk®i Fets #RdeOEF as to
whet herpztcfrseé S Wist cfbmdl thedldugh fstéps! G¥e ,S\Asbsh arsd NgbgQN, trhe

b t b 610. Th f | e t SR |
oFF R s?ﬁ?"?ﬁ SapRRTREE e | Bl char o] R cERe T
RELEASE:‘GRRCEE@ Nﬁmlib:aatuorneRd)eiSormraed)mFﬂuous Plzmqn@s’ingenthén st eRgs
619 san§ e%e%rgéékogg Phe! BASH h,g.ro?%laqpndltlons change. That is, the |oop

I's term nat elther settin ease. swtch SWR to ON, settlngthe
phot omet ry Mti‘h"@VBst $herph WI-EFF rﬁ%ﬁchesWﬁcliSS\ﬂﬂmrﬁQEOGEaM\l When
the phalcdptéécussi bebwsdh istepd $609 Ohha ®od Naso as to charge the |
strobe capacitor for a maximum of 15 seconds, ‘or until the
charging operation is. complete, whichever comes first. This
20 means that the strobe capacitor is charged via the
instructions of the CHARGE operation while the shut__ter
button is being depressed. On the other hand, when the
shutter button is ‘released, the charging of the strobe h
capacitor is carried out in response to the instructions of
25 the MAIN program. _ : :
' If the strobe capacitor charging is not completed
within 15 seconds at step 596 ‘of the CHARGE operation,
: processing goes to step 597 to Set flag FCHGRQ to o, turn
off the red lamp indicator Rd and inhibit the charging of
30 the strobe capacitor (step 597A) before diverging back to
the MAIN program. N
The RELEASE PROCESSING subroutine is illustrated in
Fig. 37. - In this subroutine, a determination is made in
step 610, as to whether the release switch SWR is ON. When
35 it is not ON, processing continues at step 612, which
~ determines whether, the photometric switch sws is ON. '_If' ‘the

-



I

15 Ilock switch SW is ON, processing returns to the: MAIN program When the
rel ease swwtch SWRis O\, the red Iarrp i ndi cator Rd is turned OFF (step
618) “and the shutter is released (step 620.) Strobe 22 is then checked (in

t 20 622).t whet h t fl I f .t t robe 22
?selroeady to E’Pﬁgﬁ e e(r&g Pé’”"?‘l’elhgseﬁgs;:il_ﬁlsa"’% ﬁﬁy's'% a cla%@?ndn F&S rose
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| oaded in théscaﬁé’ﬁa ON, f ithe| ssllba'eé'd:ifpﬁoc:begpﬁg Bé&i‘td'-%teﬁbt%EB 640.
execute the TherefWrU? if Stié Opbi BAskO skd\tHlf esWRE ikl |°Flanctﬁé‘qﬁhéebﬂéﬁr§'°

the MAIN Il t t he, W .ND d
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of the strobPROCESSIRE tsebpoatine | peefibrma rnoxcaiﬁsmttqu)hd.tqmgr apletwesnt h
a cl ear ié‘d'&’f‘ég gn %HH‘G s%{sat Ugingli 1t h§ 8“3\#" Qﬂ)ﬂé)c’%ﬁi'ee Tgbﬁd%tions

I ndication is s dgr apher onr attenpts to

phot ogr aph. clwmes he% oﬁﬁapﬁbﬁ doop Eiﬁmteﬁl‘iéﬁﬁ?dt &n ﬂ@%ﬁ%‘)hﬁ?&&#&ﬁh
no chargi ng shét #éléﬂéécabl:&&h' SR, 0y ersdt ikg ﬂk@rﬂweoﬁéti-pes&ha&h

to & spec 1 e kel BREy | RE BYerernimec i inet swicon 596 p8 gyr " M9

unde\‘l&st ood t hat W@p#b&emmm sWdtrhisSW® | setjutoaP®RY, s om tHhen t he

scope ofy g he Jok! W PEch! @WE- is ON, processing 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 is
released (step 620). Strobe 22 is then checked (in step

20 622) to determine whether it is ready to flash. If ﬁhe
" strobe 22 is ready to flash (that is, flag F FLASH equals 1),
‘processing proceeds to step 624, to set flags FCHGRQ to 1
and FCHGDSP to 0, so as to request charging of the battery
for the next picture. In this seguence, because t_he

25 photographer is not waiting to take a photo, flag FCHGDSP
will be set to 0 and the red lamp indicator Rd will not
light. Processing then goes to 626. If the strobe 22 is
not ready to flash, processing dgoes from step 622 to step .
626. _ |

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.

The operation of the charging of the strobe of




76 CLAIMS 1. A strobe charging arrangenent for a strobe of a canera -
conprising:- nmeans for determ ning whether flashing of said strobe is
required; means for charging said strepbe in response to said determ ning
means termning, that flashing of, salq.strqobe is required: a phqotonetric4
Swi tchngipee.r%ﬁ?seeﬁ'ét 338%‘_‘& o8, PEEVASER, e cﬁq’%ﬁ‘ﬁlg’éa%ﬁga‘gf‘ﬁﬁt 8dSH88%t i on;.
and i ndinsiicationans ftor thevstiatysaofi tdte i chiargingn privateddie strhdke | ig)
bei ng Ghadpedt ajgec indegat LRR t 'tc@q:'é:%ﬁ' Qi ng sghd,strqbe |

- conpl et'ed \Aﬁena% d'i%ﬁotegqrr,v‘satﬂrﬂli %Bswtg%h ?gbltn sal’ égt'ug _g pgis"l-nl'o_%a-nd_ '
when s&tFeRRts ntai §gkeemsPhetegraphs t (Hhen| tbei Riatiographer r dbesi s

[l [ bt 2ath GOSN ALY 21 PHANSERAPACCORG NBnbd R Ml 4LRECT N

sai d indigati,ng neans q?{ﬁlilvélaprow desg _sai.d second i ndi cati'on When sali,

phot ongfidicat4on higs i YRR udfe FhR sFhRrEgings-AhathenfiAskais strobe.
i s complotudly8.under rvde. char gi ng arrangenent: according to claim1 or 2

wher ei n sai gui.ndi.catl ns, conpLises_a_singl e narning JJanp. 4. A strobe
charging ar (rl‘gr%g;nzg%érggc ‘gfﬂsg?ﬁ' %ng ﬁ]egmﬁng%‘gr\%seﬂ]yﬁl} sfng?ﬂﬁ?c i®i on _
conpr i 8especikfiagnoh-3imdtingy prefexxiet sembodimeditcat i bh denyho she

|| 90t | af¥ird 880 eniii Netle | pReldif  InveAtiSN edANAd ApagpfEN!
according.to_any preced) ng clal mwherei n sai d _ determ ni_ng means conprises
neans P 1%@&9&%*@'5&”‘ phergcoreuefofhg Sediloming @i ogr aphed with
said camera. 6. A strobe charging arrangenent  according to any preceding
claimfurther conprising nmeans for termnating said charging 77 of said
strobe upon the el apse of a predeterm ned amount of tine. W
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7. _A strobe charging arrangenent for.a strobe of a canera substantially as
herein described with reference to the acconpanying drawngs.
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U
~ CLAIMS
1. A strobe charging arrangement for a strobe of a camera
comprising:- _ )
means for determining whether flashind-of said strobe is
required;
means for charging said strobe in response to said
determining means determining that flashing of said strobe is
required; '
a photometric switch operable between an actuated position
and a non-actuated position; and
o indicating means for providing a first indication that the
strobe is being charged and a second indication that the
charging of said strobe is completed when said photometric
switch is in said actuated position and when said determining
means determines that flashing of said strobe is required.

2. A strobe charging-arrangement according to claim 1 wherein
said indicating means only provides said second indication
when said photometric switch is in said actuated position and
charging of said strobe is completed.

3. A strobe charging arrangement according to claim 1 or 2
wherein said indication means comprises a single warning lamp.

4. A strobe charging arrangement according to claim 3 wherein
said first indication comprises flashing of said lamp and said
second indication comprises lighting of the lamp without
flashing. '

5. A strobe charging arrangement according to any preceding
claim wherein said determining means comprises means for
measuring an exposure value of a sdbject to be photographed
with said camera. -

6. A strobe charging arrangement according to any preceding
claim further comprising means for terminating said charging
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of said strobe upon the elapse of a predetermined amount of o

time.

7. A Strobe'Charginglarranéement for a strobe of a camera
substantially as herein described with -iefe:ence-_to the

accompanying drawings.




