2241587 1 ELECTRONI CALLY .CONTROLLED CAMERA The present i nventd thr&& & to

an el ectronically controlled canera in which the power-isupply can be

automatical ly stopped if the operating state of the camera has been

unchanged for a predetermned period of tine. Conventionally, in an

el ectronically controlled canmera, power thereof is supplied and the canera

is set to its operable state when a power supply button is depressed, and

t he power supply is stopped when the_power supp hbut ton i.s depressed

again. In such an el ectronfbE SEALLY, CONTROLLED CAMERSt ance, the |lens

is acconmodated in the camera and the main CPU thereof is operated in a |ow

Pﬁmegfﬁﬁnsuppthon node. Thehlens conmes out when the power is turned on, and
e state of the main,CPU thereof,] ifje e ating state in

whi ch rel atively hi g&‘b%v%‘?e?%"goh’l%i%ég.ﬂ%fg‘?%gt%%mﬁgpgg’nti nges to be

supplied uni nt entyQnallyy o4 Pey Dabherd1i g Baheta TH UHSERDERe padekens is

kep: I?patedfat out” position. This 1s not preferable for
protection of the [ons. clhere! fitomdbeBally sBEppRUNGLSthARCopbratdaker a has
been unchanged F%%la préﬁgternined peri od gf tiﬁg under the-gbmer_gﬁﬁplied
condition, the pRvie SOPPte i SandiamasCbebs pnehahgeddfoFhan, the
oper ating » S '

predetermined period of time.

Conventionally, in an electrbnicaily'controlled
camera, power thefeof is supplied and the camera is
set to ité_opefable state when a power supply button
is depressed, and the power supply is stopped_when
the power supply button is depressed again. In such
an electronically controlled camera, for'instance,
the lens is accommodated in the cémera and the main
CPU thereof is operated in a low power consumption
mode. |

_ The lens comes out when the power is turned on,
and the state of ﬁhe_main.CPU thereof ié shifted to
g; the.opefating state in which relatively high power
is consumed. If the power continues to be supplied
unintentionally, the battery is wasted. Furthermore,
the lens is kept'iocated at its drawn out position.
This is not preferable for protection of the lens.
Therefore, when the operating state of a camera has
been unchanged for a predetermined period of time
under the power supplied condition, the power supply

is automatically prohibited. Then, the operating



‘2 state of the canera can be set to a predetermned initial State by .
resuppl ying the power. However, it is nore preferable that when the power
supply is automatically interrupted, the canera is set to the preceding ,
operating state which is the state before the power supply has been .
automatically prohibited. Is, th&refore, an object of the present

i nvention to provide an |nproved electrically controlled canera which when
power |ssﬁﬂﬂﬁ|Qﬁitﬁ%e#am¢ma|ﬂ@9rbapsﬁbnt§aﬁ predetermingd operating state,

.whi ch was the state before the power sug é was. automatical |y prohibited,
Accordlndnﬁfﬁﬁia§ﬁ§§ﬁﬁkyl¥ﬁ%HEPtﬁlP%eF °H?EV|ded an el ectronical ly

trolled di t t Vo
Whether an opdEHaVRF Siks A% gPoRs| BFEEREr B2 AERBEcHBRBLE R Enchanged Tor ;”

det t t | :
B;gh?bﬁi aﬁgb$§&hﬁ§bﬁi %é?%%.dﬂgggéi nggP?ﬂﬁtgéfsg#%ﬁrﬁang t%at the .
operat i nq:aa\teqrauesofsé@'@o ca{@r.?% r Pﬁ&%ﬂ&ﬁ&@ﬂﬁsdsfcaﬁesah@cﬁr edet er mi ned

period of tine, storing means storing the: opérating status, which is
the statyg ivHedtwitd m@ﬁ&&ﬁ@%m@rsﬁyppyyhae Buéﬁrratlcal l'y prohibited

by said o
. automatlcally prohiblted. :;- ' j_ . "
It is, therefore, ‘an ob]ect of the present ; '
1nventlon to prov1de an 1mproved electrlcally
controlled camera whlch when power 1s supplied after \J
the 1nterrupt10n can be set to the’ operatlng state, | |
which was. the state before the power supply was"_ _;:
automatlcally prohlbited i ' |
' Accordlng to the'present'inVenticn tﬁere is -”ll;"
provided an:electronically'cOntrolledfcameré |
comprising: : | |
discriminating means for discriminating whether
an 0perating'statdsdofesaidlcamerarnasdbeenﬁkept

unchanged for a predetermined periocd of time;

O

prohibiting'means’for_automatically prohibiting_
power supply toISaid;camera if ‘it is_discriminatéd
that the QPérating“status cffsaid'camerafhas"been
unchanged for said*predeterminedtperiod of?time:

.storing means for-storing the'operating status,
which is the status immediately before'the pover
supply is automatically prohibited by said-

prdhibiting'means) of said camera; and



prohi biting neans of sald canera and __ttlng means for setting the
operating status of said camera to the status $tored in said storing neans
when power -i s again supplied after the power supply has been automatically
prohi bited by. said prohibiting neans. Preferably, the operating status of
said canmera is initialized provided power 3 s supplied w thin another
predeterm ned period of tine after the power supply has been prohibited by
sai d prohibiting measettlimga et fied srttoidigrettie oparatimerstatusapabl e
of using one of a plurality of ‘shoot i ng systens, and wherein said operating
status i ncl udesofasdidnecanera fouthe t%taﬁu%rﬂimrevg Byaald storip®t her -
enbodi-fent, said canera is capabl e of using one of a plurality of
exposuring syst@ﬁﬁnsaWHeﬂhé’Pé’%? 4§ QIR AURRY ediaftem FRRIOWRE d one of

a plurality of ex stens. Furt.her ganer.a . conprise a
zoom | ens anab?EBPi hégd eED; ANt omR Hiea tiQEéggkggégiﬁﬁ ¥' ith respect
to the body of zoom | ens bei ng accomodated in said
camera when th %é&eﬁgg?hglm%%?gstopped and wherein said operating status
|nclgdes the positiopr@ke?abdyZ0e operating status of said camera

N is initialized provided power is supplied within
another predétermined period of time after the power
supply has been prohibited by said prohibiting

W ' means.

In a preferred embodiment, said camera is
capable of using one of a plurality of shooting
systems, and wherein said operating status includes
said one of a plurality of shooting systems.

In another embodiment, said Caﬁera is capable
of using one of a plurality of exposuring systems,
and wherein said operating status includes said one
of a plurality of exposuring systems.

Furthermore,'the-camefa may comprise a zoom
lens movable in the direction of the optical axis
thereof with respéct to the body of said camera,
said zoom lens being accommodated in said camera
when the power supply is stopped; and wherein said
operating status includes the position of said zoom
lené._

In one casé, a predetermined:number'of'

positions are arranged within the movable range of



| ens. In one case, a predeterm ned nunber of positions'areva[Fanged W thin,
t he novabl e range of 4 said zoomlens, said zoomlens being |ocated at
one. of said predeterm ned nunber of positions when shooting is execguted.
Preferably, said camera further conprises a select neans for sel ecting one .
of a stepw se novenent and a conti nudus novenent of said zoomlens; and
wherein said operating status includes said selected novenent of said zoom
| ens. Coneadiderraam lers comdid regmblengpheingoflogated ofeove a plurality
of shootinq%sys;ens, and a plurality of exposuyring systens, -wherein said :
canera fu® é@%ﬂnﬁﬁ¢4ﬂ§F%F&%%ﬂ1PBﬂgeﬁDQQbPBSFﬁlpﬁﬁrUPFéctLOn of the -
optical axis thereof with respect to the body of said canera, said zoom

| ens bein&h&ﬂﬁﬁﬂﬂﬂﬁﬁeﬁf??Pg%ﬁd canera when power supply-is-stopped, said

I bei . d.ejth epw sel ' I d wh [ i d
canora further RESRTTUEY o € Fdr hEEe LR EARE GEFBYP4H0d ng oai d zoom
| ens, and e A hibhid 0 S o PG g SBhd BEUEALEEYyesOOLI NY. Systems, one

of said plurality of exposuring systems, and one sai'd stepw se nmovenent

and sai d gRVEMYHY St €@kt Dhuous movement  of said zoom
lens, and whérein;said~operating status includes o -’
said selected movement of séid zoom lens.

cOnﬁenientiy,:the camera may be capable of
using one of.a'plufality of shooting_systems, and a *\J
plurality of exposurinélSYStems;'wheréinlsﬁid camera |
further comprises a ‘zoom lens movable in the | :__
direction of the optical éxis ﬁhereof;with reépeét N h
to the body of7éaid camera, Said'Zobm léns'being . .
accommodated in Said'camera when powgr.supply-is :
stopped, saidWZGOm=iens~being:moved either |
- stepwisely or cdnﬁinuously, and wherein said camefé

further comprises-a-singlé operating member for

moving said zoomiléné, and for selecting said one of

(@

said plurality of-shédting'systems, one of saiq
plurality of ekpesﬁring sfstems,'andﬂbne of said
stepwiSe'mbvemeht'and-Said.continuous movement of
said zoom lens, and‘whereip séid'operating status
includes the ppéitipn=of said'zoom:léhs moved by o
said operating member, selected ones of said:
plurality of shooting and exposuring éystems, and

selected one of said stepwise and continuous



said zoom | ens, and wherein said operattng status i ncl udes the position of
said zoom | ens nmoved by said operating ‘menber > sel'ected ones of said
plural:ity of shooting and exposuring systens, and sel ected one of said
stepw se and conti nuous novenents. . . . In
anot her enbodi ment, said shoot.i ng systentfgpludes-ainnde in which a
plurality of photographs are taken with a Ccértain interval, and wherein the
power supply i siowsmentshi bi t ¢d-;:even if said certain; |nterval i-s. l onger than
sai d predeternined period of. tine. Conveni ent a ba ter§¥§§ﬁinstalled in

|
ald\;anera as a poddt anather empedimentn ?ﬁégoﬁﬁ?aFFﬂg 8 of said
“st d i t t | h i
Chotall od af t el NEIHARS o n@?%“@&?g‘ihﬁlah%"s% Graifly BF ohdEodRhpREY  ©
present 'nve“t'%h\tta';{gx{' b flesciied th t@:&&iersﬂ&ewﬁerattﬁ greonpanying

drawi ngs, in Wi ustrates t e top View of an electronically
control led ca cﬂ:e&nbﬁfbﬁng ié‘%&ﬁ%ﬁ&hbﬂﬁé‘@téﬁén ffgsaZdl teyshiates the

front view of the canmera of Fig. 1;
) interval is longer than said predetermined period of
i\/: _ time. |
| Convenlently, a battery is 1nsta11ed in said
camera as a power source, and wherein the operating
&ﬁf ' status of said camera stored in said storing means
is initialized when the battery is installed after

having been removed from said camera.

Examples of the present invention will now be

described with reference to the accompanying _ R

drawings,. in which:-

Fig; 1.rilustrates the top'view of an
.electroﬁicaily controlled camera embodying the
present invention;

Fig. 2 illustrates the front view of the camera

of Fig. 1;



Fig. 3illustrates the rear view of the canera of Fig. 1;-Fig. 4 is a block
di agram of the control circuit of the canera; Fig. 5 is a diagrammtical
view of the contact conposition of a zoomng switch; Fig. 6 is a table
showi ng the rel ationshi p between the exposure systens (nodes) and the

di splays thereof; Fig. 7 is a table¢ghowing the relationship between the
shooting systens - (nodes) and the displays thereof; Fig. 8 is a

di agranmmat i cal w pf 4 Egg@f% f p [ expanded vi ew
of a code platéﬁgﬁd:g tg le s o%fn5ﬁ§h££$E g??gnsglghgefaggggthe code plate
and the cqﬁeeﬁl@ @; 10 is a diagrammatical view show ng an exanpl e of the\
zooni ng operation; Flg 11 is a diagram showi ng a.nmechanismof a wind p
switch; Fig. 1%ics. at disiox amo‘dslovunggﬂameunﬁhe ebntroaut put of the wi nd

pul se swi t ch WP, Fig. 13 is a flowhart for a RESET routine; Fig. 14 is a
f1 owchart diorcwit OPAUREEBMEE} NG SYSTEM INITIALIZE subrouti-ne; Fig. 15 is

a flow chart for a ZOOM I NI TI.ALI ZE
Fig. .5 is a diagrammatical view of ‘the . contact

»

compositioh'of a zooming switch;

Fig. 6 is a'tableIShowing the.relatiOnship_ _ ~/
between the exposure systems (modes) and the
dlsplays thereof, o | | | .ﬁ“L
Flg. 7 1s a table showing the relationshlp .JMJ
between the shootlng systems (modes) and the
displays thereof, ' e
' Fig.. 8 1s a diagrammatlcal v1ew of segments of _
an LCD panel, -
Fig. 9 is an expanded view of-escode plate'aﬁd
a table showino the relatiOnship betﬁeenﬁfﬁe-coce :
plate and the codes, o | o
Fig. 10 is a dlagrammatlcal v1ew show1ng an
example of the zooming operation; | .::-

Fig. 11 is a diagram showing a mechanism of a
wind pulse switch; .' |
| Fig. 12 is a diagram showing an example of an:
output of the wind pulse switCh'WP;t
Fig. 13 is a flowchart for a RESET routine;
Fig. 14 is a flowchart for an EXPOSURE/SHOOTING -
SYSTEM INITIALIZE subroutine; |

Fig. 15 is a flow chart for a ZOOM'INITIALIZE



subroutine; Fig. 16 is a flomchart for a LOCK routine; Fig. 17 is a

fl owchart for a FRAME NUMBER DI SPLAY subroutine; Fig. 18 is a flowhart for
a WND SYSTEM I NI TI ALI ZE subroutine; Fig. 19 is a flowchart for a LOADI NG
subroutine; Fig. 20 is a flowhart for a WND PULSE COUNTI NG subrouti ne;
Fig. 21 is a flowhart for an | NTERRUPT routine; Figs. 22-A 22-B and
Fig. 23 are a flowhart for a MAIN processing; Fig. 24 is a flowhart for a
LENS ACCOVMMODATE oI RMATI-C. LENS ACCOVMODATI ON,- -W DE ,MOVEMENT 1, and TELE
MOVEMENT subroutines; Fig. 25 is a.flowhart for a 'LENS POSI TI ON RESTORE

subr.outine; Figs. 26Fﬁbtough i @ AWwHart cwhal Todoreutindg W DE
MOVENENT routine, and nodifications thereof; Fig. 30 is a flowhart

for a WDE MOVEMENT Figubangutisna, fliowchakt $or fd RRMME (NUMBER. ZOOM TO TELE
subroutine;. Figs. 32-A and 32-B are a flowhart for a ZOOM
DISPLAY subroutine;
Fig. 18 is a flowchart for a WIND SYSTEM
- INITIALIZE subroutine; -
Fig. 19 is a flowchart for a LbADING'
subroutine;
Fig. 20 is a flowchart for a WIND PULSE
Aot COUNTING subroutine; |
Fig. 21 is a flowchart for an INTERRUPT
subroutine;
Figs. 22-A 22-B and Fig. 23 are a flowchart for
a MAIN processing; | '
.-Fig. 24 is a flowchart for a LENS
ACCOMMODATION, AUTOMATIC LENS ACCOImeATION, WIDE
MOVEMENT 1, and TELE MOVEMENT'subroutines;
Fig. 25_is a flowchart for a LENS POSITION
&; RESTORE subroutine;
Figs. 26 through Fig. 29 are flowcharts for a
TELE/WIDE MOVEMENT routine, and modifications
thereof; .. Fig. 30 is a flowchart for a WIDE
MOVEMENT 2 subroutine;
Fig. 31 is a flowchart for a ZOOM TO TELE’
subroutine; -
Figs. 32-A and 32-B are a flowchart for a ZOOM

TO WIDE subroutine;



TO WDE subroutine;. - Figs. 33-A and 33-B are a flowhart for an .=
EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subroutine;. Fig. 34 is a flowhart for a
VARI ABLE SETTI NG subroutine; Fig. 35 is a flowhart for a VARI ABLE . .
SELECTI ON subroutine; Fig. 36 is a flowhart for. a VAR ABLE DI SPLAY- =
subroutine; Figs. 37-A through 37- C<88- A through 38-C show a flowchart for
an AEAF CONTROL routine; Fig.:39 is a flowhart for an AEFM subrouti ne;

Fig. 40 is a fl. rt33f-y ahdmiilﬁﬂafﬁﬂﬁ«Iiéw&m@ﬁtlﬂer &hg. 41l is a
flowchart for a ND routine; Figs. 42-A and 42-B show a flowhart for an

| NTERVAL CENFB@UREV@HGBEINBKBYBQEM SEPEING rsulphodBifeghow a fl owchart for,
a REWND routine. As shown in Fig. 1,  a canera body 1 has a stationary
barrel 2 and a Fig.n@4bds & ﬂommmrmWQRImLEhSETTENG of the canera
body 1 contains a distance neasurenent section 4, a finder. w ndow 5, a
zooni ng typub¥oudddes, a photonetric el enent, such aS'CﬁS “and .a sel f-tiner

| anp 7 The back ,of the canera body 1 has a back cover a_node. button 9,
N - Fig. 35-is'a flowchart for a VARIABLE SELECTION
subroutine; . :-,-_;,,__ e | -

o

- Fig. 36 is a@flowehart for a VARIABLE DISPLAY- -
subroutine; | _ h |
Figs. 37-A thrcugh:37-c,'38-A through 38-C show
a fiowchart for an AEAF CONTROL rautlne,- SRS - b
Fig.: 39 is a flowchart for an AEFM subroutlne,
‘Fig. 40 is_a-flowchart for a DISCONTINUANCE;“
shbréutine} |
Fig. 41 is a flowchart for a WIND routine; -
Figs. 42—A-aﬁd*42-B show;a'floﬁchart_for-an
INTERVAL CONTROL routlne,-and
Figs. 43-A through 43~-C show a: flowchart for a:
REWIND routine.

U |

'As shown-in'fig.-l,Va camera_body 1 has a
stationary-batrél'z.and a moving harrelv§; As shown
in Fig. 2, the;front.df the camera body 1 contains a
distance measuremeﬁt éectibn 4, a finder window 5, a
zooming type strobé 6, a photcmetricveleﬁeht;'such
as cds, and a self-timer lamp 7..The back of the Lo
camera body 1 has a back'éover 8, a-mode.button 9, a

select button 10, a drive button .11, a zoom' lever



sel ect .button 10, a drive button 11, a zoom | ever 12, a power button 13,
a green |lanp indicator 14, a red lanp indicator 15, and a back cover

rel ease |l ever 16 are provided. Wen the back cover release lever 16 is
moved from an upward stop position to.a downward stop position, the back
cover 8 opens. Wen the backcover 8 is opened, thei'back cover rel ease

| ever 16 is in the dowward stop positionyiwhile when the back cover 8 is

cl osed, the backscoye . evar, 16 T, ol HNES op
position. As shg\%nﬁ %nbE%E%l%%%ﬁ‘qup'p%r gié(:gtl?gln %r?e carrel‘fj'af%bd?/ 1

contains a shutign BipodnbifcatolNiB! tati 18-tk Wod&P FeT@asdd. The TW

buttdn-18 is used when sel ecting two opposite positions which are nmutually

extreme ends of 1e¥ermsaahre. pitLdHd.l Wherd thd Gifck TdsvePrelexee 12 can
be nmoved in a first direction, indicated by arrowri in Fig. 1 and a second -

direction, indi tevest hyg dsr moved fHom zoompwarmi stbpepositiohetsaaera | ens
to be noved between a wde extremty and a tele extremty. The zoom | ever
12 is used for downwaydt stopxpesirtdaystthe datk eown® i opesyst em (whi ch
will be described later) with the function of the node button 9 and the
dri ve button 11When the back cover 8 is opened, the back cover . .. .
; release lever 16 is in the downward stop position,
while when the back cover 8 is closed, the back
cover release lever 16 returns to itS'upward stop
position.
.As shown in Fig. 1, the upper section of the
camera.body 1 éontains a shutter button 17, a TW
button 18. and an LCD panel 19. The TW button 18 is.
used when selecting two Qpposite_pdsitions which are
matually extreme ends of the movablé range of the
* zoom lens. -
The zoom lever 12 can be_moved'in a first
direction, indicated by arrow rl in Fig. 1 and a
S second direction, indicated by arrow r2. The zoom
lever 12 permits the camera lens to be moved between
a wide extremity and a tele extremity. The zoom .
‘lever 12 is used for setting the exposure system and
'the shooting system (which will be described later)
with the function of the mode button 9 and the drive
button 11..
Referring to Fig. 4, the camera contains a

control circuit comprising shutter-related



Referrlng to Fig. 4, the canera contains a control circuit conpr|5|ng

shutter-rel ated 10 processing in association with a drive IC. A S|ngle
‘integrated circuit has been designed which contains the. main. CPU, sub CPU,
drive I C, autofocus IC and other el ectronics. '~ The main CPU perfornms -

the. follow ng.functions in responseg?p i nput signals provided to the
canera: (1) Controls the zoom notor dafilmnotor via a notor drive

~circuit; ( I i | [ t i kI i.on t her eof -
o 1 oyBroCREERS dr ME R oATA | dPoup e Ll H3hERE! 00 L1t 0

provi des distalea RPN -Ha Bdsch | ek Tié@'whidR &8Atalia8P i ndicator
15 whi ch provi es strobe- related i'ndication, and. the self-tinmer llanp 7

whi ch proviHes maiseldpy, b redw) alriveli Day lmtofaecuﬁont:raha the indication
in the LCD panel 19; and (4) Controls the charging of the strobe circuit.

| nf.or mat i oothex . qmenhnbnxnsiuarnmrThe}matw P performagthe-(1) Main power

switch PSW which is set to ON mhlle t he power -button 13 i s depressed,
and- set tofollow;ng functlons in response to 1nput signals

prov1ded to the camera:
(1) Controls the zoom motor and:a f11m motor
via a motor- drlve c1rcu1t, |
2y Controls 111um1nat10n and bllnklng (the
illustration thereof is om1tted,1n=3;g,1-through
~ Fig.3) of thejgreen;lampxindioatorflé;which provides
~distance measﬁrementrrelated.indieéti§p¢ the red. ..
lamp indicator 15 which provideskstrokevreiated-_
_ indication,.and_the self-timer iamﬁ.jﬁwhichrprovides
a self-tlmer-related 1nd1catlon,.-._~?-
(3) Controls the 1nd1catlon in. the LCD panel
19; and _ -
(4).Controls the chargingfof,tﬁéfstrobe
‘circuit. _ _ _ ' ' e &J"
Information is_inputtedstO;the:mainncPU by the
following: - | | | |
(1) Main power switch_PSW,jwhiohaisrset_to ON.
while the power button 13 is deoressed;”and'set.to
OFF when the power button ;3 is not.depressedm Power
is sﬁpplied to the camera when the power switch is. -7
‘set to ON in the prohibited state qfrpower supply,.

and the power supplygis prohibitedrwhen-the power - -



OFF_when the power button 13 i s. not depressed. Power is supplled to the

canera when the power switch is set to ON“i"HF'the prohibited state of power

supply, and the power supply is prohibited -when the power 1 1. switch
to ONin the power supply. permtted state; (2) Photonetry

switch SW5, which is set to ON when the shutter button 17 is depressed

(3) Release switch SWR, which is''set to ON when the shutter button

is set

hal f way;
17 is ful
the zoom

|y dep%gfégﬂ

| ever

tele side ri; (
| evex_412 is disp aceﬂ froma centre, neutral position towards a w de side

r2; (6) Zoom node SV\’(ﬁfhPWE%e BwitdnC 3WeS, R REL resleoef the

zoon1|ens

t hat

£ o8008 bR 9 M BolierEaulilih doiaifiled. ON vhen
d%s ace TTrom a ce neu omerds a .
ggon1mnde smntch WDE, which is set. to CN mhen t he zoom

is a step novenent or the cont’i nuous novement . (Step

movenent and t hgnéANthausHatieyeBRtitol @ 70dsC ddprddstice Halfway Mde switch
EXPSW which is set to ON while. the node button 9 is depressed. The node

button 9 is used for(3ptRelgatke swichlSWRY shdch (i%) doti o ON twitebRl VSW
which is set to ON while the drive button 11 is being depressed The

\

the shutter button 17 is fully depressed;

" (4) Zoom tele switch TELE, which is set to ON
when the zoom lever 12 is displaced from a centre,
neutral .position towards a tele side ri1;

(5) Zoom wide switch WIDE, which is set to ON
when the zoom lever 12 ‘is displaced from a centre,
nggtral-position towards a wide side r2;

2 (6) Zoom mode switch MVSW, which indicates the
mnovement mode of the zoom lens, that is a step
movement or the continuous movement. (Step movement
and.the-c§ntinuous-movement=are described later);

(7) Mode switch EXPSW, which is set to ON while .
the mode button 9 is depreESed. The mode button 9 is
used for setting the exposure'system;'

| (8) Drive switch DRIVSW, which is set to ON
while the drive button 11 is being depressed. The
drive button ‘11 is used for setting the shooting
system;

“(9) Select switch SLSW, which is set to ON
while-thefselect-button-10'is-being depressed. The
select button 10 is used-for-seiecting'the'number of

frames to be shot at the -SELF-TIMER shootinqi



drive button 11 is used for setting the shooting system (9) Select switch.:
SLSW which is set to ON while the select button 10 is being depressed. The
sel ect button 10 is used for selecting the nunber of franes to be shot at

t he SELF-TI MER shooting, starting time of the interval .shooting-and thes
interval time, etc.; (10) Zoon1code, nputs, ZCO, ZCl.., and ZC2,:which are
referred to for controlllng the |l ens ZOS|tion , displaying the foca

I h, | | k
cover ui 1 SRRERER" A, Ye Sl el ﬁ%%'?’ﬁﬁba"’fd%%vtererrefiil-eB?Ever

16 is presggeepioun @gﬁesegtkp.CN when the back cover s closed. and th
lever returns to its accommodation position; and (12) A wi nd pul se swit

WP for detectlng1bhezbbhwebaaﬂnﬁiutéﬁuzdvv %l A dia L 9eE £OFh R  be

described later. Next,.the zoom node swi:tch M/SW: the zoom wi de switch
W DE, and aphe reﬁerirekietewfm cBEtE-cﬂrJard,eswe shs rpseieion, The
zoon}related swi tches WSW WDE, and TELE are controlled by one zoom
| ever, thedmsplaynngothe mgpak Mﬁﬂgﬁbgﬂﬁﬁﬂm|Euftnpr5deﬁhelsechan|ca

thereof will: be descrlbed 1ater,

(11)-Back:cover sthch-BACK,-Wﬁich-is-set to . N_)
OFF..when the back .cover. release 1ever 16 is pressed
down and set to ON when the back cover 8 is .closed.
and the 1ever,returns to-;ts qccommedat;on-posltlon,
and L e e;'""°;:i' N -

(12) A wind-pﬁlse switch: WP fér#deﬁedtinq~thea
£ilm feedlng..Further detalls thereof w111 be
described later.'~ | _

Next the zoom mode. sw1tch MVSW, the zoom: wide
switch: WIDE, and the zoom tele sw1tch TELE are .
described 1n_deta;l.;

: The.zoemf;eieted swifches MVSW;;WiDE,.and:TELE
are pontrolled byeone zoom-leVer;;the contact ‘point '\J
layout beinq;shqwn]invFig.:5;eThe'mechaﬁical'~ |
constructipnnef-thenzodmfrelated?éﬁiteheskihclude-:
contacts andiefbrush atteched;to:the;zoomwlevef.12;

They are described’ in detail below}individually;

The 2eom teleaSWitch_TELEﬁis.eeﬁlteleN when the
zoom lever is being displaced from the centre . - -
position.towardgthe:firet direction indicated:byu-

arrow rl in-Fig. 1,-and the zoom wide: sw1tch ‘WIDE is



construction of the:zoomrelated sw tches 'include contacts -and a brush
attached to the zoom | ever 12. They ‘aré described in detail bel ow

i ndividual ly. The zoomtele .switch TELE is set to ON when the zoom | ever
i s<being displaced fromthe centre position taward the first direction
indicated by arrowrl in-Fig. 1,- and‘th¢=zoomw de switch' WDE is set
to ON when the zoomlever is displaced toward the second direction

i ndi cated by aige®Wt?.0N AR %Re (6o ODevEE ds Satépladb@Ecaidrihe: zoom
tele switch TELE are set -t o OFF when the zoom |l ever “12 is placed at the

centre (neutralthe pREISHDAiddEt vownindilCatedt by asrowtr o Qhhahen the zoom
|l ever“ 12 is located in the region between the position halfway fromits
centre positi obdathwaihee tZuod iwide cewli salr GMIDE| ardt the zoomrelespectivel y.
The zoom node switch is set to OFF when the zoom |l ever 12 is further noved
in the directi swidicha/TRLE are setd ¥Q OFBrwhénhthe ozoomsléevierwag pesiti ons.
St ep. novenent and conti nuous novement corresponds to ON and OFF states of
‘the zoom node §Wﬂﬁﬂ§'4ﬁxﬁhﬁn¢ﬁﬁﬁﬁ¢-0@%¢F¥%b£épeﬁh%%ﬂations[ five
conditions are inputted to the main CPU.  The data is _used for -the zoom
operation or the shé‘éﬁ r@%’ﬁls‘?‘ﬁ?‘ﬁ'aﬁﬂlﬁﬁé 5 poehr ko QN ¥herthengeomyy,

nshapce, when agrforyy g, {15 £098" PROER g1 b b BbELRRERS" T O"
position halfway from its centre position toward the
first and second direction rl, r2 respectively. The
zoom mode ‘switch is set to OFF when the zoom lever
12 is further moved in the direction of arrows ri,

S -
and: r2 from either of its halfway positions.

N
Ny

f Step. movement and continuous movement
c%rresponds to ON and OFF states of the zooﬁ'mode ’
s&itch,~respectively. With these combinations, five
csnditions™are inputted to the main CPU. The data is
used for the zoéﬁ operation or the shooting system -
and the exposure system settings. Fof instance, when

;%4 performing the éoom operation, the information for
the forward/reverse rotation of the zoom motor, and
the step/continuous movement of the zoom lené are
inputted to the main CPU.

- Referring to Fig. 4, while the sub CPU controls
a range finder, which comprises an infrared LED and
a position:sénsor PSD through an autofocus IC, and -
transmits the distance measurement data from the:

autofocus IC and the photometry data from the Cds to



the -forward/ reverse rotation of the zoom notor, and the step/continuous
novenment of the zoomlens are inputted to the main. CPU. Referring to Fig.
4, while the sub CPU controls a range finder, which conprises an infrared:
LED and .a position sensor PSD through an autofocus IC, and transmts the
di stance neasurenent data fromthe autofocus |IC and the photonetry data
fromthe CdS to 14. the main CPU. L, . The drive IC
.controls thepahyhlief cgy.cuit according to commands -fromthe sub CPU, and

'. outputs a trigger: signal to the strobe circuit.. The node button 9is

operated for set irtheg dritree XY BOILIVES the Ashisbos ciréagt 6,.the follown
three exposure systens are available: auto (Strobe autonatlc flashing -

node) ; strabeoBlingt rahedmraoris yfn‘d»mstthm@mb)c@mf, aamnid sbubtpat&FF (strobe
fl ashing prohibit node). Fig 6. show the indication marks correspondi ng
to each of af trigger shignalejwsihe sirmkerscireuite case of AUTO, no nark
is provided... A counter EXPMODE (hereinafter nerely cal l ed "EXPMODE") is
provided in corr E86oMAde duirEan t%é%)&ﬂ%‘iﬁ"ﬁeéy@’énﬁetm "0", [err]
correspond to AUTO strobe QON, and strobe OFF, resg | vely. By operating
the node buP¥BRSYTe RYSkeMre A% SHRWR in Fig.'s, ‘following. - _

three exposure systems are available: 'autO'(strobe.
automatic flashing mode§§ Strobe ONu(strobé“forcedly

flashing mode) ; andfstnobe-OFF-(strdbe:flashing---

<)

prohibit mode). Fiqi_Gyshbw-the;indication~marks
corresponding td-each.of'aforeSaid-three exposure
systems. In the case of AUTO no mark is prov1ded.
counter EXPMODE (herelnafter merely called .

"EXPMODE") is:provided.1n correspondence_w1th.the:
exposure=systems;fEX?MODEf"OHﬁ, "iﬁ"i-ﬂzhﬂucorrespond
to AUTO, stfobe Oﬁ,-and,strobe'OFF,wrespéctivelyé'By‘
'operatingfthe mﬁ&e bnttOn“Q, the*value of-thex
EXPMODE - is changed.

The drivé-buttéﬁ-ll'is.qperafed'for-éettinq-the | 'Y

shooting system. As shbwﬁ_in_Fig.'7;-the following |

five kinds of shootingfmodes are available; -

FRAME-BY- FRAME sho'ot_i'ng mod"el;. SELF-TIMER mode, .-
SELF-TW (tele/wide) mode, IN'I_'ERVAL mode, and: FORCED.

‘REWIND mode._Fig.'T.alséjshows.thé}indication-mafk
corrésponding to each of the above fivé shooting -7
modes. No mark.is provided for FRAME?BY-FRAME"

shooting mode. A:counter DRIVEMODE (hereinafter -



EXPMCDE i s changed. The -drive button 11 is operated for setting the
shooting system As shown inFi.g. 7, the follow ng-fi-ve kinds of shooting
nodes are avail abl e;. FRAME-BY- FRAME shooting node, SELF-TlI MER node,
SELF-TW (tel e/ wi de) node, | NTERVAL npbde, and FORCED REWND node. Fig. 7
al so shows the indication mark corresponﬂEﬁg to each of the above five
shooting nodes. No mark is provided for VE- BY- FRAME shooting node. A

count er DRI VEMglaheiie i 1NAdd O/DRIVERGISEY) Co4 | Sfov RedFVARE" +his -provi ded,
and the . DRI VE [err] -, and [err] correspond to the

FRAME- BY- FRAVE DRINVGEMODE® '&iddo, Tl Mg opage, tbe1Bp - ou , and@ | NTERVAL
node,.~ and the FORCED REW ND node, respectively. In the FORCED REW ND node,
mark "*" of [emi*¥ig¥r eprrespond Itoeithee FRAME-BY-FRAMESHidad \Wleie i s
descri bed later. The DRI VEMODE i s changed between "0" and "1" when the
drive button 1BEIF-RIMER gmntle, rndhe SELR-TWrkedeprthe pENGERYALo EXPMODE and
DRI VEMODE are displ-ayed in the LCD panel 19, and the shooting is controlled
in accordance wiangd the | FORGER REWINDamedeycrespeshivelys kept

depressed for nore than three seconds, the shooting sxsten1js set to the
for Ced reW nd mFORCED REWIND mOde, mark Wkh Of "1 **B“ is

~ replaced with either 1 or 0. The SELF-TW mode is
described later.

The DRIVEMODE is changed between "O" and "1
when the driﬁe button 11 is depressed. Indication
marks corresponding to EXPMODE and DRIVEMODE are
displayed in the LCD panel 19, and the shboting is
controlled;ih.accordance therewith. Still more,'if
the drive button 11 is kept depreésed for more than
three seconds, the shooting system is set to the -
forced_rewiﬁd mode.

In the INTERVAL mode, both the interval -
starting time and the period of interval can be set.
\ In the camera of this embodimeht, the interval

starting time is set by a relativé.time, that is,
the starting time of the interval shooting is set by
a period of time (minutes, seconds, or hours) from
the time when it is set. The interval time is the
time between é-shot and the succeeding shot.” In the
SELF-TIMER mode, five kinds.of numbers of frames for
the SELF-TIMER are provided. SELF-TW is a mode in

which—two~shootihgsiare.executed: the first shooting



I n the NTERVAL node,
i nterval can be set.

both the interva

starting tine and t he beriod of
In the canera of this enbodi nent, the

i nt erval

starting time is set by a relative tinme, that is, the starting tinme of the

i nterval shooting is set by a period of tine (mnutes,

fromthe ti

seconds, or hours)

me when it is set. The inthgval time is the time between a shot
t he SELF-TI MER node, five kinds of nunbers of

and t he succeedi ng shot.

In

frames for iseefébhteédMVuRtdy &hey @dciedensEldeiny i Focatedcat Nemdi ch t wo

shoot.i ngs are execut ed:

the first shooting

| ens bei ng desired pbsuheonesthHQMaﬂseanndeshbdﬁmmgqn-nd shooting is.

executed with the |l ens at the w de extremty. Next,

the details of the

16 is executed with the zoom

g;;

i ndi cati on exerRvtedsyishethen lens. @GDQ@ﬂuﬂldﬁaextrenﬁty4bed with reference
to Fig. 8. The exposure_ system mark and the shooting systemnmark are

di spl ayed when tNBxﬁDd@-h&u@@&@iQ-samf- dhey dnstikqatrion maxksiepr eéssed,
in s of eacgh of theﬁg?rks has been al r eady

respectivel
descri bed,

"I NT" is H
The mark "

digpiaredoimed

3 Eérg%§F0§?t

L

inefl prith

& the mark

the shop;ingfsystem mark are dlsplayed when_the mode

button 9 and drive button 11 are depressed, - .

respectively;-

_;AS'the meanings of each of. the marks

has been already descrlbed the remalnlng ‘marks are

_descrlbed below.

unit mark "mm"

In Flg -8, the mark "INT" is: 111um1nated when .

the shootlng system is set to the 1nterva1 mode. The

mark_"<-->"_below the "INTH_ls:shown-when-the.

interval time
side of "INT"™
starting: time

| RSNG| whlch

is

is

is

is

displayed when the interval

being set. The mark: "s" at the left

being set. Simultaneously, the mark

located below St i also

displayeé.-afbattery mark 20 is disglayedhﬁﬁen the

baﬁteryﬁéﬁjthe camera is discharged.’ Segment.:_:-

displaying area 21 indicates thewﬁacal'length.-the.-

intervelLstarting.time, and_the.iﬁteryal.time.

zoom lens is disPlayed} The-unitnmarks ngh . wpe

is shown.

“h",-whieh-respectlvely'correSpcnd:tb~"se¢ondP,

"minute", and "hour", are illuminated when the

The

when thegfbcal_length'of the

ahd

period of time in the INTERVAL shooting mode - is set.

r:leﬁ:srhq,?]é ni s%stem J s set_ nga(?r]g he énter val rmde )
_k_/

P,

H



interval tine is being set. The mark "S" at the left side of "INT" is

di spl ayed when the interval starting tifwe'is being set. Sinultaneously, the
mark "---->" which is located below "S' is also displayed. A battery mark
20 i-s displayed when the battery of the camera is discharged. Segnent

di spl ayi ng area 21 i ndi cat es#the focall<quﬁtL the imterval starting tine,
and the interval tinme. The unit mark "nmm' i§ shown when the: focal |ength

of the zoom | engni enhdissaded sebifenty taf@rdf&mom used’ £@Adwvy¢ " anahi ch
respectively correspond to “setgnd”, "ninute" "hout", are illunm nated

when, the. peri ogmef, Thesed mgMe HM}ERVAL, sztmpt'rmg' Nghee I§e]5@d:t1velirn this
case\wsegnents are commonly used for "nf and "mm'. These "s, "m", “h", and
"m' are selectul&hp1ﬂdﬂeﬂlanunrdnngnthrth&(Bélﬁﬂt&ﬂfﬂétib@@@fod of tine.
Segnent displaying area 22 is illumnated for indicating the frame nunber,
the mark "EX' b&iing.t Segment hrplayine dreams2huidcillumipatednbor a

di agram of the zoom code inputs. The zoom code plate constitutes a part of
the zoom | ens binfdcagimohihey franemunkey, Jhepwmik i TEX joebng Thee
obl i que-1ined portlons of the zoom code plate are constituted as contacts,

where four brusH8s cHﬁF&beiﬁhf(ﬁxﬁyﬁﬂ Mo prush | ocated at GND i s

gr ouhded, t her eby G¥D S IS oﬁgsEiéxgggghtofr%ﬂhlzoom code inputs.

The zoom code plate constitutes a part of the zoom
lens barrel and has a pattern such as shown in Fig.
9. The obligue-lined portions of the zoom code plate
are constituted as contacts, where four brushes
contact .the code plate. The brush located at GND is
groundedﬁ.thereby GND is used as a common terminal
while the other three brushes aré used for code
detection. .The codes 2ZC0, 2Cl1l and ZC2 are set to
"0", when each brush contacts the respective
terminals of the code-plate, while the codes are set
to "iv when the brushes do not contact the
;ﬁ, respective terminals of the.code.plate. In this-
description, a three-bit information code detected .
by the continuity rélation of these terminals is
known as a zoom code ZCODE.
A position code POS and a division code DIV are
defined according to the above—mentioned'200m-code
ZCODE so. as to control zooming. |
The position codes POS are used to distinguish

five conditions of the photographing lens in the



while the other three brushes are used for code detection. The codes ZCQO,-
ZCl and ZC2 are set to "0", when each brush contacts the respective
termnals of the code plate, while the codes are set to "1" when the
brushes do not contact the respective termnals of the code plate. In this:
description, a three-bit |nfornat|onffgde detected by the continuity '
relation of these terninals is known as a zoom code ZCODE. A position code
PGS and a gbyitien, CeHatDi¥, aposialy ReE e Mol Rghdrp HHie Rl e- menti oned
zoom code ZCODE so. as to contr ol zoom ng. The position codes PCS are used
t o di sti ngle shotatedcatdihieoagcommodatien ewsiiong M5 i sde

position, that is,. POS.is set to "0" when the -lens . is |ocated at thbJ/
accommdatt@n"pbswhennthECEens det ino thel'lensestdpe grotsibited the | ens
stop prohibited range between the w de extren1ty and the acconmodati on

posi tion; ¥EOsyesbetveep the widenextreminy iand ddwt ed at t he-wide
extremty; POSis set to 4 when the lens is located at the tele extremty;
and POS i sa%%?m!“édagl"WhEﬁ’stlﬁé%n?OiSs isoegteda '2'he when thh bet ween the
wi de extremty and.the tele exg in the zoom area. The division code
DIV i's usetP® rl?deﬂFPF?fitht r Eéﬁttred‘d'bé’y &OR dHPehe%oom area -

into 21 argaeh Thgh Yéhg &geloca 2 at the tele extremlty,.n

and POS is set €0 "3Y% when the lens is 1ocated in

the p051tlon between the wide extremity and the tele

¢

extremltx in the zoom area. The:d1v1eiongeode1DIV-1s
used for:idehtifying the lens_posiﬁibh'Edeividing'
the zoom aféafiﬁto'21-areas;_The DIV\ihfthégfigure'
is shoﬁn_Withjthe hexadecimal_ndmber;eyeﬁem.~=f

In Fig. 9, the wide extremity.(PQS{ngals-to.
uzuy is_showneﬁith a fixed Width..Hpﬁédeg;ftﬁis
portion is a point having no'width»:neﬁeiy,'Pos
equal . to uw2h jig cbtained only when the lens is at
the w1de extremlty. As well, Pos-equal=tq=“4" is

obtained only when the lens is at'the-tele*-'."-

K8

extremlty. The- contact Zc2 is utlllzed for detectlng
the w1de extremlty and the tele extremlty.

on the other hand, since thenzoom;area_has 21.
divisions corteéponding to the foeal.iehqtﬁeéfnthe
photographlng lens as mentioned above, 1t is
necessary to identify twenty steps.only-wlth»twoﬂ.- -
bits. In this example, the configuratioﬁaoﬁ relative |

codes, in which the zoom codesf"Sﬂ;h#4ﬂ,:%6“, and



I's shown with the hexadeci mal nunber system - In Fig. 9, the wde
extremty (POS equals to "2" s, shown with a fixed.wi-dth. However, this
portion is a point having no wi dth, nanely, PGCS equal to "2" is obtained
only when the.: lens is at the wide extremty. As well, PCS equal to "4"
IS obtained only when the lens is at the je. extremty. The contact ZC2
Is utilized for detecting the wide extremty and the tele extremty On the
ot her hand, sinagyd he.g00m . Sad Lo ShPR aTA I aTela ll s st he focal
Tength of the phot ograan To ] Sealfoadcpbbd BLPRRSPORRIREOES MVIBIRIF
identify. twenty sdcdls 1w YoM 1, " Whrdiidis -wig)nt.hi s. exanpl e, 't he :
configuration of relative codes, in which thé zoom codes "5", "4" , " 6",
and "7 are repewesh ysad pa efonpigaesaticdhngst abdivei dsoempldyed) V of
[err] through [err] . Wen such a configuration as above is enployed, it
i s inpossible tdt destinhpossiblievtei bdenbilfyconeecdpvidion rtodehe focal
| ength of the lens only by the zoom code ZCODE. The current division code
can be identifi cxpygespondingigtonhthei focadnlength ofothe Agnshendyhory by
detecting a relative position with respect to the | ens accommodati on
posi tion based ¥ tHRe j&eemrtcofe FCPRE. cFhAgEYrEenthaiyvision, @odeCcoDE

N |

can be identified by rewriting the division codes
stored in the memory by detecting a relative
position with respect to the lens accommodatibﬁ
position based on the detection of the changes of
the zoom code ZCODE.:"

. Moreover,- the focal length indication covers
ﬁﬁe range;from:38 yam through'go mm 6orrespcnding to
each of the divided areas as shown in Fig. 9.

In Fig. 9, the stop position of the lens when
the zoom léns is moved under the step zoom movement
condition is indicated by "@ ". The lens stop’ |
positions in the step movement are selected such
LJ" that in each of the positions; the indication of the
focal length of the lens is not changed when the |
lens movement is controlled so as that a mechanical
backlash is eliminated.

Namely, in the camera embodying the present
invention, the zoom'motor'is“forwardlY'rotatéd'
before being stopped 'in order to”eliminate backlash‘
of the mechanical system when thé Freverse rotation

of the zoom motor 'is stopped. A photographer may



~ Moreover, the focal length indication covers the range from 38 nmthrough
90 mm correspondi ng to each of the divided areas as shown in Fig. 9. In
Fig. 9, the stop position of the | ens when the zoomlens i's noved under the
step zoom novenent condition is indicated by [err]. The | ens stop'

positions in the step novenent are. zﬁthtEd such ‘that in each of the
positions the indication of the foc ength of the lens is not changed

uhen the | £gg) MBVEEREE be SABbhGELEYy Qfa%hfehatisiuwwlf@éapackl ash is
el iminated. Nanely, 1n the camera enbodyi ng thé present invention, the zoom

motor is fps K| ¥s' ehahgdabeteme abeengtivergeshortoférsal o el i ninate
backl ash of the nechani cal system when thé reverse rotation of the zoor

notor is slengen.téd ahpedgtipbdy leng foralf aelnm&rsetmfs incongruity i f
‘the display of focal length is changed froma: relatlvely short focal
| ength to foreardi vetationg Thexkforegt khien stieis posdkdans ot-at i on.- :
Therefore, the stop positions. under step novenent condition are selected
as above. m@enos'eﬁpnmowmene covditien prejsedected s tabove. -

reference to Flgh | f- the power is supplied when the lens, is Iocated in.
its accommodat i epB?V?WGHt Pﬁetgéoﬁpom lens is-described with .- o

reference to Fig. 1o.n
If the power is supplied when the lens is
located in its accommodation positicn, the zoom - 7*fi@m,;g_
motor rotateS'ln the forward directlen-and-the-lens
moves toward the wide extremitY”as?indicted-witH_an_ o e;:;
arrow "A*. g - | .:f e N ;e
When the power supply is Stopped with the lens
being located in the zoom'area;.the:zoOm motor. is -
reVersed,_the?eby fhe,lens~is;moveduas indicated
with an arrow "B" and accommodated-in.thé-:
accommodation position; In this'case,-it is not

necessary to eliminate the-backlash.-

[eB

When the wide extremlty is selected ‘with the TW
button 18, for example, the zoom motor -is reversed
to move_the lens unt11 the.lens goes beyond the
wide extremity, and then, the lens is further driven
for 50 ms (milliseconds)in the same direction: -
aithough,theﬂwide extremity is detected. And after:
50 ms has passed, the zoom motor is forwardly'
rotated, thereby the zoom lens is caused to stop’ at

the wide extremity as indicated with arrow “C":



notor rotates in the forward direction and the |ens noves toward the wide
- extremty as indicted with.agarrow "A". \Wen the:power supply is stopped
with the I ens being |ocated i'n the zoom area, the zoomnotor is reversed,
thereby the lens is novedas indicated with an arrow "B" and accommdated in
t he acconmodation position. In this case IS not necessary to elimnate
t he backl ash. When the wide extremty is:%Llected w th the TVVbutton 18,

f pl h 1)
goes_beyond tLeewzﬁéf%;@%mﬁeréﬁﬁéﬁﬁgaﬁ%ﬁgvﬁgﬁrgﬁé‘%ﬁﬁrznh e Ven for 50
((m 11T secondmg i spiech! #8ER' 00 aLLNedIBN, hend 4 pXlyem ty is
arter ms or

detecled And as passe The zoom not orwardly, rotated,

thereéby the ZOQiR i ﬁﬁtfﬁuﬁﬁé 580t £B18! siiecH ‘i@:L%th"se@éryt%S gpdli cat ed

with arrow "C' e case of continuous npbvenent, when the zoom

tele swtch TElaEs.lﬁ;&?éated%tﬁhe_nl &PEOWSHON, VIR ERE adee cTowBdel
switch TELE is set to OFF as indicated with an arrow "D'. In the case of

step novement, ridverRaot) noher zosminoverdlis Forahedlyt retalted;ausi ng t he
|l ens to cone to the next stop position as shown with the arrow "E".
thereby causing the lens to come to the next stop

~— position as ‘shown with the arrow "E".
| In the case of continuous movement when the
zoom wide switch WIDE is set to ON, the zoom motor
is driven in a manner to cause the lens to be |
further moved for 70 ms in the ‘same direction from
the point in time when the zoom wide switch WIDE is
set;to-OFF;fas'showh with an arrow "F", and then,
the zoom ‘motor is forwardly rotated for'So'me'and
stopped. ' Thereby, a backlash of tﬁe'mecﬁeﬁieai |
system can be eliminated. In the case of the step
movement, the zoom'motor is further reversed'eftef
the lens is located at the stop position'fbr 50 ms
&g' as shown with an arrow "G", and then the lend is
returned to the step zoom stop pos1tlon by forwardly
rotating the zoom motor. Therefore, the backlash can
be eliminated. t
When the tele-extremitY'is"Selected-ﬁith the Tﬁ;
button 18, the zoom motor is rotated forwardij as
shown with an arrow "H", and the lens is:stoﬁped et.
the tele extremity. - B

Referring to Fig.' ‘11, the wind pulse switch wp



In the case of continuous novenent, when the zoom wi de switch WDE is . set *
to ON, the zoomnotor is driven in a manner to cause the lens to be - _
further-noved for 70 ns in the same direction fromthe point in tinme when
the zoomw de switch WDE is set to OFF, as shown with an arrow "F", and
then, the zoomnotor. is formardly rg@g@ed for 50 nms and stopped.. Thereby,
a backlash of the mechanical systemcan be elininated. In the case of the
step novenesinpribesz @ BigHal Sprdeidtiera MeeASEE. @éﬁeécthplbees i's | ocated
at the stop position for 50.ms as shown with an arrow "G', and then t he
lend is reandnad fixetheattart quirecs 0O ohe i owtdy . forwardl y-rotating the
zoom notor. Therefore, the backiash can be ellnlnated “When the tele N
extremty pgrsem@emsmqﬁtqftﬂhs'amqnﬁl(spngpkehe D00 rusionsi tor ot at ed
forwardly as shown wi'th an arrow "H', and the |ens is stopped-at the tele
extreni ty. PRerOOAGRS M bl Q’elfPr%tlfﬁé’Rﬁ RE pul Eblmixepyevidedy conprises a

si gnal sprockets a,novahl e contact piece and ‘a_fixed contact-piece.. On
t he-out er BPAcAnEEiangyy Wﬁﬁfgiﬁﬂéi {?ﬁ%tPﬁ§pbﬁ§ to be engaged

uith perfopakkans b Iokidl % f%edeadma%%a;s..énaggér, sectional *

contact pi BRE-HT U

movable contactlng plece elaSticaily”contactsithejnx

contact. plece pushing portion of the 51gna1 _
sprocket and is 1nterm1ttent1y dlsplaced to contact o
the flxed contact piece in accompanlment with ™
rotatlon of the s1gna1 sprocket thereby repeatedly
caus1ng the movable contact. plece to contact the - . .n 'h{
flxed contaot p;ece and to be separated therefromoag' : -
The wind pulse sﬁitch_WP inputs a:siqnal."aﬂ-toctheﬂ
maih CPU.when'theﬁcontact'pieces contaCt (Oﬁ); and a
signal’ "1" when the contact pieces are separated
from each other (OFF) . _

When the above—mentioned switch produces'a
s1gna1 that 1s, a sw1tch which. outputs ON/OFF ' fi; :
51gnals correspondlng to the _ _ |
conduct1ve/non-conduct1ve states thereof,h
mlsjudgment of the state of the switch may~occur'due
to so-called chatterlng and mls-contact of the :
sw1tch. Conventlonally, in order to avoid. the
misjudgment duesto:the.chatterlng, the judgment is.
not madelfrom a signal obtained at a point in time

but the judgnent:is;made when . the same state is :



portion is formed about the axis thereof. The npvabl e contacting piece
el'astically contacts the.:contact piece pushing:-gortion of the signal
sprocket and is intermttent y-#%di spl aced to contact. the. fixed contact

pi ece in acconpani nent with. rotation of the signal sprocket,, thereby
repeat edly causing the novabl e cont act pzﬁﬁp to contact the fixed contact
pi ece and to be separated therefrom The nd pul se swtch WP |nputs a

signal 107 L0 oG Rk edPbbiNg ol D8etaPhinkaPpBESPECOR 2ale (N aNd 2

signal "I" € con ple es are separate rom each other (OFF).

Wien. the above. Tent | oRegagiki6h 8508HECarBrebHIA contiFol,sknd swi Lch uhich
outputs OV OFF signals corresponding to the conductive / on- conducti ve

st ares thereof,caﬁbfaSégggayettaé hBenslakachf that thic egigmal- decur due to
so-call ed chattering and nis-contact of the. switch. Conventionally, in
order to avoi d hde. detettdg@nint tHecareat betweant ehangest lof Jtlhiigmant i s not
made froma signal obtained at a point in tine. but the judgme t.s made
when the sane sshgmalsin whibehi thedsfignad jsctote theoretias of time. In
addition to the aforesaid control, the canera enpl oys the. nethod -such that
the signal is n@hadgeéctbuerﬁth§h§rG&m8€?mééhléﬁﬁh&@§LHEQQR9 by

¢

N

misjudgment due to the mis-contact of the switch.
The wind pulse signal repeats ON/OFF substantially

in a constant period as shown in Fig. 12. However,

gg. the interval period between the changes is designed.
to be more than 12 ms. Therefore, as the is not
changed theoretically within a period of at leéét 1O
ms since the signal was  last bhanged; the signal
detection is inhibited in this periocd. "Accofdingi§;
influence from such a mis- judgment ecan be
decreased. " *
[RESET ROUTINE]

iﬁg In the camera embodying the present inVentién;:

the main CPU is in reset condition when a:battefy is
removed therefrom. ' When the‘battery'is'loadéd in a
camera, the reset condition of the main CPU is
released, and a program starts at a RESET rOutine'-“
shown in Fig. 13. - R

- _First, all the memories are'initialized"(ih o
step RT1), thereby all flaQS'are'se%'tb-"d"' Next,'

the signals of all:the sw1tches are 1nputted (1n



signal in which the signal is not theoretically changed, thereby the canera
Is | ess influenced by m sjudgnent due to the m s-contact of the swtch. The
wind pul se signal repeats OV OFF substantially in a constant period-as -
shown in Fig. 12. However, the interval period between the changes is
designed to. be nore than 12-ns. The Qipre as the is not changed '
theoretically within a period of at 'east 10 ms since. the signal was | ast
changed, tlstep ®Ed) deimtitins msmsﬁmb/sm'rmchssswgw od: ..:Accor di ngl y,
i nfl uence fromsuch a ms- judgnent ‘can be decreased: [RESET ROUTINE] In
t he caneramﬂiunnnnﬁgtéubznutmne isvexlled, whichuis SRbwhs inn reset o
condition when a battery is renoved therefrom \Wen the battery is | oaded
in a caner #ig-hd4.cdherehyl i EXRMORE amd DPRIVEMPDE areel eased, and a program
starts at a RESET routine shown in Fig.  13. First, -all the. nennries are
ini tial i zednditiadigedRithn 4rD K3k | Thﬁggghr‘éhsgt to-"0"." Next, the
signal s of. aII the sW tches-are inputted . p RT2), and t he
EXPOSURE/ SH®GH ¥?é¥ﬁ9%l -e3qh 94 Fhe 1 ?5&??n§s §e@aFP€§ which is shomm
ll'ﬂ Fi g. 14 Iq:ert%b s%oo gas?fist[)e%tv;s a{:o 1:ﬁnltlal i zed (| n step RT3) .
rough th| ’\_J

FRAME-BY-FRAME shooting mode, the exposure system s

2

set to ap_AUTQ mode,  the numher~oﬁ frames-for the
éELF-TIMER mode is set to onéi_theaigtervaliétarting- o~
time is sot togio.séCOnds,“and;the:iﬁteﬁﬁal_time is ~
set Eo Io.seconds;.Thereafter,nthe'EXPOSURE/SHOOTING
SYSTEM are displayed. - | | | _ .

Next. the ZOOM INITIALIZE subroutihe'shOWn in ..
Flg. 15 is called (in step RT4). :

In thls camera, as the zoom code ZCQDE is a
rolatlve code as already deScribed,.the lensﬂuﬁv
position cannot be identified if the'battery has -

been once removed and the .data stored in. the memory -

lost. The ZOOM INITIALIZE_subroutine;is_called.in
order to once retract the.photogféphiﬁg Iéﬁs:to-the
accommodatlon p051t10n.

In the ZOOM INITIALIZE subroutlne (Flg. 15),
zoom code input processing is exeouted (in step ZM1)
for judging whether or not the zoom code is "2% (in’
step ZM2)..When_the zoom code is "2", the lens has
already been located in the accommodation position. -

However,,the zoomﬁmotor_isoforwardlyirotated:so.as '



initialization, each of the nmenories is set such that the shooting system
is set to the. FRAME-BY-FRAME“shooti ng. node, the exposure systemis set to
an AUTO npde, the nunber of frianes for the SELF-TI MER npde is set to one,

the interval starting tinme is set to 10 seconds, and the interval time is
set to 10 seconds. Thereafter, the EXPOS SHOOTI NG SYSTEM ar e di spl ayed.
Next., the zZOOM I NI TI ALI ZE subroutine sh in Fig. 15 is called (in step

RT4):. In this c eaS. 1 0QRLQ08 . gﬁﬁﬁ ' lLatd e qode. s, al ready
described, the ?gﬁé@%@. I%ﬁxaﬁta‘#ﬁgf%gigrﬁ ent i}#ﬁ%efel%'?tﬁéeé%%ﬂery ﬁg% been
once--r enoved a”f’ofrhgoﬁah@- 3&9{%4 i WP 'ahd %a) TheaCOMEA) TI ALI ZE
subroutine is called in order to once retract the photographing lens to the
accommodat i on pambt K8N pekforifed,COWHN Hhl |2dorf Widd!tddubE Hd.nd€) . - zoom
code input processing I's executed (in step ZML) for judgi ng whether or not
the zoom code iequdl &on"2tgp stidd) .Z2MNEE (diretdy putrormed "with he | ens
has al ready been | ocated in the accombdati on position. However, the zoom
nmot or i s forwardbgpsoZNBearsb ZM4 beiy akiffped.t hat the main CPU has been
reset, waiting for 100 ns (in the steps ZM3 and ZM4). Then, step ZMb is
perfornmed. Wen t heInostkepodMS;Chbe zpospmotor is reversed.

— Inputting the zoom c¢ode ZCODE in the step ZM6, it is
judged whether or not the zoom code ZCODE is "2" (in
step ZM7). | |

o If it is judged in step ZM7 that the zoom codé
ZCODE equals'"Z"; step ZM8-is-performed,'whereih the
zoonm motor brake is applied. Nekt, the POS is
initialized (in stép'ZM9),-and the processing is
returned to the point where it was called.

Throughfthe'abbve processing, the iéns.isL
retracted to its accommodation position (POS =:6),“
the RESET routine is;terminated; and the LOCK |
rOutine is performed. .
. | “After the ZOOM INITIALIZE subroutine is

completed, a 0.5-second hard timer is started in
step RT5 which is referred to when the INTERRUPT

subroutine is executed.

(LOCK ROUTINE]
Fig. 16 shows a LOCK routine. This routine is a
routine to keep the camera in a'stana4by state o

thereof under a low pcwericbﬁsumption'stafé'wheﬁ:théﬁ



equal to-"2", step ZMb is directly perforned with steps ZM3 and ZM4 being >
skipped. In step ZMb, the zoomnotor is reversed. Inputting the zoom code
ZCODE in the step ZMb, it is judged whether or not the zoom code ZCODE i's.
"2" (in step. ZM7). If it is judged in step ZM that the zoom code ZCODE *

equals "2", step ZMB is perforned,. rein the zoom notor brake is applied.
"~ Next, the.PCS Is initialized (in st MB); and the processing is returned

to the poi £{8n! kedes 62! kad cm{e%g*lst fasuamm FREESaidg, the lens is

retracted t 'S acconmodat ron position ( =0), the RESET routine is

term nat edshéaéihaes\a%-wut(bgeﬁa%mr fstrdad toAfttrﬁ 1dwae ¥ NI TI AL ZE)

subroutine is conpteted, a“0.5-second hard tinmer is started in step RT5
~Wwhich is r@ienreﬂetep&ha&ibheoENEEB%'aﬁeiuMmﬁqua s cxxafdred. [ LOCK -

ROUTI NE)- Fi g." 16 shows a LOCK routine. This routine is a routine to keep

t he caneraamnAHTeuammebﬁENstacecﬂ/chuﬁomnwmbnbdtmnqxwwﬁ consunption' state
~when the ‘operation state-of the canera is switched fromthe shooting

st and- by . (égecabbeﬁ 3a§e€)tya5heMegﬂteﬁeue Wit b the operation of the

power button 13, or when
in this description, it 1s assumed that

,initially the power supply has been stopped with the
power button 13, a film has been set in the camera,.
the back cover 8 is closed, and a predetermined —
number;ofjblankjshotsyheve'heentméde;:Further; it is >
assumed that-the'lenseis located at the
aécommédatien positioh;h . |

'_First, a'3o—mihute_timér-is started-(in step =
Lo1). This:3démihute timer'is_uséd:for clearing the
data of MVPOS, EXPMODE and DRTVEMO_DE-,_, '_-whi-.c_':h- are
stored immediately'hefore the.lensfis.aﬁtomatically
moved to the_acéommodetion}positidh;(described

later). After 30jminutes elapse after.the51ens-is
e

O

' automatically moved to the accommodation position,
it can be taken thet'a_phptpgrapher has: merely |
forgotten to,turn.bff_the power in case that any
operation has not been.made for 30 minutes or more
since the lens was automatically moVed-to-the
accommodation position. _

. Next, ellnthe indications displayed in the LCD
panelllg erelturned,OFFs(in step L02),:and it is

Jjudged whether the flag ?FLEXZ‘iS'Set;tOT"O"'Or?"1"3



an AUTOVATI C LENS ACCOMMODATI ON subroutine (described | ater) was executed.
In this description, it is assunmed that initially the power supply has been
st opped with the power button13; a filmhas been set in the canera, the
back cover 8 is'closed, and a predeterm ned nunber of blank shots have been
made Further, it is assuned that the Ien§¥Zs | ocat ed. at t he accommbdati on
position. First, a 30-mnute tiner is started (in step LO1). This

30-minute tinmer js,.usegd.f | eaki N0eb e 93t avof ;Nﬁgﬁ‘_' N

DRI VEMODE, mhichkg?e§§€8r§g3?hngg?§tg?gsbé?%?ggtﬁgwpggg ?éga toﬁ@?@%ally
moved to the accpyppeli 6F nBeSh!kein(desiohled LAl ehb chhbth. SGnd nutes
eIaR§9 aftgr. the lens is automatically noved to the acconnndatlon_
position, it canspggtakeBxghas aopheogr2phfr iBanokeneheloiaothn to turn
off the power in case that any operation has not been nmade for 30 minutes
or nore since theahena. weA tBHisnaeseglipyisnyedtt dst hesameamthaat iaon
position. .Next, all..the indications displayed in the LCD panel 19 are
turned OFF (in sfi}ml)i&$, beer normalivdieddedhether flale ?FLEXZ?EBEXZ i s set
to "0" or "1": 27. giﬂ step LO3). The flag ?FLEXZ is used for judging
_ set to "1Y, o o o

\f/' When the flag ?FLEXZ is set to "1", a FRAME
NUMBER DISPLAY subroutine is called (in step L04).
In the FRAME NﬁMBER DISPLAY subroutine, it-ié judged
whether the f£ilm counter is set to greater fhan or
equal to "10" as shown in Fig. 17 (in stép'FPl).
When the film counter is set to more than "10", the
frame number is displayed by two digits (in step
FP2), while when the counter is set to less than |
"10", the .frame number is displayed at the ten
digit's place. |
Then, the preceding state of the pbwer switchﬁj
PSW is stored (in step LOS). When the flag ?FLEXZ
gﬁ; is set to "0", step L04 is skipped and'stép'LOS is
directly performed. When the flag ?FLEXZ is set to
wiv, -step L04 is pe?formed. Therefore, even though'”
the power supply is stopped, when a film is loaded
in a camera, ‘the frame number is displayed in the
LCD panel 19. | |
Next, the current states of the-pdwer:SWitch
PSW .and the back cover switch' BACK:-are inputted (in
step L06).: Then, it is judged (in step LO7) whether



whet her or not a filmis loaded in the.canera. The flag ?FLEXZ is "0" if=a
filmis not loaded .in the camera. In this description, it is assumed that
a filmhas been nornally | oaded, the flag ?FLEXZ is set to "1". Wen the
flag ?FLEXZ is set to "1", a FRAVE NUVBER DI SPLAY subroutine is called (in
step LO4). In the FRAME NUNBER DISEE%g subroutine, it is j udged whether the
filmcounter is set to greater than-or equal to "10" as shomn in Fig. 17

(in step FlnotViafe tduht | oF COROt €imes féacaesnﬁhirtp 10%, the frame
nunber is displayed by two digits (in step F e when the counter is

set to Ie&ﬁﬁﬁﬁﬁb'Twﬁenttﬁef3aaﬁiﬂuaaetlmardispbaugddatotbe.ten digit's

pl ace. Then, the preceding state of the power switch PSWis stored (in S?ép
LOS5) . V\heuintdmﬁ,l dheHIag ?AU'BQRETOJ.QC&etstep"nBMu.n skepped and step LO5
is directly perforned. Wien the flag ?FLEXZ is set to "I" , step LO4is .
per f or med LOB)er difeis fba@n"kmgﬂ'rtge ‘peferredpbbywhenseopped, when a film
is loaded in a canera, the frane nunber is displayed in the LCD panel 19.
Next, thdudement is madeAsite ﬁbﬂkhengh€h°P§¥P§hﬂgtﬁ§aﬁﬁck cover switch

BACK are inputted n ste 06 Thep, dge n_step LO7
mhether'l gnjhe calerg is Let)to that mmeazateig g o¥L t%e P )

automatlc 1ens accommodatlon ‘has been performed when o

the power hutten 1s depressed w1th1n 30. mznutes

51nce_the lens was eutomatlcally lecated'at the r%

accommedation.pOsitiont-' | | SJ
Then, it is judged (1n step Lo9) whether or not

a f11m has been loaded. In thls Judgment ‘a flag

?LDEND is used. The flag ?LDEND ;s-set to:*"1" . when - _ -

the film is loaded and is set to "0" when the film

is not loaded._Neﬁely, this flag is set .to “0"-wheh

the back cover switch BACK is set to OFF. ‘When the:

flag ?LDEND is "Q",Istep_Lpl7'is_perfcrmed. In this -

description, as it is.essumed that the film has

Q

been loaded, the flag ?LDEND is set to "1", and step
Loil is performed. In step Loli,hit-is judged -
whether the hack.cover_switch.BAcK.is;set to ON or
CFF. |

As it is assumed that the back cover switch
BACK is set to ON, the step L012 is performed. In
step L012,_it“is judgednwhether or not a change has
been.made in the power switch PSW. This judgment is "

made_by_eomperihg the preceding state .of.the power



or_not the count of the timer reaches thirty. ~m nutes. \Wen the
30-minute tiner is judged to:ke tinme-up, the flag ?AUTCRET Is set to "0O"
(in step LGB). This flag 2AUTORET is referred to when a judgnent is nmade as
to.whet her the operating state of the camera is set to that imrediately
before the automatic | ens accommodati on been performed when the power
button is depressed within 30 mnutes since the lens was automatically

\l/vﬁg?%g(rj g§ ﬁlgte %Q’?&lmhas een%S d;riﬁ??% mé@ir#d%l{lﬁ%;egu[_)ga)[)

is.used. The fl agyrgldfENdtiate &t ttEhe hai’ﬁ‘%i’é& iR {en SydPaGsueedai S set
to 0" when the f|In1|s not | oaded. Nanely, this flag i1s sett to "O' when

the Back cover 3w wtlepPA@6. SEahd prddedingVratdaaid and L &MEeaE " O,

step L0O17 is performed. In this description, as it is assuned that the
fil mhas been | exct@ dme.:rfd pwiirDisvH tch P8W tare | judged! 6 dpe L€hé s
performed. In step LAIl, it is.judged whether the back cover switch BACK is

set to ON or OFEamés:ia .’ucm Zspedt t dmtsumrd:hacknaﬂp/svpmtmnm is set
to ON, the step LO12 is perfornmed. In step LOL2, it is judged whether or
not a.change hagxesutedddn wharJdid) svin dhis\gtem ss-'}n%nﬁmr$s made

by cqQnparing the precedi ng state of the power .
has been no change in the power switch PSW, the

processing loops back to step L05. In the low
current consumption mode, the performance of the
main CPU is interrupted, and 500 ms after, the main
CPU is restarted to continue its function. Thereby,
the main CPU performs intermitténtiy'and the switch
‘input in step LO06 is executed at eVety 500 ms. Thué
low current consumption mode is realized. |
 Next, it is assumed that the back cover 8 is
Qpéned-during operation in this low current
consumption mode. As the back cover 8 is opened, the
back cover switch BACK is .set to OFF. Therefore, in
gué step L011l, it is judged that the back cover switch
BACK is set to OFF. Then, steps 1014 through L016'.
are performed. In steps L014 and L015, the
EXPOSURE/SHOOTING SYSTEM INITIALIZE and WIND
INITIALIZE subroutines are called. - N
 -In the WIND SYSTEM INITIALIZE subroutine, the
flag ?LDEND, flag ?FLEXZ and flag ?REWEND are set to
"0" (in steps Wsi, W82~and'Ws3)“as shown in Fig; 18:.

The film counter is cleared -(in step WS4), therefore



29 switch .. which is stored in the menory, with the current state of the?*
‘main switch which was inputted in step LO6. If the preceding state and the
current state of the power switch PSWare judged to be the sane, a fow *.
current consunption node operation is executed (in step LO13). In this
step, since there has been no changqy t he power switch PSW . the
processing | oops back to step LO5. I'n the | ow current -consunption node, the
performanceny fdrimdBiunmbelt) iS hot edispiLpeaaid €08 nepaphael the nmain CPU.
is restarted to continue:its function. Thereby, the main CPU performs
interm ttend y(iandtdie weB)ch input in step. L06 is executed at every 500
ms. Thus | ow currént consunption nDde is realized. Next, it is assuned bhét
the back cover 3hen dilencEXRRSUREY S ‘EIH@rSYMEM@NI‘EmABmZEent consunpti on
node. As the back cover 8 is opened the back cover switch BACK is set to
OFF. Ther ef(@leady slegcrikead Withsr?iegﬁmpehh@ Fihg. bdaék ander switch BACK:
"is set to OFF. Then, steps L014 through LO16 are perforned. In steps LO14
and LO15, mvemﬁb@u axe TFompYetedd PRRDEARETI ALIZE - -
subroutines are called. In the ¥¥ SYSTENIINITIA | ZE subroutine, the flag

?LDEND, f| ZQUHORBE la?tcﬁeftl"a"b"’? SFeP kP16 AN then steps WBL, WS2 and

o/
Yfgaeﬁzrzhow%éé;giéb é§251€§’£tlrnf€¥§ter i's cleared (|n step Ws4), °

2

| If the back cover 8 is kept opened it is

judged in step L09 that the flag- ?LDEND is "o", and .
the proce551ng is shifted to step L017 In step
L0;7, it is again judged whether the back cover
'sv)i_tch_ BACK is set to ON or OFF. If the back cover 8

~ is kept open, the_CPU_cperates.in aZ;Qchurrenﬁzr«“
consumption mode.under this condition. In. the case .
that the back cover 8 is closed,jit'is_jndged.in
step L017 that the back cover switch BACK is set to
ON, and the iOADING subroutine, which.is shown in -
fiq. 19, is called (in step LO;S); This will be

described hereinafter.

O

Next, it is assumed that the CPU continuously
operates in the low current consumpticn~moderand the
power button 13 is depressed under this condition. .-
In this caee, in step L012, it is judged thatﬁa'.
change has occurred in the power . switch PSW,-and the
process1ng is shlfted to step LO19. In -step L019, it
is judged whether tlie power switch PSW. is set to ON-

or. OFF. As the power switch is set from OEF-tO=ONeby



30, the frane nunber is not di splayed..in the LCD panel 19 (in step WS5).
Wien t he EXPOSURE/ SHOOTI NG. . ~-SYSTEM INITIALIZE (al ready described with
reference to Fig. 14) and- W ND, | NI TI ALI ZE subroutines are conpl eted, the
flag ?2AUTORET is set to "0" in step LO16 and the processing goes to step
LO12. If the back cover 8 is kept opened I's judged in step LO9 that the
flag  ?LDEND is "0", and the processing |E5Lh|fted to step LO17. In step

L0 1T, 1, 0 dpk 8 A Bopeh BaBERh 53 e0tel B " A, ©
h back

o ri 59 O e B e R AR

BACK™i s set tOS@bcééglﬁBe?h%DhszEBBr PdbbnernVihgls iste %d nigg. 19,

is called (in ep LO18 Is will be described hereinaft Next, it is

assuned that. tije fﬁ&bé&nWhaﬂﬁéQ|ihépQ&a FAUTORES ﬁgwu@urkﬁﬂbqponsunptlon
node and the power button 13 is depressed under this condition. In this

case, in step LfH&, flagi PAUVOBEY ibaket tbamge Has thecwaTad i n the power
switch PSW and the proceSS|ng is shifted to step L0O19. In step LO19, it
processing described later when automatic lens

~ accommodation has been performed if the_operating
_state of the camera has stayed unchanéed'fdr_three
- minutes. |
~ In fhis description, it is assumed that the
power supply was stopped by the.power button 13 the
last time, and the flag ?AUTORET set to "on, If the
' flag ?AUTORET is set to "0V, the,EXPOSURE/SHObTING'
SYSTEM INITIALIZE subroutine is called in step LOZi;
Then, in step L022, the WIDE MOVEMENT 1 subroutine
is called and the processing goes to the.top of the
MAIN processing. The WIDE MOVEMENT 1 subroutine is .
described later.
gﬁ; ' It is assumed that the power button is
depiessed before 30 minutes elapsed when the flag
?AUTORET is set to "1", that is, the automatic lens
accommodation has been performed. Then, the
preceding state of the power switch PSW stored iﬁ -
the memory is compared with the current state of the
power switch PSW in step 1012, and it'is"judged”' :
whether a change has occurred in the”ﬁbWéf'switch

PSW and the processing is ‘shifted to step L019,



i s judged whether the power switch PSWis set to'CN or éFF.'As t he pomer'*

swtch is set. fromOFF to ON by depressing the power button 13,
judged in step. LO19 that the power switch is.set to "ON' , and the

It

IS

processing goes to step L020. In this step L020, it is judged whet her the
flag ?AUTORET is "0" or "1". The fl ?AUTORET is.set- to "1" in the MAIN

processi ng described | ater when aut
per f or med
three mnu

to
| NITI AL ZEséubteum«nw aefiﬁ'lds@irlg"l meerpd»&&i bxﬂsm 17, sthe L022,

MAI N pr ocepsbegssIhg WeDENIBENEND btaph koo nand testsi fadgkat er .

assumed that the power button is depressed: ‘before 30 nminutes el apsed when

n Ol

i c |l ens acconmbdati on has been’

(hebd PTG St i SR AL IO T

at” the power supply

was StOPpegeEytbheNp@ﬁ%ﬁut B the tﬂ%ﬁ:éza%wiﬁéfe PSWhabepbbay ?AUTORET set

the flag ? Is set to , ‘the EXPOSURE/ SHOOTI NG SYSTEN#’
the W DE
MOVEMENT 1 subroutine is called and the processing goes to the top of the

It

IS

the flag ?WhECRET ithesdilago ?AUTORETatis ssek e dtt'bneri £0VensAsccommodat i ion

has been performed. Then, the preceding state of the power switch PSW

stored in the §aaor ?A@O&ﬁ’i’péﬁiﬁ?iﬂﬁ 1B et%dﬂf'émn%iht%hbrtlfhe

mlnutes.elapses-after.three-minu;esghas passed, it-
is ﬁudqeq.in step Lséolthst ﬁhe;flﬁék?AUTORET'iS'set
to "1", and the proeeSSing in steps'302§ thﬁeugh"
L026 is performed. In step L023,- ;hé-. flag ‘2 KUTORET
is Seﬁ to "o". In step'L024;gthe;eﬁﬁésnfessystem'
display processing is executed.jlﬁ sﬁeprozs;”the*"
shooting system display processing~is eXeéuted. In
step Loze, a LENS POSITION RESTORE subroutlne is-
called (descrlbed herelnafter) By the processing in

the steps L023  through L026,:the-operetihg state of

.the'camera_is set to the state immediately before

automatic lens accommodation is executed.

'[LOADING SUBROUTINE]

In the LOADING subroutlne, the exposure system

is set to AUTO and the shooting system-ls set to -

frame by frame;shooting (in step LD1) as shown ‘in

Fig. 19. Further, the interval -starting time and the

interval time are:initialized'and=are'respectively”“
set to 10 seconds (in step LD2). Next, the flag =

?LDEND which indicates the termination of the

LJ



power switch PSWin step LO12, and it is judged whether a change has
occurred in the power sw tch PSM/and t he processing is..shifted to step
LO19, ., 32 where it is j'ludged whether the power smntch PSWis set to
ON or OFF. ‘As the power switch BSWhas been set to ON by* depressing the
power button 13, the: processing.is Shlfteg$ 0 step L0O20, and it is judged
whet her the flag 9AUTCRET is set to "1" - 0". As the flag ?AUTORET

ommen ot 8% choHBinb i ok, B e QPR %Téiﬁ# dghes 17
and the processin u!lBeSE%%t %Zg_st RIARUGR), 321 i ﬁrﬁe L 'ihséf&’ i.023

the flag ?AUTORET is set to In step LO24, posure systenldlsplay

proce\?l ng i s exegdt eded nel %ﬁl'np%rbcdﬂﬁr%%ﬁ o131 3\%@ -
processing is executed. In step L026, a LENS PQCSI TI RESTCRE subroutlne S

cal | ed (descri bedntabernaft e¢he. }ﬂyamdw@wmesme}g ithd WIND eeL$®23 t hr ough
L026, the operating state of the canera is set to the state i medi ately

bef ore automatic COHNTANGOsubdaitime,s whdsthutisr dddaPidieds BUBROUTISE) | n

t he LOADI NG subroutine, the exposure systemis set to AUTO and the shooting
systemis set to Gﬂ&ﬂrsdb)(mr steps ARS)i.nJhEm the WIND )PULSE [RAWNTING

\~/ subroutine has been successfully completed, the

processing in the steps 1LD6é through LD8 of the
loading.rcutine-are executed. HoﬁeVer, in case that
2 the WIND PULSE COUNTING subroutine fails, the
operation in steps LD6 through LD8 of the loading
routine is discontinued.
| In this description, it is assumed that the
WIND_PULSE;CEﬁNTING subroutine has been successfully
completed.. Then, the fiim counter is set to "1% in
step LD6, the FRAME NUMBER DISPLAY subroutine is
called (in Fig. 17), and the flag ?FLEXZ which
indicates the film as beiné loaded is set to “1" (in
&nf : steps LD7 and LD8). Then the processing is returned
to the position where the Subroutihé was called in
the LOCK routine. It is noted that an error of the
WIND PULSE COUNTING subroutine means a loading
mistake. In this case, a film setting procedure,
that is,.opeping the back cover 8, re- setting a
film;.énd'closinggthe-back cover 8 should be -

performed by a photographer. .



~Fig. “19. Further the interval starting time and the imterval tine are .
initialized and are respectively set to 10 seconds (in step LD2). Next,

the flag ?LDEND whi ch indicates the term nation of the loading ., s set to
". (in step LD3) and the w nd pulse counter is set to "17" (in step LD4)
in order to feed the filmaccordin 0 the predeternined nunber of the.

bl ank shots.” Then, the WND PULSE NTI NG subroutine, which is described

| at er W ND-PULSE. COUNTI NG subr out i ne has
been succ@@€$%e€9£%gn§§§ﬁgh Eggggggggglng I n the steps LD6 t hrough LDB of .
t he | oading ro " R.EXe | the WND PULSE
COUNTI NG. subrog%§’ zﬁaﬁ é ?Eé%%83?§¥?§ﬁEP#:s eps L hrough LD8 of the

| oadi ng r@é‘ﬁlg'f &S gu% b 1N e 193 P Wi 1.dAD e assured t hat
the WND PUL E%Ilm# routﬁﬁe has been successf&f?y conpl et ed. . Then,

the fil mé@Hﬂéﬁﬁiﬁé %éésb@lbé d aboVed PR i eHeRANNDONVUVBER DI SPLAY '
subroutine is called (in Fig. 17), and the.flag ?FLEXZ which indicates the

filmas bebuwiheagadseeibett tater).(i rhileds: EDeurbudihe fdhen the
processing is returned to the position where the -subroutine was called in

t he LOCK detecting!| thesfadt anounit ointuer cﬁllmf hmdeﬂmi?tQLSE COUNTI NG
subroutine neans a | oadi ng. o’
the wind pulse outputted in. response to the feeding
of the film. o
As this subroutine starts, a. flag ?WPCST - e
indicating the start of:pulse-count;ig~c;eared-ih-
step WPi, and the wind motor isxfo:ﬁefdiyuroﬁated-in
step WP2. __.
In a.loep from steps WP3 tohWPiz;_iteisrjudged
'whethe:_the iniﬁial position=f0ristéiting,the-wind-
pulee counting appears_in the-péxieﬁfefgl.s:seconds 
with judging the cohditionstofxthe ﬁin&'puISe ewitch
WP and the back cover switch_BACK.i
When the back cover switeh is,set,ﬁo ON,:ﬁhe_fl

processing is shifted from step WP5 to step WP8 and

( y

then to step WP2 as the flag'?WPCSTfis_Set-to nwow

immediately after starting. Then,. ifuﬁheﬁwindhpulse
switch WP is set to "1%, the'prOCeSEianreturns to -
step WP4_befofe time is_up,after-changing the flag -
PWPCST to "1" (in step WP 10) and waiting“for 10 ms
in'etep WP1l. Loading and Winding-aregtermineted .
after the wind pnge WP is set "i% if theeearlier

proceseing has:been successfully completed in steps



m.stake. In this case, a filmsetting procedure, that is, opening the back
cover 8, re- setting a film .and closing the back, cover 8 should be
performed by.a photographer: = - 34 [ WND PULSE CCUNTI NG SUBROUTI NE] Fig. 20
is a flowmhart of the WND PULSE COUNTI NG subroutine which is called in the
LOADI NG subrouti ne (describngqbove),_angnL the W NDiroutine (described
later). This is a subroutine for detect §£the fed anount of the film by
detecting the wind pulse outputted in. response. to: the féeeding of the

film As this dRHbANGIRIY Rerformed as ahpver HAWR¥SYy nkhehe start of

pul se count is cleared in . step WP1, apd fhe wpd tor,.isg forwargdly rotated
in step mPZ.I|P§9°§§ﬁﬁ??r%ﬁxg?%ﬁééqﬁgna£63VV$gy ' ei§1P§d§8 S&h '%er t he

il post i) g R A TR T PR St K RS R
e back couer ik S Aol WPy B L Y RBRRY Spackeko L U1,
LL??;WCST 'S sfledip {dput TRELRWbY) ALk Chepbatilindn FBEAtivEly! Ne Wi nd

5 shorter period, and the change of thelwind'pdlse Wé

~ from "o to 1% is waited.

After'thg'flag ?WPCST has been set to 1,.the
processing is shifted”from step WPS to step WP13,
and it is”judged whether or not a change occurs in
the wind pulse WP. ~ |

If there is no change in the wind pulse WP; the
processing is Shifted to step WP4, and a 1oo§.of the
processing is constituted. In case that time is up
in the 1.5<sec. timer withbut'any change:in-thé.wihd
pulse WP, the Wind'motor brake is applied in step
WP7, and the processing returns to the'position
where the WIND PULSE COUNTING subroutine was called
A after setting the return value "Failure". In case

the back COver;&_is opened, the wind notor bféke.is
applied after the WIND SYSTEM IN'_ITIALI ZE subroutine
is compleﬁéd;'This'initialize subroutine is for “
clearing a film-relating flag ?LDEﬁD,_?FﬂEXZ and |
?REWEND,“resetting'thé film'éounter éndifufhiﬁ§.OFF
the frame number display. | | . ”...E-.:
' 'If the wind pulse WP is éhahged;'it is fﬁrihéf:

detected ih:stép‘WP14'Whéthéf.itlis éhénéea from "O"



switch WP is set to "1", the processing returns to step VP4 before time is*
upafter changing the flag ?WPCST to "1" (in step WP 10) and waiting.for 10
ms in step WP11. Loading and wi hding are term nated after the wi nd pul se "W
is set "1" if the earlier processing has been successfully conpleted in ”
st eps WPl O and WP1l perforned as pye. However, the -processing nay- be
terminated with the wind pulse WP being set to "0". due to a certain cause.

In such a cggenimeopt epem\WA® gad wOR11 1ar enekivanel punkd Rep syt ch input
(step WP4) is repeated. in relatlvely shorter peri od, and t he change of the

wind pul se dfahged fPomt BoYl tol ¥ingi the pieseit RJ‘iﬁmd |gﬁm§é(\PCST has been set
to 1, the processing is shifted fromstep WP8 to step WP13,  and it is -\
Judged\MuﬂcmmnbernWPCalshdegrenem&ed dmistepmwniq¥ﬂand\ﬂhelf there is no
change in the wind pul se WP, the processing is ‘shifted to step WP4, and a

| oop of thenptorebrakg is appiﬁeﬂuuedstem ¥R tihen twind ipulsein the
1.5-sec. tinmer without any change. in the wind pul'se WP, the w nd notor

br ake |sznﬁﬂ¢%Ee¥ﬁWEFeEe?Pmesaﬁé"bh@hGPOCékﬁ|H§QQﬁﬁﬁ1ngto the position
where the W ND PULSE- COUNTI NG gbroutlne was called after setting the .
return val Jee¥® ‘Fﬁ??u’F@"tthP9§§§ PRe Vhexe (?G’\?ers“é’r@‘ é'CPst ‘e wi nd not or

brake is N - \_l
called after setting the return value "Success" e -

In case that the w1nd pulse count WPC ls not
"0"' or. the ulnd pulse is changed from "l" to "0" Lo
the proces51ng is shifted to step WPB after walting ‘a'
for 10 ms in step WP18 and restartsuthe:l,sfsec,-'
timer. o _ o

'The.process:of uaiting for 1o'ms.in.steps:WP11; - .
and WP15 are processes to lessen the: 1nfluence .
resultlng from erroneous input due to chattering, by
1nh1b1t1ng s1gnal 1nput for the period where the :

51gnal is theoretlcally not changed from the

changeover polnt_of the w1nd_pulse-W§,;-

O

[ INTERRUPT SUBROUTINE]

Flg. 21 is a flowchart show1ng the INTERRUPT
subroutlne. Thls process1ng is called 1n response to
an 1nterrupt slgnal whlch is generated,at an e
interval of solms. The INTERRUPT subroutlne is the
dlsplay-related proces51ng and a soft tlmer _ﬂ---e e
1ncrement1ng process1ng. This routlne is- executed at

1nterva1s of 50 ms as 1ong as power: ls supplled to-



~applied after the W RD SYSTEM INITrAL{ZE subrbutine I's conpleted. This
initialize subroutine.is for clearing:a filn¥relating flag ?LDEND, ?FLEXZ
and ?REVEND,. resetting the filmcounter and turning OFF the franme nunber
display. If the wind pulse WP.is changed, it is further detected in step
WP14 whether it is changed from"O' - 36 %P “I'" or._from"1" to "0" . If
the wind pul se WP is changed from "0" t o DT, the preset wi nd pul se counter
WPC is decremented. _in_step MP16. -and _the notor, hrake:.is.applied in step
WPL7 when'wi nd BiF se=niE: ERaRERTEeR) R, thepPodipdih G, 2l Raddrar
returns to the POSiLi( et surautine was . called after setting the
return val ue "§%@§t§é€ﬂ¥ﬁg§é§g ?%gtugﬁg“mﬁnd pul se count WC is not "0.", -

or THe wi nd pul se i sygshapgedybhomyt 10500 - the snE0GesSidug | hifted to
step WP3 after maiti%g ?29616§%§”PR gpggtﬁ%fg'aﬁgigggggfﬁg t é§?§5-sec.

timer. The procgssneinyetheNeime’ £b2 Thtervall ¥hbodhy aifh W15 are
processes to | essen thé influence resulting from erroneous input due to

chattering, by sebebtimes shebtling)puk fidkcrieiented. odnvtiep tiR2 signal is

theoretically not changed, fromthe changeover point of the w nd pul se WP.
. other timers, such as the hard timer mentioned below

\\J and the 30+minute'timér in the LOCK routine are |

incremented.

Next, in step IR3, the blinking'operatioﬁ 6f a
green -lamp and a-red-iamp_is executed. This'
operation is the operation to make thé green lamp
blink for short-distance warning and the red lamp
for a strobe usage indication at the cYcle of.4 Hz,
in the AEAF CONTROL routine desCribed'later. ' |

'.Step-IR4 is a process for judging the tihe-uﬁ '
of a 0.5~sec. hard timer. If the hard timer is timed
up, the operation foildwing‘step IRS, inclusive; is“
executed. Therefore, the operation follbwing step
;ﬁ; IR5 is executed once per ten times calling of the

INTERRUPT subroutine.
. In the steps IRS and IR6, the hard timer is
restarted, then fhe.other soft tigers are counted
o Y
- . In steps IR7 through IRiO,'diSEiay'of'fherh
remaining time of the-interval périoéfis permitﬁed.;“
The remaining time of the interval period is o

displayed if the-exposure system ié §e£ tblAﬁTo;:and“



e

[INTERRUPT SUBROUTINE] Fig. 21 is a flowhart show ng the INTERRUPT :
subroutine. This processing is called in response to: an interrupt signal
which is generated at an interval of 50 ns. The | NTERRUPT subroutine is 'the
di spl ay-rel ated processing and a soft tiner increnenting processing. This
routine is executed at intervals. of &8ss as long as power.is supplied to
the canera regardless of the positidn’ "of the program currently being

~ execut ed. ﬁ@ﬁﬁ@ r g the tine
for int ervaﬂ EOO'[I ng a%&’é% éTPrrgeerts o%lllénai, 'S .%r%ﬁ@ﬁ?gﬁa In step I R2,
other timepggesuch as the hard timer mentioned bel ow and the 30-mnute
timer in the LOCK routine are incremented. Next;:in step IR3, the bllnkﬁnd
operation of a ghPeRtdMRIANI the Wl idiing Sopﬁﬂ?&i&d ofihtheopepation is the
operation to nmake the green l'anp bli'nk for short-distance warning and the
red | anp fdes exelouted usgea-ebyliczaisiny dthé hintogreval aha¥k [zthén the AEAF
CONTROL routine described l.ater. Step IR4 is a process for judging the
ti me-up of sgl¥ igeo sk tebwsr.td fokink fak khe neycle ofnkdHzp, the

operation following step IR5, inclusive, is executed. Therefore, the
~operation foll O\ﬁtng.sstngj: necessary that the eperatlon ‘in the:

'steps IRS through IR11 is frequently executed. o k‘/
- Further, 1f the processinq is executed at each

INTERRUPT sup;eqt;ne,_the,execut1ng=t1qe of the _i;
INTERRUPiieubfoﬁtine_time:may be'leﬁgthenedﬁto cause

a prob;e@ in exeeuting the.MAINEp:ecessing."

Therefore, the?sqbstantiei exeCptienféfgthis:t“_-f'- _ f

INTERRUPT'roﬁtine'qceurs at an interValhof.O.S

seconds. When the INTERRUPT subroutine'is“COmpleted,

the contfol'returns to the point whefeathe

subroutine was called.

[MAIN PROCESSING ]

O

Fig. 22 and F1g.-23 show the MAIN proce551ng.
This processing is repeatedly performed-when”thev
operation state of the'eamefa-iseset.to #he'shOOting
stand—by.(opexable) state by the operation of the
power button 13.

First, the three-minute timer iskstarted'(in :
step.MAi), This-three—minute timer.pertainS'to:='
automatic lens accommodation. If theyOperatingfetate

of the_camera.hae.net been changedrforithfeejl-*"



| RS is executed once per ten.tinmes calling of the | NTERRUPT subroutine. In
the steps IR5 and IR6, the hard tiner”is tfestarted, then the other soft
timers are counted Up. In steps I R7 through I R10, display of the renmaining
ti-me of the interval period is pernmtted. The remaining tinme of the

I nterval period is displayed-if the expogure systemis set to AUTO and
38 the shooting systemis set to the | AL shooting node. In step IR 1,

t he blinking LLan of the | CD_i S ex di ot Recebw causif2q stfie i nterval
(e, DI Inking Ehatian ehe' 6ok Psl RpEXBENLACES! BRLeRU R 1P |11 o1
necessary t hat,%ééftszaﬁt ajjege, i int Beep! ARS8, | RO sERECYOBOMR countidrequent |y
executed. Further, if the processing is executed at each | NTERRUPT
subroutine, theEEKRODEL {HetbiRaftethRelbIFREBER1caUPSEIEMODEY)E g1RY bE

| engt hened to cause a problemin executing the MAIN processing. Therefore,
t he substanti asetxeoutodn ofThehSELEMODEERBUREedowhiene thet shocttiran i nt er val
of 0.5 seconds. Wen the | NTERRUPT subroutine is conpleted, the control
returns to t hempdensucheas the sebfetimer shsotdhbedthe interval

_ shooting, etc. is set. And thén, the switch data is
) stored in the memory (in step MA3).

Next, a flag ?SWSEN is set to "0O" (in step
MA4).  The flag ?SWSEN is referred to when it is
judged whether photometry is perﬁitted or not. When
?SWSEN is set to "1Y,*the photometry processing is
permitted to be exeéuted, while when ?SWSEN'is set
to "0"; the photometry processing is prohibited.
Then, it is judged whether or not the shooting"
system is set to the FORCED REWIND meode (in step
MAS5). If the Shoétihg system is set to the mode
other than the FORCED REWIND mode, the processing is
shifted to step MASG, Whereiit is judged whether or
A not the flag ?REWEND is set to "1". The -flag ?REWEND

is set to "1" when the rewind of the film is
terminated, while it is set to "0" when the rewind
of the film is not completed. Iﬁ is judged whether
or not the preceding state of the photometric
switch stored in the mémory is ON in step MA7 when
the flag ?REWEND is judged to be "0" in step MA6.
When the preceding state of the photometric switch

stored in the memory-is OFF, the flag ?SWSEN is set



[ MAIN PROCESSI NG Fig. 22 and Fig. 23 show the MAIN processing. This ?
processing is repeatedly perforned when the operation state of the canera
'is set to the shooting stand-by (operable) state by the operation of "the’
power button 13. First, the three-minute timer is started (in step MAl).
This. three-ninute tiner pertains to gypematic | ens accommodation. |f the
operating state of the canera has not 'been changed for three m nut es,

the | ens IStbemnacmmdémqghﬁﬁacqmmﬁnhupx&béu&h igtatdleyt . tha step M2, a
SELECT node counter SELEMODE. (hereinafter nerely called "SELEMODE") is set’

to "0". ThphSEomttid Switath torddelrs e inmgmomygeis upbdgedt be sel f-tinme
-'shooting the interval shooting, etc. is set. And then, the switch data ﬁeJ
stored in the OSminy stiep Mish MABP MAiis asltim@pd’.S\mEl\I stepeMA®o "0" (in
step MAM). The flag ?SWBEN is referred to when.it is judged whether
photonetry #s pexformed .o BeanuserechangsEef thetphetonetriehe photonetry
processing is pern1tted to_be executed,, while when ?SWSEN is. set to "0",

t he photone?ﬂ}tﬁho naF ke [QQﬂﬁQ§QQHPf'ﬂﬂﬁ1ant?%ijﬁﬁkﬂnwhﬁther or not

the ShOOtln S%gg%%% Se,th§1th (}¥§ﬁ%ﬁﬁaNs setCEE *f"_agge%PB) ' the

shooti ng sy ;‘/
the photometric switch is'set-tq_OFEf R 1;_. S '

When it ispjudged'ih step MAé;Ehat_the flag -

?REWEND is ";ﬁ,_steps'MA7 and MA8'§ré:skipped;iand“' -~
step MA9 is pérformed. Tﬁus, in ¢aée that-a film is
rewound, the photopetry procgsging_i$;prohibited;

If it is judged in step MAS thatgthe-shootingft
system is. set to the forced rewind, the processing:-
skips the steps MA6, MA7, and~M38,;and step Ma9 is -
performed, whére the flag ?REWEN is set to "“O%. - The
flag ?REWEN ié_referred to whenQit is judgedfwhéthef
the forced':ewind_is permitted or not. In step MA1lO,

it is judged whether or not the shooting system is

O

set to the forced rewind. If the shooting system is -
set to the forced rewind, it is judged in step MAll
whether the preceding state of reléase_switch~SWR'ﬁr
‘stored in the_memdry is ON or OFF.-When the .
preceding state of the release.SWEtch-is OFF, the' :.
flag ?REWEN is set to "1" (in step MAlZ). Then step '
Mi3 is_exéguted. .

_Whgn thg_precediﬁg.staté of the release switch -

SWR stored in_the_meméry is ON, steb,MA12~is



ot her than the FORCED REW ND node, the processing is shifted to step MG,
where it is judged whether or not the flag ?REVEND is set to "1". The flag
?REVEND i s set to "1" when the rewind of the filmis termnated, while it
is.set to "0" when the rewind of the filmis not conpleted. It is judged
whet her or not the preceding:;state of the photonetrie switch stored in the
menory is ON in step MA7 when the flag'?dEmEND is judged to be "0" in step

MA6. When th di 'state of .fhe photonmeiric swiigh, stored in th
heor v e i, "ERRPRN SRkt vl eV B e A"

di t at h . LI 1sG _SW J . VY s judged
P% i o ot cEBRRee" B, FRLRSHE el datho¥ HEbqgbdtiba TEFTEHS © ) ud0®
B H _ Do et 4 iF th
Shutter button FraEEeR sREHAIA Wepe Hdibdith Yhat Ul 804 1 07 e
photometric sw brpweN S8 det P "1WelFtidr ithd Ukifchdd SwPPchPPstSat the

flag 7REVEND is "1" , stps MA7 and MA8 are ski pped, and step MA9.is .
performed. Thustol BFFaSan klep? MAL0Y iiF YO WKbot 118y PEWSEERt ¥ SeBCESSI NY

is prohibited. If it is judged in step MA5 that the shooting.- system
is.set to the febcadmods Rther e dies toxeakipswin®, sseeps 811 MA7, and
NAS’\EDQ step MA9 is perfornedu where the flag ?REng I.s set to " 0". The
. and MA12 are skipped and step MA13 is performed.
Thus, the forced rewind is prohibited when the
shooting system is set to a mode other than the
forced rewind.
In step MA13, the flag ?ZOOMEN is set to "O".
The flag ?ZOOMEN is referred to when it is judged
whether zooming is pérmittédfor not..And'ﬁheh,'it is
judged 'in step MA14'Whethér'the.preceding state of
the zoom tele'switch'TELE'stdfed in the méméry is . 
OFF or ON. When the pféceding state of the zooﬁ té;é
switch TELE is OFF, it is judged in step MA1S | |
whether the-precédinq state of the zoom wide switch
s WIDE stored in the memory is OFF or ON. Whéh the
preceding state of the zoom wide switch WIDE:is 6FF;
the flag ?200MEN is set to "1" in step MA1l6. Then;l 
step MA17 is executed. In thisICase,'if the zboﬁ.l
tele switch TELE is set to OFF and the zoom.widé o
switch WIDE is set tO'OFF;*thé'zobm lever 12 is'
located at the neﬁtral éosition thefeof. Wheh the o
preceding state of the zoom tele switch TELE“in the”

memory is ON, the steps MA1S% and MA16é are skipped,



_flag ?REVEN is referred to when it is judged whether the forced rewind is*
permtted or not. In step MALO, it is judged whether or not the shooting
systemis set to the forced rewind. If the shooting systemis set to the
forced rewind, it is judged in step MAIl whether the preceding state of
rel ease swtch SWR stored in the neggpy is ON or OFF. \Wen the preceding
state of the release switch is OFF, -the flag ?REVEN is set to "1" (in step
MA12) . Theandt spepl RAQLT dsepet&ﬁumﬁﬁenﬂhun[nhexphequiﬂQGsﬁitéhe rel ease
switch SWR stored in the nmenory is ON, step.. MA12 is 41 ski pped, and"
step MAL3 o€ pbef goprdwidet s tighc MIDE a.scmmgestﬁp MAEGsks switch cannot
be detected if the shutter button is Kept depressed that t he fl ag ?REVEN
set to "1"skippedyhanfeptepe MALi7 dF Persormes.OFF. - | n. step: MALO, if the
‘shooting systemis set ‘to“a node other than the forced rew nd, steps MA I

and MA12 are skF'BSé'&f&ﬁ'&'sP’é‘&“NﬁP? Zoe eyeted2 ARistoFaked ted rewind is
hi bited th t th th the f d
Penind. | nitBcheirel BRp Rl > SHA ML 2Aefig 4 Sahe b 00NN |
referred tawheRnbh ko WA4RT 1RRLNG, ARPRAE ' ETALLA Eohed®t - ANY
the dlrectlon sf the zoom_te}efswiteh,TELE.or'When; '5‘!'

2

the zoom lever 12 is kept displese&_toward the
direction of the zoom wi&e sWiteh WIDE; the flag o
?ZOOMEN remains "O". In step MA17, thepflegu?TWENpis g
set to "0". The flag ?TWEN is r§§e¥¥e§_tb;whenait.is
judged whether.the.lens movemeht;tp-the.tele/ﬁide:”.
extremity. is permitted'or.not. Next Jit.is. judged in
step MA18 whether the precedlné state of the TW o
switch stored 1n the memory_ls_QN oxr OFE,ﬁ,When-theu
preceding state of. the TW sﬁitch is OFF, .the flag.
?TWEN is set to “1“ 1n step MA19 and ‘the processing
is shlfted to step MAZO When the precedlng state of.

the TW sw1tch is ON, step MA19 1s sklpped, and step -

Q)

MA20 is performed. 81nce a change can not be
detected if the TW button is kept depressed, a flag -
?TWEN is s_et_'to "1" after the TW switch is set to -
OFF.

In step MA20, the current state of the sw1tches
are 1nputted. In step MA21, the precedlng states of -
the sw1tches_st9red in the memory are gompgredtw;th-

the current input of the respective. switches. If the



judged in step Nﬁl4fmhether the preceding state of the zoomtele swtch
TELE stored in the nenory is OFF or ON. \Wen the preceding state of the
zoomtele switch TELE is CFE?*Ft is judged in step MAL5 whet her the
precedi ng state_ of the zoomwide switch WDE stored-in the menory is OFF or
ON. When the preceding state of the zoomyi de switch WDE is OFF, the flag
?ZOOMEN is set to "I" in step MALG. TheZ;%gtep-Nﬁl7 Is executed. In this

WOE i s s%“t:et s -6 Shafeecok, thd PRLFER.coRvRe ahe I al posi tion

. en Ltne _prec S : - Oy Q- ] 1P T

repory 5O e G0 e EErRle "HikEef o oa8 AZPFEEERE HalpBlyy WRad A L,
Bory - | ped, ¢ "2 Yand Step

Crep Wals o S BE e e e e ren T he zoom

lever 12 is | ogphfeedl (ihSsbep! MRL2POShhidORhe! PRobledsingOMEN i s set to
“1". WWen the zoon1|evér 12 ig keptpéisp]aced oward the direction of the
zoomtel e sw tghifELE €6 Whep  Mhhe.Zuhen enerelis nokeplandjessplmced toward

the direction of the zoomw de switch WDE, the flag ?ZOOVEN renai ns "0".
QﬂeztePtN?i7, bbehf the PrEéEbdiagsstates’ @hd the tuageriB \Etates.eferred to
\~/ the processing skips step MA22 and is shifted to
step MA23. | | |
- In step MA23, it is judged whether or nbt the
three-minute timer is timed up. In the case thét'thé
three-minute timer is timed up, the flag’?AUTORET:ié
set to '"1" in step MA24 and the strobe charging is-
prohibited (in step MA25). The lens is alsb T
automatically moved to the accommodation poéiﬁioﬁ.
(in step MA26) and the prdcessing'divergés'td the
LOCK-routine.'Namély, if three minutes 6t ﬁore'. |
elapse without opefation of.the power button 13, thé
shutter button 17, the zoom lever 12, the drive B
L button 11, or the TW button, or cpéning/CIdsiﬁg of
the back cover 8, the lens will be autbmatiéaily |
retracted-toithe'accbmmodation'poéition, The :
AUTOMATIC LENS ACCOMMODATION subroutine called in
step MA26 is described later. |
.. In the case that the three-minute timer is not
timed up yet, the MAIN'prbcessing.pfocéeds as
described below. | “

In the case that"thé'thrée4mihuté'timer'is'ﬁoﬁn



judged whether-the | ens novenent to the tele/wide:. extremty.is pernmitted
or not. Next, it is judged in step MAL8 whet her the preceding state of the
TWswitch stored in the menory is ON or OFF. \Wen the preceding stdte of _
the TWswitch is OFF ...the flag ?TWEN is set to "1" in step MAL9 and the
processing is shifted to step MA20. n the preceding state of the TW

- swtch is O\, step MAL9 is skipped, and step MA20 is perfornmed. Since a

change can #fedcupst £6t £4 ﬂﬁd?éa I/ BubpomARY keithéapicisssst. a flag PTVEN
is set to "1" after the TWSwifch is'set“to OFF. In step MA20, the current

state of..ti#iee SFL4¢PRERER ispsétetdo havstap: Mh21 £1lake FREWENIi 13y St at es of
t he SmAtCheS stored I-n the nenory are conpared with the current i nput oﬁv/

t he respect®1/t. whentthesshobtihg syspemcddi. sgtstt&t &heofFORGEDW t ch i nput s
and the current states thereof are different, namely, when a change of
swi t ches oCREWEND thedehr stepi MARS fphﬂpwssayﬂamtedq iwdgesh MA22), and the
processing is shifted to‘step MA23. \Wen there i.s no change i.n both the
precedi ng §mﬁ¢%ﬁ§ﬁ€h?hﬁeéﬁﬁﬁénﬁwéFSPe§W3tBS ﬁF@cé§bFWb iQPFFstep MA22 and
{hr oer mi nutth (£88 cRgS  Fheh EhSFRIpABe, uitchENN, 48 Bek ke’ MO 11 -
ON, the-strobe charglng“ls Erph;bite@g(in step 7 'K‘j
Mazé). Theﬁ, the processing-divefgesftp the REWIND
routine (in step-MABQ);_In this;emhediment, if the e~
release switch@SWR:is.eet from OFFetefQN by ... %{.
operating the'shﬁtter button'17=ﬁith:the drive
button 11 being kept depressed for more than three: _'.:_
_.seconds or more, the forced rew1nd operatlon ‘is |
conducted. Alternatlvely, if a predetermlned period-
of.time elapsee-with:the_driVe button i1¢éhd the
shutter button 17 being:depreSSedfsimultaneou51y,-"
the forced rewind may be'cenductedf,ltishould be

noted that the forced rewind is set in #he:-

EXPOSUREISHOGTING ‘SYSTEM SETTING subroutine..

.iWhen it is judged in sﬁep;MAzz that the flag .
?REWEN is set to 50", step MA31 is perfermed,awhere
it is judged whether the-film;loedinglhes_been S
terminated or not hy referring toithe flag ?LDEND.: -
If ﬁhe film is not loaded ("o"), it is judged - -
whethef“or not_the back_cever switch BA¢K~is éet'to“
ON or OFF (in step MA32). If the back cover 8 is -

closed, the strobe charging is prohibited (in step



-

F

three-mnute tiner |s timed up, the flag 7AUTCRET IS set to "1" in step
MA24 and the strobe charging is prohibited (in step MA25).' The lens is
al so aut.omatically noved to tthe accommodation positioh (in step MA26) and
the processing diverges to the LOCK-routine. Namely, if three ninutes or
“nore el apse without operation of the poweg~button 13, the shutter button
17, the~zoon1|ever 12, the drive button "or the TWhbutton, or

i ng/ cl th 1 . E
openinglclosi sl Nephagh %&ﬁ%@ﬁpf»ﬁ%@w BIRAREEL Y o
subroutine Ca'ﬂ«ﬁ?ﬂ Pséhgft?fléﬁggo%e%& Hy RturdLito thd Ropase thet the

thyee-mnute tiner up yet,” the MAIN processing proceeds as

descri bed bel %Iknpibéeﬁﬁiﬁ?t hah g Maas)N Imiéhtlﬁmi é% i@ in44 tined
up, it is judged in step MA 7 whether or not the flag. ?R is set to

"I". As .the fiBgp?RR¥ENthat’ thevbarlk kovalro® iitg opeiedy itheset to the
FORCED REMVND node, step MA28 follows and it is judged whether the rel ease
switch SWR i s processihgoisOBRiflted o ctep MAX9 .t hdlhen etseiswi tch SWR i s
set to. ON, the strobe charging is prohibited (in step MA29). Then, the
proceSS|ng di viudgedt dnt sSeREMRAD that the film has been loaded,

\~{ it is judged in step MA36 whether or not the back
cover switch BACK is set to ON or OFF. When the back
cover 8 is opened, the EXPOSURE/SHOOTING SYSTEM |
iNITIALIZE:and the WIND SYSTEM INITIALIZE
subroutines are called (in steps MA37 end MA38), and
the processing is shifted to step MA39. When it is
judged in step MA36 that the back cover 8 is closed,
steps MA37 and MA38 are skipped, and'the'prOCessiné
shifted to.step MA39. | |
-Therefore, in the case that the MAIN proce551ng
is executed w1th the film loading hav1ng been
completed and with the back-cover'a being closed,
&;; steps MA31l, MA36 and MA39 are sequenti%lly executed.
In the case that the MAIN processing is executed
with the back cover 8, which was closed, heving'been
opened, steps MA31, MA36, MA37, MA38 and MA39 are |
sequentially executed, and in the'ease'that”the MAiﬁ
processing is executed with the“back'c0ver"beiﬁgﬁ-'
kept.opened steps MA31, MA32 and MA39 are .
sequentlally executed. In the case that the MAIN |

processing is:executed with the back cover 8, whlch



routine (in step MA30). In this enbodinent, if the release switch SWR is
set fromOFF to ON by ... operating the shutter button 17. with the drive
button 11 bei ng kept depressed for nmore than three. seconds or nore, ‘the’
forced rewind operation is conducted. Alternatively, if a predetermnined .
period of tine elapses with the driveghufton 11 and the shutter button 17
_bei ng depressed sinultaneously, the forced rewind may be conducted. ‘It

shoul d be nghadobls, Aty Wkr Qdkd S SEdps MASE, BROSURE/ SHOOTI NG
SYSTENISETTING subroutine..” Wien it is jud geJﬂ n step MA27"t hat the flag

?REVIEEN is sgh3tQ MA%34 eMaJMﬂstLaﬁersﬁéuémmihlm#eéﬁecﬁtea.Judged whether\‘)
the filmloading has been terninated or not- by referring to.the flag

?LDEND. |f the fIhnsksmnmmdaxuthh(pté@edlnq statedgedthBepbweror not the
back cover switch BACK is set to ON or OFF (in step MA32). If the back
cover, 8 |sswn&sbdp%shﬂneﬁae§.ItMegmgmw pisheohpared withephe 45
MA33), the LOADI NG subroutine is called (in step MA34), and the. proceSS|ng _
returns to FHEYeDE Gtatiee oA tRe RRWSKS | SWi{eh- %ptﬁiﬁ%?sevﬁbﬁtl t is judged

in step MA32 that the back cover 8 is ened, IHEProcessmg is shifted to
step MA39. BnhEhapgs Qﬁ ﬁ%’@ec?‘?"f?%t%wgf‘%’na?cq ¢d} nFR8s been | oaded,

process1ng 1s shifted to step MA40.,It is- Judged in \‘j
step MA40 whether the current state of the power
_sw1tch is ON or OFF._If the power. switch is set to- _{;
OFF, that 1s, the power switech is set from ON to -
OFF, the strobe charglng is pr@hibited (ln step
_MA41), the LENS ACCOMMODATION subroutlne is: ealled
(in step MA42), and the process;ng_d;verges-to the -~
-Locx rout;é;ne-__-(iri_step-MA43 ). The LfENs--AccomcpATme
subrcutiﬁe iS,deScribed later. Iﬁ thefcaSthhat“the*
power supply is stopped by manual oﬁeratibﬁ; steps.
MA40, MA41, MA42, and MA43 are sequentially

executed. In the case that the power;button113 is - -

O

kept depressed while the MAIN.pfbcessing'isjbeihq'
executed, and when the_power_button_13—isﬁre1ea5ed'
from being:depressed, the processingfis;shifted to -
step MA44 through. the steps M39 and Mﬁ4ot.“f+
. In step MA44, the EXPOSURE/SHOOTING SYSTEM -

SETTING subroutlne, which is descrlbed later, is -
called. e _ _ ;'*_as-fﬁ.:;;:-_f:'H P

lﬁhe;p;ecessingnin step MA45 .is executed after '

this EXPOSURE/SHOOTING SYSTEM SETTING subroutine is



it is judged in step MA36 whether or not the back cover switch BACK is set
to ON or OFF. Wen the back cover 8 is opened, the EXPOSURE/ SHOOTI'NG SYSTEM
I NI TI ALI.ZE and the W ND SYSTEM.I NI TI ALI ZE subrouti nesare called (in steps
MA37 and MA38), and the proceéssing is shifted to step MA39. When it is

judged in step MA36 that theback cover 83|s cl osed} steps MA37 and MA38
are ski pped, and the. proceSS|ng shlftedLP step MA39. Therefore, in the

case that the MM pEogesstnfel 3088AUIRTbLLMANS hlathieaadi:ngidavi ng been

conpl eted and eing C steps MA31l, MA36 and MA39

are sequenti al t eprEPrt §8 - ggetbhahntgg MmN phaGe FI is executed
%B/the back %%vgéf%& gﬁgl E was ¢ osed havi ng been opened, alsytgeps MA31,

MA37, 'W¥§hﬁﬁérN%é9séteiﬁeanenEx@bbmngveﬁnbmdncam&smnurmacase t hat
the MAIN processing is executed with the back cover' being kept opened,

steps MA31, M¥grprnGMaBreutinequett thel ximecsettdng off fthecase that the
MAI N processing is executed with the back cover 8, which was open,

havi ng been cIsnadtinqesgsh@ﬁA;sNhnﬁsehAS$heNK3¢gam§EME§E éﬁessﬁquentially
executed. In step MA39, the preceding state of the power sw tch PSWstored

in the menory te l&bﬁpalﬁdthﬁt flape ?6BLESH ist set 4o MO pdR& switch. In
theicase that
A processing is shlfted_to step MA46, and it is ]udged

whether the flag ?TWEN is set to "1 or "O". When

the flag ?TWEN is set to "1", it is judged (in step

MA47) whether or not the TW switch is set to ON or |

OFF. When the TW switch is ON, the strobe charging

] is prohibited (in step MA48), the TELE/WIDE MOVEMENT

— subroutine (in step MA49) “is called, and the’
processing returns to the top of the MAIN processing
(in step MA50). It should be noted that in the |
TELE/WIDE MOVEMENT subroutine, the zoom lens is
forcedly moved to the tele extremity or the wide
extremity when the TW button 18 is opérated. The

As details thereof are described later when the lens
movement ‘is described. -

" When in step MA46 the flag ?TWEN is “0";:stép

MAS51 is executed, and it is judged'whéther the flag:r
?ZOOMEN. is set to "1" or “0". When the flag ?ZOOMEN
is set to "o", it is judged (in'step'MAsz) whether
or not the flag ?SWSEN is "O". If the flag ?SWSEN is
"o"., the strobe'chatgihg-cbntrol'is‘COﬁdﬁctéd“iﬁ

step MA53y:and=thélproce95ihg*rétﬁrns'fé“step'MAsi



~

a change of the power switch has occurred, the processing is shifted to
step MMO. It is judged in step MMO whether the current state of the power
switch is ONor OFF. If the power switch.is set to OFF, that is, the'power
switch is set fromONto OFF, the strobe charging is prohibited (in step
MA41l), the LENS ACCOVMODATI ON subrouqhﬁg is called (in step MAA2), and the
processing diverges to the LOCK routine (in step MM3). The LENS -
ACCOMMODATI ON suirest ige ilss jddaed Hed staeMagd 1 dHex cise -£1ag -t he power
supply is stopped by manual operation, steps MAMO, MA1, N%A and MAA3 are
sequenti al | 920QMEN!t dd. skt t!:lme"aa!se itthdts theigemivefirmuttan MB54}; kept ,
depressed while the MAIN processing is being executed, and when the pomeh-/
button 13 i¥hethexsed hotnthe zgaehedssawitdle ‘liiﬂme%mgtltoshl fted to
step MAA4 through the steps M39 and MAAO. In step MAA4, the -
EXPOSURE/ SHOTPRGOEFSTHRrensEhe Rooufed @ isvel tath TBLE sigeaetibed later, is

cal l ed. The_processing.in step ,MA5 is_executed after this
EXPOSURE/ SI—@E#PN@S tsisTdvogedr|(ia skap MASH He Whethexr f%| Bekther is j udged

t MAA5 whet h ?SE " "O'. Thi :
e R 2ob ke, Bhi i HBe ) S s%ﬁﬁéﬂ#@gubrout. e. 1

th? time S?&&bﬂgwﬁh Q%itch WIDE is set to OFF “the processiny -/

-2

is shifted §o step MA52, Thergforei_when”the zoom . -

lever 12 is-ét,the neut:al-pbéiti@ﬁ_thétéOf'unaerj -

the zoom pér@iﬁged condition, thefMAiNfétoceSSing is e

executed via steps MA51, MAS54, MA55 _ana._ MAS2:
_Whenﬂthé'onm-wideiswitch_WIDE is_judgeditd be- R

ON in step MASS, it is judged (in_stép:MASS) whether

or ngt_thgjzapm_iens is iocated_at_thé_ﬂide |

extremity.TWhé@_the zoom lens is not loéated'atathe.

wide extremity, the strobe charging is prohibited

{in step‘MAS?),.the ZOOM_TQ WIDE subroutine is’

executed (in step MASS), and the pfoceséing_returns~

o

to the top of the MAIN processing_(in step“MA59).
As it is not necessaty to move the zoom 1ens'to the
wide extremity When the zoom lens_is,détermined7to :
be ;pcated_at.thgxwide extremity_in step MAS6, stepé'
MAS7 and MA58 are skipped:and step MAS3 is executed.
Next, when it is judged in step MAS54 that the
zoom tele switch TELE is set to ON, it is judged:{in-
stép MAG60) &hether.or not the zoom lens is loéated

at the tele éxtremity.jWhen the zoom lens-is:not - .



shooting systemis chosen, the flag ?SELECT is set to "1". If the flag
?SELECT is set to "O'; the processing is shifted to step MM6, and it is

j udged whet her the flag ?TVEN.i-s set to "1" or "O'.:=Mhen the flag ?TVEN is
set to "1", it is judged (iH“step MAA7) whether or<rot the TWswitch is set
to ON or CFF When the TWswitch is ON, the strobe charging is.prohibited
(in step MAA8), the TELE/ W DE MOVEMENT d4t.out i ne (in step MAA9) is called,

VRs0) 1§ Shoul JCRSoR, G e 1% [BR-ndet, ML SRS AR e e

zoom l ens is f@écpébmmm t(qnt @Qé{ﬁme@st r 4ifid Yoot S extrenity
when, the TWbutton 18 is operated he detdils thereof are escrlbed | at er

when the | ens supesBekines igeedadcured Wieh step sV Gridiad ag ?TWEN i s
"0", step MA51 is executed, and it is judged whether the flag ?ZOOMEN. is
set to "1" orpi'ﬁbessmhgnzﬁtarﬁisago”mp ofsathd MAIH ,pld'dcé§simjiged (in
step MA52) whether or not the flag ?SWSEN is "O'. |If the flag ?SW5EN i s
"O', the strobéinha&kgpPn¥Assnt.r olis s.tca:ajumtediecesaany N Bpove cbhidne

processing returns to step MAS. 48 Wien it is judged in step -MA51 t hat
t he flag 2Z00MERPRs 1eBs tte the tele jextnemjdy whensithe N lens
\uf is determined to be 1located at the tele extremlty

in step MA60, the processing in the steps MA61,
MAGZ,:and-MA63'is ékipped, and step MA53 is
execﬁted. - |
That is, if theizoom lever 12 is displaéed in
the direction of arrow ri in Fig. 1, if the'flég
?ZOOMEN is set to "1", theé zoom lens moves toward
the tele side until it reaches the tele extremlty,-
while if the zoom lever 12 is displaced in the
direction of arrow r2 in Fig. 1, the zoom lens moves
toward the wide side until it reaches the wi&ei .
extremity. The ZOOM TO WIDE subroutine and the_zooﬁ'
o TO TELE subroutine are described later. _- o
When it is judged in step MAS52 that the flag
?SWSEN is set to "1", it is judged (in step MA64)
whether the photometric switch is ON.or OFF.-Thén
the strobe charging is prchibited7(in'5tep MASS’,:.
and the processing diverges to the AEAF 'CONTROL

routine- (in step MAGS).

[LENS ACCOMMODATION -SUBROUTINE, ETC.]



whet her or not the zoomtele switch TELE is set-to ON or OFF. Wen the zoorh
tele switch TELE is set to OFF, it is judged (in step MAS5) whethér or not
the zoomw de switch WDE is set to ON or OFF. If the zoom w de switch WDE
is set to OFF, the processing is shifted to step MAS2. Therefore, when the *
zoom |l ever 12 i's at the neutral position thereof under the zoom permtted
condition, the MAIN processing is ex ed via steps MA51, MA54, MA55 and

KA52. Wen the zp9g\ Wede shotvsC khé Processiigge G NS ON in-step MASS, it is
‘judged (in step MA56) whether or not the zoomlens is |located at the w de

extremty. XNbEOMMODATION). RUPOMATICO LENSC ACOOMMODARION J&WEDE renity the
strobe charging is prohibited (in step MA57), the ZOOM TO W DE subrout i nd&
is executedMQVEMBNEplNhESFheaﬁénshenﬂr@EE@BWK@H%Hﬂﬁﬂns to the top of- the
MAI'N processing (in step MA59 As it is not necessary to nove the zoom

| ens to t hesubBeutinesni ﬂ‘;xe\m ACERc VheE® these subnautinesl to be | ocated
at- the w de extren1ty In _step MA56, steps MAS57 and MAS8 ar.e skipped and
step MA53 | &t E%Ecﬁ?@ddlﬂgﬁfenﬁheﬁuFttF?JL%£§§¥ h?%ﬁeﬂf[ﬁﬁﬁlthat the zoom

s et e s 0 A TS 7
[ ocat ed at &ditggg iii&gg&%¥1ohhe strobe charglng . _ _\-/
- The LENS. ACCOMMODATION subroutlne is- called o |
when the pOwgr_;s-manually stopped, or when the e
rewind iS-cbmm¢h¢ed. For instance, the subroutine is hd
called_in stép MA42 of the MAIN:precessinq,*TF
First,O"O" is set in the memory MVPOS (in :step
LM1) . fﬁeﬁmembry MVPOS is the memory for storing the
position where the lens is to be moved which is K"L
commonly used for the processing of AUTOMATIC LENS
ACCOMMODATION, WIDE MOVEMENT 1, .and TELE MOVEMENT
subroutipés._ | |

Next,Othe data stored in the memory -MVPOS is:

O

compared withlthe current POS (in st¢p=LM2)Q " The
direction:in_wbich the lens is to be moved is
different,Merending upon each of the. processing ofO
automatic lens lock, WIDE MOVEMENT 1, and TELE
MOVEMENT. If the power supply is manualiy stopped -
(in sﬁep_MA42), the current POS is greater than
MVPOS (=0), the reverse rotation of the zoom motor -
is executed (in step LM3), and then the lens’

position is detected (in step IM4). In-the‘lens



is prohibited (in step MA61), the ZOOM TO TELE subroutine is executed (in
step MA62), and the processing returns to the top of the MAIN processing
(in.step MA63.). As it is not necessary to nove the zoomlens to the tele
extremty when the zoomlens i.s determned to be "l:gqcated at the tele :

extremty in step MAGO, the processing i ‘the steps “MA61, MA62, and MAG3 is
ski pped, and step MAS3 is executed. Tha iéz if the zoomlever -12 is
di splaced in thssiticntdovectioh! pirotdssing| Ja éhahfel BE thad z&6aOVEN i s
set to "1", the zoomlens noves toward the tele side until it reaches the
tele extrem tygodéi ZEODE isecenbimbeusly lidohitdredl aaedngn'thlee direction of
angow r2 in Fig. 1, the zoom|ens noves toward the wide side until it
reaches the winktextrerdtion WitixOsee TG \VPOE andr DIVine and the ZOOM TO
TELE subroutine are described |ater. Wwen it is judged in step MAS2 that
the flag ?SWSEN i s Eﬁ%ttothq"£°¢@1i%e?mﬁ@eelﬁphaztﬁg Pﬁster”@t”ﬁFLFhed (
hotometric switch is ON or OFF. Then the strobe charging is prohibited (in
gt ep MA65), arfiFSdRbecEReFRENGer¥atle cthaclanarieckerng mevedae. (in

step N%EG)"|%ﬁ2%%{§%}a¢££y¥gé£iS%E%g= Iéﬁ% Egtékangeg? Next, the
K_/ current POS is compared with the data stored in the
memory MVPOS (in.step 1M6) . The processing in steps
ILM4 through LM6 is repeated until the current POS
s équals_the-data stored in the ﬁemory MVPOS.'Whén tﬁe
current POS equals the data stored in the memory -
MVPOS, the zoom motor brake is applied (in step
IM7), then the processing is returned to the point
where the subroutine was called in the MAIN
procéssing.nThus, the lens is retracted in the =
accommodation position. |
The AUTOMATIC LENS ACCOMMODATION subroutine is
called in step MA26 of the MAIN processing as
i | aforementionedf In this subroutine, the current DIV
is stored in the memory MEMDIV (in step LMS); In
this case, the data stored in theiﬁeﬁdfy MEMDIV is
used for determining the restoring position in'
automatically restoring of the lens. In stép LMQ; -
"0" is stored in the memory MVPOS and'processing
similar to the LENS ACCOMMODATION subroutine is =~
executed (in,step'LMZ,:aﬁd steps LM3 through IM7).

This subroutine. substantially has no difference'ffdﬁ"
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"Fig. 24 shows the processing of LENS ACCOVMODATI ON, AUTCNATIC LENS E
ACCOVMODATI ON, W DE MOVEMENT 1 of the |ens and TELE MOVEMENT subr outi nes.
The pl aces where these subroutines start are different, but the latter half.
of the processing is common. Therefore, the sanme flgure i s: used for

il lustration. The LENS ACCOVMODATI ON §ﬁErout|ne Is called when the pomer S
manual | y stopped, or when the rew nd is conmenced. .For instance, the
subroutlne|ﬁhQﬁﬁEﬂﬁiA¢C@MM@DA#®QNo$ubheut¢nﬂl pxgeptshggthﬂtrst "0" is
set in the nenory MWPOS (in-step LM). The nenory MVPCS is the nenory for
storing the ¥ ﬁ%ﬁﬁ\%ﬁﬁ?ﬁﬁ?*ﬂﬁ enkly sresteredolBdreaRPBRe $Scommonly used
for the procgessing of AUTOVATI C LENS CCCNNCDA | ON, W DE NDVENENT 1, and Ku}
TELE NDJENH@ CRRGAERY RRWEr $RRP apersFéanrn t he memory MPCS i s |

Cene i s to be L?,Slabe“rif#fﬁé?%w&#ﬁ?dipimn%uamn@éash%§%t PRYBRocessi ng of
| 9%

gﬂégrﬁt:g manuala}y pped&?/@g%\gtgl\mg%ggﬁe Surrentyp Lﬁsﬂgrggr’g; t han

M/PCS (=0), fé‘%iﬂ’{de f]:gnré’té‘é'ﬂ@z?fof héhéoﬂdti(@&ﬁ‘brbﬁtﬁﬁﬁ)cgsed (in step

LMB) , and then t position Is detected (in‘step In the Iens. -
descrlbed above._In the WIDE MOVEMENT 1, v is i '

stored in the memory MVPOS (in step_EMlU);vandithem

data in the MVPOS is compared-with;thefcurrentfPos

in step IM2. As the current pos'. is "o" if the power:
supply had been stopped the proce531ng is shifted
in step 1LM2 to step LMll, where the forward rotatlon
of the zoom motor 1s executed. Then, the 1ens '
position is detected and the focal 1ength is . _
displayed (1n steps IM4 and LMS). steps LM4- through
LM6 are repeated until the data.stored,ln the'memory
MVPOS eguals the current POS. When the data stored

in the memory MVPOS is determined tc'be_equai to the

el

" current POS in_Step'LMG, the prccessihg.isﬂshifted
to step ILM7, and returns to thehpcint_where.the:
subroutine was called in'the-LOCK_subrcutine. ?husff
the lens is. shifted to the wide-extremity_(Pos=2),-.

In the TELE MOVEMENT subrout1ne,-"4“ is stored-
in the memory MVPQS (;n step LM12), and the data .
stored in the memcry MVPOS is compared with the .
current POS As the data ‘of the MVPOS is always .

greater than the current POS, the zoom. motor is



posi tion det ecti on processing, a change of - the zoom code ZCODE i s
continuously nonitored during the notor rotation with use of POS and

Next, the focal length display is performed (in step LMb). Therefore,

the lens is being noved, the displayed focal |ength can be changed.
the current POS is conparediwith the data stored in-the menmory M/PCS (in
step LM6). The processing in. steps L4 tﬁiﬁhgh LM6 i.s repeated unti

current PCS equals the data“sfored in the nenory MPES.  Wien the cur
POS equal s t he fRRWRARALF SR at ?@e(h@nﬁF?PhRM%S):tﬁbeﬁoﬁhﬁnéﬁﬁﬁ brake is
applied (in st

t he subroutine

ep L , then the -processin S returned e point
ot Sl e R PR B 2eoSeh ThEnaER Rnplpylora

éﬁérgﬁi ?ﬁi?i%ﬁﬁ%w o “%@e‘?'#ﬁ? hzn%fﬂ Nedk? SRECaafg e
I

ey e o Ered [ L6 SRmety dndeol 0L lebiiphRarbRh el RoK !
determining thes &ﬁé%ﬁ@%ﬂ?&ﬁ?ﬁ%é%@&@ﬁéhﬁéﬁ' #nte3! hkN@ath the

In step LMD,

I's stored 1n The nmenory and processing simla

Dl V.
whi | e
Next ,

t he
rent

wher e

ATICN
ti oned.
in step

| ens.
r to

the LENS ACCOVIM&M&ua&e%éﬂerywesUéqdaisntﬁéeeub%ntapdsst eps LMB

thrpugh LM7) .

This subroutine substantially has no difference from
When they are determined to be equal to each other,

the zoom motor'brake'(in step IM7) is applied, and
then, the processing returns to the point where the
subroutine was called in the MAiN processihg (in
step MA50). | | )

Thus, the lens is forcedly moved toward the
tele extremlty in the TELE MOVEMENT proces51ng (in
step MAS50), which is via a TELE/WIDE MOVEMENT

subroutine step TW3 shown in F1g. 26.

[AUTOMATIC LENS POSITION RESTORE SUBROUTI'NE]_ -

'In Fig. 25, an AUTOMATIC LENS POSITION RESTbRE
subroutine which is called in step Lo26 of the LOCK
routine ‘is shown. '

“In this subroutlne, the forward rotatlon of the
zoom motor is f1rst1y executed in step LR1. Next,
the proce551ng is shifted to step LR2, where the .
lens position detectlng proces51ng is performed -
Then the FOCAL LENGTH DISPLAY subroutlne 1s called-i
in step-LR3. In step LR4, the current DIV 1s .

compared with the data of the bresedihg DIV stored



<

t he LENS ACCOVMODATI ON subrouti ne, excepting that the lens is 4
automatically restored in response to the succeedi ng power supply
operation. The WDE MOVEMENT 1 is a subroutine for noving the accommbdat ed

lens to the wide extremty, ,which is called in step L0022 of the LOCK -
subrouti ne as descri bed above. In the WDE MOVEMENT 1, "2" is . stored in.
the menory MVPCS (in step LMLO), and ©Hd-data in.the M/POS I S corrpared W t-h

the current jROSHeN mekiy- MEMDAY .t e WrctdsdIRy i $n "Ghe i Stéps pover supply
had been stopped, the processing is-shifted in'step LM to step LMI, where

the forwvar dLRelaliRaN adkd TRA 4e0PePiated URET K. cudbent bire | ens :
position is detected and the focal ‘I ength i's displayed (in steps LM4 and\/

LNB) . St eps ekt Lish tdueg kiatteh seoerede pigra tidue. urendry IMENDIV. SIDritd in the
menory MVPGS equal s the current PCS. When ‘the data stored in the nmenory -
M/PCS is detér ghdged amé-?dqaéiatt Shehewurenth DPORquats cpheMs, the
‘processing is shifted to step and returns:-to the pointwhere.the = -
subroutine fa¥ac&tored dn H@i@&@%‘br‘@m% R PrPRsSFERG IS shifted to

the wi de extrem.ty PO5=2 In the TELE MOVEMENT subroutjne "4" is
stored in tfe¥ ?&F&}W s REVERS  Zoom MtRE ¥ Rxake(iFed in the

IS e SRR S BRSSPt Yo 8 Bt P
where the subroutine was called in the "LOCK routlne.
Thus, the lens can be moved to a pos1tlon -~
correspondlng to the precedlng (stored) DIV whlch 1s .\J?
the p051tlon where-the lens was—located lmmedlately

before the automatlc lens accommodatlon had been .

performed.

[T_ELENIDE. MOVEMENT st_JjBaou'rINE_}_- |
The TELE/WIDE MOVEﬁENT:subroutine is called in
step MA49 as described above. This. TELE/WIDE
MOVEMENT subroutlne is used for. determlnlng whether
the 1ens is moved to the tele side. or the wide side ;i;
when TW button 18 1s operated as shown in Fig. 26.
First, 1t is ]udged 1n step TWl whether or -not the
o DIV 1s greater than or equal to "BH" When the DIV -
is greater than or equal to “BHY,. the WIDE MOVEMENT
2 subroutlne is called in step Twz.r When the DIV is
determlned to be smaller than WBH" 1n step TW1, the
TELE MOVEMENT subroutlne ;s called-(;nwstep.TW3),

 In these subroutines, the lens is moyedﬁto the



Sforwardly rot at ed (|n step LML1), then the |l ens position detection and the
“f ocal Iength di splay are performed (in steps LM4 and LMb). Next, the data
stored,in the nenory MVPCS is conpared with the POS. Steps LMA through LM
.are repeated until the data stored in the nmenory MVPCS equal s the current
PCS. Wien they are deternmi‘ned to be equal to each-other, the zoom notor
brake (in step LM/) is applied, and. thﬁﬁs the processing returns to the

[ wh h Was. C
VRS0) . Thus, TOREHEH DA, Y e L ke SR8 "ERE BRLRT i 1”1 o e
gt;”f” o oAU U ARl )ﬂtﬁ%ﬁ#ﬁ g AR YO
ROUTI NE) ihaRl s 25 Ao\ TERMVHL 100k RS £ RERY Qe URRRUL | ne whi ch

is called in'step LU26 of the LOCK routine is sho I S subrouti ne,

the forward kdlal idrtimitie, AU YEHD wiFL fheé Shdved es UERE ta1atep LRL.
Next, the processing is shifted to step LR2, where the | ens position

det ect | ng prestyenity s witllerirche Heng hes FlSzatedNFETR DL GELAY subrouti ne
is called in step LR . In step LR4, the current DIV is conpared with the
data of the messediheg taile s&:&mﬂnity, the lens will be moved to

N “the wide extremity.
| The following are examples.of modifications df
the TELE/WIDE MOVEMENT subroutine. |
fig. 27 is a flowchart iilﬁstrating'a first
modifiéation of the TELE/WIDE MOVEMENT subroutine.'
In this.modificationj it is judged in step TWS1 |
vwhether the POS is "2". When POS equals "2, the
processing is shifted to the TELE MOVEMENT (1n step
TWS2) . When the POS is judged not to be equal to w2w
- in step TWS1, it is judged in step TWS3 Whethef or
not the POS equals "4". When it is judged that fhe
POS equals "4" in step TWS3, the proceSSing ié o
i  shifted to the WIDE MOVEMENT 2 (in step TWS4). Wheﬁ
the POS is judged not to be equal to ﬁ4"“in stép".'
TWS3, it is judged (in step TWSS5) whethér or not the
DIV is greater than "B,". When the DIV is greater
than or equal to "B," in step TWS5, the TELE MOVEMENT
subroutine is called (in step TWSG).'ﬁhen it is
judged that the DIV is Smaller'thah'"B"F in'étép
TWS5, the WIDE MOVEMENT 2 is "-caned"('ih st_égi' TWS7) |

. According to the first modification, when the
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in the menory MEMDIV. The processing in the steps'LRZ LR3 and LR4 is

repeated until the current DIV equals the data stored in t he nmenory MEMDI V. '

If it is judged in LR4 that the current DIV equals the data stored in'the
menory MEMDIV, the processing is shifted to step LR5, where the zoom notor.
brake is applied, and the processing if;@;turned to the point where the

" subroutine was called in the LOCK routi.ne. Thus, the | ens can be moved to a
posi tion COfﬂ%&&DWE'Httﬁhéfﬁél&Eﬁxﬁ&é@itfﬁtthedleﬁbVEshmobedsthhe posi tion-

where the | ens was . located immedi ately before the automatic |ens

accomdatlortﬁwdzﬂwremémmﬂ whiI&L £ VEDE: WﬁNESITaBUBE@UWIiNE] The W)

TELE/ W DE MOVEMENT -subroutine i's called in step MAM9 as described above.

Thi's TELE/ W iebetianBENMINT Subiumoved i to uthe. teledextranitiy Whebher the | ens
is moved to the tele side or the wide side when TWbutton 18 is operated as

shown in Fi gthe6 letis sis lacated paged PasitipnThetiRennEhecWidfot the DIV

is greater than or equal to "BH ".. Wen thEFDIV“}S- reata% than or equal to

"BH', the W SXYWeVENEBNRNA Sthe cbelfcertren
determined to be smaller than " BH' ﬁe L LEL
subroutine i FEHMLANRTELIWS )E ﬁ ?Ee?@%ﬁ 3 1 Eegh%@rrs is
moved to the extremity w1th respect to the current lens. pos1t1on._
.ﬁamely,'if tpe lens is located near the w1de
extremity; the lens is moved to. the wide extremlty.
If the lens'is 1ocated near the tele extremlty, 1t
is moved to the tele extremity, »3P“t_
Flg. 28 shows a. flowchart of a. second
.modlflcatlon of the TELE/WIDE MOVEMENT subroutlne. B
In the_second_modlflcatlon, 1t is- Judged (1n step
TWT1) whether or not POS is nau. If the POS is
judged.to be equal to "2" in_stekaW?i,.theoTELEJ
~ MOVEMENT_SubrOQtine (step.TWT2)~islcalled..If it is-
judgeddthat‘theﬁpos is not equal to fz%,xtheaWIDE;-
MOVEMENf_Z (step TWT3) is called. According.to.this
secomd;modification, when theslens_isglocated at the
wide extremity, it is moved to the-tele-extremity;
If the lens is not located at-the'wide extremity,sit'
will be always moved to the wide - extremlty.:
Flg. 29 1s a flowchart 1llustrat1ng a third
modlflcatlon_qfﬂthe TELE/WIDE;MOVEMENT.subroutlne,»-
In this proCessing,,it is judged{in_stepiva1rﬁ

whether Pdsgequalsﬁﬂ4". When_PQS.isujudgednto@be-

MR¥ER { he DI'V i s

C

O



.55 further one of the wide extremty and the tele extremity with respect to
the current lens position. That. is, if thelens is located relatively near
the wide extremty, the lens will be noved to the tele extremty, while if
-sthe lens is located relatively near the tele extremty, the lens will be

noved to the w de extrenity: The foll g are exanpl es of nodifications of
t he TELE/ W DE MOVEMENT subr-outine. Fi % 7 is aflowhart illustrating a

first nodifiggliadn +of wafve sTEISHSY BMOVRYE el movERENT | & 181 s
modi fication, it is ju gedﬁ?#5§¥£p TWS1 whether the POS is "2". \Wen POCS

equals "2" , cahla ey qaes Stiep i Ay f ted {1 {dejddyda MNEFle (POSStep TVE2) .
\then the PO5 is judged not to be equal to " 2" in step TWBl, it is judged
in step TWE3ighgictelecialn®o "yt PEhee RELE MGVEMENY ésubtoutihedged that the
PCS equals "4" in step TWE3, the processing is shifted to the WDE MOVEMENT
2 (in step Té8dled\{cm tstepgP@WVWY 4 udged not to be equal to "4" in step
TW53, it is judged (in step TWS5) whether or not the DIV.is greater than
[err]  Wen the Begordigge fierthendhiord apdification] ifntheep TWS5, the.
TELE MOVEMENT subroutine is called (in step TW56). Wen it is gudged t hat
the DIV is siePFeds d@catad at the &ele extremity, it is move

S to the wide extremity, while if the lens is not at

the tele extremity, it will always be moved to the

tele extrenmity.

[WIDE MOVEMENT 2 SUBROUTINE] - _

Fig. 30 is a flowchart illustrating the WIDE
MOVEMENT 2 subroutine, which is called in the
TELE/WIDE.MOVEMENT subroutine.

First; the zoom motor is reversely'rotaﬁéd (in
step ZW1). Next, the lens position detecting |
processing and the foéal length display'proceSSing"
are executed (in steps ZW2 and ZW3). Then, it is |

.&%; -judged (in step ZW4) whether or not POS equals nym,
Then, the.steps ZW2 through 2W4 are'repeétedly o
executed until the POS equals "1". When it is
judged in step 2ZW4 that the POS equals_“l",'thé'zooﬁ'
motor is forwardly rotated -(in step 2Zwé) after
waiting for 50 ms (in step ZW5). Then, the lens
position detecting processing is performed (in step
ZW7). In step ZW8, it -is judged’ whether POS equals |

"2“..The;stepssLM7=and“LM8*are;repeatéd'until"thé



TWS5, the WDE MOVEMENT 2 is called (in step TWS7). According to the first
nodi fi cati on, when the lens is at the. tele extremty, the lens is
nmoved to the wide extremity, while if the lens is at the wide extremty, .
it is.nmoved to the tele extremty. When the lens.is |located at a position
between the wide extrenmity-and the tel&gxtremty 'the lens is noved to the
nearer one of the tele extrenmity or the wide extremty with respect to t he
current | ensmléqms Negre) Wheh the bessissjhdgetietonber egualni de
extremity, the'lens is noved to the wide extremty.-If the lens is | ocat ed
near the tel €oc¥2'gnithe zdon smotor dorake hist applied;candy thiéi g. 28 shows @-
flowchart of a second. nodification of the TELE/ WDE MOVEMENT subrouti ne.
In the secon@nuntésingliSIreturae§udgeﬁh¢|nosntpwﬁerg)thhether or not PCS
is "2". If the POS'is judged to be equal to "2" in step TWIL,.the TELE
MOVEMENT subssupiowt ing efas\o@}led. cal | ed | f- i's’ j ‘udged that the POS is
not equal to "2" the WDE MOWENENT 2 T”_ é .cal l.ed. According to -
this second nodif .Pc%ﬁ%ﬁthméﬁl?%é@ EN@' ?oﬁ‘&l" ﬂuﬁ'ﬁmﬁhés\m de extremty, .
it is noved to th te nlty %f I SN o ed at the wde
extrenity, iCSHRYe al éﬂi} Pﬁe ngFe g 29 isa
fl owchart |IIu§_:trat.|ﬂg_a_th|rd VJ
_ extremity. ™ - "7 ) - e _ | _
Iﬁ-thiéISubroutine, the»lens isidriVen to be
moved to the positlon correspondlng to the POS _i:
egquals "1" by reversely rotatlng the zoom motor, and '
.then the_lens-ls moved back togthe wlde-extremlty
(POS=2) by'forwardly rbtatingﬁthé'ZOQmeétbr;%'
Backlash may occur in the mechanicaifSystem'ﬁheﬁ:thé
zoom motor is :eversely.rotated;*on:thé pther'haﬁd;
when the zoom motor is forwardly-roﬁété&fﬁarbaéklash'
occurs in the mechaniéél systeﬁ,~kccérdiﬁ§lY;”és-
rotation of the zoom motor is_conttOilédhasdabove;‘

the backlash ean be avoidable. '

o

[ZOOM TO TELE SUBROUTINE]

The zoom motor is forwardly rotated (1n step -
ZNl) as shown in: Fig. 31, when the zoom lever 12 is -
displaced 1n_the direction indicated-by*arrow-rl~-"d“
(the tele_ext;émity-side) in Fig. 1. The nextfstbp~
position for step- movement of the:lenS'is stored in
a memory STDIV_(iﬁ_step_ZNz);~The mémqryﬂsTDIV is'a’’

membry for storing the next stop position when the o



madi fi cation of ‘the TELE/ WDE MOVEMENT subroutine. In this processing, it

I's judged in step TW21 whet her POS equals. "4". Wen POS is judged to be
equal to,"4" in step TW1, the WDE MOVEMENT 2 is céalfed (in step TW2). If
it.is judged that the PCS i ss:not equal to "4", theTELE MOVEMENT subroutine
Is called (in step TW3). .According to { third nodification, if the |lens
Is located at the tele extremty, it is ved to the wide extremty, while

if the lens is Qainab e;Le Moty +hh YRkl (SeRe+ppued to the
[T b ens, 1S by Blodiotd ko THERT K, th tehb shaseoltccabed |
|| Tustrating tRee i Qe dEMEMEDT €n8UBEPULLNEhe ¥BLENekEremlitydsie! Ne

TELE/ W DE MOVEMENT subroutine. First, the zoom notor is reversely rotated
(in7Step..2ZW) .id\atorédeihectiBe PAGMETPNSIDIV(L WithpEespeetngoatiet he focal

| ength display processing are executed (in steps ZW2 and ZWB). Then, it is
judged (in stepudMentiBiVerNextpoth@OBlaguaBTEP1is Skentot Ma"si(dms Z\W2
through ZW are repeatedly executed until -the P05 equals "1". Wen it is
judged in step WP tTN3) t heTRESELagaPS8TER" ist eedofornindging forwardly
rotated (in step ZW) after maitin__for 50.ns (in §tethWE)..Then, the | ens
whether the selected lens movement is e step zoom
N movement or the continuous zoom movement when the
ZOOM TO TELE subroutine or the ZOOM TO WIDE
subroutine is executed. In the camera embodying the
At present invention, the zoom lever 12 is so composed
that step zoom movement can be selected when the
zoom lever is lightly displaced from its neutral
position,. and continuous zoom movement can be
sélected.when the zoom lever 12 is further displaced
from its halfway displaced position. Therefore, the
flag 2STEP is set to "1" as a default value assuming
. that the step zoom movement has been.selégted; |
- Next, the lens position detecting processing
;dé and the focal length display processing'are executed
(in steps ZN4 and ZN5), and it is judged (in step |
ZN6) whether the zoom tele switch TELE is ON or OFF.
When the .zoom tele sﬁitch-TELE is OFF, . the zoom
motor brake is applied (in step 2ZN7). Then, the o
processing is effectively returned to the MAIN
processing (in step MA63). Namely, when a
photographer releases the zoom lever izVaftér'haVihg

lightly operated the zoom' lever 12, the lens



position detecting processing is performed (in step ZW). In step ZW8, it ¥
i s judged whether PCS equals "2".-The steps LM7-and LMB are repeated until
t he POS equals "2". Wen the POS is judged to be equal to "2" ,* the
zom notor brake is applied, and the processing is returned to the point

- where the subroutine was called. Aftgeyhis WDE MOVEMENT 2 subroutine is.
conpleted, the lens will be located at the wide extremity. In this

subrout i ne, méVeméRBSimfiediatelyt 8tbpsTOWRGN &Heh&dws e corresponding to
the P09 equals "1" by reversely rotating the zoomnotor, and then the |ens

Is nmoved baskitch TEBEmueeonxtieniSyjuE@Sd2XiMysmanZN§W'rotatlng t he zoaom
notor. Backl ash may occur in the nmechani cal :system when the zoom notor i
reversel y rwhetker on nabt thePOEaﬁé eghad st M4 ' zoMhertidk is forwardly
rotated no backl ash occurs in the mechanical system Accordingly, as

rotation ofjud@ed obm sbebr 2N8 EBatr ShecBOSs egvals "4l khe|z@elcan be
avoi dabl e. (ZOOM'TO TELE SUBRCUTIN The zoom.notor js. forwardly rotated
(in step zZNAgtax BFakp 1§ fPPlisd (dRcFteRe 2ddm AWEM® s displaced in

Che di et 0o L0gL £RL°9s P4 ALERYuELy BT B8 G W) 1N FIO 1

processing (in step MA63). This. is because, when the “'“)
POS equals "4“,:£he.lens has been moved to the tele
extremity. S _ . o
When it is ]udged in step 2ZN8 that the POS is
not 4", it 1sujudged (in step ZNB) whether the ‘zoom
switch is ON or dFF. When the zoom mode sw1tch MVSW
is OFF, the flag ?STEP is set to. “0" Then the
proces51ng is. returned to the 1ens p051tion
detectlng processing (in step ZN4). As long as the
zoom mode switch MVSW_lS OFF, steps,ZN4 threugh ZN6
and stepe ZN8 through'ZNloiafebreﬁeaﬁed,-therehy _
ceusing the zoqm'lens_to centinuOuSly'cgﬁe'out..In

response to the movement of the lens, the focal

length being displayed_is_changed, |
| If the zoom_mode_switch MVSW ie set to ON, .the
proceseing is shifted to‘step'ZNII,fWherefit.is_-.
judged whether or net.the flag ?STEP~equals."1";_ As
.the flag ?STEP would have been_set tb_”a“ for the . .
lens to continuously come out, step ZN12 ‘is skipped-
and the zoonm motor brake is applied (1n step - ZN13)

Then, the process1ng is returned to the MAIN



pesition for st%pe nmovenent of the lens is stored in a nenory STDIV (instep
ZN2). The menory STDIVis a ' menmory for storing the next stop position
when the 'step-zoom'is enployed. If the lens is npved toward tele
extren1ty, the DIV at the tel'e extrenmty side is stered in the nenory
STDIV, with respect to the current DIV. Next, the flag ?STEP is set to "1"
(in step ZN3). The flag ?STEP is used foé,ﬁudglng whet her the selected | ens
nmovenent is the step. zoom novenment. or the' continuous zoom'novement when the
ZOOM TO TELE spbpomssmnqn(inmstgnmumﬁshw[xh@mbrnﬁt¢¢m¢isueuecaoem In the

camer a enbodyi ng the, present invention, the zoom|lever .12 is so conposed
that step zoonheyement ofythe %Qé’!%c’e%cﬁ%mtﬁ‘ﬁe E%nl?’é%eﬁm’gmﬁpﬁht ly

d|§pTaced fromits neutral osi tion,.and- i'nugus zoom povenent can be
sel ected when EA® B m&&m% l?mmr 291 RELIPBIPYE Lot vy

di spl aced posi {io The ?2ST, s, set to "I" def aul t
val ue assun1ng%Fh§P' %iéﬁ?@. E%hﬁﬁ $k§ PR %%?%é?%ﬁemﬁﬁ t, the

| ens position t l'ength di'splay processing
SRR %@’and A8580,

are executed (|n steps 'S judged (in step ZN6) whet her

GFF, “the. s0om ot or TR EoReRY Cﬁf(.%&??e% REGE Gt Buthbch TELE 1

~ ‘the zoom tele switch TELE and the zoom mode sw1tch
MVSW are kept in ON state, the process1ng 1s.sh1fted
to step ZN1l1 through the judgment processino.in
steps ZN6, 2ZN8 and ZNQ.'The processing in steps ZN6,
ZN8 and 2ZN9 corresponds to the case'that the |
continuous zoom'movementjis not selected, and the
flag ?STEP eguals "1". Therefore, ‘the process;ng is
shifted to step ZN12 for judging whether the current
DIV is equal to the data stored in the memory STDIV.
When the data of the current DIV is dlfferent from )
the data in the memory STDIV, steps zNéltnrougn ZNe,
steps ZN8, ZN9, ZN11 and 2ZN12 are repeatedly
gﬁ" executed until the current DIV equals the data
stored in the memory STDIV. If it is judged that the.
current DIV’ becomes equal to the data in the memory .
STDIV in step 2ZNi12, ‘the proce551ng is shlfted to
step 2ZN13, ‘the zoom motor brake is applled and the'_
processxng is returned to the MAIN processing (1n “
step MA63). | | | - -
‘In the MAIN processing, when the flag ?ZOOMEN

is once set’ to "o (in step MA13), and the zoom tele



e e

processing is effectively returned to the MAIN processinb (in-step MAG3). ¥
Nanmel y, when a phot ographer releases the zoomlever 12 after ‘having lightly

ii operated the zooml|ever 12, the |ens novenent inmedi ately stops. Wen:
the zoomtele . switch TELE is ON, it Is judged (in step ZN8) whether or *

not.the PCS is equals "4" . \Wen §= judged in step ZN8 that the POS
equals "4", the zoom notor brake |s glled (in step ZN7), and the. -

processing g & r & s, hen VAL 0 | ( t ep: NAGS)
This.is becgﬁlst?eéﬁ\%ﬁenﬁy?ie ]E%élequa éﬂnﬁ N %g%sﬁﬁgg %ggnb%\?sed to the .

tel e extremde . s%w,t aﬁdjtmeplrweeewgzﬂanbﬁint;hee ) MAIAQt 4", it
" judged (in step.Z whet her the zoomswitch-is ON or Whien t he zoom~}

‘node swi t chindifi¥ive Offs édecited. TTﬂthforeetwhen"ﬁhe Then ‘the processing

is returned to the I ens position detecting processing (in step ZN4). As

| ong as t heramessinte meaches \WSYp i MASEF, stepspMAZA4andr Magh ZN6 and st eps

ZN8 through ZN10 are reépeat ed, thereby causing the zoomlens to :

contlnuous@¢ﬁxﬁkinnﬁd~I4¢¢Qgékm3¥¥tolfhehﬁnﬁ apnEoon mp¥ement. the foca

Iength bei ng di splayed js changed, |f the zoom.node switch MVSWis.set to
ON, the prd%e@%gl%s s%ﬁf?%:ble‘fﬁeét cBhoNnext ghepezppm; Rovement

can not be performed unless the zoom 1ever 12 is - ,\*‘i
returned to 1ts neutral pos1tlon and the zoom tele
switch TELE is set to OFF. o
o

[ ZOOM TO WIDE SUBROUTINE} .

' If the zoom 1ever is dlsplace from the neutral .

pos1t10n toward the w1de s1de (in the dlrectlon of -

arrow r2 1n Flg. 1), the zoom motox 1s reversely

rotated (1n step ZRl) as shown in F1g 32 and as the

wide zoom is selected the DIV of the next step:stop

p051tion in the w1de 51de w1th respect to. the.”..__,-

current DIV 1s stored in the memory STDIV (1n step -

_5(:}'

ZR2) . Next, the flag_?STEP is set to "1" (in step
ZR3). The'iens:position detecting processing end‘the;
focal length dlsplay process1ng are. executed {in.
steps ZR4 and ZR5), and it is judged (1n step ZR6)
.whether the zoom w1de sw1tch WIDE is set to OFF or -
ON. When the zoom w1de sw1tch WIDE is set to. OFF,
the zoom motor ;s forwardly rotated after waiting ..
for 70 ms_(in.steps ZR7 and ZR8) in order_tof_'

eliminate mechanical backlash of the mechanical



Jj udged whet her or not the flag ?STEP equals "1". As the flag ?STEP woul d
have been set to "0" for the. lens to continuously cone out, step ZN12 is
ski pped and the zoom notor brake is applied (in step ZN13). Then, the
.processing is returned to.the MAIN 61 processing (in step MA63). Thus,

i f continuous zoom novenent " of the leng is selected, the | ens novenent can
be stopped only by returning the zoom ka&®r 12. to the position instructing
the step zoom novement or when.tele extremty. is reached. Wen performng
the ZOOM TO EX$tembriext nethe heensopesittonyfetacking RRACERELAgGom node
switch MWSWare kept in ON state, the processing,is shifted to step ZNil
through the j dﬁﬂ%@“ﬁ?%cé%%iﬁﬁePnzg%% saoker Ygﬁtéﬂﬂ FRE. S9hBSpr ocessi ng

i steps ZNG6, ,ZN8 and , cortesponds to-the case that,t onti nuous zoom
novenent is n "é%?%%t%%?’énd ?ﬁgffegﬁ Bﬁﬂﬁiﬁﬁhﬂﬁ|‘s"?h}gﬁﬁérg_ore, t he
rocessi ng i Su4Sh 4ot . 12, f | j ot her the.curpeat DIV is

gqual to thesscﬁa% is%.or'ééh;ﬁ%f- hgyngsm%dg%wgwgﬁ Pﬁen gt gﬁgf ji@%e current

DIV is differgntafs O hepfat@add t Y S T N ) t hrough ZN6,
st eps ZN8, ZNE?_ Nl1n%%d ﬁﬁZé%re'rgggateg|¥n§fgkﬁ%g§ggﬁ§iﬁyﬁhe-current DV

equal s the dadgeds SRS afiatSRo eaPs YperEbimed| ih! ok dekUdBeprbbahtt he

the display of the focal length'from-being
increased, in Spite of wide zoom being selected, Aue
to the backlash eliminating processing.

When it is judged that the POS is not "1" in
step ZR11, the focal length is displayed (in step
ZR12'), the zoom mgtor'bféké is applied'(in step
ZR13'), and the processing is:teturned to the MAIN
processing (in Stép MASS).'Thus, ﬁhen the zoém 1e§§r
12 is'released after havihg'been operated, the |
backlash eliminating processing is execufed.
Thereafter, if the POS is not equal.to nie, fhe leﬁs
movement is stopped. If it is judged in step ZR11
L that the POS equals "1 after the backlash | |
eliminating processing, the'léns'pdsition deﬁécﬁiné.
processing ‘is executed (in step 2R12). Next, it is |
judged (iﬁ step ZR13) whether or not the.Pos is N
equal to "2". Steps ZR12 and ZR13 are répeated unéi{
the POS equals “2". The zoom motor brake is ﬁpﬁlied_
(in step ZR14)'when“it isljﬁdged that the cﬁrrent..”
POS is "2". Then, the pfodéséinq"is-feturnéd-t§ the

MAIN processing (in step MA59). As above, the lens



current DIV becones equal to the data in the nenory STDIV in step ZN12, the
processing is shifted to step ZN13, the zoom notor brake is applied, and
the processing is returned to the MAIN processing (in step MA63). In the
MAI N processing, when the flag ?ZOOnEN is once set to "0" (in step MAL3),
~and the zoomtele 62 . switch TELE ifgtkept on being ON, steps MAl5 and
Mal6 are skipped, and the processing followi ng step MAI7, inclusive, is.
executed. Theigfpesitibaed: ae thepmwﬁmmeﬁv@mﬁ.ﬁ\mﬂe steps MAS4
~and MAS5 are skipped.- ‘Accordingly, if thée step zoom novenent of the lens is.
sel ect ed, thezoent levep 1eoisnwedwsted:a(rpllwed3etpexﬁs3mm¢m ess the zoom\)
lever. 12 is returned toits neutral positiofiiand the zoomtele swtch
TELE i s set tposiﬁlopZC@Wtﬁ© hapd ngUBREDT I MNBhtly operaked,l dhe i s di spl ace
~fromthe neutral.. ‘position toward the mnde S|dhg;r1the direction of arrow
r2 in Fig. 1)letlﬁem98§ﬁ*ﬁni§t 62N der skoppsd, §l¥r step ZR') as shown
in Fig. 32 and as the wi,de .zogmi s selected the. DIV of the next step stop

"position in the wi WBey & &St HW?ﬂeahattotﬁ‘?e Wé‘rﬁd%ls\mt'%"%t ored in the

[

menory - STDIV'&IDEstepO§ % s@gg:ZRéhe fI Q%%er 7 ge (in 1_1 (in step )
' step ZR15) whether or not the Pos is “1" When the \'fJ

'PQS equals. wiw, the zoom motor gorward rotation

'processing is.eXecuted after waiting for 50 ms (in o
steps ZR16 and ZR17) and the lens pos1t1on detecting
processing 1s executed (in- step ZRlZ) Next, it is
judged (1n step ZR13) whether or not the POS equals
naw, If the POS ls not- equal-to,FZ" .steps ZR12 -and
ZR13 are repeatedly executed..When the POS equals
to "2"' the-zoom-motor brakejis applied_(in-step
ZR14) whendthe current POS-equals’"Z“ and. the.. -
process1ng is returned to the MAIN proce551ng (in-.
step MASQ). In the proce551ng 1n steps ZR16, ZR17; .
ZRlz-through ZR14, elimination of the_backlash.at- _:;%
the wide extremity is performed.

' When- it is Judged in step ZRlS that the POS is

not equal to "1"{.?t is judged (1n_step_ZR18)

 whether the goon mode switch MVSW;is_Oﬁ or OFF. When

the:zoon mode switch MVSW is OFF, the flag ?STEP is
set to "0" (1n step ZR19), and then, the processing -

is returned to the lens position detecting

proces51ng (1n step ZR4), and_the processing_in-



ZR3). The lens bosifion detecting processing and the focal |ength display
processing are executed (in. steps ZR4 and ZR5), and it is judged (in step
ZR6) whether the zoomw de switch WDE is set to OFF or. ON. Wien the zoom
wide switch WDE is set to GFF; the zoomnotor is forwardly rotated after
waiting for 70 ms (in steps ZR7 and ZR8) ,in_order to elim nate nechani cal
backl ash of the nechani cal system Nbﬂﬁfgihe | ens position detecting
processing is executed (in step ZR10) after wai.ti-ng for 50 ns (ln step
ZR9). Then, tREGRDHIRS] FEF?%Q%F#E@edZ3b58t%BliF&Ed %R&Pelbt is judged
whet her or not the PCS i.s "1". In.this case, the wajting processing (in
stieps ZR7 and Z@e%eéir%?fjcﬁ%da? nt%?d%?"‘!‘omﬁ?%vﬁﬂ%ti’hemﬁﬁgpﬁﬁy of the

focal | h f b d b | ect ed,
dus to the bac“’?ﬁsme%%‘%é &4 71 B udPhy hnerby cofasThe gthe %%gjnghi Pos
. LA o
;§ORSLDI$F hpake I'S ap %ﬁ?{%ﬁ@%néfggégv%& gbég%ﬁgeg?géggé%ﬁg S re%urned
to the MAIN proeefsl: nﬂiélf‘béé £Py t%il' ncﬁ?ﬁ?né&o%l ever 12 is

rel eased after having been operated, Iash e nating processing is

execut ed. Ther gafdginsd ftd hen@FovEmert eﬁueﬁetpeﬁé",Naﬂéwenihavverfent i's
stopped If it is judged in step ZR |

displayed focal length of the lens is decreased in

response to the movement of the lens toward the wide

B side. |
If the zoom mode switch MVSW is set to ON, the

processing is shifted to step ZR20, where 1t 1s
judged (in step ZR20) whether or not the flag ’STEP
equals "1". As the flag ?STEP would have-been set to
"0¥ when the lens was continuously moved towards the
camera body, the proce551ng similar to the | |
processing when the zoom wide switch WIDE is set to
OFF occurs, that is, the proce551ng in steps ZR7
through ZR14 or steps ZR7 through ZR13' are

g;— performed. | | |

When the zoom wide switch WIDE-is ON and the
zoom mode switch MVSW is kept remained in ON state,_
_ the process1ng reaches step ZR20 via steps ZR6, ZR15
and  ZR18 unless the POS equals "1" This proce551ng
in steps ZR6, 'ZR15 and ZR18 corresponds to the case
that the continuous zoom movement has not been _
selected. In this case, “the flag ’STEP is kept set

to "i", and- the proce551ng is’ shlfted to step ZR24,.



that the POS equals " 1" after the backl ash elininating processing, t he ¢
| ens position detecting processing is executed (in step ZR12). Next, it.is
judged (in step ZR13) whether or not the POS is equal to "2". Steps ZR 2°

and ZR13 are repeated until the PCS equals "2". The zoom notor brake is
applied (in step ZR14) when it is ju d-that the current POS is 52“._Then;
the processing is returned to the MA rocessing. (i.n step MA59). ‘As above,

the lens wnére%ttienfaagéatbﬁe%de 8¥! he¥ kthe BWSFdnt Py znpm lever 12
is released (placed at Tts neutral- position) after having been lightly

oper at ed, té‘tﬁl&Enﬁonﬂ(@nﬂﬂtacﬁﬁobﬁdSh'.ﬁpﬁﬁé nemotyasTDEv. Meert i s judged
that the zoomw de switch -WDE is ONin step ZR6, it is further judged (\qj
step ZR15) thetduerrent nDIVt bs @ifBferent" froihthet HatBOStoperi sin" 1", the
zoom notor -forward rotation processing is executed after waiting for 50 ns
(in steps 2Rie memoZRISTDIWd the pensepsshgl ds sbifbeddopmtamsing is :
executed (in step ZR12). Next, it is judged &ln step ZR13) whet her or not
the POS equété "and "th¢fprﬁeeeeengslﬁo§tea§a Rio through &R ,ZR12 and ZR13
are repeatedl execut ed. . Whe gS %u als to "2",; the zoom notor brake
i s applied&§% %t%lim@u%eﬁmﬂea{? PBaf pre xgpearedly ng the

processing 'xseéx‘fég ”ethéS,tQﬁeNﬁ:':'é'c gggggsgggsg, Tred to step

ZR25 when the current DIV is judged to be equal to.:

he data stored in the memory STDIV in step ZR24..

K¢

In step ZR25,_a stang-by preceseing-foriso ms
weiting ie pefformed, Next,_theggOngpqtbrlforward _
rotation (1n step ZR26) and the lens p051tion
detectlon proce551ng (1n step ZR29) are .executed.. In
step ZR28, 1t';s judged whether_er-not the current
DIV'eqﬁeie.ﬁhe éeﬁa stored in the memery.STDIV;_The
processing iﬁ'sﬁeps_ZRé?_and ZR28 is ;epeated;until.
the cufrent.DiV eqﬁals the data stored in the memory
STDIV;.When £he'DIV equals the data stqredfih.the

memory STDIV, the zoom motor brake is applied (in

O

step ZRZB),laﬁd the processing.is.returned_to;MAIN-
processing (in step.MASQ). .

| if the fleg:?ZOOMEN:is once eet;toeﬂow-(ih step
MAi3) in the MAIN prdcessing, and the zoom wide.
switch'WIbE is:remeined in ON state, the processing.
in step MA1l6 is ekipped, and the-processing-after.:rw
step MA17 is'executed. The:efbre; when;the:.-~e=

processinq'reaehes_etep MA51, steps MAS4 and MAS5



: step MAS9). In the processing in steps ZR16, ZR17, ZR12 through ZR14,
elimnation of the backlash at the wide extremty is performed. Wien it is
judged in step ZR15 that the POCS is not equal to 1", it is judged (in step.

: ZR18) whet her the zoom nodé $witch MVSWis ON or ‘'OFF. \Wen the zoom node
switch WSWis OFF, the fidg ?STEP is,set to "0 (in step ZR19), and then,
the processing is returned to the Iené§§05|t|on detecting processing (in

t ZR4 st " , ZRl 8 d
;Rig i s 2epeat egﬁgg{ %esfé% %%‘Fd v%)dérl ?%%%? ﬁept r enai nedalnn
OFF st at t h d d

staté, llég{/se?}é %ﬂ%%ﬁ? etﬂ@??}%%?’g’é?é@ 1?8v ”HQHShMtnBée towar

the canera bo | eng S C anged In response to the
movenent of jehedriie MiEly thdezsbmPleves 19chk terghbeal ahle lens is
decreased in response to the novenent of the lens toward the wi.de side. If
the zoom noghes\@Wdo WwidBVswiteh WIDE\s tdwcdroeeseongFFs shifted to step
ZR20, where it is judged (in step ZR20) whether or not the flag ?STEP
equal s "1" . As the flag ?STEP woul d have been set to "0" when the |ens
was continuously noved towards the canera body, the processing simlar to
t he processd@@ﬂﬂﬂﬂk&ﬁﬂﬁ@ﬂﬂiﬁ@mQKS%EMtQEEWQNEE$@BE@UTIBE]

N . Fig. 33 is a flowchart illustrating an

EXPOSURE/SHOOTING SY-_STEM SETTING subroutine, Whicﬁ
is called in step MA44 of the MAIN processing. Thie
is a routine for setting the aboVe.mentioned
exposure system and shooting system'acCOrding'to
inputs of the mode switch EXPSW, the drive switch
DRIVSW, and the select switch SLSW. | |
As this subroutine starts, the state-of'the
flag ?SELECT is judged in step ET1. The flag'?SELEéT'
is set:to "1" when only the select switch SLSW is
set to ON between the switches used for setﬁiﬁg in
the preceding setting, and is cleared if the seleet
gée switch SLSW is .set to OFF after variables setting'H'
which is described later. | .
If the flag 7SELECT is equal to "o", it is
judged that the proce551ng is not under the VARIABLE
SETTING subroutine, and exposure/shootlng system
display are executed in steps ET2 ' and ET3, the
condition of the zoom tele switch TELE and the zoom
wide switch WIDE is checked in steps ET4 and ETS. If

either.of the -zoom tele switch TELE or the zoom wide



K4

OFF occurs, that is, the processing in steps ZR7 through ZR14 or steps
ZR7.through ZR13' are perforned. Wen the zoom wi de switch WDE is ON and
the zoom node switch MVSWis kept remained.in ON state, the processi ng
reaches step ZR20 via steps ZR6, ZR15 and ZR18 unl ess the POS equals "1".
This processing in steps ZR6, ZR 5 and ZB&. corresponds to the case that
t he continuous zoom novenent has not been selected. In this case , the flag-
?STEP i s kept sweitdly WIDE bsidsethbopONgesti hg. gudgglendf tthatt zaiep ZR24,

where it is judged whether. or not the current DIV'is equal to the data —
stored in the puaeessBTD 16 Meingtperfarwed: BAY,i dndisttiem &R6,f raom t he datQ“J
stored in the menory STDI'V, the processing is- shifted to step ZR4, and the
processi ng |nﬁhﬁﬁﬁr%ﬁﬂp@ﬁrbﬁgﬂrZFklcbtéﬁs“iRﬂSforZR§$199R20 and ZR24 are

repeat edly executed. Then, the processing_is shifted to step ZR25 when the.
current DIV i §‘}t%°’5ee’éﬁﬁ'é1:1{‘3 Fhe ggrged: EF&’&nﬂnltsn t??é?ﬁﬁ“%ﬂ STDIV in

LoD 2ROt | P Bn i 7S, YR SHBERLEO 4k et e M A e
e PR R AR, st R S S oreds
the menory Sﬂ@ﬁ&téﬁm%LSW, the photometric. swztch 8SWS, the zoom’ -$’/
tele sw1tch TELE and the zoom wide sw1tch WIDE are -
all set to OFF and the processing returns to the: ;f%_
peoint where the subroutlne was called in the MAIN \a
proce551ng. ‘The flag ?MDSWQE i3zset?te "in in step
ET8 when all the above switphes are~Setrto OFF, and
is used for:detecting the:situatienhwhereﬂthe mode
switeh.EXPSW.or the drive-switch DR@VSWTarerset from:
OFF to ON. o | |
If both the zoom tele sw1tch TELE and the zoom
wide swltch WIDE are set to_OEF,_the_flag.?MDZMOF,_
which indicates that both .the zoom tele switch TELE
and the zoeﬁ wide switch WIDE aretih;OFF state 'is A
eet-te ni® and then the conditipn-ef'ther“ |
photemetrig switch sws is'judged:ihjstep'ETQ. The
flag ?MbZMOF is used for deteetiﬁg.;he-point'where
the_zcom_tele switch TELE or.the zoom.wide'SWitch
WIDE is set from OFF to ON, in a VARIABLE SETTING'
subroutine-which is described 1aterg If -the
photometric switch SWS is set to ON, the processing’

is returned:tq the point where the subroutine was



processing in steps ZR27 and ZR28 i s repeated until the current DIV equals
the data stored in the menory STDL.V. Wen the DIV equals the data stored in
the-memery STDIV, the zoom nptor brake is applied (in step ZR29), and the
processing is returned to MAFN:processing (in step-MA59). If the flag
?ZOOMEN is once set.to "0": (in step i3ny in the MAIN processing, and the
zoomw de switch WDE is renmained in ON'State, the processing. in step MALG

i's skipped, arales oA MATIN process PRy M¥onsheXeeps eire THRGES OT €,
when the processing reaches step %M61, sfg%s NMBiﬁand ﬁg65 6/

are. . ski pped. EAZc ariiigity, seteingt tie n@xpoRnte pEhbbeihgnSystens! ect ed, the
rfexy step movement can not: be performed unless the zoom |l ever 12 is

rel eased and msedzdomthel AEAF tmivedEFing. once set to OFF. '

[ EXPOSURE/ SHOOTI NG SYSTEM SETTI NG SUBROUTINE] Fig. 33 is a flomchar;
illustrating an EXPESURE/ISHEOTEING ESTENISESY | 3G bclves laT@einWOFEh is
called in step MM4 of the MAIN processing. This is a routine for setting
the above menfit&t&d "%%%%%f@h’aﬁcﬁ%*ﬁéﬁﬁn@os%@m%b@rdndg to inputs

of the node sy f.gh EXPSW, the drjve switch DRIVSW and the select swtch
SLSW As thi s%'s“ﬁ}ﬁrtom%ﬁﬁ aﬁ‘f’éé“ﬂfé“ R4 themedg switch EXPSW and

M the drive switch DRIVSW is judged. If the mode
switch EXPSW and the drive switch DRIVSW are in OFF
state, the forced rewind mode is cancelled in.step'

s ET12 if it is effected. Then, after the shooting
system display processing is executed in step ET13,
the threerseéond timer is restarted in sﬁep ET14.

. In steps ET15 through ET17, the state of the
select switch is detected. The flag ?SELECT is set
to "1" and the flag ?MDSWOF is set to "0" in step
ET7, if the select switch SLSW is in ON state. If
the seiect switch SLSW is set to OFF; the flag
?MDSWOF set to "1", then the processing"is-returned

ng to the pqint where the subroutine was called in the
MAIN processing.- If the flag ?SELECT is set to wie,
it is judged that the VARIABLE SETTING subroutine is
being performed, and the zoom-related processing is
skipped in the MAIN processing. It is because since’
the,zoom-tele'switch-TELE and the zoom wide switch
WIDE are ¢omm9nly-uéed in ZOOM TO TELE/ZOOM TO WIDE
subroutines on the one hand, and VARIABLE SETTING

subroutines on the other hand, it is hecesSary to



flag ?SELECT i s judged in step ETI. The flag ?SELECT is set to "1" when
only the select swtch SLSWis set to ON between the switches used for

setting in the preceding setting, and is cleared if the select swtch SLSW_
is set to OFF after variables setting which is described later. If the flag
?SELECT is equal to "0", it is judged t#g®t the processing is not under the

VARI ABLE SETTI NG subroutine, and exposure/shooting:system display are
executed in manﬁi?r Zramhﬁm smheoubnrletthe sétthaagzmemaxebuted tch TELE
and the zoom wi de .switch WDE in checked in steps ET4 and ET5. |f either of.
the zoom tel e swi thsh th Zepmttele oawitelecTELEswEhehzppbEwideset to ON, it

is judged that zoo \’oﬁﬁrocesm ngléés bei ng performed. and, in step ET6, a \“"‘

t hr ee- second sikah WERE, and &he PhetoRakrig ﬁw}56§n§W$ pEe éﬁﬁcutlng the.
forced rew nd IS, start£ and in step ET7._.a fl| gg IVE¥\;)J: I S s "0".
Thi s neans t & &%T@ﬂefﬁfw EXREWsif Be QH'SE W the
photonetric switch t he oonlt T. and zoom wi de switch
"WDE are allﬂﬁﬁpﬁﬁfkﬂg:g?ﬁﬁlfﬁ mp? sé*%é Egtﬁkﬁg ?hg €boi nt where the
still'orioztlstngp %'&é&%‘at#}&&%\'%p LOSES ang The flag ?MDSWOF i s..set to
detecting the si “ﬁ%'&&p%‘ﬁ& the Gﬂdeflaq ?MDSWOF is. set to .

L R that 1s, only when both the mode sw1tch EXPSW

and the:drivevswitch DRIVSW are setth.QEF@1n the_
precedingisettinqlprocessing;'theTQreéessingﬂis
shifted to Steps_Esz'th:ough Eﬁzeieend'theJSetting
is exeeuted{ Therefore, any chahge of the_setting
'should be accepted after the SWitch is once set to
OFF. If theesetting is'perfermed'whenfeither switch
is set to ON in the preceding settlng, the setting
is ceaselessly chanqed when the button is kept :
'depressed continuously, whlch_causes the.operabllity
of the caﬁera'to be worsened.

If it is judged in step ET20 that the mode
sw1tch EXPSW is set to ON, the inerement and limit
processing of the counter EXPMODE,  and the_expOsure
systemedisplay.prOCessing are performed in.steps
ETZl_threugh ET22. If the mode switch EXPSW is set .
to OFE;_in this_eese the drive switch-DRIVSins_set.
.to ON, and in steﬁs ET24 through ETZG,.the-increment
and llmit processing of the counter DRIVE MODE .and .

the shoot:.ng system dlsplay process1ng are.

ove SWTtchesS are set to OFF, and-is used for_

:w:".



switch EXPSWor the drive switch DRIVSWare set from OFF to ON. If both the
zoomtele switch TELE and the zoom wi de switch WDE are set to OFF, the
flag ?MDZMOF whi ch indicates that both the zoomtele switch TELE and the
zoom wi de switch WDE are ini0FF state is set to "1",  and then the
condition of the. photonmetric swtch SW5 is judged in step ET9. The fl ag
?MDZMOF i s used for detecting‘the point Were the Zoomtele switch TELE or
the zoomwde switch WDE is set .fromOFF to ON, in a VAR 'ABLE SETTI NG
subrout i ne whi pleriforinestr iekithen case REggnisetting the tEha®\s i s set
to ON, the processing is returned .to the point- -where the subroutine was

69, cal | ed in t RMDSUREN e S dmehen Riph &2 crdiaatefthati the tede setting
t h&~éxposur e/ shoqti ng systens used in the AEAF processing. Lf al] of the
above three S\/\Ff"gﬁ:é’g‘ é’éq% a@q:é’(%t 1Y SV e SRESY 358 $¢RdEP0 st eps
ET10 and ET11, d,the conditi.on af the mode,switgh EXPSWand the drive

swi toh DR VSW O (R REOHesStD it P SHARE cop i RO ERG WPFVE swi t ch

o e 11 S5 S, SR SR O WIS 810, A, T

if it is effecte _ ng System di'sp
exepyted In steRigTtdse, the limit processing is such a processing

L

that the counter EXPMODE is set to "0," and the
counter DRiVEMODE”is set to "0000," whenlthe.counter
EXPMODE is further incremented from."zu" or the
counter DRIVEMODE is further iﬁérementéd frém
"0011,". -

If it is judged"iﬁ.ééep ET10 and steé ETil_that
the mode switch EXPSW and the drive switch DRIVSW
are set to OFF and ON, respectively, the condition
of the select switch SLSW is judged in step ET27. In
case that the select switéh SLSW is in ON state, the
processing is shifted to step ET18. In éase.that the
select switch SLSW is in OFF state, it is judged
St whether or not the threeQSecond timer which has been
started in‘steps_ETs, ET14, or ET18 is timed.up..The
processing is in progress toward step ET19 until tﬁe
time up of the three-second timer is judged. Aslthe
three-SecOhd timer is timed up, fhe'shooting system_

is set to the forced rewind in step ET29.

(VARIABLE SETTING SUBROUTINE]

Fig. 34 is a flowchart of the VARIABLE SETTING



the three-second tinmer is restarted in step ET14. In steps ET15 through
ET17, the state of the select switch is detected. The flag ?SELECT is set

to "1 " and the flag ?MDSWOF is set to "0" in step ET7, if the select o
switch SLSWis in ON state. If the select switch SLSWis set to OFF, the °
flag ?MDSWOF set to "1", then the pref sing is returned to the point where
the subroutine was called in the MAIN ?ocesm ng. |If the flag ?SELECT is

set to " 1",sﬁﬁrbﬁtiﬁégﬂﬂlbﬂatist e vVAGAP!ES o BHNC mibrsritinie 1 s bei ng
perforrred and the zoomrel ated-procéssing is skippedin the MVAIN -

. processing. E:tposenﬁyzsnoeﬂnsnsqsmm SETTING SubMdutling:l Freisl t he zoom wi d
“switch WDE are commonly: used i.n ZOOM TO TELE/ ZOOM TO W DE subrouti nes o

~the one harshbnudti/ﬂ&l ABLExSETﬂEbHGwl&r mlﬂemebhwrsd]lwtntshdtdﬂand it is
necessary to 70.. clarify in which subroutine the setting is executed. | f
t he zoom t&bSvaaehlﬁEQE stake Avofths prec@ding W DE and the photonetric:
switch SW are set to OFF;.'and the node switch EXPSWis set to ON, the
processi ng @’&@5$¥6ﬁ5399515¥1§¥§§em setidng proqessdngedghdthiser is

started. In ET19, if the flag ,2MDSWOF is set, tqo "1", that is, only
when bot h tW%ﬁEEsﬁﬁ??ﬁNEXFSWQH%'% Fhree. m%ia?m \?ﬁﬂare set to OFF

in the avallable, the number of the frames for the LT "“j
SELF-TIMER sheot:mg, the 1nterval start:.ng tlme, and
the 1nterval tlme. L e
Each varlable. correspondinq data stered, in. the.
memory, and J-.nd-;cat_iqn- __mark to be _di_splayed in the

LCD panel ié--are"shé_:wrt* inthe ‘tables below: -_ - -




precedi ng setti ng processing, the processing is shifted to steps ET20
through ET26,. and the setting is executed. Therefore, any change of the
setting shoul d be accepted after the switch is once set to OFF. If the
setting is performed when either switch is set to*ONin the precedi ng
setting, the setting is ceasel essly chag ed when the button is kept

depr essed contlnuously whi ch causes thé~®perability of the canera .to be
worsened. If it is judged in step.ET20 that the npde switch EXPSWis set to
ON, the increnent and linit procesqmm;eﬁlthe counter EXPMODE, and the
exposure system di spl ay processing are perforned in steps ET21 ¢hrough
ET22. If the DTE~SWTCH EXPSWIS g6t 10 OF, TH fHi & case the frive switch

DRAVSW i s set |t gupleraed ifhasieeps HT24 vdwinugle ETP6, Indicatbsenent and
limt proceSS|n% of the count er DRI|VE ,,-and the shooting sypgtem displ ay
processi ng ari or $elf-TyMA%r med.| I n eidHdt casp, after settihg the flag
?MDSWOF t o "Of_Ln_sLep_EELJulJJuﬁ ale- Lhat-1-he-de- s teh-xPEW and t he
drive switch DRIVSWare set to ON, jthe processinglis returned tp the point
where t he subfoutine s called in |the g\ proce sing.ilgﬁthis case, the
limt processijng is sudch a processijng that the counter S set to
[err] and the| B |
N’ e e e e e e e e T T T T T T T
2 1H 2 EX
@
3 2H 3 EX
4 3H 4 EX
5 4H 5 EX
\ - - [ /



counter DRIVEMODE is set to '[err] when the counter EXPMODE is further

-

incremented fromJ[err] or the counter DRIVEMODE is further increnmented from

[err] . If it is judged in step ET10 and step ET11 that the node switch

A g

EXPSW and the drive switch DRIVSWare set to OFF and ON, respectively, the *

condition of the select switch SLSNVlsnh#dged in step ET27. In case that
the select switch SLSWis in ON state

ET18. In case that the select switch SLSWis in OFF state, it is judged
“whether or not the three-second: ti MablghiZch has been started in steps ETS,
ET14, or ET18 is timed up. The processing is in progress toward step ET19"

e processing is shifted to step

untiI t he t|np-up-gt-Lhe-theeqyyymmiAHAnm;44;44y¥¥ux-4¥;4¢mp4hree seconﬂ—i
timer is tinmeg_up, shooti,n iﬁ;ten1|s set :t.0 tthe for.ced. rew nd in step
ET29. [ VAR ABLER E’F’YF GSERERADT NEper ¢ Variable ¢ IRHEAtIAN he VAR ABLE
SETTI NG 72} 1aubroulli Ramehi ch is d|v6rge@§£gnnstep ET1 of the
EXPOSURESHOOTf NG SYSTEM SETTI NG .subr outji ne. This gubroutine is pxecuted
only when thelSerect " SWTCRA"SCSWWas 11} OV state 1| tne precedr pg
exposur e/ shooti ng syspegesehidsng procegsinggd n thi s VARJABLE SETTI NG
subroutine, three variables are o : ' RS
o 20 seconds N - 20s 1 ‘e
30 seconds ' 2H 1 30s 0 '
40 second$ _ - - 3H 40s
50 seconds . 4H | 50s S
1 minute | sm 1m ~
2 minutes _  6H 2 m
3 minutes 7H 3m
4 minutes | - 8sH 4m -
"9 hours 1CH 9 h
10 hours 1DH 10h
" 12 hours | 1EH - 12h
24 hours . 1FH . 24h
\ - —-— S - — —— . = — —/'

)



avai |l abl e,

the}nunbér of the franes for the SELF-TI MER shooti ng,

t he

interval starting tine, and the interval time. Each variable, corresponding
data stored in.the menory, .and indication nark to be displayed in the LCD
panel 19 are shown in the fabl es bel ow: Table 1. Number of franmes

Vari abl e | ndi cation f.or Self- Tlnef__ e data 1

1 EX 2 1H S ex3 -

3 EX 4

5 EX 74 Table.

time

8

Os 30 seconds . 2H 40 seconds

402 SEnRfiEFated in Flg.4#b. The.VAﬁQABLE SELECTION

subroutine is a processing for selecting one of tﬁe
memory data to be changed among three sets of memory
data for the number of frames for SELF-TIMER
shooting, the INTERVAL Startingltime, and the
INTERVAL time;'Selectien of respective data
corresponds to the value of the variable SELEMODE.
SELEMODE=0 corresponds to no variable, SELEMODE—
corresppnds to number of frames for self-timer
shooting, SELEMODE=2 corresponds to the interval
starting time, SELEMODE=3 cdrresponde to the
interval time. | |

If the shooting syetem is set to the self-timer
shooting, the SELEMODE is set to "1" in the VARIABLE
SELECTION subroutine, the return value “Variable |
Exists" is set, and the processing is returned to
the point where the subroutine was called in the
VARIABLE SETTING subroutine. If the shooting system
is set to the interval shooting, the SELEMODE is
changed to "3" if currently set to "2%", otherwise

the SELEMODE is set to ™2", and the return value

“Variable Exists" is set, and the processing is

returned to the point where it was called. In the
case that'the shooting system is neither the

self-timer shooting nor the-intervallehoeting, the

5 4H
'fﬁen? el?sv%ll ﬁgt ar?| n:64tl]r'r]éu5t€agégb eVAFI&B%Et ion | nterval _
%?TTI¥§E§J556E¥¥W@5for selectlnéfhhe variabiﬁszghiﬁﬁpnds



1 mnute 5H. 1 m2 mnutes

m nut es 7H - 3 m4 mnutes
hour s - 1CH 9 h 10 hours
hour s 1EH 12h 24 hours

Step PS1 in Fig. 34 illustrates a VA

the variabl es which are illustrated in

T L

6H 2 m3 *

8H . . 4 m9
IDH ~ o127
1FH - 24h N

E SETTI NG subroutine for. sel ecting

I'g. 35. The 'VARI ABLE SELECTI'ON

subrouti ne ISELEMODE ebsiser fto et easi thepacisf nbhaesaneoy séat a to be’
changed -anong three sets of nenory data for the nunber of frames for -~ .
SELF- TI MER diimotvamgiable, | AAERHE. Jse'aurnngaﬂ.uee"NandartlabuH!'ER‘éAL tine. u

- Sel ection of respective data corresponds to the value of the variable
singnbsveetushed €81 ENEDVARIABIEsponds to

SELEMODE. SEetNOIten cthe.
nunber of frames for self- tlner shoot

interval st AHTTG | sHbroptinepe=

shooting systemis to the I f-ti
"1" in the VAR Aﬁ’E%&% éﬁb‘?’éﬁ?

i stS" 1S SeleudPddiiGe RUPoERS' Ok

i ng, SELEMODE=2 corresponds to the

I 4

biet UI‘

)0t

=3 corresponds to t-he interval tine.

EC

Bin - &gl & Vari abl e
t&ng processlng is

"Variable Ex1sts" the data displayed in. the LCD

panel 19 is stored in steps Ps2. and PS3, and all the

1ndlcations are turned OFF once, then the VARIABLE -

DISPLAY snbrout;ne in qua 36 is carr;ed out in step

PS4.

The VARIABLE DISPLAY subroutine_is a routine

for displaying the selected variable data,withrz

reference to the variable SELEMODE'which has been

set in the VARIABLE SELECTION subroutlne. As the

VARIABLE DISPLAY subroutlne starts, the dlsplay of

the exposure/shoetlng system is once turned OFF, . .-

number'qfhframes for the_self-timerﬂshooting is

displayed if SELEMODE=1, and,the_selfftimer.

indication mark is illuminated to urge a

photographer to Set the number of frames.

If SELEMODE—Z _the interval starting time. is:

dlsplayed and the INT mark which indicates the-

lnterval ‘mode, the mark rsn 1nd1cat1ng the startlng

time andi"---7>"_are ;llumlnated..ln this camera,-;th

is possible to set the interval start time by a-

relative time._;n the_conventionalncamerasl;it:has o

| f the'

gga the S ENCDE Is set tol_'

—

O

”;&jﬁ.



t.he poi nt mhere the subroutine was caIIed in the VARI ABLE SETTI NG
subroutine. If the shooting systemis set to the interval shooting, the
SELEMODE is changed to 11311 if currently set to "2", otherw se the '
SELEMODE is set to "2" , andsthe return val ue "Varrable Exi sts" is set, and
the processing is returned to the point-where it was called. In the case
that the shooting systemis neither thefsklf-tinmer: shootlng nor the

interval shooting, the - SELEMODE is:set to. "0 as there |€ no need to
set, the vari s@h&Qﬂﬂ?ﬁ%ﬁtﬁh?@uﬂ ingexval %Pt+§gs§ arfhen the -
processing is returned to the VAR ABLE SETTI G.subr t|n e VARI ABLE
SETTI NG subr ol SaM be, sat tthr 2R & e 1 l(‘/%1‘“ g%?%(:tf"ﬁ

Bt ored I n st oAMBGAEYE BHIUE 16 *ﬁff%*aef“* ﬁﬁ?%h%%%%f ¢ Rel B once.
then the VAR g%gg&g@%éwtm&m il s Yodded 2 4n&deapnbp, STEP PS4

The VARI ABLE subroutine 1s a. routine di splayi ng t e Selected

vari abl e dat atpe! Rorfedftavill Cauta il sk B Bhosk ginbasoRicen set in
t he VARI ABLE SELECTI ON subroutine. As the VARI ABLE DI SPLAY subrouti ne

starts, the diaspiatierel dfhemRxpragerits iantdngicy sé@mubiDige thnened OFF,
— same time table both in the inter#al“start time-
setting and the interval time setting. Consequently,
in the camera embodying the present invention it is
unnecessary to have any clock function. .

In the case of SELEMODE=3,'the interval.time is
displayed, and the marks "INT" and "<- ‘?" showing
the interval time are illuminated. |

-As the VARIABLE'DISPLAQ subroutine is eempieted
each time, the selected variable data is inctemented
in steps PS5 through PS12 when the zoom tele sw1tch
TELE is ON if both the zoom tele sw1tch TELE and the
zoom wide switch WIDE are .set to ON in the precedlng
st | setting processing, and the variable data is |

decremented when the zoom wide switch WIDE is set to
ON. If both the zoom tele switch TELE and the zoom
wide switch WIDE are set"te'OFF,.the.flag'?MDZMOF is
set to "in.- Contrarily,'if-eithef:ewitch'is turhed”
ON, the VARIABLE DISPLAY subroutine is executed
after setting, and the fla§'5MDZMOF'is set. te'“O":-
The’ proces51ng in steps’ PSl4 through PSls 1s

executed regardless of presence or absence of the



nunber of frames for the self-tinmer shooting is displayed if SELEMODE=l,
and the self-timer indication mark is illumnated to urge a photographer to
set the nunber of frames.. If SELEMODE=2, the interval starting tinmeis
di spl ayed, and the I NT mark which indicates the interval node, the mark "S"
i ndicating the starting tinme and "- "are illumnated. In this canera,
it s possible to set the interval start tinme by a'relative tine. In the
convent i ongarfabeéagatat. has - In  been so conposed that .the interval
shooting start time -can be set by an absolute tine. Therefore, the tine
tabl e which is Dfftheeflagr GMDZMOF ds| setsdd. imO"setthaty iaf, tire -interval
time is needed, and further, -the conventional caneras must have a cl ock o/
functi on. ¢asanthatoéitherppésthe zpeuntiede switeh IMELE tdw there tinme table
both in the interval start tine setting and the interval time setting.
Consequent#9om| widaeswikehaWiRBodfi fett e Piedanthenpmagesing s
unnecessary to, have -any clock function. In the case of SELEMODE=3, the

interval t$®EciRgdi Sp| aPefasgnihahe ther variakte gaka are > 'showing the -
interval tine are illum nated. .As.the VARI ABLE DI SPLAY subroutine is '
compl ot ed SRASERneit: fE J0REERCFnR, he Sordable 5kA dnted |

being set with- out restoring the d@gpiég,.the_

pfocessiﬁg is returned to the POintuwﬂexe.thé-

subroutine was cailed in_the-MAIN pgchsSiﬁq,xIn

_casé that the éelect switch SLSW is_sétfto ON even
though the flag ?MDZMOF is_"l",_tyé-ﬁroﬁéssinq iS
returhé& to the-MAIN proce#sing_asfweil,h”-
As the flag.?MDZMOF is "1" wheh;t§e3pro¢es$ing : ] =
reaches step PS14 with the variable;Aaﬁa;beihgn-r
absent, the fiag ?SELECT is setitq “ﬂ" if the select '
switch SLSW is bFF,'and the pgocessingvisireturned;
to the MAIN.pro§gésing. In the caég that both ‘the

zoom tele switch TELE and-the_zobmrwide $Witch-WIDE

Q)

are judgéd to be OFF_even though.thE.vériébleédata
exists, the fiag ?SELECT is set to "O" when the
select switch SLSW is OFF, and the data étored-in-wﬂ__
the memory is displaygd in the LCD panel 19..Then,
the brocéSsing is_rétﬁrhed to the;MAiNypfpcessing.

The VARIABLE SET&ING subroutine is described in
detail wiﬁh aﬁ_example; kN

If each of the zoom tele switch .TELE, -the zoom

wide switch WIDE and the photometric switch sWS ‘in.-. -



in steps PS5 t hrough “PS12 when the zoomtele switch TELEis ONif both the
zoomtele swtch TELE and the zoom w de' switch WDE are set to ONin the
preceding setting processing, -and the variable data is decrenmented when the
zoomwide switch WDE is setto ON. If both the zoéimtele sw tch TELE and
the zoomwi de switch WDE are set to OFF, the flag ?MDZMOF is set to "1".
Contrarily, if either switchis turned_CNF?the VARI ABLE DI SPLAY subroutine
is executed after setting, and the flag ?MDZMOE is_set to "0". The

processing in s@EﬁsstEEﬁvthheugHPPEEBel§Y§%§@uﬂ§dché§5ﬁﬂ @@@‘@ﬁtﬁﬂbsence or
absence of the 78 vari abl e, dat a. "0", that

is, in S?EE thaﬁn%FFﬂErwBFntﬁﬁezﬂﬁﬂFt§Wé@§ '%%SVE %3%3% de,

o - n-TEE
\S/\amrl abl e dat asaéét%ﬁang\‘dm'ﬁit?re ' ﬁgglgn? §Ft tfakfg%\%‘%lra 'gq%iieatllr%gt éelhﬁg set
Wi th-out festo“gg%égggdggpggg th@f’g%&@ﬁi‘t@% P U akdde poi nt

where the subr ot processing. In case that the

;?ng;s?ﬁgtfg re urned %ﬁ Sﬁﬁ %ﬁgsoggggrng 2?5%39 §¥§§mfﬁe flaglgwcéREF-
is "1" when thecﬂéﬂ&@dsbﬁa after another among three modes of AUTO,
k~’ Strobe ON, and Strobe OUT, when the mode sw1tch__

EXPSW is repeatedly changed ON/OFF. l

If the drive switch DRIVSW is changed'ffom OFF
to ON,.the shooting system is changed'ohe by one.
The shooting: system” is changed among four modes,
i.e., FRAME-BY-FRAME, SELF—TIMER, SELF—TW, INTERVAL
modes. - _ :

In the case that the shooting system is changed
from FRAME-BY-FRAME shooting to the SELF-TIMER, :the
VARIABLE SETTING subroutine is called When the |
select ‘'switch SLSW is set to ON after the dfive
switch DRIVSW is set to OFF, and the processing
"t stays in the setting processing of the number of _

frames of the SELF-TIMER. By'operating the zoom tele
switch TELE or the zoom wide switch WIDE with the |
select switch SLSW being in ON state, the number of
frames for the SELF-TIMER can be changed. If thls
change is made when the zoom tele switch TELE and
the zoom wide switch WIDE are set from OFF to ON,
the data is changed by ‘one step even though the |

button is kept on- belng depressed. If the select



reaches step PS14 with the variable data bei ng absent, the flag 7SELECT ]
set to "0" if the select" switch SLSWis OFF, and the processing is
returned to the MAIN processing. In the case that both the zoomtele swtch
TELE and the zoom wi de switch WDE are judged to be OFF even though the ¥
vari abl e- data exists, the flag ?SE Is set to "0 " when the sel ect
switch SLSWis OFF, and the data stored in the nenory is displayed in the .
LCD panel 4@itERCBLSW AP SACTF I OF tSI0FFEdn® s8N processing. The
VARI ABLE SETTI NG subroutine i's described in detail” with an exanple. If each
of the zooprbekssiwg dls 'Ba;ﬁenm.zoom wi de switch W.DE :and:.t he. photometric
switch SWs in- - OFF state, the exposure systemis: changed one after

anot her when thWhemd¢hﬂMShdbﬁEﬂ§9bystennlsrchaﬁiﬁﬂtﬁréﬁlthe order to
change the exposure .system - i s'necessary to set the node switch EXPSWto
ON after i SEREsTHettot ¢I'1©:IIN&IE1!§7AEI' e dexp dshe: esslysingn procaasing one after
anot her anong t hree -nodes of AUTO, Strobe ON, and Strobe OUT, when the node
switch EXPS® ther épcmly shaatdaw aNmerrstarts ehem| thesapletDR VSW i s

changed from OFF to ON,. the shooting systemis, changed. one by one. The -
shooting s§YLERD; §%ﬂge&%mg Dot thyidhe idplve RUECRY- FRAVE, -
SELF- TINEF%R%@%E Et set %R%%FF. It is pcssihle to set the S _ .\*’

intervel'starting~time when the zoomﬁtele sw;tch
TELE and the z00m ﬁid?e switch WIDE are 'sét to ON. PN
whlle the select sw1tch SLSW is in ON state. If_the F#h
select switch SLSW is set to OFF, the settlng

proce551ng is cancelled However, if- the select

switch SLSW_is:set to ON again, the settlng-mcde of

the interval time is effected. Then,. it‘istpcssible

to set the 1nterva1 tlme by setting the zcem tele o

sw1tch TELE and thc zoom wide switch WIDE whlle the

select sw1tch SLSW is in ON state. When-the select

switch SLSW 1s set to OFF, the setting proce351ng is

termlnated. In this case, it is poss1b1e tc

repeatedly set the interval starting time and the
1nterval tlme.

The SELF-TIMER shootlng or the INTERVAL
shootlng is executed based on the_set.data_when.the
release sﬁitch SWR is set to ON after the above - .
settihg-is.completed.

The three-second tlmer is checked only- if the -

drlve sw1tch DRIVSW is ‘kept in ON state. I1f 1t is



nodes. In the case that the shooting systemis changed from FRAVE- BY- FRAVE
shooting to the SELF-TIMER, the VARI ABLE SETTI NG subroutine is called when
‘the select switch SLSWis set to ON after the drive switch DRIVSWis set to
OFF, and the processing stays in the setting processing of the nunber of
frames of the SELF-TIMER By operating the zoomtele switch TELE or the
zoom wi de switch MVDE mnth t he sel ect smAEBh .SLSWbeing in ON state, the
nunber of franes he, SEL“‘TlgER can be chan ged f thls %ggb -i's made
when the zoomteﬂ % tERaFLE MEHESZYBmM v 8e t from

on- bei ng depros it 9 PR EGHcRS ﬁﬁﬁgébe%oﬁﬁe“séé‘#ﬂ% biﬁ%t?’?"t W 'hfokégtp,
? ?Sm the. "SebF HPFLEH, ois RickhE o o, Ret RORCR0 KRNI o 1R 00°
interval . startipgiié r‘@hét&ﬂ@e"@%ﬁ!thﬂen‘ﬁ%b@ﬁt i%WLhCBNSE%Wt'eS Hle t0 ON
after the drive switch DRIVSWis set to . I S possible t'o set the

i nterval starti ngiim MeeWwdra igeeiaeﬁtéale smntch TELE and the Zoom wi de

switch WDE are set to CN mhlle t he select swi tch SLSM/ls in ON state.- If
the :

\—/ [AEAF CONTROL ROUTINE]
| Referring to Figs. 37-A through 37-0; and Figs.
38-A through 38-C, the AEAF CONTROL routine of the
shutger-related'cOntrol system is described below.
If the shooting system is set to FRAME-BY-FRAME
shooting, this routine iS'executéd'when the
photometric switch is changed from OFF to ON in:the-
main ywrocessing. When the second or lafer éhbt ié
takeﬂ, after the film winding is eXecutéd When'the:
shooting system is set to the SELF-TIMER mode or
SELF-~-TW mode, or after the INTERVAL CONTROL
subroutine is completed when the shooting system_ist
U, set to the INTERVAL mode, the AEAF CONTROL routine
is executed from the terminal of "AEAF CONTROL 3".
In steps EF1 through EF3, the range finding
data is inputted, and the lens latch operatlon (LL)
is executed. If an object distance is w1th1n a |
focusable range of the camera, the=green lamp is
continuously illuminated. If not, thé'gféen;lamp.
blinks to warn.the photographer that ‘the objééf

distance is out of the focuéablé'range;ﬂThe:LL



select switch SLSWis set to OFF, the setting processing is cancell ed. :
However, if the select -switch SLSWis set to ON again, the setting node of.
the interval tine is effected. Then it is possible to set the intervak
time by setting the zoomtele switch TELE and the zoom w de switch WDE ¢
whil e-the select switch SLSWis in %%bftate When the select switch SLSWis
set to OFF, the setting processing ermnated. In this case, it is.

possible t t ' n nt er val

- time. The %E{Wr}%h%}gt |%§P%{r:ﬂtéﬁe¥%éékahmﬁhg{r? R% %gtogglgcut ed based
- on the setyyiatfeybens P8 b8! BFEaSTH! 6PaS¥RebS £o8hst ehENoMjleit t he above-
setting is conpleted. The three-second timer is checked only if the drl\u#
" switch DRIB&MA Sofethie | infiitEéat fangé £inling d8taj.udged that the tine is
up, the shooting systemis set to the FORCED REWND node. |If the :
photonetric smnInktﬁEEbasesﬁhetnEKRICONTRGLFEEﬁEmnEEmBND nmode while the

- drive switch DRIVSWis in ON state, the filmrew nd i s executed. (AEAF

CONTROL anﬂé¢u§e¢&¢EQM|hgetbeth983136fAthBrbE§E Sbncxoéné.Flgs 38-A
through 38-C, the AEAF CONTROL routine of the
that is, in the case the shootlng system is set to _
“the INTERVAL, the SELE-TIMER, or the SELF-TW mode, ..\"-
and the shot is the second one or thereafter, the

range-finding:end,the_LLQprooesslnq-are not carried

O

out. Therefore,_in_suoh_a_case,_the preceding LL -
date is used.aslit is, thereby'meking;the focal
point to,be thepsame:es:that of.the first shot. This
is because of'preveptiug.slipdof the;focai point
ﬁhén the'object-tohbe photographed moves from the
range_findiug,area_of_the central portion of the:
frame. _

In step EF4, phe_bx.oode repreSehﬁing the IS0 -
sensitivity_of_a_film.is,ipputted;.and the inputted

DX code data iS'conVerted to an SV Value'which-is

used for the exposure operatlon accordlng to Table
3. Further in step EF4, in correspondlng to the Sv
value (DX code data), a .shutter speed (exposure)
compensatlon value A Evsmln of a minimum shutter
speed (exposure) value Evs,_and a compensatlonu-
threshold exposure ualue AEvsfl_ofdthe threshold
exposure value ofithe strobe flashing Evsfl are set

for the AUTO mode of the exposure systenm.



shutter-related control systemis described below If the shooting system
is set to FRAME- BY- FRAME shooting, this routine is executed when the
photometrtic switch is changed from OFF to ON in the main processing. \Wen
the second or later shot is taken, after the filmw nding is executed when -
the shooting systemis set to the SELF- T} node or SELF-TW node, or after
t he | NTERVAL CONTROL subroutine is conpl e when the shooting systemis
set to the INTERVAL node, the, AEAF COYLRYe Routine is executed fromthe
term nal of " AEAF CONTROL 3". In steps 1 through EF3, the range finding
data is inputted7~and,the_lens latch operation (LL) is executed. 'If an
objigct distance §S W TAT N a fqcusapl g range qf the camgra, tne -green |anp
i s continuously ibkunpnageds Wf-ugb,]thesgre%nNEygmﬂﬂi nigEdgEal n t he
phot ographer thaf the object |distange is out] of the fdcusable rjange. The.

LL operation S an Opératiqn ror geterm nijng the anmgunt thne Tens is to
be noved in ordef to hocys #h obbgcgkbgs@d dn tgheo npUttgd g ange fi ndi ng
data. In the cas¢ the AEAF TROL rqutine i'g executed jfromthe ferm nal of
the AEAF control |37 That 1§, 1N the Ggase the SNootiNg §ystem1s jset to the
| NTERVAL, the SELF-TIWERa oip tthe SbLK- TW,goddq, anegd he {shqf,g s tjhe second
ong or thereafteq, the I _ R
1 0 1| 100 | 5.0 0.00 | o.0
: 1 0 o 200 6.0 0.25 0.5
s . R '
0.1 1 400 - 7.0 0.50 1.0
_ 0 1 o 800 _8.0 0.50 1.0
o 0 1 1600 9.0 0.50 1.0
0O 0 O 3200 | 10.0 0.50 1.0
\ - —————————— —— —— — - - /




range finding and the LL processing are not carried out. Therefore in such
a case, the preceding LL data is used as it is, t hereby neking:the focal
point to be the sane as that of the first shot. This is because of.
preventing slip of the focal point when the object to be photographed noves§
fromthe range finding area of the cgg al portion-of the frame. In step
EF4, the DX code representing the |I'S nsitivity of a filmis |nputted

and the InputtedIEXtﬁedeoﬁ%atuanegnréeebeeomcenl@e@iﬁieward:h is used. for
t he exposure operation according to Table 3. Further in step EF4, in-: :
cor r espondi egmérpaj hehévthigksholBXegpdsutat ahlue Sif Butionsteid (exposure)
conpensation value A Evsmn of a mhinumshutter speed (exposure) vaIue‘\J
Evs, and a.shnpbasﬁlashlngreshkbptezpns&aatvabgarﬁdesp(ﬂftﬁnethreshold '
exposure value of the strobe flashin Evsfl are set for the AUTO node of

t he exposurgergitiwity otaalélsmoko ge ysed. Apserdlnglmr wherer r ]

[err] 1 11 25 1 50 4.0 -

0. 00 ®. ighly SEDSlt}Ue fllB es usedy Gee threﬁ?Qi@L 0 0 200

6.0 O'gélghtness vague f%r au%g%atlc s%robe flaéhlng and:l'o .

the lower limit of the AE 1nterlocking range are set

to relatlvely lowew values with respect to a

standard value. | o | o~
In the camera embodylng the present 1nvent10n, ‘Jf

if a highly sens1t1ve fllm is used not only the

threshold-brightness value of automatlc strobe '

flashing is lowered, but also the lowered plcture

guality due to blur is prevented if the film

sens1t1v1ty is-hlgh the threshold-exposure value-of

the strobe flashing Evsfl is. 1ncreased to cause the

threshold brightness value of automatlc strobe

flashing Evsfl to be suppreéessed to the'half-of the

level employed in +he conventional cameras, and the
minimum shutter speed_(exposure) value'$VSmin is
increased, thereby the minimum shutter'speed is
raised. O Evsmin aﬁa AEvsfl are the compensation
values of the minimum shutter speed_vaiue Evsmin and
of the threshold exposure value Evsfl, respectively,
with respect to the £ilm sensitivity IS0 100 which
is used as the standard in this embodiment.

Table 4 and Table 5 show the threshold



0.1 0 800 © 8.0 0. 50 1.00 0 1 . 1600 9.0 0. 50
1.00 0 0 3200 10.0 0.50 =~ 1.0 I n the conventi onal

el ectronically controlled canera, the threshol d exposure value of automatic
styobe flashing is kept constant regardl ess of the sensitivity of a filmto
be used. Accordingly, when a highly sensitive filmis used, the threshold.
bri ght ness val ue for automatic strobe fl.Z&.ng and the lower linmt of the

AR interlocking range are set.to relatively. l.ower values with respect to a
st andar d vaIue9b¥ﬁgﬁﬁ8e§§n¥?gpgnﬁgd" g¥§ﬁéhﬁfgkgﬁpﬁﬁﬁb2ﬂ¥qon, if a highly
sensitive filmi agt only t ha -reﬁﬁﬁﬂ- D10 U RE S5 e - of
automatic str obiéEFFE‘agﬁF]ﬁgR%sQPgégr gg,_kgﬁt al .se%.at ﬁJef?I O\A@?}f\%ﬁur e quality
due Yo blur. is BhoufELeH. rhplCal BhBWECRIS Mdied atlidgle it L Nreshol d
exposure value of -the strobe flashing Evsfl is increased to cause the
threshol d brighijgaes d¥alUPapheast BRBWSC thie’ ¥aQudsadt rheéFtadle tide.
suppressed to the half of the |level enployed in the conventional caneras,
and the m ni numwhetégr thpebgightpess salvel Iy Evdhie) cl¥jeotcr eased, thereby

the m ninum shutter speed is raised. [err] Evsm n and AEvsfl are the
conpensat i on vabnighbheskevailnenBw sh&)t.er speed val ue Evsm n and

\_JJ



of the threshold exposure value Evsfl, respectively, w th respect to the
filmsensitivity I SO 100 which is used as the standard in this enbodi nent..
Table 4 and Table 5 show the threshold 85 brightness val ue of -the v

fl ashing and an AE interlocking range of the canera of the present ¥

i nvention. Table 4 shows the values @t the w.de side, and Table 5 shows the
values at the tele side. (Were, the ght ness vaI ue Lv = the Obj ect .
bri ghtness val ue Bv + 5) ' , 44 Wde | SO
100 | SO 200 _ 1'SO 400 Threshol d bri. ght ness vaI ue
(Lv) @ ' =850 ~==8-80 Threshol d\J
expos rew\iague (Evsfl) -Jr 00 . TS0 DO Iso 400! 9. 50
10. 00 | LeWSE it~ -@-f--AE RO 1 -a,nge-_i -....------_9-
9. 00 14 ﬁ__ 7 50 M ni rrurﬂ shutter speed val ue -
( Evsmi| Ajpresho bng ness | g (o | . p.25". ©9.50 Shutter
speed |{agQe) 1/(¢5:) 9.00 | s_.so-*. 1154 s.o00 | ~1/64 -
Threshold exposure - o
'value (Evsfl) 2.00 . 9.50 - 10.00 ' \"j
Lower limit of _ _
. N . ‘_!dl"is...
AE interlocking o [
range (Lv) 9.00 8.25. 7.50 s
Minimum shutter speed .
|value (Evsmin) 9.00 9.25 9.50
‘Shutter speed (sec.) 1/45 1[;.54 1/64
! — ——— - e e e ' i




Table 5 Tel e ' ) | SO 100 | SO 200 | SO 400 Threshol d

bri ght ness val ue (Lv) 10. 75 10. 25 9.75 Threshol d
exposure val ue (Evsfl) 9.50 10.00 ., = 10.50 Lower limt of
AE i nterlocking range(Lv) % ~10. 75: * 710.00 9.75 M ni mum
shutter speed val ue (Evsm n) 9. 50 9. 75. 10. 00 Shutter
speed (sec.) 1/ 64 1/ 76 1/887/As the mini num shutter speed

val ue Evsmi n changes according to_the sensitivity of a filmif the above
setting is enployed, it is possib@ébﬂé & fectively prevent influences by
bl ur when a highly sensitive filmis used. It should be noted that the

shutter spged-+s-eatentated-Frem-the-expestre-val-te-Brs--and-+t-he-\aperture

val ue’ Avs hith the aperture_valué Av. -hei.ng 13. 5. J n . cage that, canmera is
controll ed%% 3rri'hg to the -above Ié§b$’ ,° t he ifsﬁo%g%fl-aéﬁaﬁéé(gn e may be
partial ly pver+apped-by-t-he-AkE i.%er!ackin§ PG =l == -l

Threshold brightness

value (Lv) 10.75 | 10.25 | 9.75
— 'Threshold exposure |

value (Evsfl) 9.0 | 10.00 | 10.50
o Lower limit of

AE interlocking ,
range (Lv) - ' 10075 [ 10000 % 9.75

Minimum shutter speed . .
‘'value (Evsmin) 9.50 9.75 110.00

Shutter speed (sec.) 1/64 1776 1/90

\ - -— - - - ——— o G2 e e S S e e /

As the minimum shutter speed vaiue Evsmin
" ‘changes according.to the sensitivity of a film if

the above setting is employed, it is possible to
effectively prevent influences by blur when a highly
sensitive film is used. It should be noted that the
shutter speed is calculated from the exposure value
Evs and the aperture value Avs with the aperture
value Av being 3.5.

In case that the camera is controlled referring

to the above table, the strobe flashing range may be



the area where Evsnin < Evsfl. In this case, by executiﬁg the FM control -
operation with setting the aperture value Avs to the value |ower than that

obtained in the FM operati on by approximately 1 Ev,
can be obtai ned without excessively over-exposed.

a preferable photoghaph
In step EF5, a : ol

conpensation amount [err] of open a .ure value (f-nunber) is detern1ned

and in step EF6 the threshold exposure
and the m RLRLTLGAY Rferd

&l e ife/ A N APer i 68 A O

e-val ue of the strobe flashing Evsfl :

f the

exposure system and a- str@@e gui“de nu?g%r change annuntHFQ “wi-th respect
to the wi denexbiredl kihe¥e® Al ed BASEL. Ofn tERi& O6dbe) en$th code DIV by-

referring to the value-rel ationship shown in Table 6.

[err]

-0/ 8

0 1/8
1/8 5
0. 3/8
1/8 8

0 4/8

exechitinign thies $iM cdnﬂrdlJopeﬁHt&bﬂX&iﬁﬁ1é;ttﬁngOtﬁe_

0/8.2 . o 1/8 .- 9 0/8
apegtulies value AV¥ &ol the value lower thanothatB
0 2/8 9 0/8" .. 1/8 6

obtgin@dgln the EMgpgeratlon by approx1matgly3A8Ev .

4/ 8 . 9. 0/8 1/8 9
a prefgrable pho@gq;aph can be obtained without

exce551ve1y over—exposed.ﬁ-

In step EFS, a compeﬁsatlen amount ~ of open
aperture value (ffnumber) ;s_determ;ned_and in step
EF6 the threshold exposure value.ef_the.St?obe:
flaéhing Evsfl end'tge minimpm:shutter sﬁeed value
Evsmin for the AUTd_mode of.the exbosure system, and
a strobe guide number change amount- A GNo. with
respect to the wide eitremityeafe thained'sased on
the focal.lengtﬁ.cede DIV.by;referring-to:the

value—reiationship_showh.in Table . 6.

able 6 DIV

9
083

o 0/8
9. 0/8



A_ -~ 0 5/8 9 0/8 2/8 B
0 5/8 9 0/8 2/8 C : 0O 6/8 9 0/8
2/8 D - 0O 6/8 9 0/8 ~ 2/8 E
0~ 7/8 9 1/8 3/'8 F 0 7/8 9 1/8
. 3/8 10 . 1 0/8 é%FHZ/B 3/8 11
1 0/8 9 2/8 . 3/8 12 1 1/8 9 3/8
3/8.13 o1 18y 9 3/8 -. .. 4/8 14- :
1 2/8 o 4/8° 4/8 15 k1‘1‘Fe extremity 1 2/8 9 48
4/ 8 90 [ Hore <Al ~{(-atrt-otret+-c<t ++astmattreyr-sabrootiine shown in
Fi 39 i9 ed in step EF7, ase ngl ejphotonetry
da?é’]nput fron1the sub CPU.jn. s 2§Vé§f¥heﬂgé£%£tasggd the FM dat a
is set. Inﬂwmmrﬁﬂﬁﬁ 1+ﬂr1mﬂ1nﬁ tfkﬁ%ﬁu arﬂtaﬂs-fhe-srrobe~ﬁlash|ng, it
i's judged}in,steps gwﬁg 13 t her og t he ing vol tage of
a strobe capaC|tor rea@hﬂg flésﬁggfe | evel o€}§he s1r06g if-the
chargi ng Jol Rage reaches the flashablﬁslnvel 9he0£3f t heOy8d lfjanp is
illum nated, ,and the condition } g ope fI 9? i-S Drspgrec IS
di spl ayed. IP t he strobe flashlng |s not prepare
C. 4 0 2/8 9 0/8 . 1/8
N1 : . :
5 0 2/8 9 0/8 1/8
6 -0 3/8 9 0/8 1/8
| 7 0 3/8 ‘9 0/8 1/8
Wi 8 0 4/8 9 0/8 -1/8
9 0 4/8 9. 0/8 . 2/8
A 0 5/8 9 o0/8 - 2/8
B ‘0 5/8 9 0/8 2/8
c 0 6/8 9 0/8 2/8
D 0 6/8 9 0/8 | 2/8
E "0 7/8 9 1/8 ' 3/8
F o 7/8 9 1/8 3/8
10 1 '0/8 9 2/8 3/8
11 1 o/8 9 2/8 3/8
12 1 1/8 9 3/8 3/8
’ 13 1 1/8 9 3/_8 4/8
N 14 1 2/8 9 4/8 - 4/8
15 Tele extremity 1 2/8 9 4/8 4/8 L
\_ - - /



the processing enters a strobe chargi ng stand-by processing in steps EF14 -
t hrough EF18. It should be noted that if the flag ?AUTORET is set to "1"
-and t he shooting systemis set to the | NTERVAL node, the voltage of the -
strobe capacitor is not checked. It is because in the | NTERVAL node, the ™ |
charging control is executed on ev6¥é§é?ot as shown in the | NTERVAL CCNTRCL
routine in Fig. 42. If the flag ?A is set to-"I", the red lanp
indicator is notpHd Iwmaﬁai&@ma@ﬁ ob@FaUsRaI E1hShAREYERd. that a

phot ographer ‘i s- not near the canera. e fllag 2AUTORET is séet to "I1" when
the second subriditiiié ashawhotin SFigess nieachlbédt hn skept BBy ,systens of

| NTERVAL node, SELF-TI MER node, . or SELF-TWnode. 1t 1s nalnly used f O _
aut omat i ¢ balseds ®on\itte sSbope rdptdecand athe. phdgcmetryf datphot onmetric switch
and a release switch to enter the rel ease sequence. I'f. I's judged in step
EF8 that tHaputtes fromdhe sk ¢PtasimdstepeE§$acea§| hyeu AEsteps EF9
through EF13.is sklpped as the strobe charging is unnecessary, and the
processi ngdﬁéﬂq Ahdhe g daka is Bkt ed. In the case that the flag

?AUTORET is " 1", that i f the s n1|s set to_the SELF- TINER-
SELF- TW or |NTE|¥\%A|Parﬁﬁieth%1“nou?%e°%ﬂ% t%ggﬂg& gtpsmeans the
: §
strobe flashlng, it is judged in steps EF& through ”“f

_EF13 whether or not the charglng voltage of a strobe
capacitor reaches the flashable level of the strobe. PN
If the charglng voltage reaches the flashable level
thereof, the red lamp is llluminated and the
condltion that strobe flashlng 1s prepared is
dlsplayed. If the.rtrobe flashlng is-not prepared
the proces51ng enters a strobe charqlng stand—by
processing in steps -EF14 through EFIS.

It should be noted that 1f the flag 2?AUTORET is
set to "1" and the shootlng system is-set to the:
INTERVAL mode, the voltage of the: strobe capacltor

is not checked._It is because in the 'INTERVAL mode,

N

the charging control is executed on every shot as
shown-;n the INTERVAL-CONTROL routine-ln-Fig. 42,
If the flag ?AUTORET is set to "1", the red lamp
indicator is not illuminated or blinked.because it
is assumed that a photographer_isinot*hear the =
camera. The flag ?AUTORET is set to "1" when the
second or the later shot is made in.each of-the-

shooting systems of INTERVAL mode,-SELF-TIMER mode,



a,second or later shot in the node, in steps EF14 through EF18 of the
chargi ng stand-by processing, a DI SCONTI NUANCE subroutine is called (in
step EF18). In all the other cases, charging control is repeated until the
Charging is conpl eted, repeating the photonmetric Swi'tch judgnment. \Wen the
charging is conpleted, the processing g back to step EF8. If the return
value fromthe DI SCONTI NUANCE subroutine during the charging is YES, or

when the phot oget BELFEW Hod\S 15 iyrﬁwfhffﬁxsé&%&f%mﬁ? gnd the red
| anp are turned OFF in step EF19, and the ch arging Is sto I'n step EF20.

Then, the cont rellease it &kippime 4 statde &béﬁ@C@ﬁSang I'n steps
Esz,through EF23, each data of set LL, AE and i's outputted to the sub

CPU . Fur t hphptioiettrd cs awittlnraridite rre Swe igwitéh hes @htéberrlooting

system of | NTERVAL, SELF-TIMER, or SELF-TWnode is made, the judgnents of

t he photonetryrslﬁagb Seguente.he rel ease switch SWR are skipped, and the

~processing is junped to step EF43. In steps EF25 and EF26, if the rel ease
switch SWR is set t&fodtwdis dudgedts shen iBF& Whath 186 strdkeetisn being

set to ON, the roceSS|n is shifted to step EF28. If the photonetric

switch SWS i ssBPtt §o0be Fdashed.hdhe REpsessingHim\geeps BB to ON, the

reqybanp ahd t@ﬁrguggnEk&gpfgwéffﬁgggjégqihe é%éﬂ%e charging is

unnecessary, and the processing following step EF21
is started.

o In the case that the flag ?AUTORET is "1%, that
is, if the shooting system is set to the SELF-TIMER,
SELF-TW or INTERVAL mode, and the siucceeding shot is
a second or later shot in the mode, in StepS'EFi4 :
through EF18 of the charging stand-by procéssihg, a
DISCONTINUANCE subroutine is called (in step EFiS).“
In all the other cases, charging control is repeated
until the charging is completed, repeating the
photometric switch judgment. When theicharging'is'

(_ completed, the processing goes back to step EF8. If
the return value from thé DISCONTINUANCE subroutine
during theﬁchérgiﬁg is YES, or when the photometric
switch SWS is turned OFF, the green lamp and the réd
lamp are turned OFF in step EFlg'and the'charging'is
stopped in ‘step EF20. Then, the control is returned :
to the top of the MAIN proce551ng.'

In steps EF21 through EF23, each data of set

LL, AE and FM is outputted to the sub CPU. '



EF27, and the processing.shifted to the top .of the main processing. The
steps EF28 through EF54 in Fig. 38 show the processing for waiting that the
rel ease switch SWR.is set to OFF when the shooting systemis set to the - #;
node ot her than the FRAME-BY- FRAME node. If the shooting systemis set to ,
t he FRAME- BY- FRAME node, step EF55 Qﬁ@g. 38-C) directly follows step EF36. -

. As. af orement i oned, since the second of |later shot is nade, the processing
enters the AEAFEunhhenafiﬂnﬁhﬂeﬁﬁ@ﬁﬁ& ostkpteEFSBothiuugﬁtﬁE&5 are
executed when the first shot is made in:the | NTERVAL node, and steps EF37
through EF®E Ahe shaaking @ystemcof | ENTERVAL; sSR&BcTIMER e OSELF- TI MER or
SELF- TWnode. | f the shootlng systemis_set to the | NTERVAL node, in ste

EF29 t hr ouSELE-FH madee ismaded the IHQ%PGPFFantFHG i's-set sin the INT
timer, the flag AUTOREL i S set to "1", the_interval rk _i.s caused to

blink for ﬁﬁ¥t§ﬂ§§ﬁkﬁ SHS At HiRFelenserapiken SWR. 3Y%di cati on of

th [ { | 1 {t t "0". |

(e T el TG e Sl 'R e dSLOLAG °F ugghsl B8 ZUMIPRER L0 "0 [0
h f

the exposugq gsc%"yr etho bﬁegﬁé,naﬁsthe%Qgégseyswﬁl%h”wg number O.

frames is CoOn .
set to ON while the photometric sw1tch SWS is kept . _ "

on being set to ON, the prooessxng ls shifted to
step EF28. If the photometric switch SWS is set to ' _ .4
OFF before the release sw1tch SWR is set tQ ON, the .
red lamp and the green lamp are turned OFF 1n step
EF27, and the proce551ng shlfted to.: the top of the -
main process1ng. : L
The steps EF28 through EF54 inhFig;-38;$how
the processing for waiting that. the release switoh
SWR is set toIOEF'ﬁhen_the shootiansyStemfis:set_to'
the mode.other than the FRAME-BY-FRAHE—ﬁéde;”if the -
shootlng system 1s set to -the FRAME-BY-FRAME mode,

step EFSS (F1g 38-C) dlrectly follows. step EF36.

ﬂ#:}

As aforementloned ~since the. second -or later
shot is made, the proce551ng enters the AEAF routlne
from step EF43, steps EF29 through EF35 are. -executed
when the flrst shot is made in the INTERVAL mode, . -
and steps EF37 through EF42 are executed when the .
fist shot is made in the SELFrTIMER;or;éELFETW.mode;‘-'

If the shooting syetem.is set tOpthe;INTERVAL

mode, in steps:EFzs_through_EF32,:the;;nterval,



.the maxi mum nunber” of frames is set to 40 't aki ng extra frames into account,

"and after the set .nunber of shooti‘ngs are conpl et ed,

is ended. Thereby, waste of the battery is prevented. Wen the
Jstarting time is set to 10 seconds,.the waiting of the starting t

executed in

“nore than 10 seconds, the processing

EF35. Then,

the fol l owi ng processing. Gé%%case that the starting t

processi ng d%ggfg;reg@? éjti{ﬁéb 11%26{ %ér@ él nferkl?;% gfag and T

case that thexy NG &5 WAERd 9et iy Sﬁ{fenﬂivﬁﬁ

iSAELé:aJy&d !

F 7 through EF 9 e tinme of 10 seconds Is set |r|{¥| | NT- ti mer,
UTOREL is get bthﬁkl"for A8 it iR ftHd Bed st LoHSE bdra D1 O, for

he operated condition. = Consecutively, if the shooting system
S set t oFuienSlE, FthdviRaivitich Wedstie rémeihing niwberval franes for
the SELF-TIMER is set in-the exposure- counter EXPC If the shooting
systemis setime’ u.lsepﬁlihﬁtwm settridy @ENTDDES s 70" { KENEXPC. |t
shoul d be noted that in case of | NTERVAL node, when the interval
| ess than 10stepo®FS3,t lehenawotigivny rofmksgyaf r@ramsmmw - data is

|nd|cat|ng t

l ow. However,
N

if the interval-tinme is 10
INTERVAL shooting is set in the exposure counter

EXPC to 40 frames. Generally, the maximum number of
frames is considered to be 36. In this embodiment,
the maximum number of frames is set to'4b taking |
extra'frames_into account, and aftet the set humber
of shootings are completed;'the IﬁTERVAt Shooting is
ended. Thereby, waste of the bettery isﬁprevented.
When the interval starting time is set to 10
seconds,. the waiting of the”étartinq'time ié |
executed in the following processing. In case that
the starting time is more than 10 seconde, the. |
processing is shifted from step EF34 to.step_EFSS;
Then, the green lamp and the red lamp areiturned
OFF, -and ‘the processing diverges to the INTERVAL

CONTROL routine in Fig. 42.

 In-the case that the shOotiﬁg sYStem is'set to

t he | NTERVAL shooting

nt er val
ime is
ine is

hlfted fromstep EF34 to step

he

n the

n steps
the flag

tinme is

SELF- TIMER or SELF-TW, 1n steps EF37 through EF39,

the time of 10 seconds is set in the INT tlmer, the
flag- ?2AUTOREL is set to "1V, and the self timer is

caused to blink for indicating the operated

condition. ' Consecutively, if the shoetiﬁé'syetem is



seconds or nore, the brightness of an object can be cthanged, and it is nore®
preferable to execute the photonetry processing again. Therefore, the

- processing is shifted once to the | NTERVAL CONTROL routine, and _
then the AEAF CONTROL routine is executed. In steps EF43 through EF46, tine
up of the INT tinmer is awaited, w th.ggpeating of the judgnent of - -
DISCCNTINUE the self tinmer- Ianp bei ng LF -- illumnated.lf the
remai ni ng tmat(ﬁottheISELr+TEMEmemodes aepredétermhned -aambens, the
self-timer lanp is caused. to blink for indicating the shot is to be nade.
If the retuaf Examesifoncte MTMEEBUQSOEtheHb&enEKPH‘EBret he red Ia&w
and the green lanp are turned OFF in step EF47, _and the control is
returned t()QQ“P#QﬁKﬁxR%E Fﬁdﬁh%r%b@%E%ﬂ% SYﬁt§Pe§§ BeEgtPhEBBgh EF54, the

I NT timer |s re- set cording_ to the sel de of the shooting system
‘I'n the case SHL égﬂﬂﬁﬁﬁztﬁﬁmﬁs ar§5se n€ﬂﬁnﬁ§? Cof franes for the

fﬁﬁtfeﬂ “he ﬁuiﬁét% Sﬁﬁé‘#ﬁ 8¢ i5Ega 885,18, %5%%;0 ¢ FREERYR f“n‘éffé-‘ié‘gf’to
ive secondqnd%settlﬁ?&?rg? frﬁte tilﬁe ?%Lfe'srgv{._ﬁ?y%&d.at two franes,

the INT tinmer 1s T.ve-Secon e case 0
seconds, the necess1ty of changing. the photometry

w,
data is low..ﬂowever, if the_inte;valutlmegls_loﬂ
_seconds'or more; the hrighthessTOE dn'object~can'bef —~
chehged;.anddit_is_more prefereble;toueXecute the: . _ b
photometry grocessihgmagain. Therefore, the ' |
: processing is shifted once. to the'iNTﬁRVAL CONTROL
routine, and then the AEAF CONTROL routine is ..
executed. S : _
In steps EF43 through EF46, time up of the INT
- timer is awaited ‘with repeating of'the'jndgment-Of. -~
DISCONTINUE, the self tlmer lamp .-being - ?wn.”;fv
1llum1nated If the remalnlng time of . the INT tlmer
becomes less than three seconds, the self-timer lamp _ _g%:
is caused to hllnk_tor 1nd1cat;ng,thershot=1sato-be
madet If the return value of the DISCONTINUE
suhroutine?hecomes_¥Es, the_red.lémptand;the'green
lamp are tﬁrnedhOFF in step EF42,hand_the-control-iSF_
returned to_the topvof'the MAIN,pchessing,;..;
in steps EF48 throuthEF54, the-iNT;timer.is,-.'
re- set acdording,to'the selected mode of the - - -  -=

‘shooting system. In the case of the:SELFfTIMER mode,



| NTERVAL node, the flag ?2INTDDIS is set to "lI" in order to avoid that the
figure other than "0" is indicated when the INT tiner is timed up. This is
because in the I NTERRUPT ROUTINE, the displaying process of step IR10 is
skipped. In this way, the display of the remaining-tine is prohibited and
"0" is forcedly displayed. Then, the interval tinmei§ set in the INT tinmer.
Thus the interval between the shots S cﬁaﬁﬁed according to the nunber of

f f th LE= Tl MER d hat f
Tl o shoot g ERE mbgaaé%%e&%% Safitenat has i RO T e
phot ographs of {}e 32l G ?nn C ¥ éﬂné}btfé ék %&%%%é?ﬁ@%t ogr aphs
of different scenes. I'n e odi ment, I'S SO constructe t he

interval tine f%ﬂ%sa%cten\ee HAS &% 'ﬁaﬂdéé of£iet NewBle &f £, shooting

is intended to obtain a plura ty of photographs in the sane scene’it is

preferable to gl tive ivimRavals keivee) fie SWicnds. K- @ humbErt he ot her
hand, if the shooting is i ntended to obtain photographs wi-th the

di fferent CONPOoift iframesh o ISEDRATH depriiiadidty e fxaged prehée sake of
changi ng the scene, arrangenent, etc. Therefore, if iit is judged for which
pur pose INT timer is set to five seconds. In the case of the

— INTERVAL mode, the flag ?INTDDIS is set to "1" in
order to av01d that the figure other than "0" is
indicated when the INT timer is timed up. This is
because in the INTERRUPT ROUTINE, the displaying
process of step IR10 is skipped. In this way, the
display of the remaining time is prohibited and "o“
is forcedly displayed. Then, the interval time:is |
set in the INT timer.

Thus the interval between the shots is changed
according to the number of frames for the | B
SELF-TIMER. It is considered that there are two
purposes of multiplex shooting in the SELF—TIMEk:
&/;. mode: first, to obtain a plurality of photographsnéf

the same scene; second, to obtain a séquence 6f
photographs of different scenes. In this émbddimeﬂt;
it is so constructed that the interval time for
respective purposes is different. |

Namely, if the shooting is intended to obtain a
plurality of phbtographs in the same écéne it is
preferable: to set the interval between the shots to

be short. On the other hand, if the shooting is



1]

the shootlng is executed, it is possible to automatically change the
interval tine to the. succeeding shot. Cenerally, the nunber of franes
taken at a tinme is relatively many if the purpose is extra printing, and
the nunber of franmes is. relatively fewer if the purpose is changing the *
scene. In this enbodinment, when thegpunber of frames for the SELF-TI MER
shooting is nore than three it-is judged that the purpose is obtaining a
plurality fﬁtéﬂ&eaaﬁs 8Behes’ pRBEogRAEhENiltH ShealdifFexaint O two seconds.
and when the nunber of frames for the SELF-TIMER.is two, it is judged that.

t he pur poseomposiefghsy the inesevaldishprieferandly isntsalorg five seconds,
The rel ease sequence in steps EF55 through EF62 is executed, after the

rel ease swforhtEHFSakeebftoh@Ngmhgnthbessbneblagrangement;smﬂ to the
FRAME- BY- FRAME, or after the INT timer is tinmed up . when the shooting
systemis &e¢.to the node ot her than the FRAME-BY-. FRAME node. In this
sequence, after the red l'app, ,the green |anp, and-.the self-tiner..lanmp are
turned OFF,: theghGFFEPrﬁnvéﬁeﬁF is QPQB?GSﬁ&ﬁaﬁhlﬁhbmHQRQ%ﬁlto the sub CPU

and it is confirmed.that the sh tter ment. en naI is |nputted from
the sub CPhe | FHEAEANSNAE BKESERSHe | 45 SFePERRIBLEt o he |
automaticallgmghenge the.lnteryal_time;to,the--, L . \*’j

succeedinq shot Generally,-the'number of'frames_
-taken at a tlme 1s relatlvely many - -if the purpose is —~-
extra printing,_and the number of. frames is | ~/
relatlvely fewer 1f the purpose is. changing the
scene. In this empod;ment, when theqnumber.of Lo
frames fOr'the'SELF-TiMERfshooting isrmore-then
three, it is Judged that the purpose is obtaining a:
plurallty of the same photographs, and the lnterval
is set to two_seoonds, and when the number-oﬁ;framES
for the.sELF~TIMER is two, it is’judged that the
' purpose 1s changlng the scene and the 1nterval is -

set to flve seconds.

.

_ The release sequence in steps EFSS through EF62
is executed,.after:the_release switch SWR.ls.set“to
ON when the.shootjng_system is set to the .
FRAME—BY-FkAME;lQr'after_the INT’timer“is_timed up::.
when the shboting_system_is.set to the mode other
than_the_?RAME-BYf_FRAME.mode, In this sequence,:
afterpthé‘fed-lamb, the green lamp,. and the

self-timer lamp are turned OFF, thehshutter movement



+RAME- BY- FRAME node, the processing goes to the WND routine. In other
cases, the-exposure counter EXPC is decrenented and the processing goes to

_the WND routine. Note that, if the counter EXPC equals "0", the processing
goes to the WND routine after the AUTOVATI C RELEASE CANCEL subroutine is
cal l ed. [ AEFM SUBROUTI NE] #Fitg. 39 shOmgr?n AEFM Subroutine which is called
in step EF7 of the AEAF CONTRCL routine. *tn this processing, the exposure

data whi ch | st Widtht oid "uephetEd £6 €RE, sub cPudgh@r Aitngd whether the
strobe is actuated or not, and the aperture value Avs when the strobe
flashes is calongidmsll dWatitie AAhuttée hbeagmehByYMehdi gighaar 4¢ and the FM
dafa is set to the value larger than 8.0 or' smaller than 3.5 which

i ndi cat'es t hdmpuitstest rfxhom neleel saals ©RUf | ashed. In steps AM2 through AW4, a
photonetry data (brightness value) is |imted between the | ower and upper
limts. That is-, Ihedsedinsy\ehe | shoeting systemhds skt pbhotbeetry data
(brightness value) Bv is  less than or equal to the lower limt value of
1.0, therebyEﬁ%ﬂ#?ﬁ?TEﬁ%ﬂﬁmﬁQﬁQtr?hQaPE@c?ésbégrﬁgﬁéeBP §hel WINRY t he

upper limt value is Iimted to 12.0. In step AV, the exgpsure val ue Evs
i s - routine. In other cases, the exposure counter EXPC

N~ is decremented and the processing goés to the WIND
routine. Note that, if the counter EXPC equals "O",
the processing goes to the WIND routine after the

AUTOMATIC RELEASE CANCEL subroutine is called.

[AEFM SUBROUTINE] -

. Fig. 39 shows an AEFM subroutine which is
called in step EF7 of the AEAF CONTROL routine.

- In this processing, the exposure data which is
outputted to the sub CPU is set, it is'deﬁermined
whether the strobe is actuated or not, and the
aperture value Avs when the strobe flashes is -

Lﬁ, calculated.

-In step AM1, the flag ?BVMIN is cleared, and
the FM data is set to the value larger than 8.0 or
smaller than 3.5 which indicates that the strobe
need not be flashed. -

. .In steps AM2 through AM4, a photometry data -
(brightness value) is limited between the lower and
upper limits. That is, the flag ?BVMIN is set to "1n

when: the photometfy-data-(brightness value) Bv is



a

cal cul ated fromthe conpensation value [err] of open f-nunber wth respect
to the wide extremty,, the. filnsensitivity value Sv, and the photonetry
data (brightness value) Bv. If it is determned in steps AM6 through. AMB

that the exposure systemis set to the STROBE ON, that the exposure system -
is set to the AUTO and the photonetry dy® is equal to or less than the
lower limt thereof, or that the exposure value Evs is |less than the
t hreshol d epressethanueroEquhé £or She fliowen gt fvaludiel| Eubation in
steps AMD through AMI3 is executed. In all the other cases, the proce55|ng
goes to step ﬁh&mebﬁlﬁguﬁhagsth@b?hﬁﬁﬁmQﬁEMﬂﬂﬁk?Qxﬁﬂhh?cﬁPum@@@ t hat., he
t hreshol d exposure val ue, Evsf tep AMB is, the val ue co ensated mnth \,J
the af or ement®®ndd EBﬁth?aPPBﬁrv&Pﬁéthﬁﬁﬁqeliﬁrﬂfﬂﬁﬁﬁﬁl 2pfestep
defined on the basks 0 gﬁflndln at a |s nverted into the
aperture val ue AvsTBof EEp g o ST sﬁ@?b ég Fiunber in step AW,
and in step AMLO, >_ap r Sy h e change_
amount [err] %gcu%ggfﬁ %géﬂdg nu%ﬁpeg‘(js%r%els%gloﬁ{? Mg tt% t'#]aa %ﬁ
strobe i tsglf, .t e¥%p R &3 heS)WQf ts%&l%%k |V|ty value
w th respect foﬁ?ﬁggfiPﬁFge%s??F%ity va # ? %d to Avs, and
film,sehs;thltg_value sv, and;tne_photometry data;- _\‘f
(brightness.valuej Bv. . e o
If it is determined in steps_AMG through AMS D~
that the_exposure.system_is set to the STROBE ON, ¥*¢_
that the eﬁpoSure éYStém is set to the.AUTd.and the
photometry data is equal tofor.leés than  the lower.
limit thereof,'or that the exposure valde;Evs-is,
less than the threshold exposure value of the strobe
flashing Evsfl, FM calculation_in_steps AM9 through
AM13 is executed. In all the other cases, the .. ..
processing goes to steijM14:being_the;strobe;nonu,-
flashing condition._Note_that,dthejthreshoid_;
exposure value Evsil at step AM8 is the value - _g%

compensated with the aforementioned compensation.
value AEvsfl being added.

The AF step defined on the basis of the range -
finding data is cqnvetted into the aperture value
Avs corresponding to the reference guide number in
step AM9, and in step AM10, the aperture value is -~ _
calcu;ated such that the change”améunt JSGNQ.;Qf-the

guide number coxresponding.to the zooming of strobe .



1 he conpensation value [err] of open f-nunber corresponding to the changes
of the focal length of the lens with respect to the wide extremty is
subtracted therefrom In steps AM1 through AM 3, .the ‘aperture value Avs is
dimted between the lowersli-mt of 3.5 and the upper linmit of 8.0, and the
aperture Avs is set as the FM data. Thﬁaﬁiposure value Evs is limted
between the upper limt and the | ower 't in steps AML4 and AML5, and the

processi ng Teieéggg_E?thﬁeA§§§i§§$§§Cgsg0ur%gedgwﬂhéfggihvaJUes bei ng AE

data. The m ninum shutter spe vsmn i'n step AML5 I's a conpensat ed

val ue obt ai 'neéeh_x;ieﬂ%eg YRgual GHRHE Relspaed UM Aign val ue [err]
" (\DI SCONTI NUANCE SUBROUTT NE AND AUTOVATI C RELEASE CANCEL SUBROUTI NE] Fig. 40
Q5

is a flowcharsefi89¥i9ityhoaPheColiTENCANOD adébadddd o Hys, emdoutine is a
subroutine for interrupting automati c shooting of the SELF-TIMER, the
SELF- TW and tthel dbhipeAsationt vadueand iof opdred-numbdwop processing. In
automati c shooting, the shooting operation can be = 100 automatically
execut ed wi t hcarrespondingate bheachbangegr ayfhdheaffiosralt Hengtesi ng enters
t he _ S

: the lens with respect to the wide extremity is

N~/ . subtracted therefrom.
In steps AM11 through AM13, the aperture value
Avs is limited between the lower limit of 3.5 and
the upper limit of 8.0, and the apertufé Avs is'set
as the FM data.

' The exposure value Evs is limited between the
upper limit and the lower limit in steps AM14 ahd.
AM15, and the processing returned to the AEAF
CONTROL routine with these values being AE data. The

- minimum shutter speed value Evsmin in step AM15 is.a
. compensated value obtained by adding the ’

aforementioned compensation value AEvsmin.

[DISCONTINUANCE SUBROUTINE AND AUTOMATIC RELEASE .
CANCEL SUBROUTINE] -
Fig. 40 is a flowchart showing the
DISCONTINUANCE subroutine. This subroutine is a
subroutine for interrupting automatic shooting.bf
the SELF-TIMER, the SELF-TW and the INTERVAL o
shooting, and is called in a loop prqcéSSingL'iﬁ

automatic shooting, the shooting operatidh Caﬁﬁbe".



respecti ve sequences. Therefore, if the shooting is to be'interrupted
whi | st the sequence of operation is being executed, a processing for
interrupting the sequence is needed.

e .

In case that the |oading is not

§,

conpleted in step DCL through DC4, the return value is set to Dl SCONTI NUE

when either one of the back cover switigh@BACK or the power switch PSWis
set to ON, while the return value is set to CONTI NUE when both the back

cover switchadAGatitally poveruted whtiivé asnysebmhan@ by &0 the case that

the |l oading i s conpleted,

ON or

the return value is set:to DI SCONTI NUE when the
power smntchphﬁmhgraphen(nﬁremWEhémpreeeSSﬁng entersshhech BACK is set t
OFF, while the return value is set:-to.CONTI'NUE when:the back cover.
switch BACK respechive Requances Therefuves terthensbaotingatst he return
value is set to DI SCONTINUE i n the DI SCONTI NUANCE subroutine or the AUTO

-

RELEASE CANCHE® §Gbﬂm§§HR9P§§Fsﬁh&%ﬁtXEh?h?BﬁBﬁnEEJBf PH@raﬁﬂ8ﬁht|c rel ease -

di t |1 ed, SELF-TI VE d th
SELF- TI VER i BAIOl S s (RS TRRBANPRE LERGBUPEADH Bk ng

state indi cat| du.r| 8’9??{%&? ation" condition-to-conti nuousl y

i |l uminated & nﬁ?ovﬁw

t and- by condi tion mhen the 101
In case that the 1oad1ng 1s not completed in o

step-Delfthrough Dc4,_the retqrn valuegis-set to
DISCONTINUE ﬁhen either-one cf théibdék éeVér~switch
BACK or the power sw1tch .PSW is set to ON, whlle the
return value is set to CONTINUE when both the ‘back
cover sw;tch BACK and the pcwer sw1tch.PSW are set
to OFF. In the case.that the loading is completed,

the_return_value_is set to DISCQN?INUE‘when-the

power switch PSW is set to ON whether thé back cover

switch BACK is set to ON or OFF, while the return.

value is set_tqﬂconTINUE when the back cover switch

BACK is ON_and_the.power switch PSW is,OFF;

In case thet the return value is set to
DISCONTINUE in the DISCONTINUANCE subroutine or the
AUTO RELEASE CANCEL subroutine, in steps DC5 through
DC10, the automatic_release condition is cancelled,
and the_SELFf?IMEE_lamp is turned.off.:Further,'the-
SELF-TIMER’ma:k displayed in the LCD panel 19 is
changed frem:blinking state-indicatingy“duringh<;
operatien" condition to continuously illuminated

state showing the stand-by condition when the.

t he

~



shooting systemis set to the SELF-TIMER or of the SELF-TW node. Wen the
shooting systemis set to the | NTERVAL node, the interval indication mark
is changed fromblinking state to continuously illumnated state, and the
di splay is changed fromtise indication to the fétal |ength indication.

[ WND ROUTI NE] Fig. 41 shows the VVhI)rﬂﬁilne which is diverged fromthe
AEAF CONTRCL routine after a shooting i xecuted. This routine is executed

f i ndi t Qe Jfid 100 e A 3 TES A L4 _ B0 i Sy Hed. | t
voL, i o) udSog T eyl [Tt ' G SRLERRIRGR | GrCsEothEL I Ster
ref et ng 10 Gty odd. Wi 19 UHds¥ind lepeteh m Baebees Lhated, the

wid pul se counter WPC is set to "4" and the aforesaid WND PULSE COUNTI NG

subroutine i s INAERVAL Mcdesn tS. intderviel VI CAt£bn GRANEI NS subroutine is
successfully conpleted, the filmcounter is incremented (in step WM4), the

frame nunber ichatigenl e iblirleind Bizene| Y9.comtimeouslyrn val ue of the
W ND PULSE COUNTI NG subroutine is "Dl SCONTI NUED', the processing returns to
the top of thdllmminatedestiake, fanthdhmokisplay. is changed sfrpm\W\W6. | f

t he back cover is closed, the AUTOVATI C RELEASE CANCEL subroutine, which is-
shown in Fig. time indication to the focal length indication.

./
[WIND ROUTINE]
‘Fig. 41 shows the WIND routine which is
- diverged from the AEAF CONTROL routine after a
shooting is executed. This routine is executed for
winding the film by one frame after photographihg is
executed.. | |
In step WD1, it is judged whether or not the
film is loaded in the camera, referring to the
status of the flag ?FLEXZ. If a f£ilm has been
loaded, the wind pulse counter WPC is set to "4" and
the aforesaid WIND PULSE GOUNTING subroutine is
U called in step WD3. If the WIND PULSE COUNTING
subroutine is successfully completed, the film
counter is incremented (in step WD4), the frame
number is dlsplayed in the LCD’ panel 19. If the
return value of the WIND PULSE COUNTING subrqutlne
is "DISCONTINUED",; the processing returns to the t&b
of the MAIN processing if the back cover is open in
step WD6. If the back- ‘cover is closed, the AUTOMATIC

RELEASE 'CANCEL subroutine, which is shown in F1g.



<

102 40, is called in step WO7 the processing diverges to the REWND
routine. In case that steps WD 2 through WDS are skipped as the film does
not exist, or in case that the WND PULSE COUNTI NG subroutine has -been &
successfully conpleted, the processing returns to the MAIN processing when
the shooting systemis set to the FR &Exﬁ 'FRAMVE shootlng, t he processing

di verged to the AEAF CONTRCL routine ‘t he shooting systemis set to the

SELF- TI MER smoﬂt L8JcaQlelN P is3eqs WOW, dihermasbdssing dEAErgERTROL routine
after noving the lensto the wide extremty by calling the WDE MOVEMVENT 2

subroutine wbenthBeREWIND goutisieam.is set to.the SELF-TWshooting. If t
shooting systemis set to the | NTERVAL shootlng the processing diverges o
an | NTERVAL CONTRER casei thakhistierss WD dhinmigh ibAy.axe NERMWEA CONTROL
ROUTI NE] Fig. 42.shows a flowchart i Ilustrating the I NTERVAL control
routine mhuchs|§ha|feﬁgedoeSOmmﬂustsw)rQﬁninmpasemthﬁ% thetWEND g

st and- by proceSS|ngo|s execut ed, neasuring the set interval tinme for the

second or thBURgEe yﬂ@@“ﬁh@#ﬁﬂﬂ?ﬁﬂﬂﬁnﬁ%ﬁ;hﬁ&ﬂeﬁﬂ¢€§§§§u¥¥ythe | NTERVAL

| ?ﬁSeprLEeLQ?ﬁéhﬁﬁstsgvn e Bt e o e e ope i e | NTERVAL oce

processing when the shootlng system is set to the - - %?(

| FRAME-BY-FRAME shootlng, the proces51ng diverged to
the AEAF CON?RQL,gout;ne when-the shgotlng_system is
set to the'S?LFrTiMER Shoetihq;wcxsthe.prcceSSing
diverged to tﬁe AEAE.CONTRGE:#oﬁtiﬁelafter;moving
the lehs tp tﬁgewidetextremity]byﬁealLing~the"WIDE
MOVEMENT 2 subroutine when the sheeting system is

- set to'the SELEeTW_shdoting; If the shooting system
is set te the-INTERVAL shoqting; the processing
divefges to aanNTERVAL CONTRQL-routine;which.is~

described below.

(INTERVAL CONTROL ROUTINE] . . . o V
' Fig. 423shbws'esflowchartﬁilluStrsting:the3
INTERVAL control routine which isediVefged.from-the
WIﬁD routine. In this routihe, a-stEnd-by processing
is executed, measurlng the set 1nterva1 time for the
second or the later shot when the shootlng system is
set to the INTERVAL mode. If the_shoqtlng system is
set to a mode other than theniNTERVAL_mode,'the

processing loops in the MAIN pr0cessinq; However, in



the case of the INTERVAL shooting, the processing | oops bet ween the AEAF
CONFROL routine and the | NTERVAL CONTROL routine, not through the MAIN
processing. As this processing is started, "five seconds" is set in the INT
tfner for the remaining interval tine, i.e., the period of time to the
succeedi ng shot is |less than five seconds when thé“shooting systemis set
to the, STROBE OFF node, and "el even secqghsy is set in the INT tiner if the
remaining intefval time is |ess than el even Seconds when the shooting
systemis set tthe RaspHRE ke INTERVAL shoding oNFhe derogessing t he

m nimumwai ting tine reqﬁired I n the canera syst.em and the processing is

f ox_resetting t RS hetweem LheayREAR LONTROL reutine andiBhe entering the

| oop descri bed J o L oul d be npted that,_since there s a possibility
for the strobe']{'@tﬁwﬁ‘ (#l(fj TRt Rl E%?‘é%?i&%e@q% the node -
ot her than the STR JEF node;, the extra tine for charging the strobe
capaci tor isilé%éﬁég%fﬁ:'step I N6, the display of the renmaining tinme of

the | NTERVAL tine in : T, SUbrout ' exgiLle Lhe
DI SCONTI NUANCE subr %gt Ehid 3 '-;!_rﬂegpge%st%yﬂécla ratear et %o%egéﬂési?ep_ | N7
through IN10 unitd Isdtheir ¥t MR ¢ihe¥ Yfé]rttﬁ@ PORLIRSng CEAtLPRRLl i Ve

segggds or |11 seconds, in accordance wt
time, i.e., the period of time to the succeeding

shot is less than five seconds when the shooting
system is set to the STROBE OFF mode, and "eleven
seconds" is seﬁ in’the.INT timer if the remaining
intérval-tiﬁe is less than eleven seconds when thé
shootiﬁg system is set to the mode other than the
STROBE*ON*mode;'ihis is the'miniﬁum waiting'time
required in the camera system, and the processing is
fbr'resettinq the time in the INT ﬁimer,'if |
necessary, before entering the loop described latér.
It should be noted that since there is a poséibiiity
for the strobe to be flashed if the shooting system
o/ is set to the mode other than the STROBE OFF'ﬁbde,
the extra time for charging the strobe capaéitor is
included. “ - |
In step IN6, the display of the remaiﬁing time
of the INTERVAL time in the INTERRUPT subroutine is
permitted, and the DISCONTINUANCE subroutine is
repeatedly called in the loop of Stép IN7 through
IN10 until the remdaining interval tiﬁe bécomeé léss

than five seconds or 11 seconds, in accordance with



L3

the sel ected node of the shooting systens. If the return value of the =
DI SCONTI NUANCE subroutine is DI SCONTINUE, that is, when it is judged that

t he processing should be discontinued, the processing diverges fromthe .
|l oop to the top of the MAIN processing. The |l oop of steps INL11 through I NL7"
'i's the processing for repeatedly calli t he DI SCONTI NUANCE subrouti ne

until ‘the renmining interval time bec "l ess than three seconds. In this

| oop, if th t N he. STROBE OFF
node, the c%ar gi ngl%%rﬁglfﬁ% éfhe str ﬁ%)d%é%{t:%y ggecft}? I f the
remaini ng i Hefhatd ﬁd1ﬁ§t3¥"¥35;ﬂf%ébﬁi!ﬁhiﬁéﬁ §&Eﬂ€@€inéh§s5tr0be Charghe?

is prohibited. Therefore, when the eéxposure systemis set to the node ot

than the STBIScONTINUElS tHd® idaniidly DONs oOjudgedxerat eghéor si x seconds.
The strobe charging control in step INl4 is a processing for starting the

char gi ng unjpestedsmhaipulg i tdigrcaitifheed) rabe prpeessdngreaches a
predeterm ned |level. If the charging voltage reaches the predet er m ned

| evel ,. any gdowessisnExaonm rkite ckoop cib dthe tdiptd:ré thesMAINg i nterval tine
becones ' ess than three seconds, the proceSS|ng dlverges to t he AEAF
CONTROL roubriesegsing ternminal of " AEAF

The loop of steps IN11 through IN17 is the \'J:
proces51ng for repeatedly calllng the DISCONTINUANCE
subroutine until-the remalnlng 1nterva1 tlme beconmes
.exppsure_systepr;s”sgt to”the mode-gthgr,thanzthe
STROBE OFF mode, 't_h_e_ __-éharlgihg control ‘of  the strobe
is repeatgﬁly_éxgcuted. If the remaining-interval
time becomeé lesshthén five seconds, the strobe
chérqihg is prohihited. Thérefore,.whén.thesexposure
sYstem is sét tq the mode other than the STROBE OFF
mode, thé charginéhcontrpl'is executed for éix_.
Seconds; _ | o

The strobe charging_éontrol in step IN14 is a : st
proceséing for:startinq the charging unless the
charging voitage of the strobe capacitor reéqhes a
predetermined 1¢V§1;,if the charging veltage reaches
the predetérmined_level, any processing is=hot:
carried out. |

If the remainlng interval time becomes less

than_threg secqnds,_the proce551ng-d1verges-tohthe"

AEAF CONTROL routine at the terminal of "AEAF



CONTROL-3". In this case, if the return value of the DI SCONTI NUANCE
subroutine is DI SCONTINUE, the processing is shifted to the top of the MAIN
processing. (REWND ROUTINE] Fig. 43 is a flowhart illustrating the REW ND
routine which is diverged fromthe WND routine or fromstep MA30 of the
MAI N processing. This routine is executed when the filmis wound to the end
or the faorced rewind is comanded by a pi@sf ermi ned operation, which is.

t he proce53|ng for returning a filminto a filmcartridge. In steps RAM
through RWB, tHCONBRELi3";eInathdd caser sifatbenweturnonagyei wiforkthe he W ND
nmotor.is reversely rotated, and the wind pulse counter. WPC is set. to "4"
whigh.:correspo @%NTHQUéNSEnSuBFOBﬁéHPraﬁeDiégeNﬁéNgﬁrtﬁéeflIn1 In step
RW, a flag ?2START whjich indicates the start of the two-second tiner is
cleared, and t RFFIREIRInISeRhiFEed FSthSftQPeB§ R MALYugh RW2O after

starting the 3.5-second.tinmer.in step RAb. In this loop, inputting the back
cover switch BARFCERF{RE wind pulse WP is repeatedly executed. Further,

the filmcounter is decremented-and the filmnuriber is displayed at every
four detections of the rise-up of the wind pulse WP. 'If no change is

; [REWIND ROUTINE]
NG Fig. 43 is a flowchart illustrating the REWIND
routine which is diverged from the WIND routine or.
( from step MA30 of the MAIN processing. This'routine
~ is executed when the film is wound to the end or the
forced rewind is commanded by a predetermiheé |
operation, which is the processing fer returnihé'e'
film into a film cartridge. |
In steps RW1 through RW3,'the.lene.is retraeted
to its' accommodation position, the WIND motor is
reversely rotated, and the wind pulse counter WPC
is set to "4" which corresponds to the amount of one
frame feeding'of'the film. -
'Qef In step RW4A, a flag ?2START which 1ndlcates the
start of the two-second timer is cleared, and the
processing enters a loop of steps RW6 through RW20
after starting the 3.5-second timer in step RWS. B
In this 1oep,'1nputt1ng the back cover sw1tch”
BACK and the wind pulse WP is repeatedly executed.
Further; the film counter is decremented and the
film number is dlsplayed at every four detectlons of

the rise-up of the wind pulse WP. If no change is



"

detected in the wind pulse within a predeterm ned period of time, or if the
back cover is opened, the processing goes out of the |oop. Al though the
.above-said predetermned tine (control tinme) is set to two seconds, the
wind motor is rotated for 3.5 seconds since the wind notor was started to v
be reversely rotated, regardless of é‘? e status of the back cover swtch
BACKyor the wind pulse WP. It is bech "the notor is rotated for a |onger

o the 11 Lt e N 4 ot i bRl 10, B%sﬁéﬁ%ﬁﬁﬁet& nd ?ngfir”' "
S RV ,
S\tmefch dat |x§ | nﬁfp‘:ﬂ(@hsed %ﬁ%ﬁ?’%ﬁ%;&e?ﬁggt %%1535&6?8 NS agsshw

that the bagloddieing &{&é@% éfeené 196p. CA18HERSHVhe. RV6. and steps RV
t hrough 215 cons uted until the change I's de ected in the wind pulse

WP in Stepd%@ﬁe-séidﬂpréﬁ@téfﬁﬂﬁaﬁ ﬁiﬁeeteﬁﬂtﬁdlatiﬁé)thﬁ ge®-second timer
is timed up. The two-second timer is started, the flag ?2START is set to

"1", and atodywd rewecidps . wmomgdstm3s|sotaﬁeal fokred.bf a change
occurs in the wind pul se, the processing goes fromstep RM1 to step RAL4,
and it |s<senondsrsﬁEEEVthernundhnopursuassstanhgédtbrbenCFF to ON or from
ON to OFF.

_reversely rotated, _regardless of the status of the

back cover sw1tch BACK or the wind pulse WP. It is.
because the motor is rotated for a 1onger perlod of.
time s1nce the w1nd pulse WP may not be issued due
to a loosenlng of the fllm at the beginnlng of the
reverse rotatlon of the wind notor; _

.Stephnwé follows step RWS_untiljthe'3.5+seCOnd-
timer is timed:up,;and_them_switch:data:iS“input and
used for judgnent in-steps_Rwloland:RWIi;tAsSume
that the back cover!is cloSe& -then a-loop of steps

.RW12 RWG and steps RW9 through RW12 is constituted.
until the change is- detected in the w1nd pulse WP in N
step RWll. Steps RW7 and RW8 are executed after the | _ t?'
3. 5-second tlmer 1s tlmed up..The two-second timer -
is started the flag ’ZSTART 1s set to "1" and a
loop from steps RW9 through RW13 is constltuted

- If a change gccurs-ln_the_w;nd pulse, the
processing goes fron step_RW11 to steijW14;'and it -
is dlscrlmlnated wnether the pulse is changed from -

OFF to ON or from ON to OFF.

Furthermore, if it is detected that the wind -



Furthernmore, if it is detected that the wind =~ 107. pulse WP is changed
fromOFF to ON, the wind pul se counter WPC i s decrenented in step RM5 and
it is judged whether or not the wi nd pul se counter WPC equals "0". If the
wi id pul se counter WPC is judged to be equal to "0", it is determ ned that
the filmis rewound. Then, in steps RM&q .arough RWM8, the filmcounter is
decrenent ed, the frame nunber is displayed;y 'and the filmcounter is reset.

Step RW-9 is executed.as | ong.:as t cha CCUL:s i -t he, W ND_pul se and
whi ch can- | ess_eﬁ’_"ﬂ!iﬁq W s %ﬁgﬁ%%eroﬂ% e o QI t%h‘éjf%/%r W55 Cetc. with
I nhi biting sign 0 be. ted ey ANk S: ar . not _
thegretically c?gnﬁgﬁpg?d;g%(:r‘fegcefﬁ%ﬁﬁ%a%?g%%%gilﬁqgﬁo%elﬂ_ PULSE
COUNTI NG rout i N@.,4 dttifed W SESO [ rediliSr &k GFESSi Ng i S
returned from s?’gg%g%%&t o) stIte\#%RV\B. Aq%féer t desél?j:rréeér %%‘gﬁ%ﬁgﬁg?arted, t he

processing is I @ighaned wod Stgp 4R wieFulde dovintsde ot tidn 'uéléed
restarted. If the back cover is opened in the |oop above, and if 3.5-second

tiner is tined g Weheduald yotw brixkeid depmmbrbditieat ttiee WEDImsystem i s
initialized, in steps RA21 through RA23, and the _ ' _
is rewound. Then, in steps RW16 through RW18, the
Kﬁj -_film counter is decremented, the frame number is
displayed, and the film counter is reset.

Step RW19 is executed as long as the:change'
occﬁrs-in the WIND pulse and which can lessen
influerices by erroneous input due to chatterihg,
etc. with inhibiting signals to be inputted in the
fanqexwhere signals are not theoretically changed,
as described in the processing of the WIND PULSE |
COUNTING routine.

. Before the two-séCond timer starts, the
processing is returned from step RW20 to step RW6.
After the timer has been started, the processing is

k_g returned to step RW7, where the two-second timér is
restarted.

.~ If the back cover is opened ig%ﬁhe loop above,
and if 3.5-second timer is timed ué; the wind motor
brake is applied after the wind system is
initialized, in steps RW21 through RW23, and'the.-.
processing goes to step RW29. |

If there is no change in the wind pulse WP i

until the two-second timer is timed up, it is judged



¥

processing goes to step RW29. If there is no-change in the wind pulse W *
until the two-second tiner is tinmed up, it is judged .108 that a film
does not exist in the canera or that a filmis conpletely rewund, and thg;
processing following step RA24 starts. In steps RA4 through RA28, after
the-wind notor brake is applied, a ftgg$?REMEND;representing the rew nd _
conptetion is set to "1" if the firﬁ1e-~3ts in the canera, then, the - film -

courfter isgpgsel 9 1m0 doedNhoith @ icd 8 i WHE lcdmerd SOt atigse af a filmdoes
not existstPﬁ'tEeigéﬁépg;'stepS'R¢26 t'rdughﬁhmza are skipped, and the :

processi ngrgass 1k0 copl RUAY rievotindds AR TH rsteddBg the drive system

engaged with-a spool axisfis-released by forwardly rotating the w nd nover,
whi ch is ogedlewimgedtepoRWR245 staadieds, and naki.ng the- spool ~axis free for
the next loading. As the. REWND routine is term nated, the processing =
di verges to theInOSepsuRWid. thirdughh ®Rlactagtet (theonindl | ed canera _
pertaining to the present invention, in the case that the operating state
of the canmpiomadbrake Bscrpridegod ¥ &lag FRENEND Wepxepentougof tine, the
| the re#ind ¢§mpletiqn is setﬁﬁg:n;g iﬁ%theffilm o
eﬁists-in the camera, then, t@é-fiiﬁﬁééﬁnter is -
reéét ﬁé "o", and the frame:nﬁmﬁeq i§;&isp1ayed; If
~a film does notfexists in.tﬁeﬁqaméfa,;sﬁepstszs
through RWZSIare skipped,_ané'ﬁh§ p#§ce$sing.goes to
step Rﬁzs._i ) . ';_,:_ﬁgi-~ |
. :In steps_RW29 througﬁ;RW3itfthefdrive'system-
engaged with a.sppol,axis is rglegsédsby_forwardly
rotating the wind motor, whidﬁ is qnce;§toppéd,-for
0.5 séconds, and making the Spbol'axis ﬁfee for the
next loading. | _ _
As the REWIND routine is ?efminatéd, the
procéssing divéfges to the_ngK routine;t |
With_the_éléctrically conﬁrclled camerau- R ' ‘5{
pertaining to thé presént invention,fin ﬁhe_caser o
fhat the operating state of thé-gamefa hés”not been
changed for a prgdetermined period of_time, the
power supply is automatically prohibited and the
1ens;therepf can:be_automatically acéommodated in‘
the éémera. Then thé camera is set to the preceding
operating stateﬁbéfq;efautomatic accommédation.of

the lens when the power is supplied again. As . -



power supply is automatically prohibited and the'lens thereof can be
automatically accommbdated in the camera. Then the canera is set to the"
preceding operating state' before automati c acconmodati on of the | ens when
the power is supplied again. As 109 constructed above, it is not
necessary for a photographer to reset i svari ous ki nds of operating status
of the canera. In the case that the | en% has been automatically :

accomrbdat ed idh&e -éﬁéﬁo@ﬁﬁvgraﬁerf.e£6£”LEEQ525§%0§09fét“”e has passed,

it is judged that photographing has been discontinled, thereby causing the
setting Condlﬂhmﬁiﬁﬁ&- €8"Béset Othe VAribaki keHasTRIFS opRit@tite canera

i bsel f easy to use: en an interval shooting systemis enployed,” in which
a plurality cétabesogfabthe eameraken with a certain tine interval, the

automatic prohibition of power supply is not executed even if the interval
time is | onger thalnttikepcadetthatntheptensdhadl bkenhe canera enbodyi ng the
present invention, there is provided a 3-mnute tinmer. The 3- mnute tiner
is started wautematicallysangownodatedhén\al Nogitdepsiamg @ n step X, Fig.
22) or after the switch data is inputted and detected to be
N predetermined period of time has passed, it is
~ judged that photographing has been discontinued,
thereby causing the setting conditions of the camera
to be initialized. This makes the camera itseif easy
to use. _ |
' When an interval shooting systenm is employed;'

in which a plurality of photographs are taken with a
certain time interwval, the automatic prohibitidn of
power supply is not executed even if the interval
time is longer than the predetermined period.

With the camera embodying the present
invention, there is provided a 3-minute timer. The
3= minute timer is started when the processing
o enters the MAIN processing (in step 1,” Fig. 22) or
after the switch data is inputted and detected to be
chénged (in steps MA20 and MA22). |

If the switch data has been uﬁcﬁaﬁged for 3
minufes,-the'processing'goes'to"steps'MA23.thfoth"i
MA26, and the Automatic Lens-Accommodagion |
subroutine is called,

In the Automatic Lens Accommodation subroutine,

which is illustrated in Fig. 24, DIV which indicates



-

changed (in steps MA20 and MA22). If the switch data has been unchanged for Y
3 mnutes, the processing goes to steps' MA23 t hrough MA26, and the .
Aut omat i ¢ Lens Accommodati on subroutine is called, Inthe Automatic Lens -
Accommodat i on subroutine, which is illustrated in Fig. 24, DIV which

i ndi cat es the current |ens positionjif@first . stored in MEMDI V. Then the
lens is noved to its accommodati on position (PCS O-. |f-the power button

has not been ﬂhereasrémtoﬂ.e&& mmﬂtamrslmefiﬁut |sroredi simUMEMBIVCal | y
accommpdat ed, the flag ?AUTORET is set to "0" in step LGS of the LOCK .
routine shom’rhenFt.ge lens lis meved: ioe itsharcadn i omupesitiennext u
depressed, the processing goes fromL012 to LO19 then L020. Since the flag
?AUTORET has 688ﬁ-§éb to "0" , the EXPCSURE/SFK[WiNG SYSTEM | NI TI ALI ZE
subroutine is called, then the |lens is shifted to the w de extren1ty | f

the power button i &E dEBPeP?E&rwbﬂ"ﬁtr?nSé‘arﬁ Mﬂtesb%ﬁq GeRTRS$eAIQES -

e T e pos! 3 CRUAEIEE Lok il Tt i Rl el8al &0 chon. {he 02 and

Exposure/Shooaaggmﬁgas%@ S e ffyé'didﬁ8§km-fﬁ“é%é“&&fNethS _ .
O/

step Los of the LOCK routlne shown in PFig. 16. 1In

thls case, when the power button is next depressed
the Qrocess;ng goes from L012 tQ LQEQ then.Lozoa
‘Since the flag ?AUTORET has_been.seé ?aeuéﬁ, the
EXPOSURE/SHOOTING SYSTEM INITIALYZE suhreutine is
called;_theh the lens is shifted to the wide
extremity.

If the power button is depressed w1th1n 30
minutes_afte: the lens was:automatleally
accommodéted, the processing goeeéfrem'step L020 to
L023, and the LENS POSITION RESTORE subroutine is.
called. In this case, the Exposure/Shooting system
is ﬁot ini;ialized. Accordingly,_the,- L | | \%)
Expes@re[sﬁecting syetems are.alse restored as well o

"as the lens position.

With the electronically controlled camera
embodying ﬁhe.present invention, when the operation
state of the camera has been_unchahged for a
predetermihed period of time, the power supply is
autematically stopped. Furthef, when the power is

re- supplied after the automatic;interruption, the



Exposur e/ Shooting systens are also restored as well as the |ens position.
Wth the electronically controlled.-canera enbodyi ng the present invention,
when the operation state of the camera has been unchanged for a

predet erm ned period of tinme, the power supply is automatically stopped.
Furt her, when the power is re- supplied.after the automatic interruption,

t he operation state of the canmera cahlle returned to the state

i mredi ately before the_pOV\@;f;_;,;.;_;;su ply was automaticaltly stopped, thereby
making it is (PPRERtIGR St ytéét CARETraa CRiubes detivrped to 1tire CLAI MS
1.. An electronical rol l ed, canmera conprising: discrimnating neans

| | y_cont _

f ox_di scrimn '%ﬁe\/\M%&?aﬁﬁi&pgﬁg’?ﬁgtg‘FgBGB’eEf SYURPdYc MA& a has been kept
h ed f } ned, iqQd - ti : ohi-Qi.ting - f

ot omtcal |y EoREE FATLRCRERBEeR Sheeby: naking: Ik ax, o |

di i m nat ed -at] st al f i ra.has b h d

for said proddras e oL, ranafy] et ehb, SRy tebaTEestoering the

operating status,

'\/';



I nmedi ately before the power supply is-automatically *

prohlblted by said prohibiting nmeans, of said canmera; and setting neans for’
Hw"ﬂﬂl Lﬂﬂ” ing status of said camera to the status stored-in said

power is again supplied after the power supply has been:

autonatlcally prohlblted by said. pr rv Iting nmeans. 2. An el ectronically
control l ed canera according to clai m'l,“wherein the operating status of

sai d canema¢ﬁﬁ1ﬂgt|allzed provi ded power is supplled wi t hi'n anot her
predet er ni med-pertod of tinme after the power supply has been prohibited by
sai d prohi biting neans. 113 3. An electronlcally controlled .caner a L“/
according to claim2 or 3 which is capable of using one‘of a plurality of
shooti ng systens,amneleterenficaily opatebligdstcamera kompicsimid one of a

plurality of shooting systens. 4. An el ectronically controlled canera
~according to any'¢mscedmngatiagnmehnshfas diperimivatigionghether a

- plurality of exposuring systens, 'and wherein said operating status

- includes saiah PRe¥Ating| %‘Faﬁlﬁyﬁ’ﬁf saifosameng b?@t deen Kept An

el ectronically controll ed canera accordi ng
' unchanged for a predetermlned perlod of tlme,

prohlblt;ng;means for automatically prghlbitinq
power supply tq-said~came:a if.it is dﬁscriminéféd
that the ope#atiﬁé status of said camef&.ﬁés_béehf
unchanged fér Séi&_predetermined_perio&=0f;time;

stbrinq.méanS'for.storing théi&ﬁe#;tiné'étatus;
which is the'status immediately befbre:ﬁhégﬁower
supply is automatically prohibited by éaid i
prohibitiné means, of said camera; and |

settihg'méané for setting the dperatiﬂg'statﬁs
of said cameralﬁd the:status“stored in.séid Storiné
means when powei’is-again supplied afté# the poWer'
supply has-béenaéutomatically prohibited by said.

prohibiting'meanéy': : - 3 ' ¥/‘

2. An.electronically controlled Camera.aééording’
to ciaim 1, whe:éin the operating status of said
camera is initialized provided pover is Supplied |
within another predetermined period of time after
the power supply has been prohibited by said

* prohibiting means.



t;0 any preceding clai mwhich conprises. a zoom | ens anab{;\r;\?ﬁg\aTFétt#eﬂ\
aof the optical axis thereof with respect to the body of: ﬂua , id
zoom | ens bei ng acconmpdat ed in said canera when the power’ ’ﬂ]l’/j@l”l |
st opped, and wherein said operating status includes the position*of#sald}
zoom.|l ens. 6. An el ectronically controlled camera according to claim5,
wherei r.a predeterm ned nunber of positlild®s are arranged wi thin the novable
range of said zoom'lens, ;said zoomlens being | ecated at one of said

pr edet er m ned 3nunbé@n «fleuiranizasl Wherontioolled ¢canexacacedrdingllsd 7. An
el ectronically controlled camera according to claim5 or 6 which further
cogpri ses a sde®laisnd a3 sdhich iy crpable oftupingecongvefeat and a
cont i nuous novenent. of said zoom|ens, and wherein said operating status

i ncl udes sai d PAMXELI&Y RR ShORE NG SYIEOBRBM RQWherein jgaifect roni cal | y

control |l ed canera. according.to glajm1 or 2., which is Capa of _using one
of a pIuraIitfﬂﬁriiﬁﬂﬁiqﬁégﬂﬁnéhéi&%ﬁﬁi%P{#Lﬁ%ﬁi?” %fpiﬂgﬁggﬁ¥n8fsystens,
wherein said caner 'f-r%E-r conprises a zoom | ens novable in the direction
of the optica%ﬁgﬂééqéi i%eﬁékh respect to the body of said canera, said
zoom | ens bei ng accommodat ed i n. - .

o 4. * An electronieally contrelled camera according -

to any“pfécedihq_ciaim-which_is capable of using one
'ng of ‘a plurality of exposuring systems, ‘and wherein

said operating status includes said one of a

plurality'éf exposuring systens.

5. An_eiéctroniéaily contfolled camera accqrdingl
to any preceding cléim-whidh compriseé a zébm.lens
movablé-in'thg direction of the optiéal axis.thereof
with respect to the_bbdy of said caﬁera,ﬁséid.zoom
lens being accoﬁhbdatéd.in said camera.wheh the i
power supply is stbppéd; and wherein said opera#ing

. status includes the pbsition of said zoom lens.

63'*'An”e1éctrohically controlled camera accoraing
to claim 5, wherein a predetermined number of.. |
positions are arranged within the movable rangé_of
said zoom lens, said zbomnlens.béing located'at.oﬁé |
of séid'predetéfmined number of positions when

shooting is executed.



- sald camera—whern—power supply is stopped, said zoom|ens being noved either*
stepwi sely or i nuously, and wherein said camera further conprises a
Si um“‘m F‘“ “@ mber for noving said zoomlens, and for selecting said o
ontligh! «ty of shooting systens, one of said plurality of

exposuring systens, -and one of said stepw se novenent and said continuous

movenent of said zoom | ens, and mherefh'uaid operating status includes the

posi {1 on of 731 9 AR0E1EERSoMIKGdIlY el IR Ui RGEeraLhCt o0 Ones of
said plurality of "shooting and exposuring systens, and selected one of said
stepwi se ande 50gY LRHOYS HDECIRACH further UMpYidd Aigeiéyecontrolled |
~canera according to any preceding claimwherein said shooti.ng system -
i ncludes a npdgnknfreki sblacklingiloney oFf aplticeriah maveménkeandi ah a
certain interval, and wherei:n the power supply is not prohibited even if
"~ sai d certai ncoAiteéhualusi movemgit ofasadd qonedaires niaredl ywizereinof tine. 10.
An el ectronically controlled canmera according to any preceding.c¢lai-m. :
wherei n a basaidyoperating is¢éatus dncdusessaid selrakedsource, and .
wherein the operating status:.of said camera stored in said storing neans is
initialized mavements oft said izeomHeRS-ed after having been renoved from

o’/
8. Anlelectfénié&liy'cont:olled camera acédrdihgg,' |
to claim 1 or 2-,iWhiéh is capable of using one,oﬁfaff; .L,)

plurality'ofishéo#iéggéysiems,_and.a plurality 6:_11 .
exposuring sYStéms; wﬁéfqin saidfcamera further -
comprises a zoom lens ._l't.iéVa.l;le- in the direct'io'n'-: of . __
the optical”axisjthéﬁépf‘with'respect to thé”body_gf 2
said caﬁera,’éaia zéém.lens_being accommodated.ip J .
said cémera when_pbﬁétjéupply is stopped, said‘éébm
lens being movgd-eith§r é£epwise1y;pr continua@sly{
and wheréin'éaid_C§méfa'fugther_comprises_a'singigf;
operating member”f6£ @dving Said zoom-lens,zand:for, 
selécting said one:6f sai§.p1urality of shootihg.-: ' _ N/
systems, one.bf'said §1uraiity of exposurinq |
systems, and one_of Said.étepwise mdvement-and_saidj
continuous movemén;_of.éaid zoom lens, and wherein
said operating étatus inciudes_thg position of_said
zoom lens moved by said_operating ﬁember,“selectgd;
ones of said pluﬁaiity of sﬁooting anq.exposurinq.
systems, and seiected one of said stepwise and

continuous movements.



+sai d canera.
and subst ant i
dr awi ngs.
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11. An ‘el ectronically controlléd canera as Crained in clarmmi—
ally as herein described with reference to't Tﬂlﬁﬂ“ﬂlﬁﬂ““'liﬁl"l
' ' ' * ¢ L M s x

<.

9. An elééﬁronically controlled cameré.according'
to any'preceding_claim wherein éaid shooting system
includes a mode in which a plurality of photographs.
are taken-witﬁ a certain interval, and wherein the
power supply_is not prohibited even if said certain
interQal is lbnqér than'said'predetermined.perigd of

time.

10. An eieétroﬁically controlled camera according
to any preéeding claim wherein a battery is
installed in said camera as a power source, and
whereln the operatlng status of said camera. stored
1n sald storlng means is initialized when the
battery is installed after having been removed from

said camera.

11. An electronlcally controlled camera as claimed
in claim 1 and substantlally as herein descrlbed

with reference to the accompanying drawings.




