2221321 | NDI CATI ON CONTRCL UNI T FOR AN ELECTRONI CALLY CONTROLLED CAMERA The
present invention relates to an indication control unit for an .

el ectronically controll ed camera with reduced power consunpti %2&(52'

el ectronically controll ed camera, -a consi derabl e ambunt of electrical power

i s consuned by the advancing and rewinding of the film the driving of the -
| ens during a focusing or zoom ng operation, and the charging of the
strobe. As a result, the batteries in the chnera tend to require frequent
repl acenent, which reduces tWﬁWr a.. The di sptay
pan€l of an electronically c i quid crystal

di spl ay, al so consunes a AMSELECTRONEOALLY OONERGLLEDCE@AMBBAer. Therefore,

¢ vould be desigaal gfggeﬁje_aggbggggo;,hg?gééggayop;.ggr{mm JGRIE ifle

as to reduce the'e rical demands on canera eries.
el ectroni cal E9rcan r llesdremisadd var ecetirpped Fanera pdithe ovedueedsinpyer
det ector sw bghshgﬁ,@tig@_on t he back cover of the canera which detects the

cl osing of the back cover, after the cover is ened and filmis |oaded i
the canmera. In rgﬁ‘po"ﬁ’%e eﬂr?“‘t'?ﬁ?’ﬂ‘_éﬁaécﬂ oﬁ°6‘ltrf°ﬁr§eg1 oSPHGEBr tdhe %éﬁe%fda?é{i,e
t he mai n CPUambuhke cfanelectirivads poweli | is adoasuredolyr ttlee ehfivahctihg and
"bl ank- shot " 0 rgay .Qf: il P. j
wth back EodsfaifpobrthE i, M binh of LhETne ALY sdtiding
manuf act ur i NrdiZddmng | eperntiioper &nconthe usbariddidl | ofy. thiee sigpbeands a
have determ pgduiBatl te iSat¥Sf fREADIR tReUTAMR IOt eesUPaHLE Ve firliguent
m nim g the nunber of parts such as swtches that are required for film
travel for eh8BLRAEMERtI nPdFByTREUERF TR SOMVEMSRIFe W IS & FARGTRy
the operation- of Thbedilspilysipeindli |0¥ adlyaeTectporically controlled camera,

such as a liquid crystal display, also consumes a substantial
amount of electrical power. Therefore, it would be desirable to
deactivate the display panel when not needed, so as to reduce
the electrical demands on the camera batteries.




reliable. 3 1t is an object of the present invention to providée an

i ndication control unit for an electronically controlled canmera that

di spl ays photographic informati on to a photographer and mininm zes the
amount of electrical power required of the batteries for the display, such
as a liquid crystal display. According to the present invention, there is
provi ded an indication control unit for an electronically controlled
canera, said unit conpr|5|ng - neans fof di-spl ayi-ng photographlc dat a;

f d f fil d
Geveorm i ng. wrden & et MERNY Bdr P b e i e or
an i nopebakkeconen- plosing fiakeogost avitchntionatad énrthie Sedtk nepide of
operati OEthféﬁéga%ﬁPJ:ﬁ%é@evg@%%éME@i%sﬁ?{gﬁg%aﬁﬁéa:aé? cfeé&éz.f"{ﬁ?eé% ein

an. |nopera e, non- cture state sal I Ng neans fails to
det ect fEbmelrn 1§a|0d>e¢mbrea1d film Fqc%fbtvmojl inhthenghwerieen Inomeas@Eonss t

further g@NPhESEStEBERRSH QF EHEPLYEEING! SE RS AadlOWEIvdr, Said nfylsrplc% ng
nmeans. Preferably, the _disabling neans conprises neans for disabling

sai d neaR§ fidie sGEPEYRNPRIRS r thE Hhlkr adNaRSR: JaRbRs| O tﬁEfHFEaB:Iheng
means | nobmdﬁ&—ahbltel daehhee! ofr ansesitarin haimbesr Qﬁerﬂtnlne fi¥ands errupt the -

supply of ! Bebkigak PouTialo S O BBLY, ER0E | hiphBRl o W o,
unit. particularly with regard to manufacturing difficulties and
operational unreliébility. The applicants have determined that—
it is preferable to use a software substitute for minimizing thé‘/ Q;
number of parts such as switches that are reQuired for film .
travel for enabling an improved assembling efficiency, while
also making the operation of the blank-shot film advance more

reliable.
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5 1nthis case, said field effect transistor i's preferably electrically
connected between said neans for supplying electrical power and said
liquid crystal display unit. :Preferably, said determ-ning neans further
conpri ses neans for switching said canera between an operable, picture
taki ng state and an inoperable, non-picture taking state. Preferably, said:
fil mpresence detecting means generates a first signal indicating that a
said filmis not -in said canera, and said switching means generates a
second signal ‘i'ndicating that said canera is in said i noper abl e, _

non-=pi cture takiog siatan sabjkdt ebl aeccprésanti dheenitdiong trpepabk/&dtao an
i nterrupt sal; trlcal onnegt i gn.bet ween u

el ectrical poafei(r?‘ d°&a’ nfEFa)EI gkclzr%yg %% %yrd%m‘?g]fv%in %"}‘p ?leré;%aé“r? a
second signatba&r@nanlaxﬁwwhotpgannhicehdfetme¢nmnwﬁqnstphotographer and
Advant ageoushyn s53bls! | LALPT&REAGE U CElieREx 1° POBL! SFeqd; Poas t hafe

det er m nes Imis at apredetermne tion in

advanci ng paPﬂtGFrégﬁd f@é’r’rﬁ‘& digprd ayp e FdChe @Sefoddiawdist crystp ks chigplay -
conprises a sw tﬁbcbbatlnaa&@rtwtpﬁéséhﬁt 1ﬁbéh&Q%nfrQ:fHe%:‘éli§t%f‘bati§eHOa&h

d st at det 1
e hanae | iBfTEakaS P reREESE BiR Tok andlefvr e feathn aonsr) 1o fanetay

sai d predetesandednmuscbmpm151ng~—
means for displaying photographic data;
\.2 means for detecting the presence of film in said camera;
A\ . means for determining whether said camera is in an operable,
picture taking state or an inoperable, non-picture taking state;
and _ ' ' '
means for disabling the operation of said displaying means
when said camera is determined to be in an. inoperable, non-
picture taking state and said detecting means fails to detect

(U film in said camera.



Preferably, the sensor further determines whether a back cover of* sai c
canera is in a closed position. The switch may conprise a push-button
switch that is depressed by said film The push-button switch nay be
depressed by said.filmat said predeterm ned position when said back cover
isin said closed posi tion. 8 Advant ageously, the indication control
unit further conprises a filmconpartnegnt; and a fil m conpartnent cover,
~-and- wherein said sensor changes froma first state to a second state when
sai d fllnlcopﬁ&EbWEEUyqowmhIrhdib&tiﬂnﬁﬁﬁhtxﬁltuﬁﬂtaﬁdrsned colmpriilaals i's

t hd t af fil t d t d f
e BeRih, Por bbb TyIRG' bn8REx128T ByeR B8 Baghl HiERTRY I Reans. .
that is deprEssédrahéM.sathehIdméabkingt|m3ﬁnﬁ(n&@mpﬁaﬂesmnmehnandfgald
film Cor@i‘ééﬂ?%gch% heahB %%ﬁrdsﬁ#a a@tinaoa'ﬂe'c% cal poweferably, the

det erm ni ng nean det erm nes whet he power sw tch I n-sal carrera in an
of f positi onAdPRBERESBNF1YY hEhGed E5abHing MRARS indiddase &igdd efsrtage
si gnal terSﬁﬁiéabrsatHadlsabl|ageﬁaame tbe dnhteervpkt agresi gopplyny olfe

dependeg& 15RPP; ga§| ;é dgggg Q)_{s%ilg (nearrpspr esence determ ning neans
€

and sai opera ron termnin
a preferred embodlment the means for displaying

'comprlses a liquid crystal display unit.
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10 Preferably, the drive voltage signal is supplied to a drive voltage
generator that operates a drive circuit that controls said display neans.
Advant ageously, the drive vol t:age generator includes.a field effect
transistor that is operable to interrupt the supply of electrical power to
said drive circuit. According to another aspect of the invention, there is
provided a canmera including an indication eéontrol unit as defined above.
Accordi ng to another aspect of the invention, there is provided a nethod of
controlling the dperdhisncetea dadd fiakhsefifeah srevsistioralilsy posfenablyl
canera conpri ps r hegpr8s€e f f i
canera; and s&g-]lfl%]t e o%%ir%?‘?‘gén&opb ?hﬂggﬁ gyao %sq% % czfnéer[rna %ﬁ@%ﬂgldng
canera fail setl@cdiétlétatl trawesr edwhea it ¥ilquid rpltmt%hré#%Ph‘hﬂ ¥ni¥. canera

is in an inoper alphyr ALY, Cts‘érz.% iRkt i Bl nfa P At Y comﬁhs@é‘
of the present invention Wl be further described_.in the follow.ng

det ai | ed des&PXptSvdcahiing 2814 e‘?@éelc’% PREVEER0APaRPRRG PdCaniFigE LS e

E! g. Ilg i's asﬁ&@( adida@rramrﬁi;pearamwn Hor- ﬁmam/f ) F@Kg&; %wwt i Eventl on,
ig. is ablo m of__t.he zaomunit o erelntez

lens is el ect_ron‘rbfﬁ%le?%&;éfr'atsgd‘ 1§m o ss?'%?eol‘%qﬁ?}ﬁ gfnera &5 a

el ect roni cal lfjirsw sdgablle inddcedtiog that ahaaidi ﬁplmysslmﬁt)rmtsa]rd tdeaten s,

el evant 10 GnBnAlQer as%%r%ﬂoﬁ méanhd | YehERLESs2al EQRLNY BWoHh 12 SGRIT f ing
enbodyi ng the present 1nve
that said camera is in said inoperable, non-picture taking

i _&E/ state, said field effect transistor being operable to interrupt
d said electrical connection between said means for supplying
electrical power and said liquid crystal display unit when said
first and second signals are both sent to said field effect
transistor.
(v)



12 Fig. 3 illustrates a top view of the canera of Fig. 2; Fig. 4 represents

a rear view of the canera of Fig. 2; Fig. 5Aillustrates the rear view of
the canera shown in Fig. 4, wherein a back cover of the canera is in an
-open position; Fig. 5B discloses an LCD display panel that is used. - with

the canera of the preferred enbodinment; Fig. 5Cillustrates the LCD display
panel of Fig. 5B displaying alternativg photography information; Fig. 6 is
a schematic perspective view of a lens 5 assenbly wused in the canera

cof  Fig.2, mhaMtigeddifly £baliiaons i phaiaman qetedingngeans WonphPf Lend a

plurality of brushes., Fig. 7.is an exploded_yiew.of the code, plate, shown on
Phe heng’ SEnstal vEhat gfarnihis "WneERgP S5 iRl i st FraithambiTtu
of the peasdrtdoentiodyd Milm advancing path hef psebkntamewantion; Figs. 9 and

10 illustrate t | oughart .di.agr : I am
that 15 exolit o Byeioicas ; SfpdFhgn, JEFALLeHLGS" Bnpdsalel Pl

i 11 ustr&has hasoprmvandrtodidr changfsafinas 2 fHaS IR oo |asrFRINYATI ON
subr out i@ tehivilen THEldradsdied her MY M F OoF a8 sdowsctda Fi gs. 9 and 10;

Fig. 12 illustrates a software flowchart diagramfor a ZOOM CODE | NPUT
‘subroutine that is called by the POSI TION 20- CODE | NI TI ALI ZATI.ON subrouti ne
of Fig. 11; Fig. 13 illustrates a software flowhart diagram of a CODE
CHECK subroutine that is called by the POSI TI.ON CODE | NI TI ALI ZATI ON
subroutine of Fig. 11; ' .
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n ¥
Fig. 14 illustrates a software flowhart diagramof a 25 ZOOM REVERSE
ROTATI ON subroutine that is called by the MAIN programshown in Figs. 9 and
10; Fig. 15 illustrates a software flowhart diagramof a ZOOVM FORWARD
ROTATI ON subroutine that is called by the MAIN program shown in Figs. 9 and

10; 30 Fig. 16 illustrates a software flowchart diagramfor a ZOOM
W DE subroutine that is called by the MA N7program shown in Figs. 9 and 10;
Fig. 17 illustrates a software flowhart di'agram for ZOOM TELE subroutine-

that is called the N am h F 1 |
illustrates a sg% Wasr"("a{\%A %W’E?*?gtg?h%lmggr am8 o%égd %Q%im#g%ug?n%a?ﬁafécond
di ver ges fr @hatiee wWiRN 2 bdrfidshbonat ns&Fidgspreodatdrndnegi gosigiphl.ustrat es
a software fl owghal a r EHEh O e t

di verges fromthe g&%mdﬁ%&gsﬁ%{l%?l ne of Fig Egﬁﬁﬁgtghg%%,&t&%%P roﬁ?fﬂrcle
of Fig. 18; 9VEr &F i93idsaneR al%oFt‘\/\%r%l“P*%%H‘aﬁtHPBgr am for a RESET
routine that isThd tisatiedhupRayi ncamlah@ewea Pashirburdton diswdr@gds tham t he
BACKUP routine _shown, i.n FI%\% 1€H - Fig. 21 illustrates a software
flowchart diSEFERTSH Y H TATI ON subroutine that is called by the
MAI N program of THegspusShabdt i6n Bwgtch2dnay | basdepressad [oywbhaitl fidm aat
series of r r n, at Lo 5

di ver gi ng flrs%rs'ﬁtdt %ﬁ%%ﬁ%ﬁ%%n?ggﬁlb%%’fﬁs?%%taega?#e |(%Fs)% u%tgl (r)irll'isL ‘(a)%da
W ND PULSE cliemer #@sriduitdme which is called by the LOAD operation; Fig. 24
illustrates a software flowhart diagramfor a REWND routine that diverges
from tse’ MAI N program shown in

v



20 Figs. 9 and 10 and the LOAD operation shown in Fig. 22; Fig. 25
illustrates a software flowhart diagramfor a LOCK routine that diverges
fromthe MAIN program shown in Figs. 9 and 10; Fi-g. 26 graphically
illustrates the zoom ng operation 25 of the |lens systemused wth the

camera enbodying the present invention; Fig. 27A illustrates a MAIN
program which is a summary of the flo art of the MAIN program shown in
Figs. 9 and 10; 30 Fig. 27B illustrates a software flowhart for a

series of in ' : ca DATA I EF bk ONedrigls 1di v s fet. e -
MAI N pr ogr am‘ﬁg(ﬁg%hgﬁég%g&??%% gi%gg:g{s:%ht alsie th:}t S ogv\g t%gg%tet} )
rel ati on@pRPrheegeanfaln soanestmeddir PR step and a |l ens |atch when the

camera 35 ofy film compartment cover,N&r¥ affdr&th esbodi 8BAL oL S chBnge00M
node and_a nacr 0, nmo 29 illustrates a flowhart for a MA TELE

de; Fi g.
SHI FT subFemitd nelkshrstate &7 & sFante SBAER FRenofaid: fohmoFoRP§TtBeREt K g.
30 il lus¢swérsia fihowckdbiseldopokiltin lahiCdid ubt Dt tinet t bat wishagbhwad by

the DATA |/ O gperatjon of Fid.. 27B; .Fi 1 tllustrat a flowe r a
series o?ué ns%Pugt [ %ﬁgmf o%ara%ﬁséof%&ﬁ%PR&E%ﬂ@ gféellmat Fgﬂp F%Eﬂ"ekg

di ver gesiitenache OMFA sadlopenapren shown in Fig. 27B;- 10 - Fig. 32

i1 1ustrates gnserdssdf it ubhbPiSe 87 sl dALEASESEQUENGE, ORgiadl | 98 that
di verges_fromthe DATA I/ Qoperatiqn of Fig. 27B; Fig. 33 illustrates a
seri es dIeRTREFEEt MBAD 1949 f bt Ha IR MY SDireRgDnOYRT ciFadidy eGSR 1 8RAL he
RELEASE $SHHQENCEn 18chperaihent 6bvErgis32h said closed position. —
v
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3 ¥ .
Fig. 34 illustrates a summary of the instructions shown i-n the MAI N program
illustrated in Figs. 9 and 10 with additional instructions added to
illustrate the steps involved-in a strobe charging operation for a strobe
built 20 into the canera; Fig. 35 illustrates the series of instructions
that constitute a STROBE AUTOEXPOSURE/ AUTOFOCUS operation that diverges
fromthe MAIN program shown in Fig. 34; 25 ¢ Fig. 36 illustrates the
series of instructions that conprise a CHARGE operation that diverges from
t he MAI N progr anPsederaibd yii ghe etdrmin 37g inldarst detesgmd nesowiéthérfopaver

serives of ipst tiiang far EASE _PRQEESS ration that 30 diverges
fromthe STR%%EEgET@X%&BRE%E%azﬁJg% er ai}oolgrc]i‘tg%g'vm in Fi-g.--35; "and
Fig. 38 is a bl oEkefleungban, shbai @gtehreilpfwdhws g@snerates aofrdiye voltage
indi"cation capgheh ¥Bi EoRekbli Latia aiSBY19hgthednactronically controlled
caner a. "Fig: |A schematically illystrates a position detecting device
which is descri bEReT ATRYe HE?LEATS F1EBROWRAY s udenendert pan 13 §ipggal
out putting aprod@uiteéaday asadde pimhe phbhsdritad deteradnd®d Ooneahe and said
circunferentééé sgrggce QL a c%glrknqn12 tg effect a change in the focal

| ength of a z ont Fens TE; g 8 urgplpy 8t "5rliShes 14 that are nounted on the
canmera body in slidable contact with the code plate 13 so as to generate a
relati ve 10 zoom code based on the conductive.condition of the brushes;
nmeans 16 for detecting a position which converts the zoomcode to a

posi tion code corresponding to the focal |ength of the zoomlens; neans 17
for st%wﬁng a pattern of changes of the zoom code, the pattern of changes
bei\ng associated with 15 the zoom ng operation; neans 18 for detecting
changes of

3y



t he zoom code and det ermi ni ng whet her the changes coincide with the pattern
of changes; and neans 19 for prohibiting,.which exam nes whet her changes
of the zoom code are different fromthe pattern of changes, and if they are
20 different, whether the changes are due to an el ectrical separation of
at least one brush fromthe code plate, in which. case the conversion of
the zoom code to a position code is prebibited. As shown in Fig.. |IB, the
zoom | ens of the present 25 invention can also be electrlcally

oper at ed. - Fhefefabnylcahéydnpeeaﬁa&kagnnsign&ﬂfnguﬁqnﬂmaﬂpnxsesdﬁﬁaas 16’
for cou d o e 00 h e
absolutg&(l():ﬂgaag 8ékgggﬂgr Q®QQ %P% a%@% Za(ﬁ'lsﬁg'gpom |o% g% £ ?ﬁg%roqg
correspdﬁﬂbﬂt@l$hbafomaan$ength of the 30 ‘lens; neans 18 for driving the

zoom not or  1804$8nB8gLOBusNFNUend mlfv@cabltsagtieﬁérw@r ﬂmdcﬂ@ al%lam
contrdlqﬁ#)the ener i zat1on of ;the zoomndtor 10 in accordance wth an

i nput fr %rﬁf?Bﬁ §RPFCF5§t1?S LReTehd € 49 tiTHRIARHRE StRR e8UPRlY het
menory; é&ébﬂ@ﬁ@@l1ﬁowéﬁrtﬁogaeatdﬁgvahcﬁhcuiantroIs 35 the notor drive

neans 18'a;q%-gg éeréhg:cagkgtggrl%éq pﬁéltl '+v?ﬁ€1880n 1€ zoonlcode

becones when § means
16' is omzetdednaaddameoa, insluding ben dlsduss'euobelmtmhe wdrter as

include%é§{ﬁ§?1aggwelndlcatlng the focal length of the Iens so that an
operator o e canera knows the setting of the 5 zoom|ens. For instance,
assune the fAGERYdipPHeltof2npEher| Aspe e°€a#@tea inveptianpritheans, #8r

i ndi cat lpﬁ:Fb\piHéH)SQS n¥tHd®E &f spbayrasiting furfestopéﬁ:emﬁ ogdal aaigplay
sSnown

rhe 10 M 41 8 irEERPREcELSoler ShF b BB 18 PoR Seepd™
determining the presence of film in said camera; and
disabling the operation of the display of said camera if
said camera fails to detect the presence of film in the camera
and said camera is in an inoperable, non-picture taking state
of operation. 'C}



the indication on the display to show another piece of updatable
i'nformati on, such as the focal length of the zoomlens. Wth reference to
Figs. 2-5A, in the preferred 15 enbodi nent of the invention, the canera
conprises a conpact type |lens shutter camera in which the zoomlens 11 and
a. finder system 21 are independent of each other. The front of the canera
houses a strobe 22, a CdS sensor 23 for photonetry sensing and a di stance
nmeasur enent device 24,- conprising a 20 position sensor (PSD) 57 and an
infrared em tti ngndlemlzmpléREﬁf) 3te THreseattr olimvZdtildrunwidflesba sfbréeber
to be photo h p h S

subj ect, %E&Ee AT éa?%ggg% f‘?liga‘sg%'%dgeéf%? g%sa]f gi{)ﬂf%’gggdrgffe}gﬁce
onto the suti}cectth%oaw@mp@mmgsdrwhngens@n PRECBY outputs a 25 position
si gnal accordi Ngrid. t R Q'sSt@”B&?oékoﬁhht}%aﬁ\UbjteCé B¥ohee@iiv Nnbdeyind r ened
light that is reflected fromthe subject. The zoomlens 11 is associ ated
with a noval%eses baYeRELI9%/ which noves relative to a-fixed lens barrel
%6 connect ed t o Eiger apbady 22501dée awgblasl? Ioam&}tmrwdm%nu)s Sﬁd_ctrsqﬂ atag
etween a st e, position S a,broken in FE and a macro
extremty (s‘ﬂb%geblp é‘%o??%“' ?n’és g cg’}”‘?m?ﬁﬁﬁl gpgﬁggﬁgl‘mnt, t he focal
| ength of the zdig! ek is & sbleek asbiaagfarmmﬁpm oxl et 2oyiG8l hyn switchahiéen
the zoom ranggjcatdy qmiél%t A1 LRI AroDfaci b BheeCd FoPEVattMes!a
has a macro position and a | ock position. As shown in Fig. 3 in particular,
the upper pdthatRPXAPherag the camera contains a generally .
triangstarly Shailﬁ.d ppel dhsonabubt an fabhty vAWhifcha icanfds emmiesipsng hehe
zodgy but t on. art. 28a_ of the operation button array 28 conprises a
2-stage Swi tcrr?'st% ]o'ge?’épe% 9s a photonmetry 5 switch SWs and shutter

rel ease switch SWR. One rear button



28b of the operation button array 28 on the rear side conprises atele*
switch SWr for controlling the zoomlens 11, while a second rear button
28c of the operation button array 28 conprises a wide switch SWVfor
controlling the 10 zoomlens 11. -These three switches 28a, 28b and 28c
are interrelated in such a fashion that when one switch is operated, the
other two switches cannot be operated, Depressing the shutter button 28a
hal fway. activates the: photonmetry switch SW5, while fully depressing the
shutter 15 buytjlepn 28a Aedt &S 4 heopg of Bas o BWHRE eaiBRr-a Byr depgessing the
portion of the operation button array 28 aboye the tele switch SW and,
consequent | yF4G- ¢4 ﬁfﬂ’??egedbqﬁraalq‘if%/r‘f%ﬂblﬂ rehe itRPe TR Phaf 19y £ her eat,

t he zoom not ¢riglO 525 iDlasedatasatHer eehirorviidwiatof atlseschherao@mdwensir?0 11
to ‘exte fromth ra_baody.,.1. r i the porti.qQn of the
operati o%qgt]tt%nh é’t"(r?’re Cai«%r{%bo?/e%%cé(l wca‘éggw%%ghgééw?'%[“heg azog%n o ognléhesn

rot at ed pestifdomiposite direction, such that the zoom lens 11 is retracted
into the camphig bady glischadOlAt 1D Hiddiey? FARPHHat0is gs&@ntrol | ed by
the 25 nmdin CPU, which executes a sequence of i.nstructions based upon which
switch, SWI' or SWV is depressed. As shown in Figs. 4 and 5A in particular, -
the rear portion of the camera body 25 conprises a back cover 29 (film
conpartnment cover), a mai-n switch 30, a node switch 30 31, an LCD panel 32,
a back cover open/close lever 36, a red-lanp indicator (LED) Rd, and a
green lanp-indicator (LED) Gd. A filmpresence detector switch 33 is
operable to detect the presence of film while a wind pulse switch 34 %%
operable to generate a wind pulse in response to the advanci ng of the -
film The filmpresence detector switch 33 is sunk.into wall 33a inside th
camera when the filmecartridge (patron) is placed 19

O



in filmcartridge conpartnent 35a, the leading end of the filmis put on
spool 35 with its perforation in contact with the fil madvance detector
switch 34, and the back cover 3 is closed . The film presence detector
switch 33 is turned OFF 5 when it is fullyygunk into the wall 33a. When
the filmpresence detector swtch 33 is in e OFF state, the filmis ready
to be advancWdthThher eamexa dfhdheanmyefiarnad wabagidrenthe phot ometric -

switch SW is depmase%@nﬂliﬁéekstem %ﬁeomm asggaﬁybtﬁaﬂéa 18£NQtig.eashy .
When the shutter rellease_button SWR i s pressed and t strobe 22 emts -

light, the r8dSPaRYingdpdesnakd vies RRGHORARR Mﬁqmﬂtrfa%d (that is, the
reg | anp i ndi giat omad haﬁ iss 130 gEnenat ioN lldarsp@yxﬁﬁ)e wﬁaugreefn daarmens

i ndi cat or in t he.subject.is too close pho

swi tch SV\Bgd'Sl eau%ﬁg i #‘ Itlhffl | VA n3¥2 ?’(Ig]ezd'escérﬁgaékggoﬁ? or
the red | arrpremdtctanshlﬁd)oe\ﬂweert lee cabjsiong i scode hphatheapdoperplmmlaﬂae
for the taki gﬁsﬁeglash phot ograph. The back cover 29 is opened by
sliding the CE cover 20 open/close |ever 36 in the direction of arrow A

The main switch 38igenriifesan explededsvipnoff itdhe eds PEaten oy Ln
| 6ck positi ophé&Wens &QQ%BQ?I tmom-lg\(\zoand a nmacro p05|t|on SV When t he

main swt 30 is_pove e.direction of .arrow mt ock S|tion
SW. to th:ggzoom oBi EOqu Tafes  ImIME 1Yok Cr}Eg 9—_ %\/\L Thitro
posi ti on Swmbocpy)m for the canerthespresemqnouuvmtlm'herrat [ cal |y shown
in F| such a ot gr ve,gir t Wt 00 g, are
turne by the gpgﬁ ca |o%£gf ePec%??'{ég%Q%g:virrt% gmal n %E’g so?tt e

Th&_LCD paneflewzcbpﬁkaﬁéggmaerfqmea RTIN oPregrafe thatn J@‘LP%&%B“H&Q PWe
capability ofpdi §ﬁ| guéngaﬁeiﬂgegf m@d gp mark, which indi cat es the request

1]:|0Irma ILgf‘rP];:alrrlrenL ?'r’Befl r1'f1'fmg¥rﬁé a‘ﬁdsggf:ggglﬁcafér?dﬁ%‘ dl n Of t%’?l%g
t he pOSItlonPMITheNZGOEDEI GNITIALIZATION subroutine whlch 1s called by

the MAIN program shown in Figs. 9 and 10;

Fig. 12 illustrates a software flowchart diagram for a

ZOOM CODE INPUT subroutine that is called by the POSITION
20 CODE INITIALIZATION subroutine of Fig. 11;

Fig. 13 illustrates a software flowchart diagram of a

CODE CHECK subroutine that is called by the POSITION CODE

INITIALIZATION subroutine of Fig. 11;

' Fig. 14 illustrates a software flowchart diagram of a
o 25 ZOOM REVERSE ROTATION subroutine that is called by the MAIN
W program shown in Figs. 9 and 10;

Fig. 15 illustrates a software flowchart diagram of a
ZOOM FORWARD ROTATION subroutine that is called by the MAIN
program shown in Figs. 9 and 10;
g 30 Fig. 16 illustrates a software flowchart diagram for a
ZOOM WIDE subroutine that is called by the MAIN program
shown in Figs. 9 and 10;
Fig. 17 illustrates a software flowchart diagram for
ZOOM TELE subroutine that is called by the MAIN program
35 shown in Figs. 9 and 10;
Fig. 18 illustrates a software flowchart diagram for a



A switching operation functions to switch the data that i s di spl ayetl on
the LCD panel 32. For instance, as shown in Fig. 5B, the LCD display panel
32 includes a filmstatus indicator area 32a for indicating filmrel ated
information 32r, a node indicator- gea 32b for .indicating the 5
phot ogr aphi n rmde of the canera, such as a nornal mode 32s and a battery
st at us ‘i BACKME roytdnes tthatyd JrY\%H"E%%lﬁﬁq‘hEhEON&IN Srogragh itk bai Rer y
32t. InFige.i ld asia alo;on shown in-Fig.. 5B, .the filmstatus indicator

32 tial di.cat b A juest  Ld
2o i eh s XA hd G G PeRhRSE Plonkbe BN 11T
when a f.BAD i@md:K sCODmdmememuﬁlme:athaa direergésn ffirame thebeCODB

| t t f.th . i t
The”LCB SRk siEcititle SPORNGP! LNSRAORRY e FLBciR g delgat oo

illustradBén, the filmstatus indicator area 32a has been changed to

ndicate the pagal soenanstirdtiss 20 Wbt @lre ‘A@lbﬁcﬁéﬁtm(i‘ag'ﬂaﬂi Wl area

32b has been changed to I ndicgate, a 2@/“ me synchyroni zed

The bat t BE§ET: ingi Ehebr 1§ cnibiatedi UREBS Jt’He“&%dPPWSH'BP t?féd caner a
battery absbhaipbeyesr &&bﬁr the mexmnmdiaiet Showtihasig wag ndi cators -

32y a 32z. _\Wien f, ed bat nse l,ato_t he caner a,
t he oggl ine of * Fhezgaﬁ'g‘ ee%y é\%"ﬁa”f %c ﬁﬁgcgﬂ'89§a§‘2f% and 32z
are il | uRLhdt cENDICARON hsmhlbat ttdrat |L§ paalilgd ybiti subar ¥&d Nt he

outline €{.°&p§mcage§.§ggat behha34b;and only one indicator 32z are -
i1l um na Wien the“canera battery vol tage is bel ow a predeterm ned Uvel

(or is fully Bigchatdedillugdrptiegude filowahadti fa¥%e A CBFIRT 9% nks.
30 This phibkiubgibaat e pedibim he RlvAMIbpRRAELiLA,’ cPhs e dfuratidery.

15 diverging from the MAIN program; _
Fig. 23 .illustrates the instructions for a WIND PULSE
CHANGE subroutine which is called by the LOAD operation;
Fig. 24 illustrates a software flowchart diagram for a
. REWIND routine that diverges from the MAIN program shown in ~
20 Figs. 9 and 10 and the LOAD operation shown in Fig. 22; _ \o/
Fig. 25 illustrates a software flowchart diagram for a
.. LOCK. routine that. diverges from the MAIN .program shown in
Figs. 9 and 10; - - _ oo R
Fig. 26 graphically illustrates the zooming .ope.ration
25 of the lens system used with the camera embodying |
the present invention; . L ;J
Fig. 27A illustrates .a MAIN program which is a summary
- of the flowchart of the MAIN program shown 1n Figs. 9 and
- 10; _ _ - ._ -
300 - . Fig. 27B illustrates_a software-flowéhart_for,a sefies .
of instructions for a DATA I/0 operation-that diverges.from
the MAIN program shown in Fig. 27A; - '
Fig. 28 is a table that shows the relationship between
a distance-measuring step and a lens latch when the camera
35 of _ the preferred embodiment is in a

zoom mode and a macro mode;



The main CPU controls a means for indicati ng a | oading request for forcing
an indication of the blank-shot fil madvance request Ld on the liquid
crystal panel 32, when the 35#fil|lm presence detectorsswitch 33 detects the
absence of afilmin the canera. The: mai n U further controls the

liquid crystal panel "32 so as give displ ority to the frame nurber of
the filmloaded i Fighe 2Qaridilastyates @péé?w‘t—'barﬁdfeﬁt anYACRO MELE SSBHEFT he

filmand thegsiigeahtlipR0ihadl ide£0ME |Bpstid BATANE /@i %E:E%Ktﬁ%?ﬁ'oﬁzl?lé he

main CPU gives: 5 priority to-the filmframe nunber. Thi's first. piece of
updat abl e i nPéPémtion is stored in a first nenory.  The indication of a

second ;UHCBI Onbl i@cp 90 ffmpﬁsﬁ@a&@?sllaf Of 1@ RBY tCOPPh S£S mmcmcr%h
pi ece of u e i.nfor qQn t as st n.a_nenory nea e
10 di spl aygofu ﬁ8“§é5‘8n&w1‘%15n %olﬁ"f %|§§$§aﬁ21’ °§§rf‘§’él°5.‘c ;P {fhg-

di splay of tR®Bfirst function in response to t he operation of the tele
switch SW, wide g asurie

al so receives mpufvﬂg[fromvw%u?i%l:sllt%}%)trégeﬁdge g @%4%%@ SW tch 3%%{% fﬂ:)p
15 advance dénetrsetiansctfaa, abREIEASE oHAFKg B NebroPPERLLRB Hhatery
presence swi §§GesyBs £e0M Qﬁ@eDWI'ﬁ\O'IV@t :@%fioaxstw%ﬁcitn lF’iqu.r netB on whi ch

i ndi cates_the sensi,tivit film F| 1C sch t.lc |IIust ates
how the viPious i Fafhe ébﬁloflklﬂﬂ%rﬁd’ﬁson ac FAPHEeS| é’%mi'}ﬂﬁ é°f‘|s‘m %%
i ndi cati on aREBEASEN SBUBNDED rojserd it ddn mehat diselreesa ﬂrmttbgp@Aﬂ‘ﬂ\' I/0

I nf or mat.i on r th i,rst menory and another type of
| nforﬁm/l on %’% ggtiggr ég %‘Ega gg%dnd menory. The information in the first

meAQry is given pFigki 89 dldustmatess a waties cebninabieionst kit Horn

i nformation iy fdietatEORT WnhiehdidiRiedgd | frbhie thd REAEASH! GHJgURNGE ea
unless a switch that is reiponswe to the 'second type of |nformat|on _
15 operation of F 32;

Fig. 34 illustrates a summary of the instructions shown

"in the MAIN program illustrated in Figs. 9 .and 10 . with

additional instructions added to illustrate the steps

involved in a strobe charging operation for a strobe built
20 into - the camera; '

Fig. 35 illustrates the series of instructions - that
constitute a STROBE AUTOEXPOSURE/AUTOFOCUS operation - that
" diverges from the MAIN program shown in Fig. 34;
_ 25 Fig. 36 illustrates the series of instructions that
'x..« comprise a CHARGE operation that diverges from the MAIN
program shown in Fig. 34: _ ; '
~ Fig. 37 illustrates a ' flowchart for a series ‘of
instructions for a RELEASE PROCESSING operation  that
30 dlverges from the STROBE AUTOEXPOSURE/AUTOFOCUS operatlon'-
shown in Fig.- 35; and ' e o
Fig. 38 is a block diagram showing the principal
components of an indication control unit built into a CPU of
"an electronically controlled camera. ' - :



is operated. The main CPU, 100 contains an indication control unif 30 *
(shown in Fig. 38) that conprises a drive voltage generator 724, a driver
725, a multiplexer 726, a display nmenory XA, a timng controller 727, and a
cl ock oscillator 728. The drive vol tjgge generator 724 conprises a field
"effect transistor FET. An OV OFF drive voltage signal is applied 35 to the
gate el ectrode of the FET.-via an inverter 729. The- source el ectrode of

the FET is @qf%{}e_ciﬁﬂ_sb%e\mﬂballg.rf«‘ﬁiﬁb%%ﬁ@s ard ge=ithiwn nul tipl exer
726 opera%gs t.he ccirl ver 725-with a 1/2- duty cycle, in accordance with the
tinmng B6KECHNG: Cexive voltage. [err] is applied to t HERYFRVES 725 .
\éi a si gdekcribedesin len'm}trﬁsf veetaﬁls belowera_ltmtblmaeai sbs aalneathsl/ 25 bi ias
rivigg t ) I yer, dri_v j a i . drive:.signals to
the aPogPE, Clipliedha 4°poehURACH o Rt i< S M s Hadidod™™ ©
di spl ayonekbey cixcupifenantial aunrfages of gheawi shngy 1gakel effettowd the 10
data s¢aRdel Int BRedifapbay 1EmBRLY ofAal ROGSARISE 110 H PWMhi{op spe drive
circuit_725 A detailed explanatjon of this wllbe given bel ow vt

r of or erBEIBheEnd4 (KptaFe snoRnERd oo ths fAReBAHPRY P (HeldARIE cpU

100. Ascehtact withi ¢he Godehglatterl3 dso vasctocygeherfftela amatnivet he
coom8mhhm?0oBteel Mtk eI nd Gl 18 e e UAA 500
swi t ch meansed6a for ndetechingody apbshtionpubichnconvextst the zamgmchro
phot ogr @pdie "o "RABos it YBRNcbAE BBEEesPohindl tioS the Wdadhadddfty ey norral
phot ogr aphi ng node, the daytine synchro photographi ng node_1s sel ecte .
When t heRFo@8OByLERR7 means 17 £Or st ‘?Q:h%dpagﬁefﬁe°fd§§?lai"ﬁ€s Sfchro
phot ogretpei sgommedae, the pattiirn PDtdgiepds YeingDdesocdated with
15 the zooming operation; means 18 for detecting - changes of
‘the zoom code and determining whether the _cha-née_s ' c |
coincide with the -pattern of changes,-' and means 19 for
prohibiting, which examines whether charige_s of the zoom code
are different from the pattern of changes, and if they are —
20 different, whether the changes are due to an _electr.ic__al o/
- separation. of at least one brush from the code plate, in_ |
which. case the conversion of the zoom code _to a position
-code is prohibited. I T
As shown in Fig. 1B, the zoom lens of the present
25 invention «can also be electrically operated. The
electrically operated '_zdom lens further comprises means 16 N\
for counting and storing changes of the zoom code from the
area of the absolute code and storing it in the memory as a
position code that corresponds to the focal _l.eng'th of the
30.1ens; .means 18’ for driving the zoom motor 10 so 'a_s to . :
change the focal length of the zoom lens 11 by_ccﬂmtrol:ling
the.energiz_ationl_ of the zoom motor 10 in accordance with:an
‘input from operation switches 17' and the poéitibh code si:bfed
in the memory; and means 19’ for correc_ting._ which conﬁtols
35 the motor drive means 18’ to rotate the cam ring 12 to a
positi_oﬁ :in which the zoom code becomes an absolute code



sel ected. The selected node is displayed on the LCD panel 25 32. As noted
above, the main CPU controls the function of advancing the filmfor a
predetern1ned nunber of bl ank¥shots when a new roll-wef filmis placed in
the canera 'in accordance with the | oadi ng-request indication control -- 30
nmeans, W th which the bl ank-shot film advances are executed by operating a
fil m advancahent dthes s it Huperlicrhe count themopyrmeana 36’ t he mERSedwi t ch

30 and the rel ea: 5%5591@4’2 -@ew‘iggr at'Séz0'Eh%fcutzs*.a.;"etic | baladvarme mehaerall

i s stopped when the predeterined | ank- shot afres _ have_been
35 taken, iimclagiemse W@Q%J%tmﬂl%ﬁ—%%‘heo@??& *?T‘ﬁ?ﬁwgnEBedéFé‘& or

switch 34. so Zhall ngh ngpepaebr3athathe? cdiferta akhéwabehe Wettlirdieofi kel s
wound ?’ the filmadvances fromone franme to another. The main CPU 100

per for ns oM NS of information with a sub CPU via a drive IC. In the
preferred enbodl Fox fnstance, assume the frahe maimbeEPUE sdiheCPEilmlr iine

IC and aut c hay t NG S em
i nt egrated \(/Efg(r%y édrg'ea &%Igf&&?eg {,Pgleg r%gﬁ tr'{ Bal%%ﬁ:ér% r}%l%:é:#ée%ét egg %ﬁﬁsetom
|C. The sudisplayuret ithe first aidcs ofhoipdatahle ninfermabionr vhicheis

photometri c g Rt 10 dib 224 eS| AOREr P24 CBHYmIICCOr 4. L O e eha
CPU 100. Ina ition, the sub CPU al so controls the transfer mfor;gahlon
with an a8t dpddeation TREikchipgc means corerates; h'%oefﬁeé-s%‘lﬁla'm pHate

infrared | i ¢ghie eihdidcagion osa Sthd | REBplagnctd r sheter enotrheat pilefos et i on

fromthe pos| n NSQr ) h C t fr
refl ecked f g%a% 3‘[? 3\@5’3"% ]b?rﬁ’de %T%%c%ﬁﬁegéérgzn%n?’ glt%f ocffnneﬁ%ngtg%mt he
sut&,,,GPU Aslemewn in Fig. 8, the canmera conprises a photonmetric switch SW5

and a shutter rgljqase S¥bbeRndWR (Pt P PhsWhi 6lsa, in the preferread

15 embodiment of the invention, the camera comprises a compact
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 Cads sensor 23 for photometry

- . . sensing and a distance measurement device 24, comprising a
\“/20'position sensor (PSD) 57 and an infrared emitting diode (IRED)
'66. The strobe 22 illuminates a subject to be photographed, .the
CdS photo cell 23 measures the brightngss of  the subject,
and the infrared emitting diode (IRED) 56 emits infrared.rays
orito the subject so that the position sensor PSD 57 outputs a
: 25 position signal according to the distance from the subject
St by receiving the infrared light that is reflected from the
subject. The zoom lens 11 is associated with a movable lens
barrel 27 wﬁich moves relative to a fixed lens barrel 26
‘connected to camera body 25. The movable lens barrel 27 is
30 displaced between a storage position (shown as a broken line
'in Pig. 3) and a macro extremity (shown by a solid line .in
Fig.'3). In this embodiment, the focal length of the zoom
" lens 11 ‘is variable from approximately 38 mm to .60 mm in the
zoom Yrange. In addition, the camera of the present
35 embodiment has a macro position and a lock position.
' As shown in Fig. 3 in particular, the upper portion of



are activated by depressing the shutter button 28a), a power 20 source* 300,
and a strobe circuit 600 which causes the strobe 22 to flash. The strobe
circuit includes a capacitor (not illustrated) which is charged by a
vol t age booster circuit and boost. cir glt Current charging this capacitor
'is sent to strobe 22 so that it flash 25 Referring to Fig. 6, cam

ring 12 tipei ncankkad codntyihse aoogenbmm amﬂlaﬁghllraﬁyt%gagaumtor

.10 thrOLi%_ ste.ctor ggg 12arand gbnl thO N whisch alg %;lces V\nthdravvs

the zoorRHEM1F ARREFPNG TS h ToniB RS /6% ® BY°R cam -

mechani dmttwnch Feromdt paotn 28a tof t!th&v\nozgpraaoion buk:ltonh@merB i

enbodyi.Rg, ‘a 2= nf_or cer ni ng
mr?r sés stac % ylt i Iens 1@%@ aknid 5’(:89@%9

a change | e focal Ien in t open-aperture
F- nufb&witghGM§ ndtshuther redgpse éH@t"—ﬁ’h @I%ge O%dre%rd BEEAPNat i on.

as to whethepst hﬁhéerﬁpéﬁaﬂioﬁ henmitds 38reuyr €28t Yon t lte:et eh:éaQXtéQHéty, t he
tomat i C

macr o phot ogr.aphin i tion | ock posjti

det ect eFOMP f'fp g Er rﬁ"ﬁjgt@?:l %gﬁ fFer ?ﬁ"b’ﬁ%fﬂm %‘%P”Eh ét ected

i nf or maflilgn.whillko @b*secandha-erae:qthuta:bn m‘axn nafl drm,e @e:mimmi abattdni s )
secured ir e,0 m als 14
(ZCO, Ze}-q‘asbag C% "%ﬁé% cf(‘)"r#%cté‘f%@c e pI a e gﬁ,é}”&jﬁf]b,{{ E}%perat es
as al@r eoem tkens néFl -( esﬁhtlhé‘elehesmeﬁﬁh% nQSahre?eBh)regﬂege(czwezq and.

ZC2) ar qn%%%efmrtéa)d&ndeé@eﬁi Q. faishioh | €had andwdehe f katitenedisvi ew of
the code plate 13. .  Wien termnals ZCO ZCl and ZC2 cone in cotat 10,

with a OReHRtede 1HRE ATRRE cHYR [l ECheRonfapRatat Bfes OPEHate awWpg. ..
a si gnameﬁfésssngeﬂheasadttwlm e ttdoan 28 ab hadifwhye saatdtvades didte a conduct [ \\’9
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Si gnal
1f" button 28a’ actlvates the release switch SWR.

By depressing the portion of the operatlon button array 28
above the tele switch SWT and, consequently, tilting the
generally triangular member downwardly thereat,  the . zoom

motor 10 is rotated in a direction that causes the zoom lens
20°'11 to extend from the camera body 1. By depressing the.
portion of the operation button array above the wide switch

“SWW, the zoom motor 10 is rotated in the opposn:e dlrectlon,
'such that the zoom ‘lens 11 is retracted: 1nto the camera body
1. The rotation of the zoom motor 10 is controlled by the
25 main CPU, ‘which executes a sequence of 1nstruct10ns based
upon which switch, SWT or SWW, is depressed. ~ - : o o’/
' - As 'shown in Figs. 4 and S5A in particular, the rear '
portion ‘of the camera body 25 comprises a back cover 29
(film compartment cover), a main switch 30, a mode switch
30' 31, an LCD panel 32, a back cover open/close lever 36, a red
lamp indicator (LED) Rd, and a green lamp indicator (LED)
"Gd. - A film presence detector switch 33 is operable to detect
"the presence of film, while a wind pulse switch 34 is operablé
“to generate a wind pulse in response to the advancing of the
35 film. The film presence detector switch 33 is sunk into wall
33a inside the camera when the film cartridge- (_-pa-trori) is placed



generated by the conductive rel ationship of the brushes ZCO 15 ZC2 with
the ground brush GND correspond to a zoom code ZC. Shown bel ow t he code -
plate 13 (in Fig. 7) is a post#ion code POS that cortesponds to the zoom
code ZC, as shown in Table 1. The positi code PCS represents a _ :
hexadeci mal value fromJ[err] 20 In the'canera, there are 15 detection
steps that &orféipondrtuvidhge toupharitmegith 36@,t khed deadingHensk oft Hdvee: fairlan
15 position dﬁ@tP : obyls t - §,0C ths

i ndi cation i_%)se_t _thGSE?leﬁsgtBhytﬁgg?[ﬂey; oncfat}'(?%%e}?p%gi%%{r:lgggdte}lﬁ&gk%
To detect tHellm ﬁégﬁ{‘FGnﬁf%‘-ﬁfgm h?@étééu%s;aw thendpagk aopvies c3 edfe a

rel ati ve C'Odﬂld’&'éd?.h 'hlr?llbélsfibﬂ ﬁ?@%ﬁéged}aﬁe@%@@%ﬁi@ctﬁij% eiﬁnﬁufgéa OFF

o Gne oot Sifhabhod morYLLR EHIkFRERNLNE (HALhod R on VDRE dPecRiin”

equal s [ er rjeeskende devectodesditequaBsisOin ‘the, OFF' sdkade!,3'thenfiilm tie

bosi 11 on codead 3 (H SARAAD 2 | P e ode. ZC oqual L1 ng. 1141 to 7",

35 When POSThsuared temp dmdicadion && bilinksdwhen ithe phetemgsyirens

barrel 26 agsiltdih swtidladgiedsuid did istrobeSenPysicl DY RebAtal But( RSt

shown) tq set .the | n.s tQ a I% k mpde. _A osition c ge PO%O}c err _edgn tes

a zoom cgﬁaﬂog |’%ﬁﬁf§' vvh?q‘ﬁna ﬁ&s%‘&?%o’g‘a %fbt‘g PP SWRyiIst BECESRcr o

position thand thesextrabe 2Dsemips phbghy; aphye. redTNanp Hndidetorserd i da

oLV LA RSP AP YRS pdehda Sk L ATEEMEBER

Y has a 100 percent ON duty cycle). The green lamp indicator

Gd blinks if the subject is too close when the photometric.

15 switch SWs is depreésed and it is fully illuminated (as
described above for the red: lamp indicator Rd) when the
_subject is within the proper distance for the taking of a
flash photograph. |

L/‘; -+ The back cover 29 is opened by sliding the back cover
20 open/close lever 36 in the direction of arrow A. - The main -

switch 30 comprises a three position slidable switch, having
a lock position SWL, a zoom position SWZ  and a  macro
position SWM. When the main switch 30 is moved ‘in the
‘direction of arrow B, from the lock position SWL to- the zoom
25 position SWZ, or from the lock position SWL to the macro -

p % position SWM, power for the camera’s. components,

' schematically shown in Fig. 8, such as a motor drive circuit
500, strobe circuit 600, etc., are turned ON by the
‘application of electrical power to a main CPU 100.

30 The LCD panel 32 operates under the control of the main
CPU and has the capability of displaying a free wind-up
mark, which indicates the request for a free film feed; a

'patron mark, which indicates the loading of the film; the
frame number of the film; and a focal length value

35 indicating the position of the zoom lens.

A switching operation functions to switch the data that



LS

26 Table 1 PCS 0o 1 2 3 4 5 6 78 9A BC D Y E

2C2 -0 0 1 11 11 111111 . 0 0-ZC1 1

0 0 01 10 01 0 01 1 . .0 z2CO 1 1 1 00
1 1 00 1100 0 OZC’_)_o 3 1. 5 4 6 7 5 46
75 46, 38 38 42 46 50 95 60

60 60 Ot P&ﬁp(%edi_w CD panel 32”Uom iRF dmstance, as shown Jyop

Macro pr&ig. 5B, the LCD display panel 32 inciudeshi®- £ilm status

hib- ite t lut e
Rel atlveﬁggacator area 32a f&}' +n<%10%1dng fllh %QIAQ%% 1nformat:|.on

Code The3&krcuia awdeguindicatosed ased t hzbcafera dnxbtiga g nghe thesent
i nvent o t 5 hQg -
oper atlsoﬁh%béﬁgsgg Fh%e >Egbe ex(#%ﬂllén%d' \;e\%@%ﬁ e%err}%gmtg I% f?oaeur:;a ity of-
f | owchar#8d §h&ﬁﬁ-‘?eﬁi'YF| ﬁfsatlgs 23nd1°Fﬁ°Fhér1eGI HM n§°§e§8fi|1&latdﬁg tthe

detai | s £6hdiBeoRoof caimdirad HAtAGEASS| UL connerahag 1ttb.u%tlrl&\(ﬁ@id Ehdun

cxpL ot g, "PLbe, PASTena0 4181 0 e MipaiLSl, cai oL 0 the
has fouringtiallgi gimhd:ates a Abdlankt+shoF ﬂmm amvaﬂﬂc@erféqumst Ly
Shut g5 S AL OeSel Tihal SoRPMERE Tl en S ol 81l 3,
LCD panelosrzlnqocmf mdtidm)10when od hdfilgwnisnefiixstf lomded into the
camera, the film frame number, or alternatively, the focal —
length of the zoom lens 11. L e U
Fig. 5C illustrates the LCD panel 32 . indicating
15 alternative information. In this illustration, the film
status. indicator area 32a has been changed to indicate the
focal length of the zoom lens, while the mode indicator area
32b has been changed to indicate a daytime synchronized mode
-32%. . . . _
20 The battery status indicator area 32¢ indicates the
condition of the camera battery to the  photographer. The
- .camera battery 32t has two indicators 32y and 3-2_2. When a
. fully charged battery is inserted into the. camera, - the
outline of the camera battery 32t and the two indicators 32y
25 and 32z are illuminated. When the camera battery is
partially-dischargéd, the outline of the camera battery 32t U
and only one indicator 32z are illuminated. When the camera
battery voltage is’lbelow a predetermined level (or is fully
discharged), every figure displayed in the LCD panel blinks.
30 This blinking feature alerts the photoqraph_er to replacé the :
battery. _ I
The main CPU controls a means for indicating a loading

request for forecing an indication of the _blahk-shot film
advance request Ly on the liquid crystal pane1'32, ~when the
35 film presence detector switch 33 detects the absence of a
film in .the camera.. The main CPU further controls the



canera are control |l ed accordi ng to the inputs fromthe above-nentioned
switches. A backup capacitor 320 supplies current to the main CPU 100 when

the battery 300 is renoved frigfhthe canera. 5 Atrot or operation
circuit 400 conprises a plurality of. PNP tHgnsistors 401-404, NPN
transistors 4Q5 gnd 406 and nultiple biasing resist{ors, which function to
control the feARdAd stk parel o3t B6n a5 9Hee | A1SP1aR RERPTaLY; 1o < the

B RV N and O P e T o o 100, e | P TobL o o
: and, .out nu rqm,t he nmi ,_ As_.shown i abl es
and*3. The z&8 ﬁ’ﬁ’tl&a%p@gr gg‘ﬁ éaitﬁ‘sa q’r%r% déJ’d]i'? ‘fofnh? og\@cﬂg L $BEEB o3
lens 11 to ekthendoout lehst ha ecanthe klidplay garmssl 132 ,cHdrgandire CRCayives
length of Bhgfﬁ‘?ﬂit ﬁ ébet‘h%' €ei ;%‘i‘f Vﬁ&ﬂb&{.le ZO@HEHDtﬁfr%@t fEde! “o?
I's dr ody so as to

reverse direction, e zoom1 ens ) awn I'nto the camera
change the fupdptpbAgt hinfoxmatiens iEl sbored virneaexfiestt pempay.e 2 The

Normal Rotat jgaikd¥dbn of W ReconBEFUhctionfEVALEBACAE focddN 1length

ON . . Norma] rotation 3 .
open 4 oknformation, comprises a sg¢ond BPiRESs of updatable

Open Tabl tnBormatisn Rti#ti ds FlEdl storedVPn a kENMoFy meariZEV N The
(?F;:R 2 10 qisplay of the secogg- funct-igkI on @%@%iéﬁ&%&' Oﬁaﬁel - 32
replaces the display of the first function in response to
U the operation of the tele switch SWT, wide switch SWW or
e light measuring switch SWS. The main CPU also receives
inputs from the film presence detecting switch 33, the film
15 advance detector switch 34, battery loading information from
" the battery presence switch SWB, zoom code. information and
- DX contact information which indicates the sensitivity of
the film. '
Fig. 1C schematically illustrates how the various items
20 of information can -be displayed in a 1limited indication
area. An indicator control means enables a: first type of
information to be stored in the first memory and another
‘type of information to be stored in a second memory. . :The
- information in the first memory is given priority over that
'. 25 in the second memory so that the information in the first
o memory is displayed in the limited indication area unless a
switch that is responsive to the second type of information
is operatead. .
The main CPU 100 contains an indication centrol unit
il 30 (shown in Fig. 38) that comprises a drive voltage generator:
724, a driver 725, a multiplexer 726, a display memory XA, a
timing controller 727, and a clock oscillator 728. The
"drive"voltage generator 724 comprises a field- effect
transistor FET. An ON/OFF drive voltage signal is: applied
35 to the gate electrode of the FET via an inverter 729. - The-
source electrode of the FET is connected to - ¥Vpp Via
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open The followi ng switches provide information to the main CPU 100:

. Lock switch SW.,, which is set to ON when the main switch 30 is set to the

(1)

| ock position; 20 (2) Macro swt SWM which is set to ON when the

main switch, 30 i s set t

t he macro p05| lon; (3) Film switch SW (el enent

33 in F| s%"r %l%pressed by the f| |.m | oaded into the canera, and
“bei ng set to'm‘&mﬁmplmdmc’kzsouperaeesstnéodeﬂve%?zs with) a Babtery

presence \C?S( %%%ér llns %?g%?%%'ﬁ %%&gyﬁcgﬁgmi@l yvﬁ%ﬁ% eclt ?1’8 92
cont act Dxiivie tmlt;we Fbat dslappl ted eto MndnmeerZQZS(wmeshgnahes are
not teg clirilnh(‘eg Iy, SW t‘;hes Quever, Prtlb%%r %%gﬁ\?g]:géa@fté‘%\n%); ﬁs bﬂ t he

switch

circuit

oy P exprebsaa asLERi t ¢

Phot onetry

switch SAd1édhi ébra-som grioNny aethadi g tdelivent commen xbaive t he

oper at i
whi ch
button

f unct i ofi&omy t@eeam\ﬁg @tm\eut pTd%F and: detailed explanation of this

15

@aglmtltsorarﬁar sggn@;@xapme sgﬁjhafé to thd 7&15&%§a§§ne§w@§cmn SWR,

8a of the operation

IS set ressing th front switch

response éap zigﬂ%yc té5§° 3 1280ﬁ1t°F8Fie i 4iSP N RGMPE

will be given below with reference to the flow charts of the
programs executed by the main CPU 100. _ _
As shown in Fig. 8, the motor .drive circuit 500

‘controls the zoom motor 10 and a film winding motor 510.

The motor drive circuit 500 is controlled by the main CPU
100.  The mode switch
normal photographing mode and a daytime synchro

31 operates to switch between a

" ‘photographing mode. When the mode switch 31 is

20

switched to the normal photographing mode, the daytime

. synchro photographing mode is selected. When the mode

" switch - 31 is switched to the daytifn_e, synchro

- photographing mode, the normal photegraphing -mode  ‘is

25

selected. The selected mode is displayed on the LCD panel
.."As noted above, the main CPU controls the fu_nct_ion __of

- advancing the film for a predetermined number of blank-shots
- when a new roll of film is placed in the camera in

accordance with the 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

- operation of the main switch 30 and the release switch SWR.
. The operation of the film advance motor 510 is stopped when

35

the predetermined number of blank-Shot frames = have been
taken, - in response to. the output detection of  the film
advance detector switch 34..

F

s set
to ON bxajeprissmugtipaexew tzde 28b 'mfe taesppayatpatielbus 2 oshswsaytRd8; and 5

bae 5P BRbeCREdad e 201 Stad PaSRbeb paodn KeRERREY (O EEGRRIR,

o

o/

O



(1) Zoom control based on the conductive condition of 10 brushes; (2)
Control the zoom notor 10 according to inputs fromthe swtches and the
zoom code; (3) Hold and storedi:n menory changes in the zoom code as the
position code by counting t he changes fron.?gre 15 absol ute code secti on;

(4) Hold the pattern of changes of code informati on associated with the
zoom ng oper at i onWipB)inBespobiciiEndgess ian mkmﬁ&mmdﬂ@&mu@em&lher
or not the c i nci des t e h e t he
change in th%gggg(;n%g‘gode IQE Eﬁ%f grl%ﬂt arg%;r‘ngéﬁeﬂ:oﬁt g?% of g‘%aril:oe?ng?htéef;m ne
whether the chandBhésmdis QP E@paperfonmsf t@te |tazanstre ef-uﬁnfmtm

code plate gnadnh id dd1s ehengeais @eevéore. brisbheepaederead pmbbidiimenite
conversion of the zoomcode to a position code after the 25 det ect ed

change; ar®i (7) Control the zoom rigR®r m8dn HzRU ¢ h&§ Parf? Y ngdFdvEurked A a
position in gtstodhle TOOAREUIBelACdTRDrPOrAE Urfte dite vmmt bpUNmEEmy

f t f
|11 ustr at ed SYSERDS 1t edgeted \%’%ﬁﬁ‘"@mg& Ao TP Ee B, GobpdTyy ©
oper ation of (VL&IChNepa.creatssoai austopr 0t ans Theal $ekl SPOr ofmngleions aite

execut ed af 0 EOgE 8Me 1 efle@itS
1-22 of Fi wﬁ%’eﬁ éﬁ%mmr Iovvcﬁis’&‘éHﬂ%h3‘2rt9lfn EH@ {r}lggram |%}I}u§trat ?d

in Figs. ma@d argl dﬁ@anqermgagem@egtt Aeviiget |26ctt|°or¥§‘%é‘t?e‘sr§a?

performa D%E‘alldlcan HRER ePU aﬁlebeaantbb&soﬁnéatr@ﬁshas beetnsormatiend
In steps 51- of Fi

prograqflo a’bfg'ﬂ:@gof‘?ﬁeﬁl nzt Cté‘?ﬁ%@%ﬁb@% guch %%l'lt%ne%/meec;orre%?w
t o it he i nst fuetni ¢che linStradedilight emitting diode 56 (IRED), and transfers
output information from the position sensor 57 (PSD),
15 which receives the infrared light reflected from a subject
to provide distance measurement information to the sub CPU.
‘As shown in Fig. 8, the camera comprises a photometric
switch SWS and a shutter release switch SWR (both of which
K/ are activated by depressing the shutter button 28a), a powver
20 source 300, and a strobe circuit 600 which causes the strobe
. 22 to flash. The strobe circuit includes a capacitor {(not
illustrated) which is charged by a voltage booster circuit
~and boost circuit.  Current charging this. capacitor is sent
‘to strobe 22 so that it flashes.
) 25 Referring to Fig. 6, cam ring 12 is installed around
L -'.the zoom lens 11 and is linked to zoom -motor .10 through
- sector gear 12a and pinion 10a, 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 drawing.
30 In the camera embodying - . the present
- invention, information con,éerning a ‘'change in. the focal
length of the lens 11, a change in the open-aperture. F-
number ' according to ' the focal 1length change and a
determination as to whether the 1lens is at the wide
35 extremity, the tele extremity, the macro photographing:
position, or the lock position, -is  automatically detected



-5 Figs. 9 and 10. In step (referred to in the drawings as "S" befbre ah
I nstruction nunber) 1, the status of each switch is inputted to the main
CPU 100, which stores the detected settings in a nenbry so as to provi de a
series of initial switch values. 10 A position flag [err] is examned to
determine if the flag has been set to 4 The position flag indicates the

ndvances 1o &efinRiy ' YRELGH0° opbrakiBal Slcot ity o fen ) AEEasLE
| NI TI AL znﬁogma(q:@gw NI F%mtwm rehe sreguixed dadosmadiion 4, AR wi It be

descri be 1%@"‘&3 The Pé&df&d Skbr GiHd nélkéufnﬁarlé/ﬂéa td‘le &S{natﬂi\{'ﬁ; CQQe is ¢
detecti on and has the characteristics . a comnpone

used for %«i@ﬁog
specific ourehPRush, tempinalsg ndds; 4669/ of2¢he &H%fché‘;‘%r@’?hput t ed
once 26 wontact Tie pro@esplatet hiss stoma | Briigh depachtaBy ady ngeoghanges -

dat & ot oFEX TRy LS e SEPREIOIHy; PBrog wiBha Al " 1

det er m nendf Zi02)i areetusesi Gdr ddde etexstitan. i s set to OFF, that is, 25 if
the battery igjenoyedy pEaHCE‘é?ﬁﬂ&hé’éiva'ﬁ%%tbﬁeﬁt“elovﬁeﬁo TcﬂfeV%’h%e £8ad

BACKUP serl es of instructions, be descri b bel ow. canera

enbodyi nglgte pi‘r:b'sen‘t’hﬁﬂvéﬁ?i“&ﬁal}éeﬁé:ouh@%t%l‘gt BrRdcPRet i ngfBkscEor a
certano pdthod torndu@tivet hanbabiferthe3Ubdes pmwsedshbwﬁ bylugatehes 30
battery repl ce L aperation), by meang of the eneégé s stored_in the
capaci t o320 T %e Bag&?d; su‘;fpl 9eP§rﬁ (|w l € A58 t%r

320), opbrashonia@]unotngoatlaa:rtg@ pmnducbmerrﬂandn rmss:Lgaamrd'ril'blis
This is leghed i ver N ey m{.‘% t | n
operati nggtﬁ%gglg'a?gra H‘ﬁg ?r git}ﬁ%tée%lltég to tiﬂﬁ P%%E&rl%n Sé}%??]é f.FH?

| oadi ng §DS§§W Weplgqqq“j:tlve relationship of the brushes 2ZCO-
15 ZCZ with the ground brush GND correspond to a zoom code ZC.

Shown below the code plate’ 13 (in Fig. 7) is a position
code POS that. corresponds to the zoom codeé ZC, as shown in
Table 1. The position code POS represents a hexadecimal

. value from "Oy" to “Ey". Q
20 In the camera, there are 15 detection steps that
correspond to the focal length of the lens. Hence, there
are 15 position codes POS. It should be noted that the
focal length indication is set to 6 steps that correspond to
the position code POS.
25 To detect the 15 positions using three brushes, it is -
necessary to create a relative code which holds the 2zoom o

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

30 POS equals "Oyx", "lg", "Dy" and "Eg" and the zoom code ZC
‘equals "ov, "im, "2" and "3", while the relative code is set
by providing a repeated correspondence between the position
code equalling "2u" to "CH" and the zoom code ZC equalling
‘l'4|l to "7“ .

35 When POS equals "Ogx", the zoom lens 11 is drawn into
the fixed 1ens_barrel 26 and the front of the lens 11 is



out the filmto the point where its tip end is laid on w nding spool 35. To
control the filmloading, a.fjlmloading request flag FLDRQ and a | oadi ng
end flag FLDEND are used. THé&Se flag operations aré&perforned in step 257
of 5 the BACKUP instructions (Fig. 18), shep 309 of a series of : -
instructions to performa RESET operation (Fig. 20), steps 350 and 352 of
a series of FRYEre kihsatbaptiedr dnatLohovwilertR |2/t (Fhg. 1208 thp siepk
398, 400 andm@#@d.of R pesiesoff ddud rvws i epsvpmpaid ovgy & Lehbtererat :66m
(Fig. 25), as 10 well as in the MAIN program V e;{%(g has,.been. d tergi ned
that t he bat FBPFPLEs TARgSaq Whil&) a5 Posy ra f Orire P RGTGREEP nf ne
}Nhet heL tpel ﬁnh:cm‘bgysids%h:liw tlﬁt’t nﬁs asedi tfican c\_m.efrgayp:c?hc:wazr:nc_:;rfblphgs\tNiI1 nphed
romthe oadi ng ags. t,he condjti | i ffere r S
st ot od. SaHORRAPER, | SREBFORnPIMaRH FPRnel oLk s AL AP harinthancrog
while if it rangee sasewadlwhas Wwhe ezoomatrathge hangdr dieounacwd gaesbhion
(nanmely eith 18 .fac e s@s o sl rr@gaindication) i S mai ntained on
the LCD pane?égéagﬁdgp%lggbs?’iq-r[?gl%(r)lrﬁlir{%ng;a t0 20 step 15. Thus, in step 7,

it is determ ned whether the |oading end flag [err] i's set to 1. This flag
isinitially set to * 0, neaning that the filml oading has not yet taken
place. If this flag is set to 0, a determ nation of whether the 25 | oadi ng
request flag [err] is set to 1 is made instep 8.. [err] is initially set to
0. Wien it is decided that both flags are negative (i.e., set to 0), the
filmswtch SW is checked in step 9. Wen the end of the filmis pulled
out. so=hat it is pl aced on 30 the w nding spool 35 and the back cover 29
is'closed, filmswitch SWF is set to OFF and the | oadi ng request flag FLDRQ
is set in step 10 so that the filml oadi ng operation is ready to be
performed. At the sane tine, the main CPU 100 determ nes that the | ock
switch SW. is ON and that the film35 switch is OFF. Accordingly, the

ON OFF drive vol tage signal S :

O



As a  resul

t,*

1€D panel 32, zoom motor 10 and other components of the

is applied to the FET via the inverter 729 (Fig. 38).
drive voltage VDD is applied to the driver 725. Wien this flag is set and
t he program | oops back to this step agaién, the test performed in step 8 is
positive. 5 Wien the filmloading.is conplete, the decision of step 7 is
positine. Therefore _the qan#af(iﬂcﬁ"i s nade in step 11 as was performed in
step 4. POShe filorh switEh 2SVF 3 § &4t & ' | L FLDRQ oE |FLDEND
have teen set whgn the] back]-coyer |29 i m has) been B
r ewou T thg o fprmericage, i 1 re—cjeared (steps
12 ang ?L@? and PfenCt h% Lilnsqdtys ki $ 4 LD pdhel 83 (step
14). The filmiindicafion s $houn w tpb the} focal} | ength
indicctlon except whep thef TTD _pdner | siwtched [o digpl ay
anot hdr29% i ndi d4ti Bn.[ 19 sk &| 35, et efnmink{ it PHe :
. loading request fillag [err ifs s¢t to 1 ip set to 1, the
st at us % t he Cro sp tlch g\/\M ardlt re t ted (Ist eps
16 anc ‘97‘)[’t0 defer i ne Wh qthe trey hcle th %ting
was st Ly. they have ihg |di ver qes tqd a LOAD
opera _ 18) 4 Ig tlher ¢ ghdve N pr@dram
procegds to step}19. I stegp 19, tihe SW i}s
j udge iningl the {datd igput aobt ailned
fromgtepas- 3IBe back] swi tichaSW |i s saget I selfaced in
a sto a(gae' pr _nonjuse conditfion. IIn this de PO$ is-
exanm hetPtRetefmine fif it]is eqdal to [ t he | gns een
noved|t o(1®®) t he fock sitijon (ste¢p 20). y in tfhe | ogly
posit§on, processing advandes to gtep 21 .
LOCK|{SsTOP Zooming area STOP| Macro|
| pro- | pro-
hib- hib-
ited ited
Absolute | Relative code Absolute
‘Code ' Code -
__ The circuit configuration used with the camera embodying the
present invention will be further explained with reference
25 to Fig. 8. The operation of the camera will be explained
with reference to a plurality of flowcharts, shown in Figs. e
9-23. In the following description, the details for the A d
zoom-related processing concerning this invention is
explained, while processing relating to the shutter ceontrol
30 or the ”édvahceme'nt' of the film will only be briefly
descrlbed '
Phe main CPU 100 has four serial signal lines. A shutter
AF unit, which performs shutter-related processing, is
connected to the four serial signal 1lines.  Battery 300
35 supplies power to the main CPU 100 via a regulator 310. The



subroutine is call ed. If the lens is not in the |lock position, a ZM REV
subroutine (step 22) is perforned so as to reverse the rotation of the zoom
motor, retracting the 35 zoon¥{éns into the canmera body into the | ock
position. Wien the lock switch SW.is set t370FF, the follow ng
operations f dooh | (&R EIinkNe St ehds 19; ' il ch
SWMis examq%]ag%egél g{%ecﬁggﬁt&.}éﬁ?c% S\/\M&?én et to m,.lg{spéggr&qrﬁﬁ‘%’?egmeo
set “t'he ‘| endhaKernert foredi sWikebasd f ok BREKEP Fapacit@iogi2@hpuped ies
exam nati on curardelerOf thbemefi PN 1000 NS tiid atdery 0366t e5MrBRovkd t
is equal to o EH'. . Wien POS equals "EH', the lens is already in the macro
posi tion. TH&H® M€ FABPRsing advances to point A shown in Fig. 10. |f
PGS is nots equal A angtEhR| operatienngiadudbcdoot cahprsitsess QSpmﬂaBﬁty_ of
wherein an ighes CaLhARiEebaLed GPUMET NeNTeldnsfhebfe® A angM {4V ana
subroutine is callTed to rofate the zbomnmptor in"a forward direction.
Step 25 is AultiRle nBiradngorremistirrsus¥biche funatiiarenteh asintinadl | &he to
Pﬁ d:\/zf):\layecfmatﬂae AR %@%{rs&eorxﬁté)@i?ﬁdofgf%weléﬁﬁg?%s{ 1?ﬁ1ﬁer£§‘f'i:ﬁé’

e program. s re:execut ed. en it is determne a e Magro
swi tch SUWNI FEOPRITE, RErEhe, Coah BYEOFNL0) ARETTAAY e HRoYR BHe Fidgals
where PO30edodM N[ REY. P, TREV (16, ahde FOUNP naetisut tedefromt vhez arnad i agpy.
Therefore, Lfnth | t].0n . C | S ter 20 than or equal to [err]"
(step 27), R’é"ng’ﬁ%ﬁﬁ%}s"t [ onnoltqigb]gee@aéns%% g%‘ i s whether the position code
PCS i s}\!;;ss t hanThe ezpen motadr r}0(Fodptes)  ivhen f@ard| digecider etp)
(that i PERuggule [R5k Penkehhl tdi%ddita | Sut NokhenkoTanael thady 0ps! he
boundary area 25 between the | ock position and the zoomrange. Therefore,

to pull theSPeS ol Change sbheh £258d tkengthhwefndbeyrkgns no tthe tele
above- mepbi paRGeQPENRiddtHE S66miM6tELURPbEALEE SheR Feverse direction,

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

extremity.
.o Table 2
- qumalQRotatiOn ' '
-~ FOW N : -FOW- P _ ﬁEV “REV N |
1] . o : | IOpeh
&J' 2. ON Oﬁ o _ . Normal rotation
3 , | Opeﬁ
- 4 on | - OoN Brake
5 - | .: | | Open




i s perforned. Then, the processing for the zoom notor forward totatfon
of step 26 is carried out. Wien POS is 30 larger than [err] the lens is
in the macro position or the boundary area between the nacro extremty and
the zoomrange. Therefore, after the indgcation counter SCANT is set to
"8", in step 29A, the subroutine ﬁghl h zoom notor reverse rotation is
called in step 22. 35 When gnent of steps 27 and 28 are
bot h af fRevexse cRotakkohens is in the zoon1range Thus, the 34

-condi tion of the zoomw de smntch swwv|s exam ned (step 298) When this
swtchfTgsSet_to. ONtThe 1 ndic ggoE he j§§>8antl Is.swtched fromthe 2
filmihdijcati%hNo dis%@%yptha f ehgt f7the lens (step 30) -ang the
indicafidn 5 countef SCANT isf{set to "8] (step 31}.. Then wide extremty
flag [Errl] 1s examhed to detprmne if-the lens i$ Fp w de extrepty -
(step 32).'The wi dej extremtylflag FWDE is set t¢ a ga ue in step 116 of
the P S_1INI subroutyne (Fig 1), step 162 of the ZM REV subroutine | st eps
185 and,189 of 10 the ZM FOR pubrougiine] and sgrp 211nefma1Wridtatitumliti ne.
If thip fllag is set{to 1, thejlens is afready at §he w de extremty pnd
cannot | bg moved anyl further Therefore  processing—advances—to—pothnt A -
shown | R {Fig. 10. I f the wiPe extrenily flag FWiDEopgnset to O, thp WDE
ine 15 is cajled at stpp 33. Weh it is deferm ned that the w de

switch Li-s—set—t - ORF—iA—step—29B—ptoecesstheg— shown
in Fig 0, soN hat|the statup of the zpomteD¥ s\it Bira®el can be .

det er d. Wien the tele swtch SW i$ set to CN, the 20 LCD displ pxys...
SW t cheete—ndtreate—the—foca—tengtirol—thetens{(step 35) and the fountgr
SCANT set to a vplue of "8 (step 36}. TheréafPEP“ t he positipn code

The following switches provide information to the main
CPU 100:
_ (1) Lock switch SWL ~which is set to ON when the main
sw1tch 30 is set to the lock position;

N
20 (2) Macro switch SWM, which is set to ON when the main o/
switch 30 is set to the macro position;
(3) Film switch SWF (element 33Iin Fig. 5A), which is
: depressed by the film loaded into the camera, ‘and being set
y_hto OFF when the, back cover: 29 is closed, | '
25 (4) Battery switch SWB, which is set to ON by
i echanlcally detectlng the presence of a battery, : ;;
- (5) Brushes ZCo, 2Cl and 2Zcz, whlch come into contact
w1th the code plate 13 to detect zoom codes zZC {(these .

brushes are not technlcally switches, however, as they
30 perform as switches in the c1rcu1t they are expressed as .
| switches for convenience):; :
(6) Photometry sw1toh SWSs, which is set to ON by
.- depressing the front sw1tch 28a of the operatlon button
. array 28 by one step;
35 (7) Release switch SWR, which is set to ON by
_: depressing the front _switch 28a of the operation button



k) 3

exanmned to determne if it is equal to "CH'. Wen POSis equal to [err]
the lens is already at the tele extremty. 25 Therefore, processing junps
to step 49. When PCS is not'fequal to [err] a TELE subroutine is called at
step 38 of the MAIN program Wen the tele switch and wide switch are not
set to ON, processing advances to step 39. 2 steps 39-42, the display 30

of the LCD pa&e}a*szg:% cbgd §Eﬁﬁgdl ng to the indication counter SCANT. In
step 39, the coun I's chec ed to see if it has heen set to "0".

descri bed above, SCANT 4%°§et ke " Sk SWE 2 oW iGH t difesSSthivERd c%3(/\7I"f’é(re

set o O\ Ifdéiﬁ%a'sizsg neéaegeitéel 286, opnEheouperatistbbugebadakiay 33 ;
the indicati ounter SCANT (step 40). The MAIN program executes a. loop
bet ween steps 2 and 50 every 125 mlliseconds (nms). Therefore, a period
of one secdnd can () courdwide ussddsilyelSyW edwhiimh bis" 1éethet<vaIQNa by

the counter HAh¥es é\%}hd{-%é@f é’&fl’!ég?“@éé Qf%éeéhﬁgm{éﬁo f2g8". ?-0,,

Step 41 determnes her the cat1on counter ecorre as
a result of the afve maipt P&&uwoperapmﬁ the t fphdowdngt dunatiens Bye

second has paseasht MiPst58 pPeser@ps: 0", the indication on the LCD panel
B el o W TR SRR
i s ski pped-Oasushes;ocal Iength i ndi cation o]" the lens is kept on the LCD
glrzp!sﬁ?/pp\éﬁenllst I(SZ)J Lk%gﬁ% a?gcﬁwlrg ?%g re ué:s@t&:%iﬁ?\f%m chgéé
to seeNf it the satitches and ﬁhel@%tCQdﬁ?l the current setting of the
rel'ease switch SVR3)S gorwassd keokbs IFEHRINbrSP dNANGdS IR @HE NRodi Eoaee
has been a Changtthteé)s:Ltion code by countlng the changes from the

15 absolute code section; _ _

(4) Hold the pattern of changes of code informati_on
_ associated with the zooming operation; '

o (5) Detect changes in the zoom code and examine whether
L/ or not the change coincides with the pattern of changes;

20 (6} If the change in the zoom code is different from
the pattern of changes, determine whether the change is due
to a separation of at least one brush from the code plate
and, if the change is due to a brush separation, prohibit

~ the conversion of the zoom code to a positlon code after the

L« 25 detected change; and | ) '
_ (7) Control the zoom motor so that the cam ring is
turned to a p'ositioﬁ in which the zoom codé becomes an
absolute code when the xﬁemory for counting is erased.
MAIN Program - S
30 The MAIN program flowchart is illustrated in Figs. o
and 10. The MAIN program specifies the basic operation of
the camera. Associated programs, ca’l.f_led subroutines, are
executed after being called by an instruction of the MAIN
: prog’ram. Steps 1-22 of Fig. 27A is a summary flowchart of
35 the MAIN program illustrated in Figs. 9 and 10. Fig. 27A
discloses the instructions necessary to perform a DATA I/0



and 45). \When the rel ease switch SWR has changed from being 20 OFF to
being ON, the LOAD instructions are executed by diverging fromstep 46. |If
the status of the release switch SWR has not changed or it has changed from
ON to OFF, processing returns to the MALN program. -However, when the
| oadi ng request flag [err] is set to 1, e testing of the 25 status of the
phot onet ropédiion 5t ahetéass thispasparatibon Thasef been téiﬁnmaieirz?éd oinof the

phot onet r t a ffec on th caler a. n_the | oad |ng request__
flag [er rﬁl spvg gil ?%BBE ?ﬁg s&Pi n& %orﬁe%% v%‘%’fm TR .
conpar ed tth:e |MAIBO p&@tgnang fhawcharst onfecFit_n. nevdr havst dpedd) 1abedébe1r m neg
if it ha n Lo h hange r Ao from
o to RN oBBgh (Uhef CEtrchd PRI, SR ARCHE "I PRDEA, |

menory 3 ﬁlﬁsep%aruitlé? pausing for a period of 125 ns (step 50) before =

| oopi ng back t1g, sg 2(r§§erred Q*Bsq,n ighd h@r&@Prgahgke "téi'e BEESLPe SRt Ch
SWMis set to ON an lens is in emacro%l)smlo the,wde switch

t he
SVWVis sétnstmlé?m NP st i they ?‘F%t‘\'rﬁ’o‘éf e ?%n?‘t’&t‘é? %ﬁelPEPEf@W tch
SW i s selo ttheOwmanint ¢pe 1oam,s wieialy ssoréstﬂeetawecuédegetymgéoiﬁsal ng

advances o p 49 ot.0 WL LC . d fr mOFF to
ON, 5 (stm x\g %gﬁ%%oungérﬁl\ﬁ% 3 a?o s"fangi tg% gff and
the i A& éatDQﬂllfbmlB hﬁléwasellﬁ sexaninadd tico Qﬁml/neheffddm Ftagth of -

the | ensnay eBeed) - skt SEBP $3. EHRRSUPBsYE iwh E¥1iay Caldd &l €dsf romet he
bri ght ness i agjqr mation of a su éect that is ohtained from 10 the CdS sensor

and the FEAePIIGity A% FheROPLtEOPGPALed AfofPehd g MHETORC Fn &y eps
54- 64, t proteatsingfadvengdwtooestygpseit CIEf (e Dhadedy ettt o B, a

o/
rel ease syl SWR @98x! CEfT AW OR" o(bBRUTLRY) AN duByeseEhYe! Yt est &

to determne
15 executed at step 4, which will be described below.. The POS

INI subroutine is run when the relative code is used for the
POS detection and has the characteristics of a component
specific to this camera. | '
~.In step 3, the status of the switches are 1nputted once
20 more. The purpose of this step is to -detect any dynanmic
changes in the setting of the switches by comparing the re-
read settings with the data stored in memory.
In step 5, battery switch SWB is examined to determine
.if it is set to ON. If this switch is set to OFF, that is,
25 if the battery is removed processing advances to step 6 to )
dlverge 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

S
o/

period of time if the battery 300 is removed (i.e., due to a

30 battery replacement operation) by means of the energy that
is stored in the capacitor 320. When the backup power
supply is used (i.e., capacitor 320), operation 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. Automatlic. £film loading is pefformed by pulling



15 they are O\I or OFF. First, in step 55 the status of the photonetry

swwtch SW6 is determned. |If this switch is set to OFF, processing returns
to the start of the MAIN prog=r‘am As the indication-:gbunter SCANT was set -
to "1" in step 51, SCANT becones "0" in st 40 for the first |loop and the

20 focal length indication on the LCD panelPlis switched to indicate the
nunber of filawtirthes fhlmt &p 4the Wperinthewlpdoe oridisr yt Epi tegid SIS ilaidN on

(step 55), thﬁrﬁ?itﬂcf oSy t£4. SHB éontesl eehbordehelhaenyf ht £igmON (Step
56) . When the battery switch SWB is OFf, +thé BACKUP 25 instructions are

execéut ed by &Q?&Jg?%gqul%ﬁﬁ%t%kﬁ$fLMI@%nl‘ﬁ@1%w ety FLagnFypErp 888 s

executed to eleRy,m n'PhéQé ﬁTa '&Jé&?aﬁi'&hé eh?és%ei*ﬂdxﬁfédsvﬂ E\ﬂéﬁ %7 of
rel ease svmt E‘@ an EXPOSURE subroutl ne is called in ste 5%
Thi § subr ogt iﬁﬁ ’E‘H‘étb‘b%‘?a Fofl- oft 8 he SEBRrI0LnOEL & Series

Ther F:af ter, A]}as\swlatauiwﬁglﬂd Eﬁnfi:}:&abl RESBET ﬁp%ﬁ:aﬁilldrﬂ (FRGEN D)t h%ﬁéﬂgniafo
one frame. t subr out en_conpl et on ne

Lo be made a8 Ho3RAcPRer TErTERI P EPECTYTEACEs oh P LA A LA, ARAA T
fini shed nor ﬁ?lllgy 22) epn@istepmcih i VN0 236 Iloaspfpamsmmgafr dinstrsadtol g
start of thetNAhHrEBQ-Q\r amgodk 'otpé:%&‘%}rﬁr(?fbed Fdyat fhe end of the film has

been 37 reag series I nstructions to execut e a REW ND operat i on

are perfotfRelfely G?vélngtﬁ’& W PG | f the rel ease switch SWR i s

dﬁt erk mdned as bei WpefiFAt had Gedd, déterminédstRatt BRel Baltewyt cis Iadsa
checke In S

the stast of PREBVAIN SURHh- i 4ES WPERETFRSR obr SRcBERiAE cfretiiar’ the ! ©
processi ng | 6dpa bawid tah sSWF 54s Bint ke a:bouia’exqahandtenahyeach stap- dfe
the MAIN progepihteeaPesdnt a3 (28 1ddWidd! EP¥EL9 drECensl Yondildidpigi n
15 different from what was estimated, an indication of the film
frame is shown on the LCD panel 32, while if it is the same
as what was estimated, the previous indication (namely,
either the focal length or film frame indication) is
(J}" maintained on the LCD panel 32 and processihg:continues to
20 step 15. ' : SRR
" Thus, in step 7, it is determined whether the loading
end flag Fyppyp is set to 1. This flag is initially set to
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 - F1DRO is set to 1 is made in step 8:
&J’ FLDRQ is initially set to O. ' ,
When it 1s decided that both flags are negatlve (i.e.,
set to 0), the film switch SWF is checked in step 9. . When
the end of the film is pulled out. so that it is placed on
30 the winding spool 35 and the back cover 29 is.closed,_fiim.;
switch SWF is set to OFF and the loading request flag F1.pRO
is set in step 10 so that the film loading  operation. is
' ready to be performed.: At the same time, the main CPU .100
determines that the lock switch SWL is ON and that the film
35 switch is OFF. Accordingly, the ON/OFF drive voltage signal
is applied to the FET via the inverter 729 (Fig. 38). . As a



10 the operations that are perfornmed by the various subroutines that are
called by the MAIN program POSI TI ON CODE | NI TI ALI ZATION (POS | NI)
Subroutine Fig. 11 illustrates the initialization operations called for in
step 4 of the MAIN program Posi tion ..gige 15 flag [err] is set to O when
a RESET subroutine (shown in Fig. 20) i alled or the zoom code ZC shows
an abnor nesuld uedrive NYost SGREVEHEGS sapbikd neo( thewdrivdrg. 13). In

t he form;r2 ase, the subroutine I's executed the first tine a battery is
‘inserted’i“it'o the camera, or where-the battery is 20 removed from -the
camera and iWen rblpiacédaQ\M isi sefpmnski bheelpraogreaant deapsi thaals. tas t he.

backup ¢ |t PhT e | u TR

mai nt ai n%?%g canfzggnsm)f ymg tgrdét%h?ébatd[ ery érp?%tég g andué)é%gt(i)g?of t he
canmer a5f ¥herp {he i loadnyg e thg fgeision ef shep 3 is .
enbodyi ngotslimpreesermmﬁéeaicéonth& %ﬁmnedstolgl ‘ih&rdd tn NBERPY Mheasthis

situation_occurs. The initi I|ztio |on1 ded to ,noyve e |lens
from t he¥2§ oﬁerraﬁ? M € §00m &?petrflg“ S‘Y’e é@ 3¢ C(ﬁfé: Y%réﬂgh t he
wi de ext aétretry thect |ﬁd1aqs) R fﬁ laD | Ritgmfip deavee dieean set achew tkethatkt he

count T okokug, APULk Hpdiiy ru&?stﬁ@’%’ﬁ A&ETLERE afafmf 0%, sepLi on.

Accordin the first lon that 1s executed I'S to I nput
the zd8mtesBerzCagsedldper Hrpmp %@‘?ldﬁ'm“@ @¥fli €18 ﬂrGﬂ t(ﬁ'é:%sh%s t hat
(o " CamLa L tndenel tite, i oc et b4 14 D007 S0
In step B8PSt hd? pds ‘?‘bnlégde P@% g%f‘gﬂt a&'?‘i/’éﬁﬁi%‘f &%co?gf’wﬁ t‘ﬁl{jﬁg
I nput zopnnondty2©1vedrmadﬂhblmmcanrﬁeﬁgtmamgéleatmantl@mc&ﬁummhéﬁ: CML,
and ZC REMeOfLélfﬂepé?:%T C:?Qetemporarlly switched to display another
15 indication. o _
_ In step 15, a test is made to determine if the loading
request flag F1ORQ is set to 1. If this flag is set to 1,
the status for the macro switch SWM and the lock switch SWL
are tested (steps 16 and 17) to determine whether'they_have SN
20 changed since their setting was stored in memory. " If they
have chaﬁged, processing diverges to a LOAD operation (step
18). If there have been no changes, the MAIN program
proceeds to step 19. . - - |
In step 19, the status of the lock switch SWL is Judged
25 by examining the data input for this switch that was N
obtained from step 3. The lock switch SWL is set to ON when ;;
the camera is placed in a stbrage or non-use condition. 1In
this case, the position code POS is examined to determine if
it is equal to "0y", that is, whether the lens been moved to
30 the lock position (step 20). If the lens is already in the
- lock position, processing advances to step 21 and the LOCK
subroutine is called. If the 1lens is not in the 1lock
position, a ZM REV subroutine (step 22) is performed so as
to reverse the rotation of the zoom motor, retracting the
35 zoom lens into the camera body into the lock position.
When the lock switch SWL is set to OFF, the following



and tentative zoomcode are stored in the camera's nmenory. As shown in
Table 1, the fifteen-step position code POS is obtained froma three-bit
ei ght-step zoom code ZC. Accaopdingly, the position cede POS is determ ned
fromthe 10 particular relationship of the zoomcode ZC values to the
posi ti on code PCS val ues. Speci fi cal ly, t3g& "absolute" values of the
zoom code ZC U AU A "3") correspond in a one-to-one -

rel ati onshi p eﬁa 5%Pf| 3ﬁecgﬁgfﬁfﬂegal ues of [err]and the "relative" 15
code ZC val ues (" 4F;r55 inG'stegn®@3,7"dheostatpsndfi the macrel swi bebnSWM

rel & i onship ﬂtgxg,%, Iue e”;}@rﬁ.&c{ﬂa 5  tofl & Wﬁ’eigog@geet? &?. ", IS

posi tion code PCS equa corresg S to a zoomco
equal | i ng [er’??‘Eb*F%‘%p’é‘hd%eﬁotEEZbeE%ohﬂ edthepesition peededufrri £doFer |

corresponds tip 2pRy 7 Cafil eX gmaaioRO@se%alé i0¥0 dife rﬂmgitism kode
SSE{??EE’”SEJ °q»%s@°f8¢”éf98ﬂ, é%t‘iem%%nfﬁoae"?%r?& af ko' Migh. , Whon vos
correspondi ngeqmmlsle"ﬂﬁl"at i tiee cAdms?5is [eArdady eipeclthe!elnmcro pbed t iohe
3 DIt 28 PP * ol s (AP aflnESE 8.8l AT nblE 181 5, 0
val ue, which is Sljfpﬁoogéa th cnahg@tmaé-n 80 "Eg"l,eriprooessing tadvanges oto
the wde g4 r&Eds/ 24 Saﬁtzé Orwﬁefe'ﬁ%efﬂdi@étit?%&é e%gfté\n&:t E@%E‘Ei‘ EQABEV

respectively. However, this value is rewitten e change of
the position ‘ﬁ)(ﬁ?tPGS’l‘ﬁ apd acPM EOHcRubnouddnends |Gplked, B retate; She
subroutihe, wiem tietaeonwode SAorwaidit diftestdpnlOl isteiet 250 16" a t 8&mer

posikiron codg P8I S SILALNE! Yo els Lok CEbba TefgeR L Wle FREXY e
displayed on the LCD panel for a period’ ‘of one second

15 Thereafter, the MAIN program 1s re-executed. '
When it 1s determined that the macro sw:.tch SWM is set
to OFF in step 23, the lens needs to be ‘in the range where
o POS equals "ZH” "CH" ‘That is, the lens needs to be in the
U . zoom range. 'I‘herefore, if the p051tlon code POS is greater
_20 than or equal to "2y (step 27), the next questlon to be
answered 1s whether the positlon code POS 1s less than or

| equal to “CH" (step 28). .

When POS is less than "2y" (that 1s, POS equals "OH" or
"IH") the lens is in ‘the lock pos1t10n or the boundary area

&“ 25 between the lock pos:.tlon and the zoom range. Therefore, to
pull the lens out to the zoom range to allow photographlng,
N the above-mentloned operatlon to set the counter of step 25
__J.s performed. Then, the proce551ng for the zoom motor
. forward rotatlon of step 26 is carrled out. " When Pos is

30 larger than "CH"' the lens is in the macro pos:.tlon or the
boundary area between the macro extremlty and the zoom
range. Therefore, after the 1ndlcat10n counter SCANT 1s set
~to "g", 1n step 29A, the subroutine for the zoom motor
reverse rotation 1s called 1n step 22. ' ' _

35 - When the Judgment of steps 27 and 28 are"""'bot-h

- affirmative, the lens is in the zoom range. ' Thus, the



In step 103, the output of terminal ZC2 is checked to determine if it is
equal to 0. As shown in Table 1, the output of term nal ZC2 becones 0 when
- the zoom code ZC is an 5 absol ute code. In the present instance, the
tenporary setting of the position code P@,_ris correctly set. Thus, the
subroutine sets the POS flag [err] to 1 (Step 104) and then returns to the
MAI N prograrditiem olfe thé puoosi wedel nalitdl BWWl, ifhezodaddgsfeplo is

the rel at] co and, i be tenporaril et_ pasitian code. POS. may _nho

coi nci de %avﬁ)h tﬁgh%'&tﬁé?spﬁgg?fzg}nlgf -)ét "eﬁdg(r@}.‘ Tﬁé e?%&’e?gfﬂ’é%?o%ﬁermt or

i s rotatdéD ipanehe isr estertocheli r fromorthest £plnoindicatdva tthe Héasplawto the

absol ut ey 1 ha t ey u.de qggéﬂ' by . 106, the
i ndi cati (ﬁ%ﬁﬁ%t ?gﬁa? Pagﬁgl\r&%&%gse tge rl?’éy ?Flﬁés tflteaghﬁgigégaago

det er miSh&quntare ST 1®Ah &9 1§t (shep shbli d Baenndvidecaxtnenitkie CODE
CHECK sulﬂ@g!fﬁéé 0jBe edaniee bt deaovern$neXqFUQtk 1eMbenst e thag is

set to 1,., I n ect f?cal | engt h ndi ¢ati on,. 20 which occurs when the

t enpor ar MAfes &X TR Hn(TEER * dod8enYtago X ALY 3%k Exroml 1S

phot ogr agleitng:d emsvabaet ian .stiep @i &f t tHef POS ENINGsubsmitdiee ¢Righe LCD
anel . Riys f [ S e ( ' rout i.ne, . waich.w so be-
8i scusseylgél oév'\iae%zg'ssf o I#%?ze%q%‘%@g’%&g%wdgééoéh ne
(see R0gthe3ZM FoRalsuhrauting ignd tstep il ioh addEDE subrewting. | 0dfs

through ghiks #Pdgand 188xunid | 1t hafwshbhan 9081784y #8Uahd Owiger]
When the positipn code POS is equal to [err] step 109 's executed so as. to

i nt roduc&XFTRMAYYp@&NDdc3INNGE [Rer PoyedherBYe FHEEEEEM nolBLLSI AR T wgyed.
t o rot at priotesid ripradrshces ctbi poind a5, tshéwhninatEdquackd ash 1Hf thée )

Ty s SR PR S nELag ! Fapes €8 otk | Ot nenSo b iR
equal 1boipercallle@stadp skEY) 33. Wien the position code is equal to [err] the
i ndi cation prgeh titONid! 48termined that the wide switch SWW is set
to OFF in step 293; processing advances to point B, shown in
Fig. 10, so that the status of the zoom tele switch SWT can
be determined. When the tele switch SWT is set to ON, the
20 LCD display is switched to indicate the focal length of the
lens (step 35) and the counter SCANT is sét to a value of
ng" (step 36). - Thereafter, the position code POS. is
examined to determine if it is equal to "CH";. When POS is
equal to "Cy", the lens is already at the tele extremity.
25 Therefore, processing jumps to step 49. When POS is not .
equal to "Cy", a TELE subroutine is called at step 38 of the o’
MAIN program. . _
When the tele switch and wide switch are not set to ON,
- processing advances to step 39. In steps 39-42;.the display
30 of the ' LCD panel is switched according to the indication
counter SCANT. In step 39, the counter SCANT is checked to
see if it has been set to "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
35 the indication counter. SCANT (step 40). The MAIN program
executes a loop between steps 2 and 50 every 125

I
o/
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[err] is set to O (step 113) and the zoomnotor is stopped in step 114.
Finally, the position code flag [err] and wide extremty flag FWDE are set
to 1 (steps 115 and 116) p¥ior to 5 returning tosthe MAIN program ZOOM
CODE I NPUT (ZC IN) Subroutine Fig. 12 shows )ti%e ZOOM CODE | NPUT subroutine
that is perforned in the POSI TI ON CODE | NI TI ZATI-ON subroutine and the
CODE CHECK sumibliseeonds (ms).ThTherefove:i acpenprdves. the seciondi icany bef

the zoom codezdiited Su geta%@éseyvéﬂe k@hﬁ&&?@ gy Ol "'[‘%}{%U%Q Ler B PAlthe

ZCO, ZCl and ZC2 with The cod . The oufput’s o rus es are’
conpared by r%%gsewl‘mymmbf hage prsyri Uiy tkeeni fet. btaheh Yadue of

resul ts coi noigie, three times, 15 the zoom code for these results are
et ween the code plate

def i ned. d tact | at hi
e orien Toreist 0 ADEeRIee it Shike YIRE! PaRERIEEE, S, C00E BERME
dueI Ito g momie sar )baﬁqnaégt'!@h @fs aat efmsualti wenthbe abelvfe geumdt_:ion
rea e. an N " t

y Rt S0 | SRS cooutedt OB, man (S5E) BaPortl B BReREE.

results are. e and t ar te
consi der ed ét&ebeusgm’-@nbeeomee "i0f'. ithe; smﬂaaécicud om*:bend@umel is

| east once i g AMRned eErBﬂStl%dlcgﬂl%dDrEﬂéntﬁx:%lbri-'éﬁk?éﬁr 'Bf”aJchér qrg,{ga EQ

|ncorrectl\6read_ due, to th nonentary separati atermnal wth

code pl at &0 Whdiqating fhe &ie ﬁ%a‘?‘,eal’!‘é‘&be‘f hesHRR M Ebdevrle ¥hen Lh
REG STER 2, not ,eqii&EGo oo, hasttepyosy is rsmq:pam @#nd €ReNtfMycdXl $éhgtﬁ

'3 oe WA e e LA T ol TRNADS B paO00e, ten [T
1 i's<t hen conpar e®hgrn hithds gfudiyfed STERt? SIQ?INSD e@eals "¢ the tstep 39,
registers argedifsf aRny dhe é‘i@:.;}tf‘e&).f REA STER 1 is m)ved to
15 In step 43, the loading request flag-FLDRQ is checked
to see if it is set to 1. If it is set to 1, the current
setting of the release switch SWR is compared to its memory
sétting to determine if there has been a change (steps 44
b and 45). When the release switch SWR has changed from being
20 OFF to being ON, the LOAD instructions are executed by
diverging from step 46. If @ the status of the release
switch SWR has not changed or it has changed from ON to OFF,
processing returns to the MAIN progf:am'. However,  when. the
‘loading request flaq Fipro is set to 1, the testing of the -
o 25 status of the photometry SWS in step 47 is not performed.
L - Therefore, the operation of the photometry switch SWS ‘has no
effect on the camera. L BT
When the loading request flag FrDRQ is set to 0, the
setting of the photometry switch SWS is compared to its
30 setting that is stored in memory (step 48) to determine Af
it has changed. If there is no change, or the setting has
changed from ON to OFF, step 49 is executed so as. to rewrite
the switch data into the memory in step 3, after pausing for.
a period of 125 ms (step 50) before looping back to step 2.
35 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



REG STER 2 in-step 124. In steps 124-126, the Z counter is set to""1" ‘and
the 35 subroutine is placed in a standby node for 500 m croseconds [err]
bef ore -anot her zoom code is inputted. When t he 41 detection result of
this cycle is the sane as that of the p(rjg ous cycle, REGQ STER 2 becones -
equal to REG STER 1. Therefore, the Z c er is examned (step 127) to
deci dei f SW¥ iis aptalte oON3andwtde t heng dsurmerthe vibdeceguiiremdty 3r 5 it

i s Increr@ﬁ&e@emé i w285 3ot RO ShAE e Tknd Obéiﬁgp%% ter a

pause of 500 {?E When the Z counter 1s equal to i n st
meani ng t BRe REEPSeERreniky ,»HpERce§Sing: 4dNAnCSPER sfttﬁp 4¥-ee successive .
cycl es of stewheﬂ)ZZthm@lrﬁﬂ:&)méttﬁi éhﬂ@wowslascqﬂe dﬂaﬁr@’mOMthBf engnt

I d REG ST def d th
oo oone (kP o0 TbE Y Ra TEAR p. LBRRE R BeRin 56 BRE 16 hA T ASrRm A Yo
I N subrou@m@ethesmdibeuiom ChECKCD OpBRe CHK} SutntohEdneolalsplayFrtge 13

I 1 lustrat ey ti changes the position code PCS
accordi ngﬁ?oé?h]é zoom code QEV\% %Eepg ? ‘changes _f-ol | owi n% (%%m ng
FOHY

operation. ThiEns@keputShe e¥ppsueevalpeisEy if CAICHIGHELe]
processi r%fﬁ@e\nesg Ringormatdch/ of | A %dﬂi FdA £Rat g sAbOWEa TRAE @m 20

POSI T NI TI ALl ZATI subr qut i ne. step 13Q', data r to the
ook SH (& REBEG T (RS E L LB, B8NP AR SE v Ho AR B and
tele swi tﬁ:hexS\fﬁherﬁllmpDXtedde.l n step 131, the status of the battery
tS\(,)VI Eﬁg f\é\gm' rsmt or stp@ds‘_’mghf regl s?%{:{étgac prgggesﬂzl%%&g @{sﬂlég&%c%pol : :d
per f or medSWSi e‘BaEQQ}'Yaﬁﬂlﬁpbc§§§u nFediepsey &y iteh RGP PRkt ﬁ&’éﬂ:ﬂi‘ns
SWL are inputted and successively tested to determine if
15 they 'are ON or OFF. First, in step 55,_- the status of the
photometry switch SWS is determined. If this switch is set
to OFF, processing returns to the start of the MAIN 'program.
As the 1nd1catlon counter SCANT was set to "1" in step 51,
- SCANT. becomes_ "o" in step 40 for the first loop and the
20 focal length indicatlon_ on the LCD panel is sw1tched to
indicate the number of film frames in step 42. '
.When the photometry switch SWS 1s ON (step 55) , the
battery sw1tch SWB is tested to determlne J.f it 1s ON (step
. 56). W,hen,th_e battery_ switch SWB is OFf the BACKUP
25 instructions are executed by diverging from step 57, ‘while _
vwhen the switch is ON, step 58 is _executed to determine the \..J
setting of the release switch SWR. o
" When the release switch is set ._to' ON, an EXPOSURE 2
_ subroutine is called in step 59. This subroutine controls
30 the operation of the camera shutter. Thereafter, "a WIND
subroutine is called 1n step 60 to advance the film by one
frame. After the WIND subroutine has been ‘completed, a decision
needs to be made as to whether to rew;md the £ilm (step 61).
_ When the winding is flnlshed normally, step . 61 1s negatlve.
.35 Thus, processing returns to the start of the MAIN program.
If it is determined that the end of the fJ.lm has been

O



shown in Fig. 18. Wen the battery switch is ON, the zoomcode ZCis 30

i nputted by executing the above-descri bed ZOOM CODE | NPUT subroutine (step
134) . Thereafter, a code changé‘flag [err] is clearedsand set to O (step
135) prior to conparing the content of the zgom code ZC and the zoom code
stored in nenory (step 136). The code change ﬂag FCHNG i s used only 35 for

this CODE CHEgsonbaoUtd Ngelq diet BEM s t Mietidnd h%oooék%bﬂ'%ecoge Oxgﬁxnﬁs

been rewritten in thé zoomrel ated 42 processi ng e zoomc

equal to the PSrEEiQn Ak Perfemed, b¥heiyesodig f&akiskep r 62ur nihg the
t he poi nt fr eeleaseth switels SHR| 6@ ddtuyariied asst R izROPOPPt 9 TsHal €88, 5

the- zoom co val,u beco erent fro stor d in pory en the
zoom code . |sg‘§ef Ftakls g&% K, BYith mﬁt@ c?mqqgtqieégsatfp[ 004~
decide if ShWhenomha)tbocksswd)tehl ISWL nig hoNf, orpm:raéshhﬁg;tretutatse}tols‘ﬁhe
When the

det er m ned w%%?ﬁ anggé‘azépﬁglé%lgé S%lg‘o @%@sjt\?ﬁ 5‘%’% %hefé 6%1
estimati on vBFle E@ORﬁSipgt dioopss backhde isttiep CALE CHECK subroutine is

called in the zoogORRRALLY s QAR SPAE
normal 'y coi gm d?f;: W th the%h%%\ggdgsiﬁlldnrgt |e§r%ﬁ‘v§7b g 15 Accgﬂgﬁ ngly,”In
step 139, agaPsen degcribednt r Foee £ NI 56§FPF§h°Bo&’é1ﬂo§xﬁ¥ﬁln

zoom codeletbnedoparae&bms ithate atriet rp@i-fuméae lure akirmiidied sifdwdut hes
zoom | ens hats_ t”9¥8dc§5?ehh t&ggg?m r{%t |r vaI ues ZC FOW and ZC REV

are rew to correspon 0Si -obtai ned after 20 the
subt r ad on PQSE'SIPUr fODE INIH'&!AMZMI&N t(PO8 INI0aBubrontdmei ti.on fl ag

[erk}’is then exapiged 9 defphgtRatds | EnlASiReeNaAe24€idn dpelBits diHL0

has been set to_a _val ue of
called for in step 4 of the MAIN programn. Position code

15 flag Fppg is set to 0 when a RESET subroutine (shown in Fig.

. 20) is called or the zoom code 2C shows an abnormal value

during a CODE CHECK subroutine (shown in Fig. 13). In the

o former case, the subroutine is executed the first time a

Q,)“ battery is inserted into the camera, or where the battery is

20 removed from the camera and"not .reéplaced ‘within
_approximately seventeen minutes. o '

As the backup capacitor 320'Current_is'usually lower
than that required to maintain the camera memory -after the
battery is removed and left out of the camera for a period

25 exceeding seventeen minutés, thé camera embodying -
the present invention is designed to clear its
memory when this situation occurs. S : '

The initialization operation is intended to move the
lens from the zoom range, where the zoon code is a relative

30 code, thrbugh the wide extremity section to the ‘absolute
‘code section so as to restart the count for the amount of
'the lens movement from the absolute code sectlon.' -

_ Accordlngly, the first instruction that is .éXecuted
(step 101) is to input the zoom code ZC based 'upon“'the
35.conduct1ve condition of the brushes that are in contact with
the code plate. This is accomplished by calllng ‘a ZOOM CODE



0, the focal length of the lens is indicated on the display panel® (stép
141). When the value of the prohibition flag is 25 set to 1, step 141 is
ski pped. Regardl ess of whether the focal length of the lens is displayed
-or not, the code change-flag [err] is then set to 1 in step 142 before

t he subroutl ne returns to where it was cala ed. However, when the CODE CHECK

subrout r‘.ﬁ«{%&ﬁiiﬁgmﬁhz%ﬁﬁﬂ bi} ﬁﬂg\'l@jﬁi %ILAE' AFN

u
-subr out i ne zoom‘co ter ens has nove _
di fferentF¥Fold ¢ he change esti rratlon vaI ue In the same way as that ~for

the above-nentn 08efp §¥aNPhdhe phSItidecha riq [ e yA®
REV is "7" ZC FONis "4" 35 while Wnlen tﬁe gg?l?g llélengétp‘)%g%}%% beféé:]re

changi ng 38CBE NG uECs ther 1NRNE ;360N FERAZCZGt er Fhe Ad&id isues thecones
equal 150 chihdedrest i@tien Codtuest zoaroRNadd@ BEV RV "of . thé\Sz8oh€eblk, the

t d te t t 1 43. I
step 143, SEatte ¥ G odd ST TEe Y Lhglednmale neRethr ¢ 1o
equal to ™1" i Ishavn kﬂenzMﬂQ:o‘tle Y of Ef coamesbgp pesifieh cbdebPos | f
the conpard sgBt@fiddte FW Saaftfﬁ Q@Lbﬁ% leﬁgﬁ%@’s%;é[éjgé%g‘ﬁﬁns‘a% tozét ep

144, V\/nere the camera concl udes at t e oma positi
code POSAGCOr&inglyy 5 Bﬁsms&ﬁ:l@@dé% BPS[ dis | detasmingeds fixom ¢ ﬁée

posi t llonpanﬂdBQSn Srémeibhshiﬁ oft e [ 266h mestmedamesrr&f@rfhezc FOW

is set -t set. to "3" Thereafter, tro s.to the
poi nt fr %s\aﬁ c fzﬁgd?ub’r? ut MRS cal FB&‘”B&&#@ t'he Sove IL(IHEFOQ, i f

there i svalues 0|Oﬁ nthiee zewporacdley g6t EHO!yi chlBeder21'y, m;ndor'fmltl)qg) 15
Ret ur ni NGokesibeal i Af oble ks ARECHENAN i1 NG5 EROBIRYY or Scbgbal | g/

in the forward rection, he subrouti ne proceeds st where it is
deci ded BR&t N&tvease %o?ﬁm'bde"hﬁf' af YRr"¢ hénﬂeﬁgﬂﬁa§ﬂ¢o\ﬁ§tﬁ i Srelabived the

15 code ZC values ("4%, wvsw,. ve", and "7") correspond in  a
- multiple-to-one relationship with POS values of "2u"-~"Cy".
In the relative code section,  positicon code POS
equalling “3y4", "7H“'or-“BH"“ corresponds to a zoom code ZC
of "4%"; POS equalling "2u", "6éyx", or "Au" corresponds to zx<:>
20 zoom code 2ZC of ‘"5"; POS equalling "4y, "8y", or “Cy"
corresponds to a zoom code ZC eof "6"; and POS equalling "“5y"
+ or "9yu" corresponds to a zoom code 2ZC of "7%. The temporary
setting of the position code POS forcibly sets the zoom code
to M4n, wngu,  ngn or nw7u, corresponding to the relative code
25 "Byx", "Ax", "Cyg" or "9y", respectively.. . When . the
photographing lens is in the range of POS equals "ZH"-"BH",
the value different from that for the actual lens position
is set. - o _
‘The zoom code value, which is supposed to change when
30 the lens zooms to the tele or the wide extremity, is set for
a cﬁénge.estimaticn value 2Z€ FOW and ZC.REV/ respectively.
However, this value is rewritten, together with the change
of the position code POS in the CODE CHECK subroutine.
'~ In step- 102 of this subroutine, when the zoom code
-35 -input in step 101 is set to "5",-thé position code POS is
" tentatively ‘set to "Ayz" and as a result, ZC FOW is set to



change estimation value ZC FON If they are thesane, the 20 position code
PCS is increased by [err] the zoomcode is stored in nenory, and the change
estimati on codes ZC FOW and ZB~REV are set (step 148¥: For exanple, if

the lens is noved to a point where the posigf4on code POS .is equal to [err]
ZC FONw Il be equal to "7" and ZC REV will be equal 25 to "4". Then, the

val ue of theuygmdiaadt izen REVORIDIgdtored g [err] is examned-to-determne if
it has been set tg 1. If this flag has_heen t ta.awVv f. Qp .t ogal
| ength of the | endm ?H%iﬁda%'edjc%% Png&gs&tszeprMa]( :%é% 228)911 een‘Itﬁ‘g1
val e of thedptelrininei dif fitgiss esptalt otd, Ost epAd48hpwn30irskTabdd. 1, the
Regardl ess o h fs | LN 5 S, G npt , o4 he -
code change {)ngﬁkersrrf] rl:l gmtlﬁ)gﬁ sZeC'(ta2 ?)tg%fg{er?t ?fgjg?iﬁéﬂ%e?ﬂ ?%"Iidjesu croﬁ%iarlllté
retarns toSwabselutewasods . edInl tthe Ryesantaying&anor nedhien SeBpOrRFY
Fhattihg _ZOOEItaﬁﬁiii. 2%§tﬂ§§ﬂpb|§if!?8ﬁr Ydae Mdd eignicdrr@atine geem COI!tﬁxlay s,
inputted in ep en e.lens z c g e
actually sw ?%ﬁi ﬁ& FﬁﬁQQQSmS(%c&eg%fs%t%ﬁ%?"%g@g.f Rﬁ%%éyia:zis %é’ then
supposed t haxetuenst houghet M&INepgsogy¥anct ually in the position-which-has

t he same position _code bit, whicgh should be 0, 11 s detecte dye a
brush not 5 cont a@f‘f"'ﬂg ﬁ’e°&'&§’é‘&ploa‘{]g§em]1'?‘ﬁ]2 %éé%a}ﬁtgbnggfa ?ﬁg%"o:cl?s efér(gm
the code pbais the awdatide ¢ode anderthevitmmpowarioky t beteposidicon ofode st
on the code t c St+hal eg&){g €N dpgss hot
agree wth tﬁégvgﬁa'e%&}'g[%%f?é\%n%nggéﬁ Itﬁzt lrall"?:gmt(:arais t e@go?nfcgg% ZC does
10 not\agr eeTheriefiare chathe &QRoWatMokoval le ZoREVedndinc EbR afgviERse

tes{_/perf Or-naﬂréat%ﬁp(&ﬁ%pg%gzatt_@,s rdvRedRle Men=eSHto tHeaisrte thsde
.zoom code Isggtq_tionl deaS\E:gP\t %%e wli%e extremity.

15 In step 106, the indication prohibition flag Fygpgp is
set to 1. This flag is used to determine if ‘the focal
length of the lens should be indicated when the CODE CHECK

'~ .subroutine (to be discussed below) is executed. When - this
U flag is set to 1, an incorrect focal -length ‘- indication,

20 which occurs when the temporarily set position code POS does

- not coincide with the actual photographing lens position, is
prohibited from being displayed on the LCD panel. This flag
is also used for the WIDE subroutine, which will -also be
discussed below. ' :

; 25 In step 107, a CODE CHECK (CODE CHK) subroutine  (see
S Fig. 13) is called to verify the position code. Processing
loops through steps 107 and 108 until the position code POS
is equal to "1y". When the position code POS is equal to

"1ly", step 109 is executed so as to introduce a delay period

30 of t; ms before the zoom motor is activated to rotate in the
forward direction so as to eliminate backlash -of the
mechanical syStém. . _

Thereafter, the CODE CHECK subroutine is re-run (step

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

35 code POS is equal to "2y" (step 112). When the position

- code is equal to "24", the indication ‘prohibition flag



electrically OR ed to reverse the logic of the zoomcode 15 stored in the
nmenory. This reversed value is tested to determne if it is equal to
[err]binary"” (step 150). Because an. electrical ORing operation is
performed for the reverse and positive | pogic of two codes detected in the
posi tion where the same PCS val ues are 315t ained, the result always 2.0
becones. g‘fd I§Ol$ esetbtoapy'(stepn 113 )a and thdwlzadsbmhmbrtdrbeS%tbﬁped

i nterpret nd t he judgnent in step 150 becones affirmative. For
exanpl e, en ef‘ﬂe zoom code stored in memory i's the normal val ue

[err] binary" aﬁlnaﬂellp.osth¢ wosheien Ragieqfilag Ppog eand wWhdeaextremitgct .
code [er S e ayse n | shaul:

conduct i vf]eltydt; & Og—gé"(fgif Eﬁ:talriy (£€é§%t:illn% nyaM;IIg'(tibt)rl ?5} ﬁrbdf‘?pl ng
for thé F&F&%n%d}% e t BHIRITIMenory [err] bi nary" and the code

[err]. THooM wobnarltmpm €t mt@umﬁim code [err] 30 POCS reading V\,hen!
a brush term houI ct a | s _detec eda CFF. . Any
change in ther}%&j‘m dig QUE % hggégpgﬁg’ﬁ Mi‘ angEQH APEMERE cdle
plate i spmtfoamed dar etheasPOSKIEON rePDE) INITERIGEZATION es®Bbrgutsihé oandode
but, ratee o Wf%ﬁ&fh]ﬁ{é oneous reading of the position code. The-

construct I on o canera em as described herein nakes it possible to
produd® a noré‘@(?ctﬁ@?éouéimepd@ﬂpmmsdeﬂé%t red iapdddiynhe £ e thiesozoom

preventi e&a@aﬁﬁa&atfseweeapwyat tABs. ﬂ%ﬁ%@x@omfcoeﬁebm an
- abnormal .val ye, .due to a he_ above- nenti oned descrlbed

ause other than t
moment ar Ye5PGDR lﬁeﬁﬁ%alz%ﬁt‘itq% "é’t%&t”feorf:ods‘? P US - 15 PRERRER wipd.
I n theseosft diiey hiheseS hrag dJeupdrdd Ispt repe@tingsttap: 1hhputheff ocled o’

l'ength OEOERecBﬁ@§té§'Eﬁmégﬂfaﬁﬂghtéﬁa results coincide three times,
15 the zoom code for these results are defined. _ _
When considering the contact relationship between the

.code plate and the brush terminals, an OFF (signal level

"1") signal may be detected due to a momentary separation of

a terminal, when the position should really be an ON (signal

20 level "0") signal. Therefore, the detection results are
electrically AND’ed together and the particular terminal is
considered as being conductive if it is detected as

~
@

- conductive at least once in every ten tests. This prevents

" a brush terminal from being incorrectly read due to the
25 momentary separation of a terminal with the code plate. .
When this subroutine is called, the zoom code ZC stored '\J
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 REGISTER 1,
30 ZCREG1l, (steps 120-122). The value of REGISTER 1 is then

compared with that of REGISTER 2 (step 123). If the two

registers are different, the value of REGISTER 1 is moved to

. REGISTER 2 in step 124. | B S

In steps 124-126, the Z counter is set to. 1" and the

35 subroutine is placed in a standby mode for 500 microseconds

(Ps) before another zoom code is”inputted- ,When_thé



di spl ay panel and CPU register stack processing is 10 perforned. Then,
processing diverges to a series of instructions (shown in Fig. 19) to
execute a BAD CHECK (BC LOCP) “Gper ati on. As an exanple, assune the canera
has a-menori zed zoom code of "[err]binary"” This yields a reverse code of
15 [err] binary" Further, assune a new codéH s I nputted, having a val ue of
e[ rr] bi nary" detEktdbhi q@émmfnghhhe JyRIRY SPs CoHe - wale td tRWti /It tRE

code produce alue bi elect i.cal r |on
di d not equa?’r%f’é' u]sb &L r*gééo&csell"sg g g%e(g*? &e%%@gﬁﬁ'%ﬁ

LOOP) Operat Tberefo¥eys thﬁh@n comnbeasiits mmdedscﬂﬂi@ [Jeiar'lr)] e d¢re1diataf

o ocens; o, oL beraagtRat £ 300 TP i e R0 iR R 2RO
ROTATI ON (ZMREViiSSisicianented by "1B {step i338)stand eProreseipge aturng

the ZOOM MOTER BEN¥EREE2RIFAERCY g,uggguufngo\dn?,g is called in step 22 of
the MAIN program _ This subroutlneggulls t he ns, into the. |l ock position

when the. | ock swi FBANSRE s ZONCORRERT His | §aRady, toh 3 séint &5 i+ The
zoom r ange dmeangngn mmr RECTSBERt A has beehheeduﬂ"ts tenREGESTERT at i for

whi ch

mer o s ¢ cnohEe8pipFegpale 1FIRE QAANInE N2 4, I ERRES PRI
rotation bpeeadeort¢ shiasc| shewnt cﬂxéﬁgvenz;nyvgbygusm érbackttlash z@Bu code

Wen this s%ﬂa}ynetha %Ilh%doft fi&dmeén 'zeregé fh&hﬁ@& L8NnkS zddi R

on the LCD-panel as the lens is rotated iIn he reverse direction
(steps\%o ard 1&bep FRE( darand PWEQSé%PHen%T?E“’F!‘%gtIf\NBEel Peint &Fothd

resst’ to 0. WhecKMEEVINUSuBYbuBEnealvhs ER21EADE CHK subroutine to -

' CODE CHECK (CODE CHK) Subroutine - .
15 Fig. 13 illustrates the CODE CHECK subroutine .which
changes the position code POS according to the zoom code ZC,
~ which itself changes following a zooming operation. ' This
subroutine is frequently used in the zoom~related processing
b shown in’ Figs. 14-17, in addition to the above-mentioned
20 .POSITION CODE INITIALIZATION subroutine. . ;
'. ' In step 130, data relating to the lock switch' SWL,
macro switch SWM, battery switch SWB, wide switch  SWW "and
tele switch SWT are inputted. In step 131, the status of
" the battery switch SWB is determined. If this switch: is
25 OFF, the brake is applied to the zoom motor (step 132),
| fegister stack processing of the CPU 100 is performed (step
133) and 'proce's'sing. diverges to the BACKUP instructions,

shown in Fig. 18.

S When the battery switch is ON, the zoom code 2ZC is
30 inputted by executing the above-described ZOOM CODE . INPUT
" subroutine (step 134). Thereafter, a code change flag Feung

is cleared and set to 0 (step 135) prior to comparing the

content of the zoom code ZC and the zoom code :stored in

memory (step 136).  The code change flag Fopyye 1s used only
35 for this CODE CHECK ‘subroutine to determine ‘whether the
o 'positlon code POS has been rewritten in" the 2zoom related



obtain the position code of the lens (step 163). The 5 positidn code POS
is then tested to determ ne whether it is * greater than or equal to.
[err]. Until the position code is at |east equal to [err] processing | oops
bet ween steps 163 and 164. When the, ppsition code becones greater than or
equal to [err], the lens is in the 206 range or in the lock 10 position
and procaeuscessimg i nues t0o- step 165. In step 165, the lock switch SW

is checked to t c

processi ng goefsj@tg: %E %ﬂ?{és rout| ne s'f tl%% %as"%e %(;Csﬁeld(c)]r\lllgode
PCS i s t menaeckthet @ulmoemmee eéxits, | ge:tgrgrl@at etot the @oinfualfrom .
[err]. - \WhaeH hﬁlp%bt I 1GRfe 'ﬁﬁ%%ker até‘aﬁhérfﬁ%ﬂial dtbr rotates|err]

the lens Is in € Zoom r ange. pr.ocessi ng | o0ps et ween steps

165- 167 thfekoPRo CO88: (VoMo cRECPBEEL ke endnsf FaR thak stored  in

t he execuﬁemyqf mﬂmlﬁodﬁréﬁd@tﬁﬁ &ﬂﬂf@f@ﬁ@sﬁtﬂﬂ fhatestsered ifa
step. 168, |In step. %6 t he CODE CHK, suby o ne |fs Jéecal | ed. Thereafter,
posi ti on AEFPF Yo sits 19 DEEFHEE et EPi ReuAo &ﬂr it | I

t he posi tiodratdode iirs Hfles r:ﬁomdnb;ﬂnsecaxmmt mltézptm%h t he operation of

executln t he r a t 0S on teps
168 and %69) %ezéhe pOSH’FI %‘t’{égge Eg fﬁi:?@gr{ed; f‘% Lttsﬂeexé:gﬁgéeﬁéﬁer r]
to appiOy ddresdorot dit Bisldetermingd twteetﬁwén@m ¢handged | 2pem coder 8€ t hen
returns coinkaddd NuptaIrene BRaRR , ebeRathen! Ofk1 s teh KW | gsdepect ed

"o step 2aBlar M, o, SR Gl SEBxGR TN riF | SHELPE 1obe FooBagn
t he ZOOHW.IOHS'[ eghdwr, irheFjpgsit ilan-D?, t khd ochangeld hz8dh icodéep
14!, W o R GRE adhooRi b, RPERIN Celt L iieq dfuat op 32
15 Accordingly, in step 139, the value "1p" is subtracted from :
the position code POS, the zoom code stored in memory is
‘rewritten to: the 'value obtained after the zoom lens “has
moved and the change estimation values ZC FOW and ZC REV are
reset to correspond to the position code POS obtained after
20 the subtraction is performed. The value of the indication
prohibition flag- Fyopsp is then examined to determine if it _
has been set to 1. 1If this flag has been set to a value of
0, the focal length of the lens is indicated on the display
panel (step 141). When the value of the prohibition flag is
25 set to i, step 141 - is skipped. Regardless of whether the —
focal length of the lens is displayed or not, the code o/
change flag Fgyyg is then get to 1 in step 142 before the

O

' subroutine returns to where it was called.
However, when the CODE CHECK subroutine is called in
30 step' 107 - of the POSITION CODE INITIALIZATION . subroutine *
(Fig. '11), the zoom code after thé lens has moved may. be
different from the change estimation value.. In the same way
as that for the . above-mentioned example, when . the
- temporarily set POS is "AH" ZC REV is "7", 2C. FOW is m4v,
35 while when the actual - lens position before changlng is POS
equals "“24", the zoom code ZC after the -lens moves becomes



step 165, the indication prohibition flag FNODSP is set to 1 (step 171)

The CODE CHK subroutine is then executed (step 172), after which the code
change flag FCHNG tested (in+step 173) to determ nes#:f it has been set to 1
(in step 139 of 5 the CODE CHECK subrout| ng3 Until the code change flag is

set to 1, proce55| ng Ioo s through steps 172 and 173. After it ,
det er mi ned tI%t“atlhé'—Q:dHé demndge ghanpe 9de pat YrakienZ¢ REV ?fﬂa't" - Pfe

?‘7’Z'>t'b2¥‘o?8d?‘o??§”{}‘ﬁa§t@he‘@l'éf‘?;?mwm'{%*f e d.fﬂﬁ’t‘.?“‘}am‘*‘sﬂa@“‘ ~

Wien the pos@t ]é%dé:cpcﬁt?g tédened r?q't%} g’f’ es£epY f[”'?”éiear‘ﬁz':E lggtle’fhe

|bnd|kcat i 0{1 pbnhm}gilwggri(s‘ Imt{eﬁ rdo |%etén?im? in $temslé&tua1hetczd?rﬂ vt Dl e
rake i s thep,applied (st an 0 in 0

whi ¢h thi sp’lghgub?gﬁ?l ne S %reed cgg%lﬁéngt og;po%?‘fél%n 0 {gﬁe |e:Ii’:l£ |mﬁhe

this operati conparisasl of dhepdwosHEW? i mateive,.in Fnpcezging adwaces
MOTOR REVERSE,Sulyeniity g, QSEéO‘%‘ﬂémé&ﬁefé ébﬂ%ﬂﬁﬁe@t HIR PPhEL 16y endde

position code POS 1's renewe rotati e zoom not or forward after
the nmotor ha®o¥ée fRa™ e pﬁélséendmfles Soﬂ of" 25" pdQ t R oROSdEd OBOTode

Thi's cancel SP@BYOEOS'& l.e hacld asfaulgt ty patitior WodX 08 eis aforsdiwly i n

Fig. h I' SW tC cha edfro o0,0FE tth, S on

vvhere POS gfc %P k an@wﬂeéiﬁfq% %ﬁ}ﬁ' ﬂlac%lg{" i iss‘,a g Aﬁé
pr ohi bi t ed, zbeREM um" gétmtio '3 .ndi trhtaeéaﬁhelrhe atirgdptady patmrns tohethe he

zaom notor ¢ 0 wiler, equals [err t he

di spl aSs/l S c§§%§§dtf?oml E’gﬁctht ti%s%hb%%\}\:hqen It er?%erasga hg ar ea[ of }DOS
equaks [err] Dues teahg wbove epsratiien, 30§ fhexssiisgh atharide Pandre

s mal funct i eahGrBY-i9Y SOk Bhsieihe dodles NANGR Idsirdaicr.e the stop
oper ation

A
m. sconcept i oBpomhembrdircai sonrptabihiot | bn fthg FNGDSRrds dérection,

" subroutine proceeds to step 145, where it is decided whether
the zoom code ZC after the lens has moved is equal to the
(;) - change estimation value ZC FOW.. Ifhthey are the same, the
20 position code POS is increased by "1y", the zoom .code is
~ stored in memory, and the changg estimation codes -Z2C FOW and
ZC REV are set (step 146). For example, if the lens is
‘moved to a point where the position code POS .is equal to
"4,", ZC FOW will be equal to w7t and 2C REV will be equal
. 25 to "4"., Then, the value of the indication prohibition flag
ﬁuJ Fnopsp is examined to determine if it has been set to 1.. 1If
‘this flag has been set to a value of 0, the focal length of
the lens is indicated on the display panel (step 148). When
the value of the prohibition flag is set to 1, step 148 is
- 30 skipped. Regardless of whether the.focal length of the lens

is displayed or not, the code change flag Fgyy is then set
to 1 in step 149 before the subroutine returns to where it

"was called. _ :

. It is not always determlned in step 136 that the zoom
35 code stored in memory is different from the zoomycoq§
inputted in step 134 when the 1lens zooms by the change



35 to 0 (step 178) so that the focal length indication of the |ens is ‘shown
again at the point when the zoom notor stops rotating. Wien this
subroutine is called in step 22 of the MAIN program the focal |ength

i ndication is maintai ned on the displ for a period of one second, in
response to the 5 indication counter NT being set to "8" in step 29.
ZOoM FO:MAREe'RO'IW I @Nt(lwm@\/\)s@bcbﬁngnd:lﬁ gzoos simles, t he frieviciaméd of the
ZOOM MOTQR, "@QSA b h c | t t he

- MAI N pr ogr am ﬁ% S dbrioq:tfgneé%%%édb{é@ée ﬁbén g#‘?t%ggn%h?‘h%l%'%g f(égccurs ,
when theaP§BR1§\m tidh tire Posdtdegewhidin bast &fG:Fsamﬁepﬂﬁémoslvwm#ﬁ SWM is

changed giwomitich GHM AN e iithg saetected casStWaue et af Brkh hetore
the |l ens reaches the nacro_ext remt When t he ZOOM MOTOR FORWARD ROTATI ON

subr ouPi ﬁ@ntf"gti!?gcémeedcqlﬁe Hlt?é':ﬂ | e oFepaEation  jof | Hhec RN t hes
LCD di spfncym thbndiﬁw tpXate taR wvbdareduecrid y fiageraV PEbratdibaared and

set to 0 o rt tat I for
directi on st eps é‘%&ﬁ'zéng])f éllgét éngéh%HEr %ggfl ﬁtgo h'& 2 egf \(I)&n"gd and
a 20 deteawsas:i oThus nthe azoow méehenppmeqm tnaih @@neemths Yhess t han

or equalvipuel 8tbked( iheﬂ§m$§§ angnl@flis cakk,! BRIV LHIL IR idoerual to
err sis.in a positign bétween the w de extremty of

'E ﬁrer ]z})%n??‘ém%‘ér ﬁ%dwf‘ﬁg FEEKCBB§E’P| Sgtlma¥&°BeF’FhlPet %€ R&Vornh 2 FMor war d

25 rot atand tquoasest_h@emﬂmﬁad rdn tytep 4P gentkbatesdea exiegatiitne t he
wi de exty ? % flag FWDE is set to 1 in step 185. Processing then |oeps
back to s 83. The canera of the present enbodi nent is desi-gned so \(Jat. .
backl ash . fron’i‘hﬁé‘ecjémesystm 3oow rendecd impnt helnt optebsi 1Bén dfS the

lens in dhecti-fi€al1y OR’ed to reverse the logic of the zoom code
15 stored .in the meméry. This reversed value is tested to
determine if it is equal to "111binary“ (step 150). Because

an electrical OR’ing operation is performed for the reverse

~and positive logic of two codes detected. in the position

- .where the same POS values are obtained, the result always

20 becomes equal to "1llpin,y,y", even if a bit, which should be .

0, is interpreted as a 1 and the judgment in step 150

~
o/

- becomes affirmative. - _ o ._ ,
For example, when the zoom code stored in memory is the
normal value "°°1binary" at. the position where POS e_qizals
25 "74" and an incorrect code -"Ollbinary" is detected becausg
terminal 2zcCl1, which should be conductive, becomes OFF o/
'_'lllb-inary"' is’ obtained by electrically OR‘’ing for the
~reverse logic -of the value in memory "llobinary" and the
code "'Ollbinary"‘ This prevents an erroneous position code
30 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
35 position che but, rather, is handled as an erroneous
. reading of the position ecode. The consiruction of a camera



extremty is set just after the position code POS switches fromf[err]. For
I nstance, the Iens Is not al way's positioned at the w de extremty of the

focal length (i.e., 38 nmm evérn® when the position cede POS is set to [err]
It 35 cannot always be determined if the lens.is in the wide extremty by
only exam ning the position code PCS. That%Ss t he reason for the

setting of theystele astdesdniddaghéeeih hiakiese bbspb'ssribaedetd?qarbeuoaesa

t th t _
vty opite) AR %1 bRel 8PP EHR Y Al oLl “ Ao SRS o,
tim& that thiprensenbing nma@cuaatedexphsunacope:wtiensSV\M i's checked to
determine if it h%é}‘?eﬂuée&oéﬂ %9&35%@0# ta#’%%?:&ﬂ?al”%ﬂxé"“&ﬁﬁ UM, s

ON, processing advances to ens | s noved macr o

extrem ty hélaigee ofbean i Bhaéod'é“q!’OShOyTé‘?@]thWn degeridiefe BPmepEary
posi tion codgbsRi RRG-HIRANT %éﬂgt%ﬁg%ﬁﬁﬁé@itdrﬂe stlelprd 115t 18Ze| S

Zoom range,  (FHRATy glesthese: febBe thE Y ARER L
bef ore | oopi nxdmcksip thepfb&ﬁl TEngth aof | thg denshdspdyidiicatebdeni $heb

| ess than [er r|5| .S S d. I nk
the position déjooél%\? p%g’e gr ea ‘%ﬁgn %ggééﬁ:a * 4é[);ge(rg?] p\%%]) 0{%1,98 is
occurs, thd® majcé@smbdeaks 'Rhgnof nmmspnanddgwesfqeﬁ sttep ago0sewmpesh of

repeats the Golfe(idt N OthoGy (hePaglosANdd lediits! al o dkirn (sede

20 becpnes equal err occurs, the zoom notor brake is
applleMste )‘%Rﬁifaﬁif sing returns to the point just after from
whi s 't hi s* subr outiisheamasxambleg. avbenct kthaecanesai has SWdmsoxieied mzoed
to be OFF (in, step

25 range, thé:'3 e 6)'&%%'&3/ IMIH; IS:\e/\tV ’sos:fé’\é\j?éid‘?fts{]g lrﬁe&%r?e %g(rzmzﬁgm
its stat u§5 :_Lloblnary . Further, assume a new code 1s inputted, having
_a value of 11°binary . Electrically OR’ing the reverse
code with the new inputted code produces a  value
o "1iobinary"'. Because the electrical OR’ing operation- did
W, hot_ equal "111binary '», processing goes to the ‘BAD CODE
20 LOOP (BC LOOP) Operation. Thus, when the position code
 equals "Ig". but the data indicates the lens is at the point
where the position code POS equals "Oy", processing diverges
to the BAD CODE LOOP (BC LOOP) Operation. =
ZOOM REVERSE ROTATION (ZMREV) Subroutine
25 Fig. 14 illustrates the flowchart for the 2ZOOM MOTOR
REVERSE ROTATION subroutine which is called 'in ‘step 22 of
the MAIN pfogram. 'This subroutine pulls the lens ‘into the
lock position when the lock switch SWL is ON, when the -lock
switch is set to OFF in the zoom range during an -operation
30 to pull in the 1lens, and the operation which returns the
lens from the macro position to the zoom range when the
‘macro switch is set to OFF. To stop the lens in the zoom
fang'e; a forward rotation operation is included to remove
any possible backlash. - ' '
35 When this subroutine is called, the focal length of the
"' lens is indicated on the LCD panel as the lens is rotated in



As noted above, the wide extrenmty flag FWDE has been set to 1 i'n step 185
and processi ng advances to step 186 just after the position code POS

switched from[err] 30 that is, the lens is in the wide extremity. 1In this
case, the zoomnotor is stopped in ste%é92 the Il ens being set to the w de
extrem ty and the subroutine ends. when the wide extremty flag '
[err] is theénrevepseodirpetiensi(siebsopsot. hnduglﬁlét.eps‘he@'¢a$rtcér195v11ﬂlil | 35

{he Post tépexeptiey DBRab SrRIbLOiBdch BabaP RO r8BetetBlL. 0 Lhe [ esul

obtai ned fromthe CODE Esubrouti ne ca step 194.° When the
position code P® EMBRYeSubroutine fatlsythfie CODFe @ﬂ&nﬁ\é’f’?@dtjl{‘@r tje bei ng
set to Loﬁtﬁemownermpaslbﬁahe £6dapRif ednien 36A8 1pFt&pd 14w subr quld ne
ends. ere ?fi éég go% tions erf rne?get t.,his s broutine for
the |ers T k 8F‘e§‘eis 3: l’k%(a 1€hhdh e | ens

is in: thegﬁe:aﬂexpotsham onralectutalie HoockDgti t cinkslsehet (pda:ith asofie dal |
this subr, a@tiéesttagugoeopoqﬁ-i Orbfécégél{!lg 1 B8RO Wil i Ss{ s PaR! ! O

10 code PGS switche rom extremty. he macro
switch | #ichakéfd f rIRRIONEDE ARFSitigmecpdrgdesonss gggater] &han eke | ens

st ops at mmdlt" ,retﬁé\eléﬁﬁl isOAnCete RS Warhe o ' DN tREN 1 0&OM
W DE bro |IIustrates¥%€e fl owmchart of the

o pERoess g | irBimats HREEH8 Lo8m wi do_cu t ch SYIVto
ON when the | anrs |s§:epn 65 z odtherndeaind siobschotSWhacihs t lehecRedextpemnmity.

- The Oper%tett%%l & Sg iy U‘%[é 0Gale 'E@gtcﬂrOf . tE? '@tﬁ‘ st Qe 4g eg remty
-are simlar to't opér ations performed i n"the ove.descr i bed
MOTOR REVRRSRSSROPATERE tobtbet iGHPE . CHH—kﬁ%@%‘P‘JtUMﬁ step 1WSDE suBheut | r@

the | enspeitSioP 8bdanpdlesicedasi thabkel i€ determine if it is
15 greater than or equal to_"ZH". When the position code is
- greater than or equal to "2H“, the lens is in the 2zoom
range. Thus, processing loops between steps 165-167. When
the position code POS becomes Smaller than "24", the
- execution. of the loop is terminated and processing'proceeds
.20 to. step .168. _ o _
In step 168, the CODE CHK subroutine is recalled.
Thereafter, the p051t10n code POS is checked to determlne if

o
o/

it is equal to "ouy". Until the positlon code is "OH", a
loop. is executed between the operation of executing the CODE
25 CHK subroutine and testing the position code (steps 168 and .
169) . Once the position code is "0y", step 170 is executed \)
to. apply :a zoom motor brake to stop the movement of the
lens. . Control then returns to the MAIN program. _
However, when the lock switch SWL is detected as being
30 OFF in. step 130 of the CODE CHECK subroutine (that was 2
called=in_step 166 of the present subréutine), while the
- lens is judged to be in the zoom rénge in step 167, the
. position of the lock switch SWL in step 165 ﬁill be judged
to be OFF. Accordingly, processing will proceed to steps
35 171-178. - | -
- When the lock switch. SWL. is determlned as belng OFF in



travel range. Wien the WDE subroutine is invoked, the focal |ength 25 of
the lens is indicated on the LCD display panel (step 200) and the zoom
nmotor is caused to start rotafing in the reverse dixrection (step 201).
Thereafter, the CODE CHECK subroutine is.executed and the status of the

| ock switch SW., macro switch SWM wi de sw t&h? SWV and p05|t|on codé PCS 30
are checked. stép réshethehénbdcktiont phroﬁ\i&blmnomhillagc ig dis S ito AN

t 203
Lo the WAIN prSERaN7Men BT, CRY GHIC Sunfofihe s a%@? f%%&?o#%pc@égﬁ .
checked to del&2h nafterl whrlshequal cpde[ ehahgen filﬂesz;ﬁﬁG mmotaa in step
I ndi cates tha i%ﬁpetbe%t'e%di@)ea £t OPt pﬁQQ' NeldrP s & ?E%bﬁt"ﬁ‘ﬂ‘ 986 of

pOSItIOI’] and the .zoom ran IS 1IN sto IthI’]

D e e POPR] SHEGK, (b TaSHivkna st Bt BBGENE! Lol TARED ELLE fi

a period of [@éﬁ]t&ﬁl,aﬁrébééﬁlhé kEb8ps2€nrotgh suapaunvneanal 1y 3unt idrddie
posi tion - -code, POS s

es. froma va of s 209 and.210.
When the posit¥ohSc Mpss that Hiﬁl '»'gig,ﬂ}% 5?8 aiNg hRagopsen
change fl ag [mt]tbhe,wulxauaxis,enthq bbagtEWlDEode S thad l@eenpxﬁma)ned he

zoom not or br t subr,qut d

case, the Ierglkgcséi% Ob?ﬂsgﬁ ]‘a emt EQ%B 111949 %%ﬁeéggéﬁ%hgn%ggde
POS, test ek | #P@N dpP DS, lﬂo@sfﬂﬁvaééudllrﬁéti]mt A stePud78f the wide switch
SWNVis checked in wiep 2hd poélftltd?? dbsle pukt Gly Wé@e&eint @Hd\ 1oop of

rocessing | oo sbackto te n this forrred
anol vingg 'ge%znﬁf t}%t héh?e?'@giga %\gnr858ha§ Fﬁgnwgggge;‘
Whekat he Wi de:]sa'altem in stept A76REF, Eise debemmmobedri bratkep JHBtheheapplled

d f
!stnalrtcgfjl ?2 gr%%t%@ %ﬁg [:ﬁgizl'oisrﬁ%hrgﬂg b P olifie afid?rﬁl VhiBh this
15 subroutine was called. The stop position of the lens in

this operatlon has twelve steps, shown by circles in Fig.
26. : _
In the ZOOM MOTOR REVERSE subroutine, the zoom motor is
. U ' s'tdpped at the point where the position code POS is .renewed
20 by rotating the zoom motor forward after the motor has once
passed the boundary section of a position code POS. This

cancels any possible backlash that may occur. For example,

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

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

25 focal length indication is not prohibited, the value "46 mm"

o ' is indicated on the display panel. 'When the zoom motor
causes the lens to enter the area where POS equals "é6yx", the
display is changed to indicate "50 mm" when it enters the

~ area of POS equals "74". This may give a user the
30 impression 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 lens
to the wide extremity. Therefore, to prevent such a
misconception, the indication prohibition flag Fygpgp is set

35 to 0 (step 178) so that the focal length indication of the
'~ lens is shown again at the point- when the zoom motor stops



(step 215). Then, the position code PCS is obtained by 20 executing the
CODE CHK subroutine in step 216. If the time period has not reached t2 ns
(step 217), processing junps back to step 216. Wwen the tine period t2 is
is reached, the zoomnotor is started tq rotate in the forward direction
(step 218) to nove the lens to the tel% ange. In step 219, 25 the [err] ns
tinmer is ¥ekAakingd and the CODE CHK subroutine is rerun. Then, the CODE

CHK subrout i nggmén ekREH! 8dbRRALi R tﬂ%all'sed:hﬁ?kgéebo 2%eeof ftﬁQth'Iﬁe
period [err] ns has, been reached, t he Iyre’ -period has - n been
reached, Hﬁ‘%&'&‘% n} Furﬁ??a&acke’?%t’étéﬂdéﬁtﬂenr e‘%xE‘é&P@atlﬁ'@dC(%E EHR 30 .
sgbroutl naspwyenfbhrez ai perisod odf| e%rﬁéfmdm Jegn nesspetke prﬁalteaﬁegg )
advanc e fi riods for the s _arge selected suc
t hat [%fr etg%ogr?t °ur|ﬁferr‘§&l§§ REA 7 |?1tl=$% %p in fﬁ% t%ﬁe period [err]}
correspomli FQRRARD rROTARION s(ZMERN) BubxoBBirei ni nat e backl ash of the
mechani cal SYSRA) y@: gﬁo&gethwefmdﬁa% fltﬁgr rz;]bmplrm?ré@ FORARR RD |

I ar ger han err nme perio

arbitrary val ue
shorter ﬁ% TIGH, eS‘Flé‘F%“Wa‘Eﬁd %‘Pb‘ﬁhaisacﬁéﬂ-ﬁ? dnosten @& Rt tehe FP‘emty
than is mqﬁdu In @hes 2adbréveinadigrridaivyhithie | epebhtdopl r thats 5

cl ear and set he urpose.of this fla settln xpl ai ned in the
ZOOM b% i‘u g"neﬂj Wég?‘ac%imper‘?g{ heQf © Fﬁe | ens-
i s displ a‘.yxed mnd\esvtﬂfbhh SWl ayspehehgedt Ife'omoamr‘mﬁcoromrakm tsenppheed and

t he subr ﬂﬁtdr%e %ﬂﬁmssm the M%h%kd])_ éﬁ%‘ aﬂ%fcl{’ez%' 1EhE (z]-é%l-c'::ﬁ?$ gfiQ“lJ RSt ep

Fig. 17 shows t rt of routine, which i1s ca
38 of t h@agRONe¥tdymkY. This subroutine is called by setting the teI e
swi tch SW t owBér\heRet hgobRNMATOR N FORMAREO MROFRET OANdstiBeoReshbi 0fs code

PGS 15 called, the focal length of the lens 1s_1nd1cated on the LCD
display. In addition, ‘the wide extremity flag Fyipg is
cleared and set to 0, while the zoom motor starts to rotate

the lens in a forward direction (steps 180'182)'
The CODE CHECK subroutine is performed ahd a
20”determ1natlon is made as to whether the position code POS is
. less than or equal to "1y" (steps 183 and 1&}) If the
position code is equal to "oy" or "iu", the lens is in a
position between the wide extremity of the zoom range and
the 1lock position. To permit the motor in th_e. forward
25 rotation to pass the 'ﬁide e_xtremity or stop at the wide
extremity, the wide extremity flag Fyypp is set to 1 in step ;;

185. Processing then loops back to step 183.

O

The camera of the present embodiment
is'designed so that_backiash from the gear systenm
30 is removed and the stop position of the 1éns in the wide :
extremity is set just after the position ¢ode POS switches
from "“1p" to "2u". 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 "2p". It
35 cannot always be determined if the lens is in the wide
extrémity by'only'examining the position code POS.. That is



15 is not equal to [err]. The operation of activating the zoom notor so
that it rotates in-a forward direction to nove the lens to the tele
extremty is simlar to the operation performed in the above-described ZOOM
MOTOR FORWARD .ROTATI ON subroutine. It is the sane as the WDE subroutine in
that 20 the lens can stop at any desired p tlon inits travel range. Wen
t he TELE subr tlnelsc |l e the focal le %thelensls ndi.cat ed on
t he LCD di spl p’é‘?@?mén ¥ hEhs B8 ’E"ér tgﬁ esvige, gELFEmiLY, £ #BﬁvvgwctDE'
direction (steps 260 amda %o&ﬂﬂioqu@d@OIOS]—l%emdmewtgneatercattnaad "Lyt ep

232, and the h o t

SW tch SWr ar#%%é {'I on co@é%grgﬁe%kg g ?8 EWﬁe{ﬁQF%\/\g}( E%ltt

or the macro amittheh :(QSHp:bDIQMdPQSZQS akraMly pqme@ternghQUVahﬁésatothep
235, whi ch g{#% t hg t

after \/\,;1gr(35am'|'[1i atbroutl ne was {:68.‘?? m? % ag :1\?\%?]5% ange?ﬁesﬁgirrlg
switch are b&hﬁw tdekeprning i:%dbtlﬂw&e%‘iaﬁ‘?—ﬁeﬁo(?“ §8E8P238%) o

det erm ne whet her wHen sugé qeééfotmﬂt&a sals ton] ficeséin@hsdaéneee toon

d I t hé tch hecked t et
ST O (SEEFET | sonEhafnEhe T ({5, BOEAS Bos the grtr oXRERRIEY

equal to [erndhéﬁte ﬁmstpcbshﬂtmﬁ pedéorPoBdisn "EQY .t elWheswi ttinh vals&i ppetihe

because ”1 b fé&%‘e&éﬁ%é@ SKLEERN ¢dpr g@g@rzn f&ﬁé;ﬂgﬁgg‘%dto

step 238 he  zoom notor brake and

progr HowémerStelP f 1371el§o§|eﬂ'-ﬁ6ﬁ‘1@@§e tas b%skeﬁﬁaﬁhFEr l"]cu'r'eafﬁ*ﬁtf’t h88)vhe
tele- S tch tha@Hs Prerésiens |i%0F3§1 h?d‘é 380kt 8Angd7. prbeRsuifiep d:éke to
sta‘)cs-'lntheloop conpri sin stegs 7vvh|Iet tee éﬁﬁ ON,
until the 10SFERs1PachkOs & 39 . Fuvesn °ne teP® %9\7]’"9 :

back to step 18s6. Thus, as long as the p051t1on code is

15 less than Cy, a loop comprising steps 186-189 is formed.
_ At some point, the position code will be grééter than
or equal to "Cu". When this occurs, the process breaks out of
. the loop and goes to step 190, which repeats the CODE CHK

L/ subroutine- (steps 190 and 191) until the pos1tlon code
20 becomes equal to "EH" When thls ocecurs, the zoom motor
brake is applied (step 192) and proces51ng returns to the

. point just after from whlch thls subroutlne was called. )

When the macro switch SWM is determlned to be OFF (1n

_ step 186), or it is set to OFF while the lens is in the zoom

s 25 range, the wide extremity flag FWIDE is tested (step 193) to
determine its status. .

. | As noted above, the wide extremity fiag FWIbE has been

set to 1 in step 185 and proce551ng advances to step 186
. just after the p051tlon code POS sw1tched from "1H" to "ZH"

30 that is, the lens is in the w1de extremlty. In thls case,
the zoom motor 1s stopped in step 192, the lens belng set to

- the wide extremlty and the subroutine ends. ,
However, when the wide extremlty flag FWIDE is O in
.step 193, proce551ng 1oops through steps 194 and 195 untll
35 the position code POS is sw1tched in step 195 as. detectlng
the result obtained from the CODE CHECK subroutlne called in



'is set to OFF (step 237), as shown in Fig. 26, the zoom notor brake is
applied (step 238) and control returns to the MAIN program BACKUP
operation 15 Fig. 18 illustrates the series of instructions that are
executed to performa BACKUP operation. This operation is perforned by
diverging fromsteps 6 and 57 of the NN program as well as froman BAD

CODE LO@ERBG $90P) wRBAT *hikOPodit ibhe d%%%ETpcszaoQﬂ%ﬁg@s d8egfqiipalkedct i ons

are 20 &?rformedto mai ntain. data in the for a Léxed period of tine
by pownerBhd Rt PRI %a@’écumc’a?l%r?% t@uﬂ)pl & PPBM BREOBackup
capaci to:rra’i&Q idheapphitedain estye 3009 2 sandnbvedsabroatiingl ehdad. Wien the .

canera goes i r ti that reguir Iargé
anount 25 of 'ﬂf %I’I caéA%gv\éQ’Dar%Eggsp?cﬁ%ieﬁggg% h§€§ ﬁg%}fac! E& &?ﬁe menory
can bé makniovdrirerfcers theglenspwbichl arevinarkede hl?A@dur%kgxeraml Bagbegi ns,
all inpyg with the exception of the lock switch SW, nmacro sw tch, SWY
battery sw tch SWB and filmswitch SW are ignored_in order to 30 m_nim ze
el ectric powdiok @rampteorwhenThhe lengcdgnin fhed 1Pk vipehr gt ABdport s
on the &hd LMK raantch | P etiTEl® GFF adb Cak ptd ¢PIE tiyie &eb¥outine,

above. nities TE08 BHRLIICE 7| B8 d1 cbpdabos Unble iRy Blgieieh"e
i ndi 3& icodeof PORe swibehes fxiayh thg"f |11€m "2g"adveinetd diss dltbpl ayedeon the

LCD di sghdtRans). WhJﬁeéhetHSc%OE{h&éhele chRBgBL TP IS bFF
swi t ched to a | ower regu%{\% (st eQ' 52). The operatlng speed of the cane

i s redud®d e Fangs | i therekans FtepR %%n%‘i‘% eetRthi t?
As is geher? thepoditidie doitfé errosarsvmﬁmers catorb * opena,is. oper at

ﬁnhgrggiggégsﬁ (%Esorml%ri%r&ti usual ly requires. or instance, when a
Fig. 16 illustrates the flowchart of the 2Z00M WIDE

subroutine that is called by settlng the zoom wide switch

SWW to ON when the lens is in the zoom mode and does not

reach the wide extremity. The operations.to shift the focal
length of the lens to the wide extremity are similar to the

20 operations performed_'in_the above~described ZOOM MOTOR

- REVERSE' ROTATION subroutine. However, in the WIDE
subroutine, the lens can stop at any desired position in its

O

'~ travel range.
. 'When the WIDE subroutine is invoked, the focal length
25 of the lens is indicated on the LCD display panel (step 200)
and the zoom motor is caused to start rotating in the o’
reverse direction (step 201). Thereafter, the CODE CHECK
subroutine is executed and the status of the lock switch
SWL, macro switch SWM, wide switch SWW and position code POS
30 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 a’.nd prOCess_ing returns to the MAIN program.
When both switches are OFF, the position code POS is checked
to determine if it is equal to "14" in step 206, which
35 indicates that the lens is in a stop prohibition area
- between the lock ppsition and the zoom range. If the lens



operated at a 6 Miz clock rate, the mcroprocessor nay draw 200 [err] of
current. If that same mcroprocessor is operated with a 8 Mz clock rate,
the m croprocessor will operatg, 10 approxi mately 33 percent quicker than at
the 6 MHz speed, but it may require 300 [eréi1 of curtént. Thus, one

techni que for reduci ng power consunption of=an electrical ci rcuit Is to
reduce its cliﬁzkinathealsd:dmim:dtsilaidz:implésa@d bher moomgnater PORT rotated

| NETEALT ZATE Gy to erage 0 88 faifé\&?thaé‘lﬁ ads%dStﬁSfeﬁ (p?l. & O3k ty

This timer is use ranrel fcation on t a pané
and al so to dtfer ABnsShayh ndhoFidsetd§ng Sheses/\ebmugwecweets IlFP'étbptth

the battery %émﬁy\Bcbéet @ébe@wtﬁ:dﬁ@serﬂ‘?di@ ahehige b g geted ondNe L
the switch set to 20 OFF, the filmindication ¢on th eLCD}{jlsIa anel

starts to ﬁﬁ@%eﬁ 09heandt 124Qr i s W‘é‘?ﬁ‘)v&@e( sPeFibigh codge qhameﬁm t 8F
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di spl ay panelmotsaxerlalsaalde( §sepppd8pdanctEmcet3) ngnpr dbee dsulhost bpe 288dsl. f
he fil i h h
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processi ng goes mste to step st

checked t d%et er ni¥hersot eﬁ’l‘?@rlf%}%er??ﬁleo?oﬁtr I%eq V\bnmsﬁﬁpesz%s 98§§ed
since the timyt V@ﬁlésif ari d, thd dEestud hep €N Videt&sitan HWASES, checked

rocessin u s te 4. \WWen the tine peri reater thap or

gqu€h ie/g ) %r?l c'esglﬁg Jhe #d ‘?eﬁ"‘z‘é'dghvw?g'&é ﬁgt ts’:dgf’er hed
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to 0. \Wen g§f %gé@okﬂ%‘dcalﬁ%tl%% 5\6’9-@1@“ gﬁtfla_q_s PASSeflens

since the t_| started, processin oes romstep 259 to ste
15 as reached the wide extremlty

When the wide switch is set to OFF, as determined in

step 213, the indication prohibition flag Fyopsp is set to 1
(step 214) and a timer is started to count a period of ty, ms

Q (step 215). Then, the position code POS is obtained by
20 executing the CODE CHK subroutine in step 216. . If the time
period has not reached t, ms (step 217), processing jumps

back to step 216. When the time period t, ms is reacheqd,

the zoom motor is started to rotate in the forward direction

(step '218) to move the lens to the tele range. In step 219,

, 25 the t; ms timer is restarted and the CODE CHK subroutine is
o . rerun. Then, the CODE CHK subroutine is executed .and. the
timer is checked to see if the time period t, ms has. been
 reached. If the time period has not been reached,
processing jumps back te step 220 to re-execute the CODE.CHK

30 subroutine. When the time period tl ms has been reached,

processing advances to step 222. - _

The time periods for the two timers are selected such

that’ tl is less than t,, as shown in Fig. 26. - The time

| period t, corresponds to the time that is required to
35 eliminate backlash of the mechanical system, while the time
' peried t2 corresponds to ' ~ ' an -arbitrary value  that is

zoom



260. However, at this time, the tiner flag will be equal'to 0. Thus, ‘step

261 is executed, which forces the tiner flag 5 [err] to be set to 1. In
step 262, the LCD display panel is deactivated to conserve addit.ional
el ectrical power. Then, processing junps back to step 254. ‘The BACKUP

operation stays in the IooE of steps 2%4-260 until the batter witch SWB
is set tbatmerifhan ty4 (RE theetimeswpaniad & 259 EhﬂF@&Feé‘-{’taﬁatti ess
than twotRenUeas WR%1EAARD UG ﬁ&@hﬁlﬂﬁésé\ﬁstétﬁﬁ’ée@_e;@ B2l gpd 262
are skipped. .Thass.whgn el ectrical power to the canera is renoved, the LCD
di spl ay banB( ifi PFSESRinue to indicate a display for a period of two .
m nutes. - AftEn sheplZ32Ryo thenurlipmtiiarh prshibbspicy paagl FWE'D% beisshut

of f. e t is,.installed,i C ra, i pdicate he battery
v £ cre ECH AP ER FRASERS 384D oy oS WP SBReRr st Tsy 2RG" BES IR Mtned

| oop, 't métplai;kedatie'l i thewi 20K d MATOR t BEVEBSHOrRATATEQN: @me-and it

i s deterpided eReWHRIdAY’ Ferddti® F'tRE 2bnSCUIERIL YIB! &n MERM! §cTiave
passed sipce.the tinmer was set in stega264. I f | ess than seventeen_m nutes
have pasdtiPlaYie Ranfk: f th¢ [ éPPP i ROERB ikFAkY o 18et PR hedwRthethe i s
3et Ito lslﬁBi‘iﬁlﬁtiﬁE_)ret_ufflst Be _tha%xusptogeagéz?omr for theI !_C(Ej) (25

i sp | s turned., in step - is re- applied (step
266) @%dﬂﬁﬂi TF#@?‘*Eﬁé?F?ﬁ#Fgu B8 ed and set to 0 in step 267.
Thereafter, bBtgup If1 aghéBE itheeflowchart siEptBeéd BRLE psoabessitrigiedi ver ges
to the BRAR GODR - LOOP)stQRETr 81 0fe t er ocesshng. .30
Wien the tiner #%gl]—'#%ﬁ S se%Stt%g) 0,§§$tc(;a]{)s% 6 gﬁnggé_{-%ﬁggéki pg(?gﬁ% o .
ConsequetitPyoutine | &9 @addies) PangptiingothedeelsasbdtcpndBdtopMeessigg
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motor so that it rotates in a forward direction to move the

lens to the tele extremity is similar to the operation
performed in the above-described ZOOM MOTOR FORWARD ROTATION
subroutine. It is the same as the WIDE subroutine in that ,—~
20 the lens can stop  at any desired.position_in its travel o/
.~ range. - - : : o
When the TELE subroutine is called, the focal length of
the lens is indicated on the LCD display panel and_thé_godm
-motor starts to. rotate in a forward direction (steps 230 and
25 231). The CODE CHK subroutine is called in step 232, and the
status of the lock switch SWL, the macro switch swm; Fhe teie :;
switch SWT and the position code POS are checked. If either the
lock switch or the macro switch (steps 233 and 234) are ON, :
processing advances to step 235, whiéh' applies the zoom
30 motor brake and returns to the point just after where the .
subroutine was called. _ :-_ N o
_ When the lock switch and the macro switch are both OFF,
"the position code POS is examined (in step 236) to determine
whether it is greater than or egual to %“Cy“. If the '
35 position code is less than "Ccy", the téle switch is checked
- to determine if it is still ON (step 237)._ When the



to the series of instructions that performthe RESET operati on. BAD CODE
LOOP (BC LOOP) Operation Fig. 19 shows the flow of the series of
instructions 5 that performerror processing. These instructions are
execut ed by diverging fromthé CODE CHECK routi nevor the BACKUP

operation. \Wen the BC LOOP starts, data fof° the lock macro
switch SWv arRPsiian e‘bo%"ndpg§o+%dgFﬁaFr%ﬁoF93{‘s?§pe$5a;V\%? Clﬂ en, 5)’fahé"eﬁé’ck

gp flag [err]thaﬂ: tmtpélrf@nﬁm eds:gn ﬂl@e\r/]\beléefswitchslsekk‘ippéd Ebetause the
etermnatio as: t.o € e error s diverging.f

e SBACKP o TAF (isadfed 1he (ol R e REFEIIERE FhhES, BrBpepEIne’ phBY
reset to O irtostsxpapzaAfseraar o applyChhed sapdmlymmtmr lbake andlt retdrno
OFF (step 28 verges back to the MAIN program Wen the
BC LOCP is execut ed aﬁefp%%%bx CHECK subroutine, the test perforned in.
step 281 will be HQEEYeE, Thiis tdveepposgdtion pcosassds, leaswttlan SUFgth
data is 20 mjHitR. thﬁaseﬂewamet fywaﬁdeis oke, b@&foe;@ssawg Clhosp®B back

tested to determne i f atter rogessin
hoos o ot oo ESLALER pabt | Tmd epbYORPADE SHAYS o1 Ehe] arE GoBPRLELEmns
advances to igte@ACGRP-2pRr #hide e teléheswitwh haWeris soiNf cluritsil the
d t t h t

dot er 1 ncdd. 3l Phadiify £hE 3450 RWhn IS SHeSNRINANL PO S
set to ON, pr%e%%tn@'—%cﬂ%ﬁcé§tte@ A¥D 289s mhawmatnvdiig. | 6al Ithenr g@om

swi tches arepdtor Hreke28% Hphisiadecasd tomgetfidi donthst hesthhrs sebt g

of | ock-4and 0 switches ( and SWM are different fromtheir values
stoked in th%ﬁ’ﬁ? 5%™+t hese switch settings differ- fromwhat was :stored

in the menor BACKUGC @peinagiadhyances to step N
15 Fig. 18 illustrates the series of instructions that are

executed to perform a BACKUP operation. This operation is
- performed by diverging from steps. 6 and 57 of the MAIN
- program, as well as from an BAD éODE_LOOP“(BC_LOOP)
(;f ‘operation and the RESET operation. These instructions are
20 performed to maintain data in the memory for a fixed period
of time by powering the main CPU with electrical current
supplied from the backup capacitor 320 when the battery 300
is removed or is ‘depleted. When the camera goes into the
BACKUP operation, all functions that require a large amount
_ 25 of electrical power are suspended so that the data in the
&v/ memory can be retained for as long as possible
When the BACKUP operation begins, all inputs with the
" exception of the lock switch SWL,-macﬁo switch SWM, battery
" switch SWB and film switch SWF are ignored in order to
> 30 minimize electric. power consumption. This is accomplished
by switching the ports on the CPU 100 from an input mode to
- an output mode by a PORT INITIALIZATION subroutine in step
250."Thus, only information for the above-noted four
switches will be detected. ' S S
35 - In step 251, an indication of the frame to which . the
film- is advanced is displayed on. the LCD display panel.



289. 35 In step 289, the voltage of the battery is checked. * If the
battery voltage is nore than a predeterm ned val ue, the battery is

consi dered as being good. Thus, the blinking of the LCD display panel
becones OFF (step 283)  prior..to diverging to the MAIN program The MAIN
programw || then determ ne what infor I on shoul d be displayed on the LCD
5 displaWh@mndthéNE&bck1iatéeofethesmhbtbpﬁwﬁesswtddsmdﬁxﬂtﬁﬂ&Nﬁmda

- phot onet 1 - an t he settjng of th smntch SW
g maer beusl ereaidl o ddn Jo2 £ phE oBftat Mg oprySh, ofnEnth R

the resp&&t FeausRdt hees160( slwss' zaé anue288)equore(n2)1ttsh@fbameerojamega ;

j udged a@ﬂ&%‘u&&ﬁo ngI :(§t¢§8n3§§il tiaﬁodﬂ@D QhéF)'f%%tE%nedn bd 1 &k fRhin step

290. The settin the lock swtc W. and macro switch SWM are stored in
menor y °( SCHP V¥ tar’rds a°866ar’ﬁ$dpau§59| §“9’Fﬁr8&¥c‘§’d“fsf%‘|9t29??mﬁﬂrtﬁmio t he:
BC LOOP psopilly bheedquireds stRyr 2Bdstances whehoop hliceopiosespdr28ils 292

unti | tery. e t a ration F
i1l ust ragggg?%%hsgrt ea{s 01&&% H’J%lt( g%s:gf gﬁgapggggéc%ggg\%kegn hgehfégET
oper at i 0R0Ps Pdeciforquxrent .Thj Ef 2thagesaneonirsopyecessoratis mperaedf a

reset - st g khOra WBEMHY Oge88kNTHe/er fRe fnﬁQ;’P&d}%c%@gSiP Ql?fﬂ.atd;%kate The
RESET_qgperation diverges fromthe BA UP operation when nore than sevent een

ni nut &8 ﬁ89§°§&§‘§§&1§| me HeBSFPEr)ﬂ%err e‘f'ﬁﬂ/‘édaFr&hec he MHZerSPefdn
battery batt it amerredairs. 36bepRESE$T clirepr.at i Thus s pael dedthifmause
Lhe capagbior iLind, Hbiat kSRt oho bl bt e SOLLEONP RlaHlR TR
st or ed ‘i hot Iredmaer \i tmycledkareteatandr thuis ndis baccempdldlshedadyback. V
running the PORT INITIALIZATION subroutine.
15 Next, a timer is started (step 253). This timer is
used to erase the film frame indication on the display panel
' _énd also to determine -thef'memory. setting of several
switches. 1In step 254, the battery switch SWB is tested to
determine whether it is set to ON. If thg switch is set to
20 OFF, the film indication on the LCD display panel starts to
blink when the battery is removed (step 255). The film
switch SWF is then checked in step 256 to determine if it is
set to OFF. If this switch is ON, loading request flag
FFDRQ and loading end flag FipEnp are cleared and set to 0
25 (step 257), the film frame indication on the display panel _
is erased (step 258) and processing pfoceeds to step 259. o/
_ If the film switch SWF is OFF, steps 257 and 258 are
 skipped, meaning that the processing goes from step 256 to
step 259. At step 259, the timer is checked to determine
30 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 equai to two minutes,'processing goes to
step 260, wherein it is determined if the timer flag Fqy is
35 . set to 1. . _ _
' The timer flag_FTMlis'initially set to 0. When step

—~
/



30 First, all nenory locations and flags are cleared in step 300.
Thus, the position code flag [err] is also cleared so that the PGSITI ON
CODE | NI TI ALI ZATI ON subrouting is called when the MAIN program starts.
Thereafter, power is applied 6"t he LCD di spl ay paneli“and the PORT

| NI TI ALI ZATI ON 35 subroutine (discussed akpye) is called (steps 302 and
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indicate a display for a period of two minutes. After the
15 two minute period, the display panel will be shut off. :
, When a battery is installed in the camera, as indicated
. by the battery switch belng ON in step 254, processing comes
. out of the above-mentloned loop, the clock rate is switched
(/ back to its normal rate (step 263) and it is determined
20 whether a ‘time period of seventeen or more minutes have
- passed 51nce the timer was set in step 264.
If less than seventeen minutes have passed the timer
flag FTM is examined to determine whether it is set to 1
| (step 265). If the flag is set to 1, power for the LCD
b 25 displey _panel (which was turned OFF in step '262)  is’ ‘re=
applied (step 266) and the timer flag Fpy is cleared and set
to 0 in step 267. Thereafter, backup flag Fpc is set to 1
_' in step 268 and processing diverges to the BAD CODE LOOP (BC
LOOP) operation to perform error process:mg. -
10 . When the timer flag FTM- is set to 0, steps 266 and 267
 are sk'ipped' Consequently, the LCD display panel is' not
. reactlvated. Instead, processing goes from step 265 to step
268. | - o S
When it is determined that more than seventeen minutes
35 have passed since the timer was started, the timer flag FTM
' is cleared and se't'_ to 0 in step 269 and processing ‘diverges



request. in display nenory XA, and displayed on the |liquid cryst:al di‘spl ay
panel of the canmera (steps 322 and 324), the flow operation is conpl eted
and control returns to the point just after where the FILM I NDI CATI ON
operation diverged 30 from However, if.the filmload indication flag Terr]
is set to 0, processing advances to.stgp 326, where the filmload end flag

FLDEND | sochetkediet ik ¢! athdergst ibhis! thatl LYORABERRNLE S He F‘ﬁl‘“ ne

(step 328).is ca led. This subroutine 35 perforns a film count check.
Wien [erPPeFatagi-equal to "0", step 332 is executed to display on the LCD
di spl ay BADPeOBRE LbePnyBeeLooP)poOperationhat have been taken and to store

the content of,the filmcoun spl JTeNOr

returning to %ﬁg p&%ﬂ ?%ﬁ1&ﬁﬁcﬁaﬂ# og gb&u%ﬁ%%ﬁ%@?ée&n§§rUA%qus[err]
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corresBo cae‘ta‘g %’k dg Ebl%%& GS'?:I s store I n t%b£§§g%ﬁ§yb%e%ﬁy XA
(step 33% ererakiani ndi cati on area of the display panel 32 is 10

bl anked so thﬁlﬁeﬂotfﬂe| Bo NboRtsearts, PagYadedr MR 1dck hewiten! gwipanel

d VDD | | ] to th d it 725%. The FILM
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and WNQ,MaSﬁ&IﬂAN&eﬁutertl N@henWitheh bercﬁcupﬂtﬁrargelﬁéeget tdhe, fliewc
dlagram1%N égg%s%%lgsln step 282.. Afterward, the LCD dlsplay panel
15 is switched to OFF (step 283} and processing diverges back
to the MAIN program. ' | |
When the BC LOOP is executed after the CODE CHECK
‘subroutine, the test performed in step 281 will be negatlve.
Thus step 284 iS-processed,'in which_switch data is
20 inputted. - Based upon this input, the battery switch SWB is
tested 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. _ :

25 °  When the battery switch is determined to be ON, the .
tele switch SWT, wide switch SWW and photometry switch SWS \

are examined (step 287). If at least one of these switches

®
o/

is set to ON, processing advances to step 289. _
Alternatively, if all three switches are OFF, step 288
30 is checked to determine whether the setting of lock and -
macro switches (SWL and SWM) are different from their values
stored in the memory. If these switch settings differ from
‘what was stored in the memory, processing'advances to step
- 289. g - _
35 -~ In step 289, the voltage of the battery is checked. 1If
 the battery voltage is more than a predetermined value, .the



I'nstructions that conprise the LOAD operation is illustrated in Fig. 22.-
This operation automatically winds the filmthat a user inserts into the
canmera to the correct locatiof.25 so as to permt the taking of a

phot ograph. The operation is perfornmed when there i’ a. change in the
setting of the lock switch SW., the macro SWtch SWM and when the rel ease
switch is sebattenyCEE tonSlidexesiumsnddirg gdwil oamihusg, r theedil ikdomg et |

has been set L it m,. L LS e 2 W ul se: cou r
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(Fig. 23).5 HspPIAY ZB8N®h-flag [err] and wind pulse off flag [err] re then
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In such &% #&tep 284, so as to loop through steps 284-292 until a good

battery is placed in the camera.
RESET Operation _ ,
Fig. 20 illustrates the series of instructions -that are
C) executed when the RESET operation is performed. . This
20 operation is executed at the time of a reset-start or when:
' proéessing diverges from 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
_ 25 operation is performed because the capacitor 330 is only.
s intended to retain the contents of the memory . for
approximately seventeen minutes. After seventeen minutes,
the data stored in the memory may be inaccurate or may not
be reliably read back. .

30 - First, all memory locations and flags are cleared in.
step 300. Thus, the position code flag Fppg 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

35 subroutine (discussed above) ‘is called (steps 302 and 303)..

- This ‘subroutine sets all ports on the CPU 100 (except :for



processing diverges to the BACKUP operation after the forward rotation of
the wind-up notor is brought to a stop 20 in step 3408. Wth a battery

| oaded in the canera, step 3409 is executed. This step checks to
determne if the filmswitch SW is OFF or ON. If the filmswitch SW is
ON, step 3410 is processed. This stepS&ets flags [err] and film 25 counter

[err] tothe" .lddlopswibtenl swugr dnarcmcat swmteh tSw W Balt Her PO teht epwB412)
and t hen rgt Lps to%g%@% am h% atlon is perforned in case
the back®B fL Br SPRECR,REFL § En EH & H@’ Ste fil mloadi ng process

(this processThe lstatmsafa tﬁanflxhosﬁtbm SWFanics ngnpptteadi dm) .st3p .
I f the bagk c r ag k S fil h. emai ns
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pul se BfOFF§| agIffer t]lequﬁibm 1 SWltSihncéSf | @BF| erf11ms Jadding | pecomas

af firmat hd§s HPACT "ﬁxé&é’f‘é‘réo ﬁﬁet Cfﬁtn?plééé‘lrbau@%tterf‘ia@ ? etiher SV\WD
equal s SWAP. e nds to RU se l.evel .

(0]
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3404 t 0 BRQKGP operh'ompn (conprising steps 3404 3406, -3407, 3409, 3413

orr) 1o su (ipubOFep D8 pHEDR LG EbBEAOTES shlip BRD enk3 Myl d i oc

execA@®df}ag SELDRQeiﬁ ngt[ ePF]‘— to“@‘atPr%esﬁ'-ﬁQ 30N *%t §kh§P?6 §’cb@p5" 3404,
event ualtiye r 11 NéWOLER SWEPisS4dBr. Shagealrtas,[ probewslingnawveagegual to

0, step 34 execut d to deternine whether the flag [err] and SWAP
have chary 1€h %ﬁ%@@; °?‘F55 t8Pr1 has been 10.established 'in step 34QQta.
equal 1 ETEM SINPICRBIORcOpebatfen from 1l to O, an affirmative answer is
given to the 45t L0-3L8P %%161nstf\9ét18§1%ce%% n%e(lof“'érﬁ\o ShEP Fitf

15 INDICATION operation are - shown in Fig. 21. These
instructions are executed by diverging from the MAIN
program, the BACKUP operation, the LOAD operation and the
LOCK operation. _ o

At step 320, flag ‘FI,DRQ is examined to determine O

20 whether the register has been set to 1. Flag FLDRQ is set
to 1 when the back cover of the camera is brought from an _

~ open .position to a closed position, the fi,lm is not '

. completely -loaded and the film loading _-indicato'r has not
been ret;uested. When it has been set to 1, a film load

25 request pattern Ly is created, in response to the load.ing_
request in display memory: XA, and displayed on the liquid NS
crystal display panel of the camera (steps 322 and 324), .the
.flov}-' operation is completed and control returns to the point
just after where the FILM INDICATION operation .diverged

30 from. . B : .

However, if the film load indication flag FLDRQ is set

to 0, processing advances to step 326, where the film load
end flag Fyppyp is checked. If the flag is set to 1, a FILM
PATTERN ON subroutine (step 328) is called. This subroutine

35 performs a film count F, check. When F_. is not equ_al'_t;o__
"o", step 332 is executed to display on the LCD 'di.splay'



Since the flag FWPINT equals 1 in step 3417, processing goes to step 3418,

where the flag [err] is set to 0. After the 15 flag [err] has been set,

t he subroutine executes step 3419 to exam ne whether SWAP equals 1. If the
wi nd pul se remains |ow, a. negatlve result is obtai néd* Therefore, step 3404
i s executed. Thus, processing |oops througg‘c,?teps 3404, 3406, 3407, 3413

d 3416. Wen the fl b h 20 f 1.t
o0 L e AT Sl TS of B PG e e e ek, o2 Bepe
t he nmeanti'methehecontrehtpubfe they rfils swuntesd Fgordna displayemenory hxgh

|l evél . This ggg%g.e f@ér%@rﬁ 99‘;3‘3&1&3 é;uﬂ at‘ﬁ—o%’t Qh&?:ht h@léieagoé%%'ia[ N

SWAP in step ere step 3 I'S processe I nce

equals 0 in 9iuprogsdz proce53|ng goes to step 3420 wherein flag [err] is
set to 1. Zhen, step e Q%U"oe AnVatied 329 i1 h@is(in
swi t ched fro a l-ow Ia‘g\??gp q@é hql evel e(gnd S h?é:f\%"{bo a FI LA

PATTERN BLI NREFRDI £26] m%’iﬁﬁ%ﬁﬁ’r 90€Ser 8rr1%‘belu°n3§t4ept§o §ﬂ%i
FI LM PATTERRATBERNK ORMDEGBFbONineubr obhEoematlioni rahmesgendingn pat teia
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Lo a high | ecsP pltdiy 6P L0°sURIPUT CEhE FUAY MORRED S (R
di spl ay t hat 386)r abgokle €41mhdnddcakiondwaeei |<ng dhe Iﬁ’é—Slﬂam aanehoi2 fis m

After exegythDankBa SWORA PR | #1415 ethPicdtion ! isiﬁréb”j?&éaﬁ %@ei-nr qr thfe
wi nd pul se cognt er WWPCNT (step 3422), so that the content of w nd pul se

counter WPCNFLBRLBHe P Ial deVQIT’Olta&eepVﬁnZ}st h%ﬂplsk%ﬁ% R Ghet B sk
wind pulse coipeaitVWeNT equal FIIH .INDIGATIGN Voperatics thent eettRGNT ts

not\gqual to ND PULSE CHANGE 5 subroutine returns to step 3403,
where the pr o%ggy %Q ﬁé\g{ﬂ"gﬁgd§g&ml ier is repeated. That is, in the WND
PULSE CHANGE subrbﬁt the, fike connénF others vinndtew §éocdlmmuaAP¢N’T na',

SUbtraCteﬁs0ﬁ§o@¥s9ﬂﬁg“8§80@é@%yt%l%%ég 33 Wrfleh was described above,
and then returns to the p01nt from which the operatlon
diverged.

. LOAD Operatlon and WIND PULSE CHANGE Subroutine
QJ The follow1ng dlscu551on is directed to the LOAD
20 operation and WIND PULSE CHANGE subroutine, which aré
interrelated. The flOwchart.diagram"for the series of
__1nstructlons that comprlse the LOAD operatlon is 1llustrated
in Fig. 22. This operatlon automatically winds the ‘film
that a user inserts into the camera to the correct location

25 so as to permit the taking of a photograph. The -operation

is performed when there is a change in the setting of the
lock switch SWL, the macro switch SWM and when the release
switch is set from OFF to’ ON, _' assuming ‘that the 1oad1ng
| request flag FLDRQ.haS beenlset ﬁb 1 in the'MAIN'progrém;i .
30 First, a wind pulse counter WPCNT is set to %18%" in
: _step 338. This count corresponds to the winding of four and
‘one-half frames of the film. A WIND PULSE CHANGE subroutine
_(step 340) then takes'plaee in'ecCordance with the WIND
PULSE CHANGE subroutlne, a film advance (w1nd—up) motor
355tarts a forward rotatlon in step 3401 (Fig. 23). Inltlallzatlon
flag mewr and wind pulse off flag memFdre then set to 1 in



pulse [err]. Wien the wind pul se counter WPCNT reaches "O', 10 the forward
rotation of the fil madvance notor is stopped (step 3424), a flag is set
~for the non-execution of a REWND operation and the processing goes to step
342 of the LOADI NG operation. Step 342 determ nes whether the REW ND
subroutine 15 should be perforned. Waem step 3423 of the WND PULSE
CHANGE sslnepuBMm IS executed, a negative answer.. is given. regardi ng

whet her 0 st 44 RroC |n s_t.hrough
step 3404 anﬁg‘f fsletfe t%gg:;ans%pwelrss se‘fve‘% gém‘% tososgéé a 6 Sgtnaar‘ﬁcg In
st eps 34Bhend..MiESecndticmer is gsedt ol mmeD wlse’eteertgrOnfoar the .

REW ND Of‘ﬂﬁt sAduld b ePéwé&xﬁd 359 an¢ 382, dét?l@nﬁiﬂr] CQHﬁﬁe%hﬂaerﬂnd S set
to "1 DEND 1s set to an err IS set to the FILM | NDI CATI ON

operat%auergeeﬁosm)er WRGHT Wi podviestial testpi'hda mepmar RULSB5
REW ND CbnAnchauBrgutlaé (Figustsat,esol be d@s@mhbwt b¥flduw)e a RN

ti whi ch di t 62 t I df,
cbove: rohthBndd 189 BE shePaiast, Sapruafose REA THeRRIoR 4 back
into thetpet wmndmhpnmblterBdsl hyoughitmtior ams thps 1tme«srt_ep<|@em§d dverstigh 360,
the windyup EBI: F\dLsS ddamé‘eé%{}?é%gréf% f{?ﬁedF gwan ota?l%ﬁa”er

step 362|s orme etermn tector switch
SWE i 30CRrE, thﬁ swéf‘ép“i)uﬁ&"tfr%soﬂfo the| drexeaske %‘Foﬁ!%g"bﬁdt Kéll?f—-vm nd- up

not or . W66e§¥\fng$tﬁ€n PECGEHS 8o &HANOAD bPpetatlolld HhiIH @kdnit
e 11118 c 2o hi o APEsHedn Py i BhetBE s ar Ehe ]mwbnt?a”‘%t oo 3
di spl ay pemally afivemcest hel Bl olit $ neecoodsr fefare the processing u
goes to step 3406. After switch data is inputted at step
15 3406, step 3407 examines whether a battery_is'in the camera.
This .test 1is made to determine whether  the battery was
removed dﬁring the advancing of the film. In such a case,
processing diverges to the BACKUP.operation after the
.. forward rotation of the Wind-up motor is broughtfto a stop (:>
20 in step 3408. o _ _ :
With a. battery loaded in the camera, step 3409 is
- executed. This step checks to determine if the film switch
. SWF is.OFF or ON. TIf the film switch'SWF:is ON, step 3410
- is processed. This step sets flags FLDRQ' F1.DEND and'film
25 counter F, to "0", stops the forward rotatlon of the w1nd—up .
motor . (step 3412) and then returns to the MAIN ‘program. "’
This operation is performed in case the back cover of the
camera is epened during the film loeding process (this
. process is khown as a blank-shot film advéncing operation).
30 . If the back cover of the camera is kept closed, the -
- film switchiSWF,remains OFF. Therefore, processing goes to
step 3413, which determines if the wind_ pulse off flag
(Fyporrp) equals 1. Since flag Fypopr is:initially 1, an
affirmative answer is glven to go to step 3414 to determlne
35 whether SWWP: equals 0. - SWWP equalling O corresponds to a
~.low wind. pulse Wp level. If the wind pulse Wp is not. at a




begi nning of the MAIN program |f FLDRQ and FLDEND equal 0O, 5 processing
goes to the MAIN programand runs until it reaches the FILM I NDI CATI ON
subrouti ne. Now, since FLDRQ equals O and FLDEND equals 0, step 320

(of the FILM I NDICATION subrdutine) gives a negativé*answer and step 326
gives an affirmative answer. In step 334, & FI LM PATTERN 10 OFF -

s]y]prputi ne i a@emutreg_,, aglswbd:é&@m@t refufs esSPpoatiepy 341)4h heof :fé@;@@t;t the
o] is stored in the dis menpr ep . ot m cati.on
area on the F’r%‘tﬁd c?ros')‘?[lp-s e&?é??ﬁ#@hnlﬁ%en%hzqif?réév\/i tdc‘ﬂl Vend n
t he “REW ND opti) omtik tbeOvind pudesessiphdpegummes datep Ib8s, thieere a
w nd pul se d ¥ g egat isQn J r . ' d S e ge
of the w nd S}Jl se @?%%gaﬁPovlv% eg\}élhqﬁ)éﬁ i?‘%h ?eggp.ﬁ ?’rﬁg’%,l ﬁ%l‘?gét 'e]b686§fé0%a
film patterth 319 nREERdi T3 odsopr¥eentrdi $aoxsett dhe FhagheFgporprpdQ ePn

i ndi cati on opfc8ddiling hendR Felt@rpat ey Nse&eWa 408 ,t harddiadli 5Pl sutighehgl S
turned-of f at thettl me the w ng EUI si?g]anges frorré& | ow | evel to.a high
level .  Thek® ift€Ped4d?0, aSdBFEr HilR&t i twpoEF n¥dé lad'd RReBRRL otf  firnd
pul se changestfepn3dde/ Wwd il ghe Reuiedlirteddetiortiio® | wiethet aee f faay
of the filmhas bee Lip n%. | { 370 ndi cat th one filmir
has not beenr%a ‘},'gdztéeps g% Y%?Shé}r‘gg?épegf&?}l%e %’rsﬁ?g aft&??ﬁ%i%%?i %ﬁgHE
cor r espondiingsttahltishidad mibei agepevdtirl dspeeavadn 1 heandDSIWD| bpspahern,
|f one frame ardiey [44dh NESthoR)) iopei it £Pe | BLGRECY S e LES! tne
performed in step 370), step 372°is perforned. In, step 372, t'he content _of
the fikoi couedt [Py |step déddlbasedThl§, "mrocessingr goeserto step FREMY -
| NDLCATI ON s glimpig it i £ 0p B el ( leqi€ls AV 4n totep B £81 £ phecéssihg3goes
nunber of the filmo ‘{jleL I'spl ay _panel,.. Wien .t he ElI LM | NDI | ON
subroutine i °c<§rﬁﬁpe{5e Tb'th RS oﬁg?gt WRINT 15 Set 26 10D AHeeR tne
15 flag Fypyyr has been set, the subroutine executes step 3419
to examine whether SWWP equals 1. If the wind pulse remains
'low, a negative result is obtained. - Therefore, step 3404 is
executed. Thus, processing loops through steps 3404, 3406,
(y) 3407, 3413 and 3416. When the flag Fyprnt has been ..changed
20 from 1 to 0 (in step 3416), SWWP remains equal to 0. so that
' processing goes back to 3404. In the meantime, - the wind
pulse Wp is switched from a low level to a high level. .-This
meaﬁs'that a  change has taken place both in the flag Fypyne
and SWWP in step 3418. Therefore, step 3417 is. processed.
_ 25 Since flag Fupiny ©duals 0 in step 3417, processing goes to
N ' step 3420, wherein flag FupINT is set to 1. Then,. step 3419
is executed, wherein since the wind pulse has switched from a
- low level to a high level and SWWP is set to 1, a. FILM ..
" PATTERN BLINK INDICATION subroutine is performed in step
30 3421. The FILM PATTERN BLINK INDICATION  subroutine
~ illuminates the film pattern in the LCD. display’ panel when
' the wind pulse is switched from a low level to a high level.
This causes the liquid crystal display panel to show a
display that corresponds to the ‘actual advancing of: the
35 blank-shot film. - After executing the subroutine 'in step
© 3421, n1% is subtracted from the wind pulse -counter -WPCNT



64 junps to step 362, looping through its instructions until SWFis turned
ON. LOCK Qperation Fig. 25 illustrates the flowhart of the LOCK operation
5 which diverges fromstep 21 of the MAIN flow. Thi's processing diverges
when the lock switch is .set to ON and the photographing lens is stored:in
the lock position. In step 380, thebpbrt initializing operation is
per f or reqstep BHAa2)pdecoftHdte tnﬂsr t@nneﬁm&aﬁﬁkiﬁkﬁ(bﬁbséoc@m&éheﬁpénvm t he

[ t to th t t bat t.
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gener at OWPdiw is E\ﬂitna;tememé heymane sigidnClevidry sriget b€ lthek wansdtion
and the caver n, d n t.he, main
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15 should be performed. . When step 3423 of the WIND PULSE
CHANGE subroutine is executed, a negative answer . is given
regarding whether to proceed to step 344, while |if
processing goes through step 3404, an affirmative answer is
given to .go to steps 346 and 348. In steps 346 and 348,
20 Frpeyp is set to 1 and Fpp is set to 0 for the REWIND
operation.  In steps 344, 350 and 352, .the filnm counter F,
is set to "1", FrpEND is set to 1 and FrpRO is set to 0.
" Then, - the . FILM INDICATION operation (step 354), which was
" previously described, is performed.
25 REWIND Operation ' -
Fig. 24 illustrates the flowchart of the REWIND N
‘operation which diverges from step 62 of the MAIN program
and from the above-mentioned LOADING operatien. | This
operation rewinds  the film back into the patron when the
30 last film frame has been exposed. : : _ -
In step 360, the wind-up motor is started in a reverse
- rotation direction. Thereafter, step 362 is performed to
- determine whether the film loading detector switch SWF is
OFF. This step functions to implement the stopping,of the
35 wind-up motor. When SWF is on, processing advances. to step
' -364 to stop the .reverse rotation of the wind-up motor, set

o



no change, processing goes to step 387, |ooping through 35 steps 385-387
(with a pause of 125 nms in step 347) until there is a change between the
settings in nenory and the 6o actual switch settings. Therefore, when
the lock switch SW. is ON and“the back cover 29 is &pen, the drive voltage
[err] is not supplled to the drive voltageédknerator 724 so that the driver
725 is di sablrd, épeaﬂﬂsm PHj?tmtb 3@, 5 ari?d bt off ttiese filmanyase
change in the attery witch SWB il m

t
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32 to ON. THRHen, ter ne 1 f herelsa
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If ste 393 I ndi cates that there been no re%uest to | oad

processing ditPdERes3Batk tHEs FHS N‘prlé‘&r lon SREBRIIN | ﬁ&leca}éguf‘ﬂat
t heblock swi calysBAl iparsal tharddd W¥awessi ng goes to steps 395 and 396.

Step 395 tests whgher IRI"FiiR SRYRbn! Swk VMU | End! RRWIRD el els

15 OFF, processing goes to step 366, where a wind pulse

- detection operation is performed. This step detects the

change of the wind pulse from a low level to a high level.

* ' Then, in step 368, a film pattern blink indication operation

U " is executed. ~ In the film pattern indication operation, -the

20 film pattern shown on the LCD display panel is turned-off at

the time the wind pulse changes from a low level to a high

level. Then, in step 370, a determination .is made as to

whether four wind pulse changes from low to ‘high- have

occurred, indicating that one frame of the film. has: been

, 25 rewound. ' _ , L .

~ ' If step 370 indicates that one film frame has not been

rewound, s'teps 362-=370 ére' repeated. Thus, an indication

corresponding to the film being rewound appears .on .the.. LCD

display panel. If one frame of the film has been rewound

30 (as indicated by the test performed in step 370),: step 372
~ is performed. : | o . ; .

'In step 372, the content of. the film counter F, is

' decreased by %“1%.  Thereafter, the FILM INDICATION

subroutine is called (in' step 374) to indicate the frame

35 number of the film on the LCD display panel. When the FILM

' 'INDICATION subroutine is -completed, the REWIND operation



[err] is equal to 1. If the tests perforned in either step 30 395 or &tep
396 is affirmative, a test is nmade (in step 399) to determ ne whether the
filmload detector switch SWF is set to OFF. However, if steps 395 and
- 396 are both negative, processing proceeds to.step 397. Steps 397 and 399
check whether the filmloading 35 detebtlor switch SW has been turned OFF.
If the- fnlumplsoadm ngteet edar Iebpihg Sthrictigiet Etei nedthradid ods- unt 51 ep

66 397, E%e 0 step 398, wherein [err] is set to be equal to 1.
Ther eafter (i%g% | CATI ON subroutine (step 402) is called. If the

t est perﬁ@ﬂﬁe@l’lﬁﬂé:ti@pi 397 is negative or the test of step 399 is p05|t|ve
processing. 5 t R AR el I
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phot ogr aphi ¢ | nf or mat IS, ane 2 becones blank. In
step g@GSW%ﬁﬁhgﬁn EQomy ke t hﬁPuﬁeﬂ'@danﬁ t%‘éiel ﬁugpéﬁ Gy es@t 8FetQ n

nenory agénkBever BRRIEryY ;@&v&f\,ceast @ast %ﬁ*e'iﬁl:usly_f @ﬁﬁl&inéb? Then
above- nen |on\(la£qgéa S is sgt L ste ngE I p Thus
el ectri cﬁf: nGEECRE ge e ae‘:tftéi he™ E%B df elandl'w
in the Lﬁjﬁxtepgrahdmaat\i/banﬂrbm that eDotiisp2ayoplanedi B3ech SV\L battery \I'
switch SVB apg fitldp Wil ChhSWodlPRRy request flag Fiprg is checked to
15 determine if it is set to 1. If this flag is set to 0, the
loading end flag Fypryp 1S checked to determine if it is set
to 1 in step 382. If both test results are negative,
processing goes to step 383 to discontinue the application
- of the drive voltage Vj, to the.display panel 32 so as to o
20 conserve electrical power. This is accomplished by turning
off the FET of the drive voltage generator 724._ That is,
when the main switch 30 is in the lock position and the back
- cover. 29 is open, the main CPU 100 determines that the main
} switch is OFF and the film has not yet béen loaded. Thus,
25 the drive voltage generator is turned off, reducing the _
power drain on the camera battéries, and no indication is KJ
- provided on the display panel 32. When either the loading
end flag Fypenp or the loading request flag FLDRQ grelset to
1, the FILM INDICATION subroutine of step 384 is called. i
30 . In step 385, data for the lock switch SWL, battery .
switch SWB and film switch SWF are inputted and examined to
determine - if the data that was inputted have changed from
the data that is stored in memory'(sfep 386). When there is
no change, processing goes to step 387, llooping through
35 steps 385-387 (with a pause of 125 ms in step 347) until
.there is a change between the settings in memory and the



not change, processing stays in the |oop of steps 386-387. 25 When there is
a change in the status of the filmswtch SW, only one cycle of the | oop
of steps 388-406 is perforned. Wen the status of the |ock switch SW and
the battery swi'tch SWB change&isprocessing exits these:l oops to advance to
the next step in the routine. 30 DATA I/C)éﬁ%ration and MACRO TELE SHI FT

(MI_SI FT) “sulaictdadingswBeict sdtastidd] Naridiee 4V, | UBROULbBR, sk tEht sated
in Fig. 27B, .a description of the relationship of the distance asur enment
step, |ens Iéﬁﬂﬁkﬁﬁp'otﬂg 8§“1qﬂYQHI39tﬁ§g$9€ﬁ! tgﬁeﬂﬁﬁﬁﬁxyq ra96i ¥pp
di scussi on i dsmatt tou@bl fed. ta38thl Wrdvee voRaRye egenératbepy24arso that
tho. di ot ancel PoflFiNER: ot aps. ardd (8 SR LaRy AhtHS S GLan Bt afde
measur ement dsepdank.Forlfexthpte, igli amxanchangas'r'imgrthnt sdladpus’ WL ciie ekpokds
05 I ol LM U PBERT BITELY SRy 2 8o FERRPIN e, e
represent ed PHOSESFINGF Prpc 'fyom Frepy386a i Ehih A8y t Fhaanint@hte
measur ement  30epstuFed ‘oh’ £Re” WFivef vbftagemdﬁsﬂl-therarsw@rrp&@lté@é a
di st ance neasgkeng%t sg p 10 'H 1", the |dea!. Cus ROS tion for atle Se
latch step oforeratpry 1 By That she VR ol a it Wl it PRETAES

phot ogr aphoi display- paned Ganyqﬂﬂmdﬁbata:phqnqyraphfbTmnﬁarmdtidmr"aﬁ x
ey T L o
t aken ‘st an BROf slakexwwings | F ke rhpttemngswitcB. BWHR - EsnONfhe If this

el extroni cal kyieent rad | @@Fﬁa'ﬁ*’o‘bégsitﬂlf Qi ebegesd theRE MBI oV S-eb! end@
take an in-Tous AOLOUARN O A step 391), while if it is ON, the

15 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 3922 is

perf_o_rmed. This step switches the mode indication ‘and the

O battery indication on the LCD display 32 to ON.  'Then, step

20 393 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

-:;previouSIY described. If step 393 indicates that there :has

been no request to load film, processing diverges back to
issthe MAIN program. ' s : - .

If step 392 indicates that the lock switch SWL is set
to ON, processing goes to steps 395 and 396. Step 395 tests
whether FipeNp 15 equal to 1, while step 396 tests. whether
F1DRO 'is equal to 1. If the tests performed in_.-either .step

30 395 or step 396 is affirmative, a test is made (in step 399)

to determine whether the film load detector switch SWF is

" set to OFF. However, if steps 395 and 396 are both
| negative,'processing'pfoceéds to step 397. ' ' '

Steps 397 and 399 check whether the film loading

35 detector switch SWF has been turned OFF. If the film
- loading detector switch SWF is determined to be OFF-in step




subj ect for distance neasurenent steps of "19" to "36" when 20 the cartera
I's in the zoom node. In this situation, a release |lock or short distance
warning (to be mentioned below) is shown in the LCD panel 32. The user then
switches fromthe zoom position SW to fhe macro position SW by nanually
operating the main switch 30, so that 6Pe camera is 25 switched fromthe

fzoom ml)'dem 5 dwgﬁuhgmﬁeasltfbté(;ee a) noerel NB;, Q%Ci]sséeas'caraeset
rom"™1" to N I C orresponds t st e -

As shown SEW3 tb2¥] di's Eﬂ’éﬁaﬁgﬁgur ﬂé I@%Eﬂé‘ E 1§“gEBP%é§ﬁond to
| ens | at c(lst:apemom)" isn d:&ﬂaladcroISOthedtestTlpenﬁdnaied dousstossi 39 Dnisf N

macr o Ie sLep | ens. | te one
to take aﬁs,'gia%&?(‘}'c uéfpﬁg% og#éasﬁ teeévgﬁég o"f£0p Q%E(rif']qtvo% ! 1%&.33248%’&
nmeasur ngeess ttep steP' 483 esTrﬁ)rﬂ:tsan B9faoresulys . in @ oregative 2answahe i deal

focus pog E) on faCHd ”FIF'CVO | gpe kakhn s"ettel%é'zb ?été?st B80S afoiahnOr

| ens | at cf PRQ he™ Zoom node. ermtis one to, take ;an I n-focus
phot ograﬁIqu nF LMt h:ENPQFF@éI'I&NOSQ@rrﬁ‘!Bl@eQQfm shedt ahBe ks Gdnk® - st eps
"16" to ‘rhéreaftidrgp protfestint ddntimues8to setépatodn- Wbeie photkgerphi ng
| Spossi blg ?n both the zoom and macro nodes at those steps. That is, 5 the
| ong di sPAnC&DRAIE Sof 3¢ macro node and the short distance side of the

zoom &OBde - ar e Tov etlepppdd iand teepa et f ridin ithel shouiped that Heotinighe.
di stance;gh@gnign fé&?&é&?uﬁlai‘nﬁe in Ghe rﬂiﬁiolé'@&fné el tﬂé&ef-boundaay on

the short distance side in FBRAs’ range in the zoom npd
This avoP¥& £ tttPont W"leF‘éllﬁ S8t AU pHR RS cQhf ot hse %‘f%r‘ﬁ%’d 1Ly
nMacro nougpbatausee ofirilacviedttages gemedrasttcamcraez4neas;au;;r eaeresulthenthe V

phot Ograggwar B ARo Y PRCRILLBIHNS R thothigh 3 LA | HLbe the

nmacro no In"response to a Warnin
15 indicating photographic 1nformat10n. That .is, the display

panel 32 becomes blank. . .

In step 406, the switch 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

20 405 'is skipped. Thus, electrical power continues to be

- supplied to the LCD display panel. _ _

' Thus, in the LOCK operation, when the status of the
lock switch SWL, battery switch SWB and film switch SWF does
not change, processing stays in the loop of steps 386.387.

25 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. N

"When the status of the lock switch SWL and the battery
switch SWB change, processing exits-these loops to advance
to the next step in the routine. . . .

30 DATA'I/O‘Operation.and MACRO TELE SHIFT (MT S8IFT) Subroutine .

Before describing the DATA I/O subroutine, illustrated
in Fig. 27B, a description of the relationship of the

" distance measurement step, lens latch and focus position
will be given. Reference for this discussion is made to

35 Fig. 28. ' _ ) o

‘Distance measurement. steps are represented._in

N
o/



v

15 photograph is inpossible in the zoomnode. In the preferred enbodi nent
of the canera of the present .invention, di stance neasurenent step

"36" corresponds to lens latch step "19" of the macro node. In this case,
only the short distance warni ng is given and_the 20 rel ease | ock is not
performed. In the nmacro node, “di st ance measuf enent s #fonm " 1" to "15"
correspond t dnicremdratschfsbmps "t @8l " 3"Ad 16'hdipartedt ning Fig. MAGRO EBEE
SH FT subro F r e) o] SGUSS b F _
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The first stéep mmfd)ismhce hbasDiéhehtOstdpoufiroe "1"(step"280) ,of sthe

convert the pggf)ﬁoq%n tlh.e le-éfg‘zé 18 '98‘9‘3% hgaggﬁc%a%raastﬁ%n%hthe e;%om

sensitivit zbom co ormati on
lens 11 i3 aPShéJd'onv*é?Q eéidﬁélwfé’lcdlsarP%S(deSQR efepepatlians f brtoBe steps of
step 424. Theiresd t@nk.al pfigeValat@ht sy S6¢ an QA r@UNbw S ore i 861 @aken a

spect fhetl 1 oBhPEPERRBR 1Bs PR SR ERCER Fé’é‘ﬁ‘e‘gﬁ o HERE oA The B0t ens
pos‘htffl oned aForhe diistmared meadyrenenist spep2Hf dfﬁ'é)(poenresppadahgortd lag
is set. In 1P,£ERPUING L 8rt e CONPLET 110207 BLERs 4 pditIbeP £264 Sm.e)__(e_clyt’i ed
15 latch step "“3", a photograph can be taken at an. in-focus_
condition having a range of 3.7 m - 5 m. . _
The electronically controlled camera of the preferred
embodiment is unable to take an in-focus photograph of a
U o .subject for distance measurement steps of "19" to "36" when
20 the camera is in the zoom mode. In this situation, .a
release 1lock or short disténce. warning (to be mentioned
below) is shown in the LCD panel 32. The user then switches
from the zoom p'osition SWZ to .the macro. position. SWM,. by
manually opei‘ating the main switch 30, so that the camera is
25 switched from the zoom mode to the macro mode. S
~ In the macro mode, lens latch steps are set from "1" to
- owigw, which corresponds to distance-measuring steps "16"-~
" w3g", as shown in Fig. 28, distance measurement steps "16"
and "17" correspond to lens latch step "1" in the. macro
30 mode. The ideal focus position of macro lens latch step "1"
is 0.96 m. Macro lens latch step "1" allows one to take an
in-focus photograph in the range of 0.94 m to 1 m. Distance
' measurement step "ig" .corre.sponds- to macro lens .latch step
2w, The ideal focus pdsition for macro lens latch step "2%
35 is the same as that for lens latch step "19" in the zoom
mode. This pefmits one to take :an in-focus photograph in



to input distance nmeasurenent data from the CPU. Then, at step 428, & LENS
LATCH (LL) subroutine is called. After the LENS LATCH (LL) subroutine (see
Fig. 30) is conpleted, step 430 of the DATA I/ O subroutine of Fig. 27B 15
is performed. In this step, photonetry -gdga information is input. Then, in
step 432, .an AUTO EXPOSURE CALCULATI ON AND FLASHVATI C CALCULATI ON (AEFM
subrout i 'S FAWE RE 0- YR tReO22EMPsubroutine is conpleted, a test is
performed to, dﬁselrahdfe mbatslmeenemasetépsk flewy BoOOK1 8% ‘SBtertlapl, (&tsep 20

434 [ f he res e test YES roc es-to
ook prodidi\ ity Ay 48 ndg ASeroRleERatad fulihdcTa BofrhrE o |
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at th?s photograph is impossible in the zoom mode.
In the preferred embodlment of the camera of the
. present -1nventlon, distance measurement step n3gn
corresponds to lens latch. step wion of the macro mode. In
.thlS case, only the short distance warnlng is glven and the

_ S
20 release lock is not performed. N/
In the macro mode, distance measurements from "1" to

m15" correspond to lens latch steps "1" and "3"-%1le",
: performlng a MACRO TELE SHIFT subroutine (MT' SIFT
_ subroutlne), to be dlscussed below | For'example, in the
25 macro mode, when a distance measurement of "1"'is obtained,
the zoom lens 11 is operated to shift the lens from the Q;
macro extremlty to the tele extremity in the ‘zoom range to
_-correspond to lens latch step "1". The ideal focal length
of lehs latch step."lﬁ_is 9 m; a lens latch value of "1»
39_permits an in-focus piotpre to be taken w1th1n a’ range of
5 m - oo _ , : T -
A descrlptlon of the MACRO-TELE SHIFT Subroutine (MT
SIFT), will now be g1ven, together with an explanatlon of
the DATA I/0 operatlon._ Reference is made to Flgs 27B and

o4 £

35 29 for this. discussion.
The flrst step performed in the DATA I/O subroutine



poi nt where the code is equal to [err] A |oop between steps 4385 and 4386
occurs until the position code PCS equals [err] Wien the zoomlens is set
to the specified position of the tele extremty, a zoomnotor brake (step
4387) is applied to 10 stop the. rotation of cge zoom_ not or. Thi s

conpl etes the MACRO TELE SH FT (MI SI'FT) sulfbuti ne”’ ™ Processi ng control
then returns f(etepem2440, oist be BBhAEtO Her BXi ebdeT @S U@ Figm M HVAERO
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OFF, the photonetry swtch e zoom sw tch he macr
i Ay @ kIR a%’él'%‘t’ahhbil %Héoéﬂgt—slmwéﬂﬁdsteps 444 to 448

ch

ar e\efonstantly per fRre@d. tB6 LENs LhTche (Tajuldub¥outihd ecded NFE§£P3446 is
| ndi cates thal Lhe, pROTOIBLLY 34 ' QU pAfa SF)o' QubEoutdne NSe "£2YL 296
15 is performed. In this step, photometry data information is
input. Then, in step 432, an AUTO EXPOSURE CALCULATION AND
FLASHMATIC CALCULATION (AEFM) subroutine is called. When
o the AEFM subroutine is completed, a test is pérformed to
(U  determine if the release lock flag Rygex is set to 1 (step
20 434). If the result of the test is YES, processing diverges
to a RELEASE LOCK PROCESSING operation, at step 435, to be

described below. '
_ If the result of the release lock flag test of step 434
_ is negative, step 436 is performed to determine whether the
25 macro tele shift flag MT SIFT is equal to a value of 1. If
MT SIFT equals 1, a macro tele shift processing MT SIFT
subroutine is performed (step 438). This subroutine,
illustrated in Fig. 29, starts a reverse rotation of the
_ zoom motor 10 at step 4381. This permits the zoom lens to
30 move towards the tele extremity. After this step has been
completed, the position code POS is checked at step 4382
and, based upon the obtained code, a tést is made at step
4383, as to whether the zoom lens is in the position where
the position code POS equals "By". A ldop'_betweén steps
35 4382 and 4383 occurs until the zoom lens is positioned such
' that the position code POS equals “By". When the zoom lens



the test in step 448 indicates that the lock switch SW. is ON, the DATA 1/O
operation diverges back to the start of the MAIN program If the test nade
in step 444 indicates that the release 5 switch SWRis set to O\, a step
450 i s processed wherein the conputer programdrivers to a RELEASE SEQUENCE
operation, illustrated in Fig. 32 and choscussed bel ow. LENS LATCH (LL)

Subr ot | AR dhdd'e chlo SHBEOUL bR IR EDS, Fdua PO, St Anescl O apaRUE OTEN!

i nf ormation converte nce neashr'enent
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"1 t 0158%00mr Nenzonds fixom tles peatrycekenemitychosthp alelel, exttamioy 19".

when the distance measurement information.indicates an
unusable rahge in the macro mode.
After the main CPU executes the MACRO TELE SHIFT (MT
" SIFT) subroutine, it performs steps 440 and 442, so as to O
20 produce lens latch data (LL data) and exposure data (AE
data). These two steps are also performed if the result
from the test in step 436 is negative (i.e., MT SIFT flag
does not equal 1). _ |
At step 444, a test ‘is performed to determine whether
25 the release switch SWR is set to on. If the release switch
SWR is OFF, a test (in sﬁep 446) is made as to whether the o/
photometry switch SWS is set to on. If the photometry
- switch SWS is ON, step 448 is executed to decide if the lock
switch SWL is ON. 1If the lock switch SWL is OFF, the DATA .
30 I/0 operation  loops back to step 444, creating a release
standby mode. That is, 1if the release switch SWR is OFF,
the photometry switch SWS is ON and the zoom switch SWZ or
the macro switch SWM is ON, a release standby mode exists
whereln steps 444 to 448 are constantly performed. '
35 If the result of the test in step 446 1ndlcates that
the photometry switch SWS is set to OFF, or the result of



When t he di stance neasurenent step (AF step) is equal 72- to or greater
than "19" in step 4283, step 4287 is executed so as to set a macro mark
blink flag 2MCMFL to 1, which causes a macro mark that -is di splayed on the
LCD di.spl ay panel to blink. [|n addition, a release lock flag [err] is 5
set to 1. Step 4287 is performed because when the disstance measur ement

step is in thedapge:ofn' Lo 3 rwatsatgeTﬁﬁg@r@p Yoyl 15, 4001 SRle s

i s i nmpossi bl ocus picC I § necessary to

the macro marG¥ blthe DATA Wmmgratdonodmergserb@tkthe theestart D@fr ﬂtha\l
10 t’he nacr oy ?}@M and set the release lock, so as to prevent the
taking of an out ocus. phot ogr aph. The LL subroutlne then proceeds to
step 4293, which Wf Ithe skeskarade| b sternd4 heindicatesi that sthei sedrape

s';]epd4282 5 beltbhlsmubrsn&éﬂetar oRceEs St steso 42§8prbaede§ar mmeemetm
t he di stance_neasurenent ste reater t "16" is
det er i ned tﬁgt“pf’?‘e?:s P§P8§Pa$ dtr 5 Whdal aﬁ{]ﬁ&ﬁ%%@i@é&%ﬁer%éleﬁ
per f or ned, widrlaistydtfted i in Sk s aX2 eahd rdisdchesed sbabow. neasur.enent st ep.

Then, step 4 in the m ninumvalue of lens. .latch
338 SR ECL Y b LS

step LLmn i ep prevents LLmn from being set to "0"
when a lens latch Igteph@orbbsrﬁﬂm:ﬂgtﬂ-@% deboaceinedBig eneifl, sddstances”

occurs. AfjleemeeRitdndift SifbrArion NEar ddd gy eis L@é%fﬂ@d 250 P& oeegésnt:e
step 4291 to _decide whether LL is gr eat er than " i S

greater t han "SRSMhEeRY, step Q_‘ | SteR) edihl 5?89" qua:tn stg e42‘§335tapﬁe
ﬂp/Gd . a oreasurexgnt Immstmsma ttoo la qoi mismemn mme ARg;gre€nt

| oC C Ca dy 3
bI i nking gr e%tr]ﬁdaaorrpq“%ﬂ!‘D bﬁgLSh %Bﬁﬁ‘a p‘?hat %?ﬁ;erggg%b st ‘9282 is
_ performed whereln a determinatlon is made as to whether the

15 macro switeh SWM is turned ON. When the macro switch SWM is

not ON, the LL subroutine concludes that zoom switch SWi% is

ON and performs step 4283. In step 4283, the subroutine

. decides if the distance measurement step is less than or
(,) equal to "18". If an affirmative answer is obtained, an in-
20 focus photograph - can be taken in the zoom mode.
Accordingly, step 4284 is executed to perform the necessary
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

» éS'as to whether the lens latch step LL is less than or egqual
T to w1n, When LL is less than or equal to "1", the LL
subroutine is terminated and processing returns to the DATA
I/0 flow'opération, When LL is greater than "1%, the lens
latch step LL is increased by w1t (in step 4286). -~ The
30 processing returns to the DATA I/O operation.  Therefore,
. for example, when the distance measurement step equals *2",
a lens latch step of "3" is set. As previously discussed
and shown in Fig. 28, each distance measurement step "1 to
18" corresponds to a respectlve lens latch step of "1, 3 to

o When the distance measurement step (AF step) is equal



is too close to the canera for a satisfactory picture. The LL subBroutine is
then conpl eted and processing returns to the DATA I/ o operation. In the
macro node, processing to set the flag for the release |ock is not
performed so that 35 photographing-is possible, even if a subject is too
close. If the distance neasurenent step7izs |less than "16" in 73 step

4288, stepoddBgiraakerf ahaRd W1®seln NP 428 %, shtép hbag WE Sfebdtedl-
Then, steps 4284 to 4286 are'gerforqgg in Ehe manner descri bed above for
these stepl. aSTHE® PEt (HeMArLPaMaF el iR %t eMCMEL L tRi 3i oMRIIGh set
to the | eswuded abaCcmasdep hbrkartthet t £8t dispImyeditont éhed 286Dt didplaym ne .
if LL is tpan.qor. equal.to 41y . If LL_is less.t eqyal to,"1",

t he LLfﬂééﬁﬁEigé P21P§KMI1-eﬁFé&Eﬁ%ﬁbCésgfaﬁagét&égyuéyﬁ%eﬂbﬂﬁﬁ o :
subr outd reet Vienlt heSkeps 428t7c i sstrgr fidrnied racause twizen " the dliSit_gnce _ 2
| ner ementyd frandnt 2e8ECR S 01428 fe Adiye Lbr 0RY d0BEnSURLLIL] BRe |
term nat ed, and processing of the DATA |/ Q operation continues. Therefore,
for exanmffamexmebsSt kB §het 2008 MeL€ur diterks sifiPssikle o take| aRsipatch

step of "focuis IS:BcTF-]tur?T hum?ué ﬁnstgﬁépﬁeééeﬁsrﬁr@m makte €RE m cr'éig'érw' I
correspond tq each val ue,of tk st ance renent step "1-15" . as
chown T itk S5 "Bty ASRBCS) REeE, B e i et ASRT R P
PROCESY Nffhes ulbaonbi maviitch | $Wis) r ahdd set Ftlyge Relehset Hisclsubsoutasetoa
det er mi nat.i 1 € 448, i t her > hatd ery, swi i« is step
4351), a eﬁ%’*ﬁ. Igﬁgl st% ﬁcsl{’%pvggﬁﬂi s?ué:ié)?'ﬁtéeo? % %‘é{’g?%§%§‘me?#eé ?’E’e
phot oret Epbygutcines\igther prpceeds atei shapi ¥@9%3qt sfiighntwbhl r dssrussed % _
o

test beimpgprmebde (at step 4353) as to whether the |lock position SW is

If the lock pogition SW. is COFF,, the subroutine |oops back to step 4531.
Therefore, if w}‘f’"t hERBaPREre SHiTAR KRB 1SRN ik PHeR ofely Wi chlsws i s

15 subroutine proceeds to step 4288, to determine whether the
distance measurement step is greater than or equal to "le6".
If it is determined that it is greater than or  equal to
W16", step 4289 is performed, wherein "16" is subtracted
_ from the distance measur_ement? step. Then, step 4290 is Q
20 performed, wherein the minimum value of lens latch step
- o LLyjn, is set to "1". This step prevents LL;;, from being
' set té "0" wheén a lens latch step corresponding to a
distance measurement step of "16" occurs. |
_ After executing step 4290, the software subroutine
25 procééds to step 4291 to decide whethef'LL is greater than
or ‘equal to "19", If LL is greater than or equal to "19", o/
LL is set equal to "19" in step 4293. 1In addition, a green
lamp flag GLAMPFL is set to 1 so as to cause the green lamp
- Gd, located on the back of the camera body 1, to blink. The
30 blinking green lamp alerts the photographer that the subject
‘is too close to the camera for a satisfactory picture. The
LL subroutine is then completed and processing returns to
the DATA Iég;ppération,' In the macro mode, processing to
set the flag'for'thé'release lock is not performed so that
35 photographing is possible, even if a subject is too close.
If the distance measurement step is less than "16" in

I\



ON and the Ilock switch SW is OFF, the RELEASE LOCK PROCESSI NG
subroutine perforns a continuous |oop between steps 4351 and 4353, until
one of these three conditions changes. That is, the loop is term nated by
either setting 30 the battery switch SVWB t%h:p: settlng t he photonetry
switch to OFF, or by setting e | ock swit SW. to @GN Wen the battery
switch SWB i Stepr A2@8orrstep 04282 g mexfopmed otPh@eBAG@Pr@p&ﬁéﬁ ohift

shown in Fi gflaé8MQ“d61Cf-“150@t§Sfd alfm»é% \Avtebst hex pHOEOMREBY AW Grr e
set to 35 OFF, processi ng returns; to the

the | ock .sw
VA 9 pr ogr anth ChecBaRBATSAeAERERey S abgve dog! $hesg, StaRR: 1 FAE e Jhe o
i nstructi onsdlshahceonmménimﬁ?EiﬁiSE1§EQﬁENﬁElaﬂEﬁA]}| @ét tdhithe lens

Sbove. 1n §rithERCatEBILE EREE G dent ciF MNe, b ebFebc SAPPora SN
in step 45g11f 1YY ¢§eznsbut.Oh%z%;ng\ﬁm:%aﬁ??;te;zgut%égfact;e%agr &han strep
4502 is the gfctu b £ éta a

a

SIFT is set 1 to 1 equ step I'S execut

if the macroFetm¥es tewthe BATA| I/Phsubnepsingi-t Khenwhes lems §{aé3|5:h4

per f or med, mchsewawr atREhE "WACRQ SHEET iht¥enridnbed Ul outrneatTh;eeBVI
rse of the MI SILFT suproutine 15 expl aj ngd |n

SIFT subro V\H]ﬁ i_j])e r%e
connect i oh 6gi gthe 77 A PSR TLLBACeSURTF YL IRE, LRp &ﬁé’["]’dﬁa'ﬁ? r AR
specific opepabcesrsbﬁgtbe fMeSDETAsuiyloouipenfatﬁomod:ogti/mes Wh e elrteef aveeGr O

switch SWV M r t W8NS
11 to e macro pos %%—h %FEE %HQ ot %%F%Dﬁﬁ%%%"g%ﬁt? %pl %ayégghe zdom
posii on. Wrenlene TRt HreReD SEF T b sutete TVPBRET ilensnbatehd steps

processi ng divgh gegnt @nd WINRWARE! 3fi PN correspond to each value of the
15 distance measurement step "1-15", as shown in Fig. 28.
RELEASE LOCK PROCESSING Subroutine R o
The RELEASE LOCK PROCESSING subroutine is illustrated
in Fig. 31. 1In this subroutine, a determination is made as
(;) '~ to whether the battery switch SWB is ON (step 4351), and if
20 it is, step 4532 is executed to determlne whether the
photometry switch SWS is ON. An afflrmatlve determlnatlon
results in a test being made (at step 4353) as to whether
the lock position SWL is ON. 1If the lock position SWL is
- OFF, the subroutine loops back to step 4531. Therefore} if
25 the battery switch SWB is ON, the photometry switch SWS is
~ ON and the lock switch SWL is OFF, the RELEASE LOCK
PROCESSING subroutine performs a . contlnuous loop between
steps 4351 and 4353, until one of these three condltlens
. changes. That is, the loop is terminated by either settlng
& 30 the battery switch SWB to OFF, setting the photometfy switch
to OFF, or by setting the lock switch SWL to ON. B
When the battery switch SWB is turned OFF,_prdcessing
- diverges to the BACKUP operation, shown in Fig. 18 and
discussed above. When the photometry switch SWS is set to
35 OFF, or the lock switch is set to ON, processing returns to
the MAIN program.

eC| de



(step 4505), to advance the film The WND operation is shown i'n Fi§. 33
and is discussed below If the nmacro tele shift flag MI SIFT test that was
25 perforned in step 4502 is not equal to 1, the test for determ ning

whet her the macro switch SYWMis ON (stégL{LSOB) and the TM SI FT subrouti ne
(step 4504% are not erformed. Rather, the RELEASE SEQUENCE operation junps
to step ASE SRQUENCE OReRAYAND operation. 30 WND Operation The WND .
oper?t i O\r;\Pluilem 32 Figiustratés ttil?e}/\'é[& o%&r aih%rdé&&?gdfﬂyﬁge
count er S S e e : (s count o

corr esp’oﬁ@?ﬂr&%eggﬁl Sﬁ‘?‘w ﬁEpﬁé"N&EengggﬁTgﬂﬁOdl me i Sof OPREAFEGBNt i ony
In step dGvérdes fromestep s4dmdeftthecbaTh B/OENperateipm dbsdussSedce

| oadi n% bavaot finished when FLDEND equals O, 75 processing exits
the W Doperatlon and returns to the start of the MAIN program | f e
[err] equal sInlthe RELEASE/ SBQVENGE ORPeubkdoni n@n espngure ¢eutrol s

cal | ed. sThébﬁé'ﬂﬁéa % psebpr e&séf‘ke%ﬁe&?r‘inbﬁ%d\@!sndhaﬂﬂaéiﬂb' OfpéS S
i ndi cat ed step 45053), E CHANGE subroutine (shown in Fig.

23) is EhptLex n°§te QSWera-Afteﬁ"t?Pne 4S8 utBonthen: heXeFNErpULSE
CHANGE sdeteniiine twhettheancehé ha&rbmtbYeohifftanFlagd Wet STFIMald ofet s Made

10 aetl: hendri ond SrbFHF e ddTe 1T BBEPTRE0 IR A Adilpiad’ 1"

operat i onfsm)mmlawrlé gwizth SWM rie 0¥ nd operation is to be perforned,
process' Ng 90¢¥ Eﬁé%r@%ﬁ%r%hﬁs%km SEEEt er\sﬂghe”s] ﬁérfé‘fﬁ@@fﬁﬁi{by

R Progessing then returns to program
the LCD ¥BighspraFutesem FMW |5tHsIFéq s‘rﬂ”@aﬁW’orﬁ‘ O Ry t HERe )
anot her PMCEUFE Basrmalinenkitn fhe exevéhse doEPtRE MIBIFE subroutine

16 explained in connection with Figs. 27B and 29; hence, a
further explanation of the specific operation of the TM SIFT
subroutine is not given;_ When the macro switch SWM'is ON,
the TM SIFT subrc‘mtine operates to return the zoom lens 11
to the macro position, after a photograph has been taken in

20 the zoom position. When the TELE MACRO SHIFT subroutine TM

' SIFT is completed, processing diverges't¢ a WIND operatioh
(step 4505), to advance the film. The WIND ope:ation'is

O

- shown in Fig. 33 and is dlscussed below.
- If the macro tele shift flag MT SIFT test that ‘was
25 performed in step 4502 is not equal to 1 the test for
determining whether the macro switch SWM 1s ON (step 4503) )
‘and the TM SIFT subroutine (step 4504) are not performed.
- Rather, the RELEASE SEQUENCE operation jumps to step 4505 to é
diverge to the WIND operation. _ _ |
30 WIND Operation . . | o o
The WIND operation _i's shown in Fig. 33.- In the WIND )
operation, the wind pulse counter WPCNT is set to be equal
- to "4" (step 45051). A count of “4" corresponds to one film
frame in the preferred embodiment of the invention-'. _ In step
35 45052, a check is made to see if Fyppyp is equal to 1.
Since loading is not finished when Fypenp .eq'uals__ o,



for instance, from showi ng the nunber "1" to showi ng the nunber "2").
operation of the Strobe Unit 20 The operation of the strobe unit wll
be explained with reference to Figs. 34-37. Fig. 34 represents the MAIN
program of the canmera enbodying the present invention, as depicted in Figs.
9 and 10 above. Fig. 34 has béen condensed $éSas to: enpha5|ze the -

i nstructi ons grivfes ihg? e At atate tmnm%mﬁiéﬁmm E&€ubhs 0bg Qﬁe start

I nstruction scﬁepi_'tha ‘respond to in tions |IIustiated|
fl owchart of oPIRE-HBen assi ghidadRNR SHHEA ‘? |Er'1IH"g

34 t'0 nore eé[sNHI)CA@mﬂml auhnmthnesteqimvperual nFig. t @2t hfbsopmﬂaled)n of Thée

strobe are "y %{Je"icegf?’ 1‘ﬁt{\f}-é§‘t Eyﬁk'ﬁ'hﬁeﬁegéﬂnxgér“a% deiﬁdfﬁf?hep%r%%‘lo%o is

However 0 be unders pr esent
i nvéntion ﬁaén@m%ﬁt@ﬁ’e (ahep #EHEm MQWT@ME{MSP@SE tm@ﬁ esualproutine

i nstructions fs@fovﬁmqmneirgat if) of fihecqaieaa imSstep Y9654 he NREN-Pregeam
(as depicted in F| 1%|s started, the |nput conditions of the
tele switch SKpCut n76’§/\/| NI PUSGRfy GHANGE sukpquthingyto pRyapee the

switch SW5 afdlimodly somet cfraﬁw_ ad edeearminatibai Lscmadet atnstape s808%das n

a menor st h 4 n t 30
i S m)veé go ?ﬁe% 03|t| m?'(?'rs %gégpom %ll)oln mg H}RCLI%ICK ?):\(?m
processi noi §eﬁiﬁa‘m§-ﬂéﬂ=r1@@ fiémaf]@MWer ;HITQﬂﬁ&(SdéQ:r dbwrMetandthe
shown in Fi gREﬁiknb ratildie SWNdh PIRUFRF. T Bat, 'Sxﬁhﬁwfeeuﬁdg -op¥érat fn

this tjne, char CHGST is set tp”1, while char FCH
and, FCHGDSP éFe g)et é’%fggf“lﬁde RERTSRFING 9049 bersbe 014 9§§ g"é‘e(rset GR%0)
bef\sr/ unpi ﬁgllmacckounteueng iAt shepedsddiebynpul " condPibeess sof ng witihhes
are re-read. returns to the start of the MAIN program. Thus, the LCD
15 display panel increments its display by one, showing that
~ another picture has been taken (i.e., the display changes,
for instance, from showing thée number "1" to showing the
number #24),
b ~Operation of the Strobe Unit
20 The operation of the strobe unit will be explained with
reference to Figs. 34-37. Fig. 34 _;rep'r_e_sents the MAIN
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
25 related to the operation of the strobe 22.° Instruction
| steps that correspond to instructions illustrated in the
flowchart of Figs..9 énd 10 have been assigned. the same step
number in Fig. 34 to more éasily explain how the steps
pertaining to the operation of the strobe are interfaced
30 with the MAIN program shown in Figs. 9 and 10. However, it
~is to be undérstood that the camera embodying
the present invention has only one MAIN program which
 contains all the relevant instructions for the operation of
 the camera.
38 When the MAIN program (as depicted in Flgs. 9 and 10)
is started, the input conditions of the tele switch SWT,



The MAIN programcalls the zoom subroutines (which were di scusséd abéve)
to nove the zoomlens to a location that natches the switch settings and
then returns to the MALN 15 program wherein the zoom subroutines are

carried out once nore. This time, when the positions of the main switch
‘and t he zoom | ens match, processing goeszgo stepd7. At step 47, the input

condi ti og ugwtmt ' 618444 OBy Bl SERRET pick gmgeae siaput

condltlon of 20 tonettic swtc hat was read at st ar e

conpar eda“ﬂhé—ﬁcﬂ%é"’é% S¥E- Ane arqat and grhelas Gond iekans oa%? eptesed which
;:heckfs \Miﬁé atehe{nih F(Gﬂ.%l fzqwaﬂaﬁcﬂ 1sA§iL§Bt %ﬂoﬁhO\if[i?m fmplﬂpgeméﬂ is o
ransfer o .the pL Qgr.a e val ye se 7

Therefor%g %‘%{b é82ﬁsn§' o¥eL Lif %é‘ﬁ%rﬂ?ﬁé HABt %g’rr % B¢robe .
capaci 50pos|ia|ignr)g ﬁmmcdmd ALeCK pés1ti]enst pobeesapagi ity trensféryed beens
char ed 0 Si So r e et t he
strobg capg{é‘l ?’glr% I‘r'&'bIt n%éla%gigﬁ ?ge%grihgas?i?)o € capcciamé Qﬁl \s{fzfﬁnoﬂtnie ei ng
char ged, 2p) obaski #@ ddees MAINoprogpaBethes dsarshawiar i ngighe 3dt-r okt

capaci t ogp§ st €R§te56Qlﬁi‘§15§32)f1 ﬁél@é’s@% é@@ €Ba'19' 'ﬂﬂuﬁ'@&:ﬂ:ﬁ@% is
checked to determine if It |sfla has ,been set to 1,

the red FiAESi FGHER AN W‘I{‘FD%?l ﬂk'e E?Feﬂf%éh) e%ﬁe3BaB?bﬁgs§°ﬁ¥g qs
transier pegiba &ifeplﬂﬂ her (stepl 20 shepoiBe bafnpliagj WHBKIgtd O stlepp B. \When

(128 ORI o5l S, L, ErfiRBoNeS of! SR PACRCSE gL SO
vari at i ofibei MAX® lprlmramondaililsnim Zioont eSEbswtcneSWI'(wh\l@b wereh SWY
rel ease §ikbahs SURanR)ONES I inbva Wiheh S5 518 et la SibbaR S ciide v
strobe Cagggtlltegr the CQSE gg Isnei':[thlen Isoog a then reéurns to’ ggg M5A§I4N 507
and 3. gs an
15'program,'where1n the zoom subroutines are carried out once-
more. This time, when the pesitions of the main switch and
the zoom lens matéh, processing goes to step 47. .
At step 47, the 1nput condition- of the photometric
switch SWS stored in memory and ' the . “input condition of o
20 photometric switch SWS that was read at step 3 are compared.
" When there are ne differenées, processing'gpes to step 550,
" which checks whether flag'FCﬁGST equals 1. As noted above,
when’ processing' is transferred to the MAIN program, the
value 1 is set for flag FCHGST. Theréfore,_processing_goes
25 to step 556 to determine whether the strobe capacitor _
charging is completed. As the strobe capacitor has not yet o/
'~ been ‘charged, processing is transferred to step 558 to
determine whether the strobe capacitor is being charged. If
the strobe'capaCitor'is not being charged, processing goes :
30 to step 560 to start charglng the strobe capa01tor (steps
) 560 and 562). ' - _
‘At step 554, the charging flag FCHGDSP is checked to
determine if it is set to 1. When this flag has been set to
1, the red lamp indicator Rd will blink (step 564) and
35 pr'ocessing is transferred to step 50 for the 125 ms pause
' before jumping to step 3. When flag FCHGDSP is set to 0 in

*



| f the charging of the battery is not conpleted within 15 seconds, step 556
wi |l direct processing to step 558. This will stop the charging of the
strobe capacitor and turn 10 off the red lanp indicator Rd. Eventually, the
routine will | oop back to step S3. Wien the chargi ng of the strobe
capacitor is conpleted, processing proceed??rom step 556 to step 568. The
char gi ng of shepsssabeporapeslshmlg iprrosteemze toarst e o miﬂlmq:t Kausithg at loe

Rd is t d t t, :
therein. 11 a5Sorciead “Tpikabob BRI thefeP e 1o,
chargi ng of vaeistiobe dapddie cinput coaplidtéanst ief piﬂtﬁ:etslﬁg svritgmepﬁ:?m to
50 is repeatg‘%g Eﬁﬂ:bﬁdsw release C%HS ssﬁik”ephbfzghgﬁriﬁmsmrtéwtéﬁ‘

i s depressed an ofométric swt i's ON j.udge
ther'e i s adcaBfgdork FWétsho%t ihe Hfrehe S‘%@%@ﬁ?ﬁglsTﬁhér‘?ﬁF’oé&ﬁ%

goes to steprd8pt9 €8t 8501, ngsyhetBer tsed ,pluBQMEY iandvBLch SW is ON |f

t he hotorretrlcs S 25.1s sSSin oes ackt

e PO ool b e SR 2a s, O Rl G %R0 R Bonb a3 i
char gi ng of ﬁﬁesst:mlds,c&m 56516 | sw‘slbpﬂaate@tt egnrﬁdéle)slagndqmros’eepl P8 -

di verges to a 0 t I%g%E C
EIX\F/>OS?JRE/ AU'I%‘&%‘I fﬁff_&%go Q?EAE?&&#SQB& a? | rgﬁ% %%trlo#é %R ?i oper.ati (()ar\{& 2
i|lustrat®® off ¥he. ree5lamps@aﬁé@a#pﬁdﬁﬁg dEvenbialidnot Shet rrO@tddtea Wi and

| SO data Sv psépi BRGK! €6 gﬁggps§76) At step 578, an exposure value Ev is
cal cul ated by add|

a FLASHMATI C (FM Vi, B6e ORRAESERE, BE e GsFﬁb’#’%etcgg’ﬁ‘%gﬁg‘o\}%af?%@ete
di skance fi noitogesiaing vracdeds FBohSEtdat 858V toTstiep WeSn | Thies ahsomsisws v
to use the siEolf e strobe capacitor is stopped and the red ilamp

15 indicator Rd is turned OFF at step 568. Processing then

' continues to step 570, wherein flags FCHGST, FCHGRQ and
FCHGDSP are each reset to 0. After the charging of the
strobe capacitor is completed, the processing of steps 3 to

U - 50 is repeatedly carried out. .

20 At this time, if the shutter button is depressed and
the photometric switch SWS' is ON, step 47 will judge that
there is a change in the photometric switch SWS setting.
Thus, processing goes to step 48 to determine whethezj, the
photometric switch SWS is ON. If the photometric switch SWS

25 is OFF, processing goes back to step 550. When it is ON,
\'_/ _ the red lamp indicator R4A is turned off (step 572), the
charging of the strobe capacitor is stopped (step 574), and
i processing diverges to a series of instructions that
: _ constitute a STROBE AUTOMATIC EXPOSURE/AUTOMATIC FOCUS
30 (SAEAF) operation. : o
In the SAEAF operation, illustrated in Fig. 35,
distance finding data Dv, photometric data. Bv and ISO data
' Sv are inputted (step 576). At step 578, an exposure value
. Ev is calculated by adding the photometric data Bv and the
35 ISO data Sv. Also, a FLASHMATIC (FM) operation is executed
' using the exposure value Ev, distance finding data Dv and



to obtain a properly illum nated photograph, flag FFLASH will bé set*to 1,
whi |l e when the strobe is not required, flag FFLASH will be set to 0. 5

At step 580, a test is nade to determ ne whet her flag FFLASH equal s 1,

. meaning that the strobe is required lf the use of the strobe flash is
not necessary, processing diverges to a’ RELEASE PROCESSI NG operation, to be
di scussedSeidata S¥en Thas.somemtik ninebecpacarke ter uss thesatrebeo

necessar o P6BESSA Y - 9%§>etrq tf:méﬁin&@edet dﬁdaﬁ:amet heuatghepﬁmgbe

ot ormi n¥iorer SpRe Skl of “NASS IR Fhas FUrPRciennet rrquffets ©

possi bl efﬂ.agusF&‘I_tAlﬂe{ stindbde srrtode:ssmmg di verges to the RELEASE PROCESSI NG

15 opegati on, 5‘? 0! eg }:2%@6 idiealor, id b%e}rlﬂ&ﬂg ” wﬂﬂft(t%zepfﬁ%) -

The cont| nuous | I 1on" o red Tanp i n Ica or ns
phot ogr aEWé«ASﬁhsqqaies siyoBeaping fihath thenstiebehis eregvizade buIfon is

depressedhe ddei bfi StKLOt sEQ&Eemﬁééhfiée idte ﬁ&é@QQar L. Ebrocéé@uiirObe
20 capacitor is n char rocessin Lverges ries

i nst r uct PENETORS %@o B@/Icﬁl‘eg% U’b‘érﬁ?gﬁﬂ 19py O, é’(e[ ‘i’gs‘l"‘l‘%ﬁe CHGRQ
to 1 (stbplb6). Whé'ﬂnesﬁdaRGEoop@éiaérmines thhusttiai edtirob&i gladh iMen
processi [

Gt art 0 QecHpEetyss o b id Hi R MLl 508, €8, Bitlalihg iBimiS: .,
589 checkbemﬁémbne mas:tnrteﬂje ehgrginoroperatlony is §9mpﬂettsd Thath it is

conpl et-eglg PrPCeagkN0i HOxa gk é&erae%%%mlwrﬁhatﬁéﬁg tHeIREd Sogelthd O
t he chargl ng of the strobe capacitor |s 30 inhibited,and the red lanmp,

i ndi cat oPtREPEs klashaierPqssidleol) 1y bEeds nBOERER1E; \Té?gl!}§eba‘iﬂ@tgftd
SAEAF opetaioba, Wdﬂhsﬁsngr w1oa&b¢sdeser itied. R¥EEASBe pRacgissgNg the

oL SPFoCBBEELLthn. L0k CRIR LSS, RNRCCTFNRIGIOE" AP S PHHBRBNS et
swi tch S(step G8R),. prd&@sscﬂgthEQUSO létlwﬁwlm sef ftlhag FeaCHSmp
indicator RA informs the photographer that the strobe will
flash when the shutter release button is depressed If it
is not possible to fire the_strobe, i.e., the strobe —~
20 .capacitor is not. fully charged, process:Lng dlverges to a &/
series of instructions that constitute a CHARGE operatlon,
after setting flag FCHGRQ to 1 (step 586) The CHARGE
operation is illustrated in Fig. 36.
. When processing dlverges to the CHARGE operatlon, a
25 charging timer is started at step 587 and charglng is
permitted at step 588. Thereafter, step 589 checks whether Q\J.

- the strobe capacitor charging is completed When it is

- completed, processing goes to step 590, whereln flag FCHGRQ .
.:. is set to 0, the charging of the strobe capac1tor is “
30 inhibited and the red lamp 1ndlcator Rd is ‘turned OFF (step ;

591). Processing then diverges back to the SAEAF operatlon,
which was previously described.
When the charglng of the strobe capacitor is not
completed, proce551ng goes to step 592 to determine whether
35 the photometric sw1tch SWS is ON. If the photometric sw1tch
- 'SWS is OFF, processihg goes to step 593 to_set_flag FCHGDSP



74 to 1. The charging of the strobe capacitor is then inhibited and the
red lanp indicator Rd is turned OFF (step 594). Processing then returns to
the MAIN programlisting of Fig. 34. 5 When processing returns to the
MAIN program it goes to step 564 to enable the blinking of the red | anp
i ndi cator Rd, because flag FCHGDSP was set 7% 1 at step 593. Afterwards,
processi ng réburhs t oTheepcBargdfnigr adfhetb25 strohid Ccapstaiptsd. 1$Jnttﬂem he

strobe capacihfylBeSORREYHAA HAIhal O CE R LISHEN Prdi il

blink, while procéssing goes throu conprrsing s

552*-556 55894566, Empceaﬁ;ngzihemdreturnsteptﬁhesMAb%epgagaémtdustlng
charging opesat#9g,i g4conpleted, the red lanp indicator Rd is turned off
(stép 568) and flags 15 FCHGDSP, FCHGRQ and FCHGST are each set, to O (step
570). Proc®ssing Vﬁ%ﬁ 368§e§81§9e5959rn5ft9h§h§hUPF§rP589F@W'|étdéﬁF§%§§U

and thedphot@ﬂepl rﬁs45\#d céhaxgléethbo Hi‘irillﬁ&}blt@ﬁ theoﬁedlaaia |2 S.n%eiiﬂfbdxbut
not ready t a the strqbe c Wi st tcargln e

| anp i ndi ca?% ' RPGERPES sg &%r %%?%l%{§n|€”%| Isee h&< ca ?’or g?pnePr?g"
charged. |f Afiteephardset proceastiog S‘asumsc‘ﬂoatstsireﬁ:ﬁ%afmt hth€HARGE ms
operation. REESThIBcaRCed.0 SHAPLPIPNLO Ehatly %@J@ft&helgm el SV

is ON. ﬁjE),roc ssi ng oes to ste
char gi ng :bq “Elhérgﬁ betB&paEPtiorl%ﬂﬁE tiﬂ‘ﬁlﬁﬂFOtIheRFiedW%Hrp bhipkat oWhpd e

(step 594), [bﬁéééﬁsiﬁéwg?ié!g tﬁrbbghlvmﬂ\é pnaapareomd;fléﬂ@rr&tapsmtphm IS
not in the \%ﬁtlo smﬂgs goes to 4(:’ gé%G \/{\Qeéel nsﬁffhecﬁ_'
made to det he mar eedtS '%etond
cha\gge\fl me mdscaﬁasdtomdschan@tmgsnpgrgmm oist epmpdeételdi, i theoaedot
exceed lamp indicator Rd is turned off (step 568) and flags
15 FCHGDSP, FCHGRQ and FCHGST are each set to 0 (step 570).
" Processing then goes to step 50.
If the shutter button is depressed and the photometrlc
~ switch is set to ON when the strobe flash is needed but not
(,) ready to flash, the strobe capacitor will start charging.
20 The red lamp indicator Rd will also start to blink while the
capacitor is being charged.
If the photometric switch SWS is ON at step 592 in the
CHARGE operation, processing goes to step 595 to check
whether the lock switch SWL is ON. If it is, processing
, 25 goes to step 593 so as to inhibit the charging of the strobe
— capacitor and turn off the red lamp indicator Rd (step 594),
before'returning to the MAIN program. If the main switch 30
is not in the LOCK position, processing goes to step 596,
. wherein a check is made to determine whether the charge tlme
30 exceeds 15 seconds. If the charge time exceeds 15
seconds, processing goes to step 597. If it does not exceed
15 seconds, process1ng goes to step 598. : :
At step 598, proce551ng is suspended for 125 ms before
~the red lamp indicator RA is activated to start blinking
35 (step'599). When the photometric switch SWS is ON (meaning
 that a photographer intends to take a photograph), the red

t

[ ]



15 seconds, processing goes to step 598. At step 598, processing+is -~
suspended for 125 ns before the red lanp indicator Rd is activated to start
blinking 35 (step 599). Wen the photonetric switch SWs is ON (neaning

t hat a photographer intends to take a photograph), the red. | anp

i ndi cator Rd blinks to informthe photo®§pher that the strobe capacitor is
bei ng charayel. ihibratoheRd phbinkst tocinforinchhe YBotbgrapher thatOthe

pr ocessi | out L ough- Sk F ~293 and 594. In 5 ot her words,

t he st rob%g:i‘coz%%m %%%Q‘g?u%yé%ﬁggggﬁgg%ggf he-red | anp indicator Rd-is '
turned OFF. Whegeshag Pheromietdriges sttkcho EWE MEN pebgram @EFlLong as
the phot gjRiddss g t €8 Pbaten Phroudh 0StaPs 09P2 OCEYBS fed Weey .St eps 589
and 599, oi:%as tocfharge t he _1% st r obe ,ce}apaCJtoriigr a_maxi num of 15 -
seconds, ehiY9rdsie ther §Ergbsp&RRATTI: tHnplLlE, chdrash andokBe -
first. THdd Iaaps ih@dcatide Ratrichetueaeati OBF. | S Pradwegediingvithehhe --

I nstructi ' ' the shutter button is being
depresseéﬂ%tg?s{ %}%ﬁeﬁ%ﬁ%%%&ﬁB shutter button is rel eased, the
char gi ng of t & skansheasaphei photowetyie swibgh BHSr dspbe a oprogram

i nstruct hep Yeddyes M BERILREDs! iselhqurd rsdxe, Capagkt ¥ i i&9the not
conpl eted w thin seconds. at stgaca 596 of the CHARCE operati.on,

15 _ : n, 20
procedd FETORS TP HPEoTOF s BaXmun @i dR) $§°ONdE r R¥OMM G He FRE | anp
I ndi cat ochldgdmdy iopedatidhe s heonpletef Whicdvabaangacfiost ( StEPisS97A)

subrout| BEGr [ EE t8e" "ECbOLY PEANARN IR IR Elrda | NlA Y the —
det er ni ndnisgiructinns iof sthe GAUARGE tapenation tweilel dhe %Q%@B\A&L\s‘,
ON. WiegyitkdnS {9t ding" @6p2e588a¢0Nt bAUGHA! o8h8R Hethd Wikblen the - =
15 shutter button is released, the charging of the strobe
capacitor is carried out in response to the instructions of
the MAIN progran.
If the strobe capacitor charging is not completed
within 15 seconds at stép. 596 of the CHARGE operation,
20'processing_goes to step 597 to set flag FCHGRQ to 0, turn g
OFF the red lamp indicator Rd and inhibit the chafging of
the strobe capacitor (step 597A) before diverging back to
the MAIN program. _ . _
The RELEASE PROCESSING subroutine is illustrated in
25 Fig. 37. In this subroutine, a determination is ﬁade in
step 610, as to whether the release switch SWR is ON. When LJ
it is not ON, processing continues at step 612,_which

determines whether the photometric switch SWS is ON. If the é
photometric switch SWS is not ON, the red lamp indicator R4 =
30 is turned OFF at step 614 and processing returns to the MAIN o

program. However, if the photometric switch SWs' is ON,
processing goes to step 616, wherein a determination is made
as to whether the lock switch SWL is ON. If the lock switch
is not ON, the subroutine 1loops back to step 610.
35 Therefére, if the release switch SWR is OFF, the photometry
switch SWS is ON and the lock switch SWL is OFF, the RELEASE



.. . _ ST
det erm nes whether the photonetric switch SW6is ON. |If the photonetric
switch SW6 is not ON, the red lanp indicator Rd 30 is turned OFF at step
614 and processing returns to the MAIN program However, if the
photoretric switch SWs is ON, pr.ocessing goes to step 616, wherein a
determ nation is made as to whether the lockgiswitch SW is ON. If the |ock

swtch is nOPRoéESSIﬁbe SRS hé € pdrdiins bQC kcoh®ingb€® KIép Petween
Ther ef or.e,. he r l case SW tégg SV\R i 8. OFF, % phot onetry switch SWs is
ON and the I o% eRFi (AP sAnrd E, ‘E’P\El'hEI?BQSEo R sdite s usPatiitdons

pﬁrf'orms 3 cochamgeus Thadp ﬂze,tvﬂaél svepsisliteamdnated lb;tlbélbnerobetdtﬁsig
three conditi ng
t he *r el ease si\E/ivlp cﬁ% o &?&Qe‘ﬁq{ gg kﬂo h%?sh‘gﬁg‘ygéﬁ/i Pgﬁxg %\gytg d%f:"h
or BY turnih@Hhetod (QJRFsvwrcthSU\lrnnnm\thd\hbnckhewphohoﬂHLrto oM.t ch SWs is
set to OFF, or thegl ktﬁwﬁﬁﬁt%i@c dq&’:’rpcﬁé' ré‘éﬁ”gél ﬁﬁ hég Pm‘kg) -

program Wen the release swtch SWRI's the re dator
turned OFF (tpkeBsjitely ML shat @, |§rpa%re@9(aeérplme) to thepp¥AZRN
is then checkatbdtamstep 622) to determi ne whether it is ready to flash.

| f the strobe 22 h (that FELA
procegsisngrgop(raoceeI reaq%/té% 6'?416168?% é%“f‘l‘%%sé@ 5“ &ndrééHGb%ppto
0, so as tl® riggliesttmhaRdi g oturﬂnedbmwsﬁqs She)neaﬁd pthéurshuttézn ibi s
sequence, b‘ifei‘é%f‘séci‘e %@8&3%{2%@“” 's%r%?;te ’ﬁd{ aléﬁf_ékQ Otﬁ‘h: Ledp

FCHGDSP wi | | - be set redlarrplnlca
Pr ocesirhg t 622 )goke deteaming fwhatherr dite 9 I‘I'Qam ne® fdadhto fllfashhe

probessSing gettdiBAstap Frdy St EPadi? OS¢ et SISP Frdy Fi‘LA§Hd§&§5ﬁTth?

filmis |oaded in the canera. | f fllmlsloaded sprocessmg 0€s to s
628 to processing proceeds to step 624 et flags FCHGRQ to

15 and FCHGDSP to 0, so as to request charging of the battery
for the next picture. In this sequence, because the
photographer is not waiting to take a photo, flag FCHGDSP

| will be set to 0 and the red lamp indicator R4 will not

W light. ' Processing then goes to 626. If the strobe 22 is

20 not ready to flash, processing goes from step 622 to step

626. | | ; |

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

25 then return to the MAIN program. If film is not loaded,. the

WIND _subroutine is skipped and control returns to
the MAIN program.
The operation of the charging of the strobe of.

o the present invention provides the photographer with a clear
30 indication as to the status of the charging process. This
| indication is shown to the photographer only when he

attempts to take a photograph. When the photographer does
not attempt to take a photograph, no charging status
indiéation is shown, even if the charging of the flash is

'35 actually under way.
The present invention has been described with regard to



execute the W ND subroutine to advance the filmand 25 then Return
to the MAIN program If filmis not |oaded, the WND subroutine is
ski pped and control returns to the MAIN program The operation of the
chargi ng ‘of--the strobe of the present [pgvention provides the photographer
with a clear 30 indication as to the st@tus of the chargi ng process. Thi s
i ndi cati @n speshfiiy nont-hémphdnggpaeferred entbmhimentat t et sid otbabe a
phot ogr apfl. 4 €, f o h e t a phot aph
o char giihaeYBERAT AL PhAL BLESRT: TAEIBh ActBhas” RO7 89P0
_is 35 actasivalgnts wiShimpcherecepre ohvehe | 6plhowingenalaémari bed with

<!

regard to. a specific non-limiting preferred enbodi nent. It is to be 7
understood that the present invention extends to all equivalents within _
the scope of the follow ng clains. 83 CLAIMS 1. An indication control

unit for an electronically controlled camera, said unit conprising:- neans
for displaying photographic data; neans for detecting the presence of film
in said canmera; neans for determ ning whether said canera is in an
operabl e, picture taking state or an inoperable, non-picture taking state,;
and neans for disabling the operation of said -displaying nmeans when said
canera is determned to be in an inoperable, non- picture taking state and
said detecting neans fails to detect filmin said canera.

A



‘ .
2. An indication control unit according to claim1l, further cﬂm“mlln“""l'””
means for supplying electrical power to said displaying neans I"
i ndi cation control neans according to claim2, wherein said di%abfirg feafs *
conpri ses nreans for disabling said nmeans for supplying electrical power. 4.
An indication control unit according to claim3, wherein said disabling
nmeans includes a field effect transistor téat is operable to interrupt the
supply of electrical power to said display nmeans. 5. An indication control
unit according to any one of the preceding clains, wherein said neans for

dispﬂaying<§ﬂﬂ¥ﬂ§es aliquid crystal display unit. 6. An indication:

conttol un ing to clains 4 and 5, wherein said field effect
trafisistor is electrically connected between said neans for supplying

_eI egi“t ri pal ROVeTy Q%d%.%a%ilcjrﬂg:!oqmt(ir&ishﬂlitdk’apl %ﬂétronigé'lf' cébil;'trolled
i ndi cation control unit_ according to any one of the preceding %Ialns,
wher ei n sai FaRSIE MiSRIE WrekhsCIMRE Heingonpri ses means for switching said

canera between ajeaerfdy a1idp Xd v iy 5k k54 9 Ec addlc@p | noper abl e,
non-picture taking state. 8.. An jndigation control_upii according to clains
5 ang 7. wher of MBI K9 HSFUREHID 0 ARSI HBCHG DhHBy bh ceaidr ppBeta;

si gnal indimaang;ﬂdnudeté?mhniagnabethgsmsiﬂdnnﬁmaranﬂssahqaﬁMdpﬁ#a@ﬂe,
nmeans gener at; S S icati sajld_ [ _ .
Mmoper abl o, Phoruke EARIZEEREL oo ShiRerpBYp Aol BEELR e Fak oG thter
oper ab] e, t@ndinterrupt said electrical connection between said neans for

SUD@LYT‘H’Q el ect headls FOHCA b ISHS el Wdr@tivmlodisaal)g P Ta IRy red ik

firsty and segond signals are hoth_ sent to aLd ield effect
when o be in an 1inoperable, non-

sald camera 1s determine
picture taking state and said detecting means fails to detect

film in said camera.

2. An indication control unit according to claim 1, further
: comprising means for supplying electrical power to said
-~/  displaying means. '

3. An indication control means according to claim 2, wherein
said disabling means comprises means for disabling said means

for supplying electrical power.

U 4. An indieation control unit according to claim 3, wherein
said disabling means includes a field effect transistor that is
- operable to interrupt the supply of electrical power to said

- display means.

5. An indication control unit according to any one of the
preceding claims, wherein said means for displaying comprises
a liquid crystal display unit.

6. An indication control unit according to claims 4 and 5,
wherein said field effect transistor is electrically connected
between said means for supplying electrical power and said
liquid crystal display unit.



transistor. 9. An indication control unit according to- aﬂ‘l/ﬂlﬁl m
preceding clainms, wherein said fil mpresence detecting ne l’
sensor that determines whether a filmis at a predetern1ned posit | an

fil madvanci ng path of -said camera. 10. An indication control unit

according to claim9, wherein said sensor conprises a switch that has an

out put that changes froma first stateg4 a second state when the presence
of said filmis detected. 11. An indication control unit according.to claim
10, wher@i.n 2ai dnsdmd:a:hlchalm@eﬂ:rforlonmsatdaﬁzlcbsﬂlsngat'eotanyalcuhseoﬁnd:}fé ate:
when sai a pr n Si diLat trol
unit accg c%!cleﬁ]l ctcz:all%%lm g o?ﬂ]%}% \rﬁne%%l%osglte %g'énr%]ozlrnq‘Aur e}rwé ft%&nh\e%gs
whet her §°B§€R5@§v@ﬁa@ﬁ §@Ids@§¢§hanﬂsSﬁﬁdaG@MngjH@§Maﬂno@n ppenqble,

i ndi cati gRceapkl Otakhy 4G BAQt caranxneaaraiolel ai PEn1Piéeute. MR n
said sw ch conprlses a push-button swtch 85 that is depressed by said
film 1453K®indication control unit according to clains 12 and 13, wherein
sai d push-button switch is depressed by said filmat said predeternined
p03|t|on whepn_s . COV LS. hN Ld cl sitiq n dication
control un|tRac?6%H' éh ?Snkégi ﬁ%Fh?Céﬁﬁéhli k& él n1€6np§rﬁ§ent
and a f|WhecewpaﬁﬂnﬂufbbWepreaﬁecelde§&p&1@an§mmnﬂug@mgr¢t©ﬁma-ﬁunat
state tosi‘gﬁsio'i?\d?%ttein‘&h%astﬁ'éj #1140 CONRGE L Nkag VEhmk$al, na%dcls%%%d
position apd said I's wthdrawn out of a mecartri ocated in
said f|IﬁV&BﬁBéPEn@ﬁP"FnH€P§€P§aﬁ £hsegrads gignal }Gdlﬁﬁtﬂﬁa'&gPﬁo ad@ht r ol

unit acceaflepg tie clri 8aid, inbpeeable, non-picture taking state, sai
'field effect transistor being operable to interrupt salgui\‘i
‘electrical connection. between said means for supplying
electrical power and said liquid crystal display unit when said
first and second signals are both sent.td said field effect

&

P )

transistor.

9. An indication control unit accordlng to any one of th%\J
preceding claims, wherein said film presence detecting means
comprises a . sensor that determines whethe_r a film is at a
predetermined position in a film advancing path of said camera.

10. An indication control unit according to claim 9, wherein
said sensor comprises a switch that has an output that changes
from a first state to a second state when the preéence of said

film is detected.

&

11. An indication control unit according to claim 10, wherein
said switch changes from said first state to said second state
when said film is at said predetermined position.

f\ ‘€l 0

12. An indication control unit according to claim 10 or il,
wherein said sensor further determines whether a back cover of

said camera is in a closed position.

13. An indication control unit according to any one of claims.
10 to 12, wherein said switch comprises a push-button switch



* A

sai d sensor conprises a push-button switch that is depressed when said film

I's positioned over said switch and said filmconpartnment cover A '

cl osed position. 17. An indication control unit according to z““ﬂuruu"lmmm"l"l
precedi ng cl ai ns, wherein said deternini-ng neans detern nes whet hér a pbwey *
switch in said canera is in an off position. 18. An indication control unit
according to any one of the preceding claias, wherein said determ ning

means generates a drive voltage signal to control said disabling neans. 19.

An i ndi cati okhabnisoflepnessadcbidengdt 6idmai m 18, wherein said drive

vol ¥age signal is dependent upon a signal produced by said filmpresence
det®r m ni ng neans and _sai d operation state deternining neans, 20. An

i ndfrcati on cbht rdh 4RALCALIBPIFAPLES Icaih PEATAINg HRrelaingi 2 dpndels,
\d/Ow_L tage si g_rkaheféiﬁuaahaetiadsm-@a&rﬁdtgﬁs&giﬁ@?eisgeag&-aﬁ;e?dt fplf@t ézagﬂi atefmaat
rive circulf_fnat_cqontrol s sal . I Spl ay neans. . An I ndicailon_,
control umtééigoPﬁﬁﬁﬁEFSm&Pﬁ _BﬁflR&ﬁRewﬁeeaﬁﬁiafkﬁékoFané dénetat 514
i ncl udes a fe¢kbsle@dfpesitionnsi stor that is operable to interrupt the supply
of electrical power to said drive circuit. 22. An indication control unit
substantialgf as_herein described with reference to the acconpan ing
drawi ngs. 2315 AAR| éREAEALAORaROME- Nt | WA hgagRorAdngatPofladm rdt  Grrther
accordi ng t ampr P9engt the preceding clainms. 24. A -nethod of controlling

t he operation of_a displa%gnegns of an_electronically controlled canera
conprising the s epbiBiCOMRPEMHAEAFAG2Pe presence of filmin said camera;

anﬂ*gﬂéabling t hee ﬁmkmamémparmmemg covpt pywlnérsan dsadresensér sehangasef aom
faits to de%?%&x%ﬂ?sQ%ﬁ%?%%?aoée%éhéﬁééhéé“%ﬂéﬂ“?éida@q1ﬁa&Qm8§P€ﬁén£ScbOe?n
i noperabl e, non-picture taking state

is in a closed position and said film that is withdrawn out of
a film cartridge located in said film compartment interacts with

said sensor.

16. An indication control unit according te claim 15, wherein
(_/ = said sensor comprises a push-button switch that is depressed
when said film is positioned over said switch and said film

compartment cover is in said closed position.

17. An indication control unit according to any one of the
preceding claims, wherein said determining means determines
whether a power switch in said camera is in an off position.

k/"

18. An indication control unit according to any one of the
. preceding claims, wherein said determining means generates a
N drive voltage signal to control said disabling means.
% : _

19. An indication control unit-according to claim 18, wherein
said drive voltage signal is dependent upon a signal produced
by said film presence determining means and said operation state

determining means.

20. An indication control unit acecording te elaim 18 or 19,
wherein'said drive voltage signal is supplied to a drive voltage.
generator that operates a drive circuit that controls said



of operation. 25. A nethod according to claim 24, of
di sabling the operation of the indicator unit corrprl s\é\qmﬂm\mumamﬁm‘
instructing a drive voltage generator to stop supplying el ecttictl pover to
sai d display nmeans. 26. A nmethod of controlling the operation of a display
means of an electronically controlled canera substantially as herein

described with reference to the acconpaswing draw ngs.

display means..

~21. An indication control unit according to claim 20, wherein
said drive voltage generator includes a field effect transistor

thwaii‘%u

that is operablé to interrupt the supply of electrical power to

said drive circuit.

22. An indication control unit substantially as herein described
with reference to the accompanying_drawings.

23. An electronlc camera including an 1ndlcation control un1§_¢
accordlng to any one of the preceding claims. . \‘)

24. A method of controlling the operation of a display means of
an electronically controlled camera compriSing the steps of:
determining the presence of film in said'camera; and
disabling the operation of the display of said camera if
said camera fails to detect the presence of film in the camera;;’
and said camera is in an inoperable, nén-piéture_taking state

of operation. : ' -

25. A method according to claim 24, wherein the -step of
disabling the operation of the indicator unit comprises the step
of instructing a drive voltage generator to stop supplying
electrical power to said display means. W/

i

26. A method of controlling the operation of a display means
of an electronically controlled camera substantially as herein

b SR T

described with reference to the accompanying drawings.




