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1 ELECTRONI CALLY CONTROLLED CAMERA The present I nvention relates to an

el ectronically controlled camera in which a plurality o shkhoat s9ggegn be
autonatlcally execut ed. Recbntly, camer as have been ‘desi gned to be capabl e
of "shooting with use of a so-called Self-Tiner. Wth this Self-Tiner, for
exanpl e, a photographer cafitake a picture of peopl e .i ncl udi ng hlnself In
the conventional Self-Tinmer shooting, a shutter is automatically released a
S|ngle time at a predetermned period after a shutter button was depressed
i order to take one Fﬁﬂnﬁﬁﬁéﬁﬁbnfﬁﬁﬁi&|defﬁ6ﬁﬁﬁ§ eRmpRiCh a plurality of
shooti ngs can be auto i th one operation
of the shutter button have becone available in order to take a plurality of
phot ographs with use of the Self-Tiner. The photographer may take a
plurality of pictur®hei preséat tiavebitdion aellated ity axf the same pictures
of the same arrangenment. Alternatively, he may intend to obtain a plurality

di fferent petegkrenigaliiycloatraljede cagmenae ighadgieth d n order to obtain

tures of different arrangenents, the interval between each shooting
shoul d not be PYBrahity. ofomboetingncemcbe automatically executed.

Recently, cameras have been designed to be

capable of shootlng with use of a so-called
Self-Timer. With thls Self-Tlmer, for example, a
photographer can take a plcture of people includlng
himself. -

In the'eonventionai Self-Timer sheetiﬁg; a
shutter is automaticelly'released a single time at a
predetermined period after a shutter button was
depressed in order to take one photograph.

Recently, cameras in which a plurality of
'shootings'can be automatically and seqnentially
executed ﬁith.ohe operation of the shutter button
have become available in order to take a plurality
A of photographs ﬁifh use pf-fhe Self-Timer.

The photogrepher may take a plurality of
pictures in order to obtain elplurality of the same
picéures of the eame errangement._Altefnatively, he -
may intend to obtain a plurality of different '
pictﬁres in which.a;rangements are changed.

In order to obtain pictures of different
arrangements, the interval between each shooting

should not be too short. However, in the
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conventional caneras, this interval period is fixed. If a plurality of =
pictures are taken at. this fixed interval period, it can take a relatively
| ong period of time. An object of the invention is to provide an inproved
el ectronically controlled canera in which the interval period for the
Sel f-Tiier shooting can be changed in accordance with the nunber of
~shootings to be executed. According to2the present invention there is

provi ded an el ectronically controll.ed canera capabl e of being operated in
an aut omat | cconyentionadecanernssh this quwlofpeszrm i 7 S Teedt be BN
autonatlcalhé%exec ted, ,said _canera conpr.isin means for setting the o

nunber of shobt? REUFBLAEY cRECRASHITSRY L& Hale e EM G Lhxefmt i cal |y
setting the J et yee a hqQo ce with said
number of sHOL |ﬁ%§it%égg°§keg%tg3% %Qk%b%aﬁ%%&qﬁkgﬁgikék time is set to
a first predsieidangg tife.i f said nunber of shootings is set to a
predeternlngggnunber -or Iess while said interval tine'is set to a second
predeterm ned ti ﬂﬁhltf)b% ak¢d anntaé ghvehedbnNds it PHovi@d™mie than said
pr edet er m ned nunber hus, when rel atively greater number of shootings is
execut ed, tmmpruweaaélécﬁEonicaeuytooberohaea,edmdnaiiﬁ'Whﬂdﬁeulvely
smal | er

the interval. period for the Self-Tlmer shooting can
be changed in accordance w1th the number of lgﬁ
shootlngs to be executed. ” B _dl.; _

According to the present 1nvention there is d:: _.;J'
provided an electronically controlled camera capable. | B
of be1ng operated in an automatlc release mode 1n
which a plurality of shootlngs can be automatlcally : l;
executed sa1d camera comprlslng' | .

_means for settlng the number of shootlngs to be
executed; and_ |

settind'meansdfor automaticallyieettiné the
interval time-betWeen each ehootingiin'accordance
with sald number of shootlngs to be executed. :

Preferably, the 1nterva1 t1me 1s set to a first .
predetermlned tlme if sa1d number of shootlngs 1s
set to a predetermlned number or. less,_whlle sa1d
interval time is set to a second-predetermlned tlme:'
if said number'of_shootings is set to more than said
predetermined number. Thus;'when'relatively'greater
number of ehootings is exeCuted} the iﬁter#al'time

is set to be short, while for a.relatiVer'smaIIer



3 nunber of
predet er m ne

predetermined tine is less than said first predeterntned time. Preferably,
said first and second predetermined tinmes are five seconds and two seconds,
‘ed that a period of time when the first shootlng
of said plurality of shoot'tngs after sagd automatic.rel ease node has been
started is a predeterm ned period regardl ess of said nunber of shootings.
Furt her nor e, nuimbega el ahant irey ogtee al wtleiva Bndsheet atiboBat L6nge! ease node
I mwhich a plurality of shootings are automatically executed, a period of
ti me between the omverdfentky aresidrpredeternined| nasbenodls and the first

respectively.

shooting the interval is set to be Iong. Conveniently,

d nunber is thriee. In anot-her enbodi ment; said second

It is prefe

shooting, and a period of tinme between each shooting being settable to

Kzﬁessary to be fE enked %Eﬁﬁ%t? y A b ¢ :
rein the ti,Ng..S execute ter said.s e.f1as4bgen charged even
t hough said §Eﬁ§r3gllé%s 4ﬁh§‘been £1rS€' $r8hd€arnlia "Ene

Preferably, said first and second predetermined
times are five seconds and two secoﬁds; |
respectively.

It is preferred that a period of timé when the
first shooting of said plurality of shootings After
said automatic release méde has been started is a
predetermined period regardless of said number of
shootings.

. Furthermore;-the camera may be bperated in

another automatic release mode in which a plurality

of shootings are automatically executed, a period'of'

time between the start of the another automatic
release mode and the first shooting, and a period of
time between each shooting being settable to desired
periods, respectively.

Conveniently, the camera may further comprisé:a
strobe, and means for disecriminating whether said
strobe is necessary to be flashed when the
respective shootings are executed, and wherein the
shooting is executed after said strobe has been
charged even though said interval time has been

passed after the preceding shooting.

desired peri &8%¥eerespectively. Conveniently, the canera may further

conprise a strobe and ans faqr dJSCFIﬁ] ting whether said strobe is
oo ﬁmﬁ %gds%%?'i‘ﬂggraﬁ’et%%@én?éd

and

sai d



Lraslaedeii. e et wanl .
. R N

passed after the preceding shooting. Exanpl es of the present invention-
will now be described with reference to the acconpanying draw ngs, in
which:- Fig. 1 illustrates the top view of an electronically controlled
canera enbodying the present invention; Fig: 2 illustrates the front view
of the canmera of Fig. 1; Fig. 3 illustraies the rear view of the camera of
Fig. 1, Fig. 4is a bIock di agram of t h&¥control circuit of the camera;

Fig. 5is a diagraymidrad f %@fgf@eﬁeniﬁ%newnomhonoef p@ zoom ng

switch; Fig. 6 is.a table show ng the relationship between:the exposure \J
systens (nDdaekciibddGritls ¥ &fiéréMes 60 tifk Jacdompadyingl € showi ng the
rel ati onship bet ween the shooting systens (nodes) and ‘the ‘displays thereof;
Fig. 8is a dm-wiaﬂjsa,tlioﬁlwwim-of segnents of an LCD panel

Fig. 1 illustrates the top view of an'

electronically controlled camera embodying the_

present invention,
Fig. 2 illustrates the front view of the camera
of Fig. 1, | |
Fig. 3 illusﬁrates'the_rear viewﬁqf'the camera
of Fig. 1; - o i _. _ | _ ' ;j
Fig. 4 is a'bleck diagfam of the control

circuit of the camera;
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Fig. 9. is an expanded view of a code plate and a table show ng the

rel ati onship between the code plate and the codes; Fig. 10 is a

di agranmati cal view showi ng an exanple of the zoomng operation; Fig. 11 is
a di-agram showi ng a nechanismof a wind pulse swtch; Fig. 12 is a diagram
showi ng an exanple of an output of the wind pulse-switch WP; Fig. 13 is a
flowhart for a RESET routine;, Fig. 14 i flomchart for an

EXPOSURE/ SHOOTI NG SYSTEM | NI TI ALI ZE subr tine; Fig. 15 is a flow chart for

"Z00OM | NI TI ALI ZE sghrouts Fi . Wﬁ%ﬁ; routine;
gﬁgﬁ 17 is a flomchg? f%r&%,ERg%E NUIVE agg J%rodﬁl éé%%% ;? lﬁ IS
a 11 owchar t { 0popBEl1SKSHEVa! MoBle?Byaldaiaut i ne; Fig. 19'is a flovchart
for-a LOADI NG sgbroutlne Flga 20 1's nglowchart for a WND PULSE COUNTI NG
subroutine; Fig. 21rig.ael iewahaableoshwirinyTHRAFeIMtIsHER{s; Figs. 22-A

22-B and Fig. 23 are a flowchart for
<:> between the exposure systems (modes) and the

displays thereof;

Fig. 7 is a table showing the relationship
between the shooting systens (modee)'and the
displays thereof;

Fig. 8 is a diagrammatical view ofasegments of

an LCD panel;

Fig. 9 is an expanded view of a code plate and
a table showing the relationship between the code’
plate end the codes;

Fig. 10 is a diagrammatical view showing 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;

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 flowchart for a LOCK routine;

Fig. 17 is a flowchart for a FRAME NUMBER

DISPLAY subroutine;
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a MAIN processing; Fig. 24 is a flowhart -for a LENS ACCOVMODATI ON, .
AUTOVATI C LENS ACCOVMODATI ON,, W DE MOVEMENT 1, and TELE MOVEMENT
subroutines; Fig. 25 is a flowhart for a LENS POSI TI ON RESTORE subrouti ne;
Figs. 26 through Fig. 29 are flowharts for a TELE/ WDE MOVEMENT routi ne,
and nodifications thereof; . Fig. 30 is a flowhart for a WDE MOVEMENT

2 subroutine; Fig. 31 is a flowhart for{g ZOOM TO TELE subroutine; Figs.
32-A and 32-B are a flowchart for a ZOOM TO W DE subroutine; Figs. 33-A and
33-B are a flowchar rigor 18n iEXROBYBHCRHOPT Ifde SYWHRY FYSHRNG subrout i ne; W
Fig. 34 is a flowmhart for a VAR ABLE SETTI NG subrouti ne; Fig. 35is a ~
flowchart for BINYARADBZE Stbkctt@Negubroutine; Fig. 36.is a.flowhart for a
VARI ABLE DI SPLAY subroutine; Figs. 37-A through 37-C, 38-A t hrough 38-C '
show a flowhart. f oFign AEAEsCENfRGWChamm for B JOAING. a flowhart for an

AEFM subroutine; Fig. 40 is a flomchart for a DISCCNTINUANCE
subroutine, _ _ : _

Fig. 2o_is a flowchart for a;lWIND_PULSE
COUNTING subroutine; |

Fig. 21 is a flowchart for aﬁ IﬁTERRUPT.
subroutine; |

Figs. 22-A 2243 and Fig;,23ﬁare_a.f1¢wchart_for i
a MAIN processing;

Fig. 24 is a flowchart for_a;LENs;, 
AccoMMODATIoN, AUTOMATIC LENs'AccoMMpDAmiéu;gwiDE
MOVEMENT 1, and TELE MOVEMENT subroutines;

Fig. 25 is a flowchart for a LENS POSITION
RESTORE subroutine; | | 1

Figs. 26 through Fig. 29 are.flowchafts,for a
TELE/WIDE MOVEMENT routine, and modifiéatipns_ |
thereof; . Fig. 30 is a flowchéit for a WIDE
MOVEMENT 2 subroutine; o o o/

Fig. 31 is a flowchart for a ZOOM TO TELE
subroutine; _

Figs. 32-A and 32-B are a ficwchart for a;ZbOM.
TO WIDE subroutine; .

Figs. 33-A and 33-B are a flowchart for an
EXPOSURE/SHQOTiNG SYSTEM SETTING_Sub:outiﬁe;,

Fig. 34 is a flowchart for a VARIABLE SETTING

subroutine;



subr quti ne;

Fig. 41 is a flowhart for a WND routine; Figs. 42- A and 42-B

show a flowchart for an | NTERVAL CONTROL routine; . and Figs. 43-A through
43-C show a flowchart for a REWND routine. As shown in Fig. 1, a camera
body 1 has a stationary barrel 2 and a noving barrel 3. As shown in Fig. 2,-
the front of the canera body:- 1 contains a distance neasurenent section 4, a
finder window 5, a zooning type strobe gz a photonetric el enent, such as

f

CdS, and a self-tiner lanp 7. -The back

the canera body 1 has a back

wer 8, a mode bulkR %5 a6 o oFlowedre £6r @ VARYREDW E8RrE Tk 200m

12, a power button 13, a green lanp indicator 14, are
i ndi cat or 15, subrouthian; cover rel ease lever 16 are prOV|ded ‘When the back
cover release |lever 16 is noved froman upward stop position to a
downwar d stop posi tHign, Seﬁaé)amlcfmm::tﬁtofnnsa VKRDABDE baskbrawver 8 is
opened the back cover release lever 16 is in the downward stop position,
| e when t heubxetdaesr 8 is closed, the back cover rel ease | ever 16

urns to

of the canera body FiG€ont

its upmard stop position. As shown in Fig. 1, the upper section
T GhEANaN 715 13-A thEoTR 38-C show

a flowchart for an AEAF CONTROL routlne,
Fig. 39 is a flowchart for an AEFM*Subrqutine;
Fig. 40 is a flowchart for a DISCONTINUANCE
" subroutine; | | | '
Fig. 41 is a flowchart for a WIND routine;
Figs. 42- and 42-B show a flowchart for an
INTERVAL CONTROL routine; and '
- Figs. 43-A through 43-C show a fldwdhaft for é

REWIND routine.

. As shown in Fig..l,_a camera body'i has a -
stationary barrel 2 and a moving barrel 3. As showh
in Fig. 2, the front of the camera bcdy 1 contains a
distance measurement Sectioh 4, a finder window 5, a
zooming type strobe 6, a phdtometric element, such
as Cds, and a self-timer lamp 7. The back of the -
camera body 1 has a back cover 8, a mode button 9, a
select button 10, a drive button 11, é'zoom lever -
12, a power button 13, a green lamp'indiéatbr 14, a
red lamp indicator 15, and a back cover felease-
lever 16 are provided. When the back cover release

lever 16 is moved from an upward stop posifioh to a
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button 18 and an LCD panel 19. The TWbutton 18 is used when selecting two
opposite positions which are mutually extrene ends of the novabl e range of
the zoom | ens. The zoom|ever 12 can be noved in a first direction,. _
indicated by arrowrl in Fig. 1 and a second direction, indicated by arrow”.
-r2. The zoomlever 12 pernmts the canera lens to be noved between a wide -
extremty and a tele extremty. The zoo®&l ever 12 is used for setting the
exposure system and the shooting system (which will be described later)

wi th the funcidownwaird stopdsodition, thhadbask dovee Bubpens.ll. Referring W/
to Fig. 4, the canera contains a control circuit conprising shutter-related
processi ng i nWhesodihat ibackiic¢dver B.i s openddsi théebaokegoaeed circuit has
been desi gned whi ch contains the main CPU, sub CPU, drive IC, - autofocus IC
and ot her el e¥elefisss lever 16rhks nin rtlepdoenvardsstap postigiilosyi ng S
functions in response to input signals provided to the canera: (1) Controls

t he zoom not oWhdd® ¥hen EhhiRACK i GPYERR of S dFl98ed; r Ehet bagk) ‘Controls
illumination and blinking (the illustration thereof is omtted in Fig.1
Lhrough i o, 3FoSER Me ks, 1SHRF (1R TekeRRS L anTER PPEOFHCEEoD |

position. . . ..

_As shcwnfiﬁ Fig;”1; the-uppér.section'Oﬁ,ﬁhe~
camera body lgcbhtainsfa shutter buﬁtoh 17;;a TW:'
button 18 and an LCD panel 19. The TW button 18 is
used when seiecting'tﬁo opposite positionsfwhicﬁ are
mutually extreme ends of the movéble range_ofzthe
zoom lens.

The zoom lever 12 can be moved in a first_
direction, indiéated by arrow rl in Fig. 1.and-§;“'
second direction, inﬁicated by arrow iz. 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 1éter)_ . o
with the function of the mode button 9 and the.dgive
button. 11. |

Refefring_to_Fig. 4, the cameré contains a . -
control circuit comprising shutter-reiatéd-.»
processing in association with a drive IC. A single
integrated circuit has been designed which contains 
the main CPU, sub CPU, drive IC, autofocus IC and |

other electronics. . The main CPU performs.thé_



di stance neasurenent-rel ated indication, the red | anp indicator 15 which
prOV|des strobe-rel ated indication, and the self-tjner |anp 7 which
provi-des a self- timer-rel at'®d i ndication; (3) Controls the indication in
the LED panel 19 ; and (4) Controls the charglng of the strobe circuit.
Information-is inputted to.t.he main CPU by the followi ng:- (1) Main power
switch PSW which is set tg ON while th omer button 13 is depressed, and
set to OFF when the power button 13 is not depressed. Power is supplied to

t fies canera whe | §..S state of
pBwEr supply, E"ﬁ?ﬁ“ﬁ%@?’%&%& yilns%%r g’%nggt;c% &%@'ﬁ{ %@\A]/‘eeéri switch is
set to ONint P ted state; (2) Photonmetry switch SWs
which is set t%f%gﬁﬁﬁgnéghghéh%??g?sbutton 17 i s depressed hal fway; 10

(3) Release switch PYR conbielis EhecCkobh MIteRCRnENA FiUM fotdgt ton 17 is
fully depressed; (4) oomtele swtch TELE, which is set to ON when the

n1|ever 12 vhadaspbioeedatrive aiceatite, neutral positi-on towards a tele
°rh .(2) Controls illumination and blinking (the |
illustration thereof is omitted in Fig.1 through
Fig.3) of the greén lamp indicator ‘14 which provides
distance measurement-related indication, the red
lamp indicator 15 which provides strobe-related
indication, and the self-timer lamp 7 which provides
a self-timer-related indication;
(3) Coﬁtrols'the indication in the LCD panel
19.; and _
(4) Controls the charging of the stfobe
circuit. |
-Informatién is inputted to the main CPU by the
following: -
(1)'Main.power switch PSW, which is set to ON
LU while the powe# button 13 is depressed, and set to
OFF when the power button 13 is hot'depressed. Power
is supplied to the camera when the power switch is
" set to ON in the prohibited state of power supply,
and the power supply is prohibited when the power
switch is set to ON in the power supply permitted
state; |
{2) PhdtOmetry switch SWS, which is set to ON

when the shutter button 17 is depressed halfway;
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(5) Zoom wide switch WDE, which is set to ON when the zoom|lever 12 is ,
di spl aced froma centre, neutral position towards a w de side r2; (6) Zoom
node switch MVSW which indicates the novenent node of the zoom |l ens, that
is a step novenent or the continuous nnvenent (Step novenent .and the - '
conti nuous novenent are described | ater (7) Mode switch EXPSW which is
- set to ON while the node button 9 is di essed The node button 9 is used
for setting the exposure system (8)° Drive smntch DRI VSW which is set to
ON whi | e the drive(3jutReledde i swhechgSHRpr whiel: iBheets ibce dutben 11 i s (W]
used for setting the shooting systen1 (9) Select switch SLSW which is set
to ON while tthe sHutttenivutbon 017 sisefuylyegepreesedfhe sel ect button 10
~is used for selecting the nunber of frames to be-shot at t he SELF- TI MER
shooti ng, starting4) o teleswitoh| TERBot Whidchndst meti ficcodhl tine,

etc.; (10) Zoom code inputs, ZC0, ZC% apd ZC2, which are referred to for
controll | ng then éﬂ‘oe rﬁﬂ‘?‘hjﬁﬁl"er 23 ﬁl‘air?ﬂbaf’ﬁé iEEEH‘I a geH¥eetc. Furt her,

detai |l s t hereof escribed ter over swi t ch BACK, which
is set to OFP %ﬂ%ﬁ?*tﬂ? ERo Va¥ e%s%éi EEQ ¢ pressed

- (5) ZOomiwideeswltch WIDE,cwhich_iseset,to-ON,
when the zoom'lever'lz is displaced-from'elcentre;
neutral poSition towards a wide. s1de rz,yei-if

(6) Zoom mode sw1tch MVSW which indicates the e
movement mode of the zoom lens, that is a step
movement or the continuous movement . (step;movement
'and_the continuous movement are_descrihedjiaterf;.

(7) Mode switch EXPSW, which is set tOJON while
the mode button 9 1S depressed._The mode button 9 is
used for setting the exposure system,'

(8) Drive sw1tch DRIVSW, which 1s set to ON
while the drive button 11 is beanJdePrQSS?d{:Thﬁﬁ
drive button 11 is_uSed for setting_the”shooting
system; | .:_ - _ :- e;il=i-:_. C -EJ

(9) Select sw1tch SLSW which is set to ON | ‘
while the select button 10 is being depressed _The .
select button_lo is used for selecting_the_number-of
frames to be shot at the SELF-TIMER:shootingﬂ,-_ '
starting time of the interval shooting and the.
interval time,.etc.;_  _ :

(10) Zoom code inputs, zco,_ZCI;:andwzcz,_which'

are referred to for controlling thezlenS'position;-



down. and set to ON when the back cover ‘87iis closed and the |lever- returns to .
its accommmdation position;. and (12) A wind pulse.switch WP for detecting
the filmfeeding. Further détails thereof will be described Iater. Next ,

t he zoom node switch MVSW the zoom w de switch WDE, and the zoomtele

switch TELE are described in detail. The zoomrel ated swi tches MSW W DE,
and TELE are controlled by one zoomlevef| the contact point |ayout being
shomm in Fig. 5. The nechanlcal construction of the zoomrel ated sw tches

I ude cont ackgspn tigq fs dtdqnherbidtl Moo enesr et Jhpy are
scribed in detail | Ow | ndi vi dual | y. The zoomtele switch TELE is set to

“ON when the Zoghereosr wlazbesmgigﬁcmlhﬁaadléﬁm the centre position toward
the first direction indicated by arrowrl in Fig. 1, and the zoom w de

switch WDE is set t(a1QNBaed ddver ewitah BACK, ditsitlacksl sebeta t he second
dlrectlon I ndicated by arrow r2. And both the zoom w de switch WDE and the
mtel e swit OFFTRbENathes dack coveminalaase Arver cdéeris pressed1?.
ced at the centre (neutral position. The zoom npbde switch is set to ON
when the zoom down and set to ON when the back cover 8 is closed
and the lever returns to its accommodation position;
and .
(12) A wird pulse switch WP for detecting the
film feeding. Further details thereof will be
- described later. o N
Next, the zoom mode switch MVSW, the zoom wide
switch WIDE, and the zoom tele switch TELE are
described in detail.
| The zoom-related switches MVSW, WIDE, and TELE
are controlled by one zoom lever, the contact poiht
layout being shown in Fig. 5. The mechanical -
construction of the zoom-related switches include
contacts and a brush attached to the zoom lever 12.
R They are described in detail below individually.
‘The zoom tele switch TELE is set to ON when the
zoom lever is being dlsplaced from the centre
position toward the first direction indicated by
arrow rl in Fig. 1, and the zoom wide switch WIDE ié
set to ON when the zoom lever is'displaced towafd.
the second direction indicated by arrow r2. And |

both the zoom wide switch WIDE and the zoom tele

switch TELE are set to OFF when the zoom lever 12 is
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| ever 12 is located in the region between the. position halfway fromits =

centre positi

on toward the first and second direction rl, r2 respe

The zoom node switch is set to. OFF when the zoomlever 12 is furth
in the direction of arrows rl, and r2 fromeither of its halfway p
Step novenent and continuous novenent corresponds to ON and OFF states of
t‘he zoom node swi tch, respectively. Wt§Zt hese conbinations, five
conditions are inputted to the nain CPU. The data is used for the zoom _
. operation or phgcehoati Bhes rentiea(theitrad)pprsitinmt em setti-ngs. For W/
| instance, when perform ng the zoom operation, the information for the -
. forward/reverse rofhti asoaf nbde swirbchotisr sedida: [N sty cdhe i 2o00S
moverment of the zoomlens are inputted to the main.CPU Referring to Fig."
4, while, thelewbrCRR dsnilogated rhandhe negdon khatweenheses an i nfrared
LED and a position sensor PSD. through an autofocus,  |.C and transm

di stance neasbesibapndhed fWpymtred AfSoCENEEe EOHEIMN AHATHRS dat a

fromthe CdS

13. accor di ngf 155EoAREN&&CPRImAiEeSEHPNCAY -

the strobe ci

to the main CPU._ The driyve [C_co_trois-thgishftte Ci
_  Eh TR e Y1 ghes
_égghtmode switch iS-se@-to pFE~ﬁh¢h the zqom-;ever“
12 is further moved in thg directiOnqu arrows ri;
and r2 from either of its halfﬁay.positions:#_
Step movement and continuous movement

corresponds to ON and OFF stgtgsIOf the zdom mode-

'cdhditiohs are inputted to the.main CPU. The data is

used for the zoom.operation_Qr"the.shopting_SYStem

‘and ﬁhe'exposure system settings. For-instance, when

performing the3zoom_ope;ation,.thé infd#matich for.
the forward/reverse rotgtion of the zoom motor, and
the step/continuous movément of the zoon ‘lens. are-
inputted to the,.mai.'n_ CPU. | o

Referring to Fig. 4, while,_the_sup CPU- -
controls a range.finder;-which gomprisgs:an.iﬁfrared
LED and a position sensdr P$D_through-§h:autofocus
IC, and tfansmits”the distance measureﬁent'data from
the autofocus IC and the photometry datd from the~~‘
cds to the main CPU. |

The drive IC cbnt;o;s_the.shutterlcirCUit-;

ctively.
er noved ,
ositions.

ts the

rcuit "/
signal to

switch, résPectiﬁely,fwith.thesefCOmbiﬁétiOﬂs; five



The mpde button 9 is operated for setting the exposure system As shomn I n
Fig. 6, the followi ng three_ exposure systems are available: auto (Strobe
-automati c flashing node); stTobe ON (Strobe forcedly flashing node); and
strobe OFF (strobe flashing prohibit node). Fig. 6 show the indication

mar ks corresponding to each of aforesaid three exposure systens. In the
case of AUTO, no mark is provided. A cousfeer EXPMODE (hereinafter nerely
cal l ed "EXPMODE") is provigded in correspondence with the exposure systens.

E”FW\/DDE [ err] aeepedingd tad Sonh@nds fleh @le asub drwpaandFoutpaesct i vel y.
operating the node button 9, the value of the EXPMODE is changed. The

dr|ve button la triggerasddnadr toetthiengtrobes mitauikt system As shown in
Fig. 7, the following five kinds of shootlng nodes are avail abl e; FRAVE- BY

- FRAME shooting no@fbe sBde- butERnSdd s SagtdBQQtﬁnnﬁsetk@ngnthe | NTERVAL
nDde and FORCED REWND node. Fig. 7 al so shows the indication mark
r espondi ng FﬁpeﬁeﬁeoﬁYFﬁémabéﬁeSPPW@ dmodtighg roddre fmlimwings provi ded

f FRAIVE- BY- ME shootin de. A counter DRI VEMODE herelnafter merely
call ed "DRl VEI\/%E“? PEPRFY Pdééf,St&H‘& fre BRAJEREIE | e @Yt (Ftroheg

automatic flashing mode); strobe ON (Strobe forcedly
flashing mode) ; and strobe OFF (sffobe flashing
prohibit mode). Fig. 6 show the indication marks
corresponding to each of aforesaid three exposure
systems. In the case of AUTO, no mark is provided. A
counter EXPMODE (hereinafter merely called
"EXPMODE") is provided in correspondence ﬁith the
exposure'systems. EXPMODE "o0,", "1,", "2"“'correspond
to AUTO, strobe ON, and strobe OFF, respectivelg, By
operating the mode button 9, the value of the | |
EXPMODE is changed.

.. The drive button 11 is operated for setting the
shooting system. As shown in Fig. 7, the_foilowing
five kinds of shooting modes are available;
FRAME-BY- FRAME shooting mode, SELF-TIMER mode,
SELF-TW (tele/wide) mode; INTERVAL mode, and:FORCED
REWIND mode. Fig. 7 also shows the indicatiop_mark_
corresponding to each of the above five-shpoting:
modes. No mark is provided for FRAME-BY-FRAME, |
shooting mode. A counter DRIVEMODE (hereinafter
merely called "DRIVEMODE") is provided, and the

DRIVEMODE "0000,", "0001,", "0010,", "0011,", and
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[err] correspond to the FRAME-BY- FRAME node, the SELF-TI MER node, the »
SELF- TW node, the I NTERVAL node, and the FORCED REW ND node, respectively.
In the FORCED REW ND node, mark "*" of [err] is replaced with either 1 or
0. The SELF-TWnode is described later. The DRI VEMODE i s changed between
"0" and "1" when the drive button 11 is depressed. Indication marks -
correspondi ng to EXPMODE and DRI VEMODE qu di spl ayed in the LCD panel 19,
and the shooting is controlled in accordance therewith. Still nore, if the .
drive button 21*ks kepdrregpendetiof the "PRAMERBY-FRANME mode)dthd he shoot i ngJ
systemis set to the forced rewi nd node. In the | NTERVAL node, both the -

i nterval st ar SERP-TIMBERamodeh e ther SELFOTW. mtede/,altlraari[m In the canera

of thi's enbodinment, the interval starting tine is set by a relative time
that is, the Bede+iagdt the BPRCED REWINPa modenotnespaat keelyy Enperiod of

time (ninutes seconds, or hours) fromthe Lime mhen it is set. The

i nterval tinethe FARCEP BEWINReBRAS sHEEkaNE": RE S0vealli 46 shot. In the <:>
SELF- TI MER nod f t he SELF-TI VER N
orovi ded« Cereerheed KiFBTetEnRNIcRR: By SRECERS T Bodclh oot the firseT

shooting is e e zoom | ens belng Iocated at the de5|red
posi ti on, dﬁgﬁgégg%%g%gt%gotlng s

The DRIVEMODE is changed between no and wyin

-

when the drive button 11 is depressed. Indication

marks correéponding to EXPMODE and DRIVEMODE are.

IS

displayed in the LCD panel 19, and the shootlng 1s

" controlled in accordance therewith. Still more, if
the drive buttcnwll is kept depressed for more ‘than
three seccnds, the shooting system is.set toﬁthe_:
fcrced rewind mode. | |

In the INTERVAL mode, both the interval3

starting time and the period of interval can be set.
In the camera of thiseembodimeht,'the.interval .

starting time is set by a relative time,. that is,

Q.

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 a shot and the succeedlng shot..In the.
SELF-TIMER mode, flve_klnds of numbers of-frames_fof.
the SELF-TIMER are provided. SELF-TW is a mode in -
which two shootings are executed: the first shooting
is executed_ﬁith the zoom lens being_locaﬁed at the .

desired position, and the second shooting is
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executed with the lens at the wide extremty. Next, the details of the

i ndi cation marks displayed .in the LCD panel 19 are, described with reference
to Fig. 8. The exposure system mark and the shooting systemmark are

di spl ayed when the node button 9 and drive button 11 are depressed,
respectively. As the neanings of each of the marks has been al ready
described, the remaining marks are deschided below. In Fig. 8, the mark
"INT" is'illum nated when the shooting syStemis .set to.the interval node.

(N n " ‘A1 A i JTY -3 : ' : : 1 nt ar i i i
Toe, mark " <--gyecRd®Weithh thdTiehs é@oﬁl\#g"‘t}‘iag.t QE"%@E@E&@' time is being
set. The mark "S" at the left side of "I I's -di spl'ayed when the interval
starting time is baidk Sethe Aethi pocoOESte 1HA1BBEfon marks Which is
| ocated below "S" is also displayed. A battery nark_zo_ls I spl ayed when
the battery ofditdpdaye®rin i theli BChaparél feoapat adsepipsingizhea 21
I ndicates the focal length, the interval starting time, and the interval
tie. The uni referercmito sFiove. \itiee éxposural systemhmakkt Aadzoom lens is
played. The unit marks "s", "nf and "h", which respectively correspond
to "second", '‘thenghootingl system marlk aré¢udisplayedhwhenhéhpemodé of tinme
in the | NTERVAL shooting nmode is set. In this case, segments are comonly
used for "ni M¥Ftami® apdgirive butkon lh-arerdepressedse sel ectively
respectively. As the meénings of'each of the marks
‘has been already déécribed, the remainihq marks are
described below.
In Fig. 8, the mark "INT" is illuminated when

the shooting system is set to the interval mode. The
mark "<-=>" below the "INTY is shown when the
interval time is being set. The mark "S" at the left
side of "INT" is displayed when the interval
starting time is being set. Simultaneously, the mark
W———->" yhich is located below "S" is also o
displayed. A battery mark 20 is displayed when the
battery'df:the'camera'is discharged. Segment |
L displaying area 21 indicateé the focal length, the

interval starting time, and the intérval.time. Thea

unit mark "mm" is shown when the focal length of the

zoom lens is displayed. The unit marks "s", npw and

Yhv, which'respectively‘dorréspond to'“second“;”

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

period of time in the INTERVAL shooting mode is set.

In this'caée} segménfs ére'comhohly used for "m" and

"mm". These "s", "p@, "h";'and““mﬁ“' are sélectively
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illum nated according to the selected period of - time. Segnment displayimng
area .22 is illumnated for indicating the frame nunber, the mark "EX' being
the unit mark of the frane nunber. Fig. 9 shows a diagram of the zoom code
i nputs. The zoom code plate constitutes a part of the zoom'lens barrel and
has a pattern such as shown in Fig. 9. The oblique-lined portions of the
zoom code plate are constituted as contdées, where four brushes contact the
‘code plate. The brush located at G\ND'is grounded, thereby G\D is used as a
common 't er m nalllnmimatéd wcbardihgeethhghseléﬁ@éﬁsg@mﬁmﬂb@dﬂe:detection,‘_;
- The codes ZCO, ZCl and ZC2 are set to "0", when .each brush contacts the
respective tertimml sSegment displaying, avenl 32t Ae dddwminadeseifary "1" when
- the brushes do not contact the respectjive terninals of the code plate. In
this descriptiiicatingcthetframer numrber, cShe warkc{'EX"hpaing R inuity
relation of these termnals is known as a zeom code ZCODE. A position code

POS and a di vi¥lidn Rayde of \FBE LXRIGnBUMBEEor di ng t0 the above-nentioned -
zoom code ZCODE so _ to,cantrol _zoom ng. The.position cades P are used
o dl st ngul sh 11 ve il (TS b “RHECEAB: 58r 5B AEoRe R, SmRBEsL i on.
that is, Pgsoslmﬁ‘ses?zﬂé& c de Wetésné‘éﬂéufasl QCBEEQGE tt?x% %%%g{nmdat lon

position;

‘lens barrel and has a pattern such as shown in Fig.

9,'The-oblique-liheduportiéns'QfgthéQZbom che-§1ate

are constituted as contacts, ﬁhefé_fgﬁ;ibrﬁshes . -

contact the que_plate. The.brushfiocéted g£ éND is

grounded; théreby GND is used,as_a_éémmon-términal

while the.o;her three bruSﬁes are-us§d £6f_c¢de

detection. The codes ZCO, ZC1 and ZC2 are set to

"g", when each brush CQntécts the respective
 terminals of the code plate, Whiig the.CQdesfare:set

to "1" when the brushes do_ﬁot contact the

respective ferminals of the code plate. in:this

description, a three-bit information code detected

by the.continuity relation of_thése-te;minals-is | o gg;

known as a zoom code ZCODE. |

a ﬁpsition code ?OS and a division cede DIV are
defined according. to the above-mentioned zoom code
ZCODE so .as to control zooming. | |
The position codes POS are used.to_distinquish
five conditions of the photographing lens in the -
position, that is, POS is set to "O" when the lens

is located at the,accommodation position; POS is set



to "2" when the lens is in the lens stop prohibited range between the wi de
extremty and .the accommodation position;, POSis set to "2" when the lens
is located at the wide extrémty; POSis set to 4°when the-lens is |ocated
at the tele extrenmity; and POS is set to "3" when the lens-is located in
the position between the wide extremty and the tele extremty in the zoom
area. The division code DIV is used for r?@ntifying the Iens position by
dividing the zoomarea intg. 21 areas. The DIV in the figure is shown wth

t{ie; hexadeci mate nupbeyhensERE 1bRsFia i% thee Nenke sty YPdniKREE equal s to
"Eﬁﬁ Is showmm with a fixed width. However, this portion’is a polnt having
no w dth, namestang@Betwaen the' #¥idesexitremity amdy tMeen . the lens is at the
w de extremty. As well, POS equal to "4" is obtained only when the |ens
is at the tel caccommodaiofihposhhian; POS is skitl toe®2M0r wiriredeng t he
wi de extremty and the tele extremty. On the other hand, since the zoom
ea has 21 dilensols leesatedoatii bhet wideeektremikamgPosofig st to
tographing | ens as nmentioned above, it is necessary to identify twenty
steps only w th R@EP bFhe lenst s slegakpteat: kbecsellegerkriemityf; rel ative
codes, in which he zopm code TR o4, Y6, and "7" are repeatedly
adopted corre 1ﬁ9§)%?)§ﬁ5i'?0ﬁ3' when the lens is located in

the ﬁosition between the wide extremity and the tele
extremity in the zoom area. The division;codé'DIV'is
, used for identifying the lens position by dividing
e the zoom area into 21 areas. The DIV in the figure
is shown with the hexadecimal number system.

'In Fig. 9, the wide extremity (Pos'eduals to
"2") is shown with a fixed width. However, this
portion is a point having no width, namely, POS
equél to "2" is obtained only when the lens is at
the wide eXtreﬁity. As well, POS equal to "4" ig
obtained oniy when the lens is at the tele
extremity. The contact 2ZC2 is utilized for detécting
gﬁé the wide extremity and the tele extremity.

on the other hand, since the ZOOmfafea has 21
divisions corresponding to the focal length of the
photographing lens'as mentioned above, it is-
necessary to idéntify twenty_steps only with two
bits. In this example, thé'configuration of relative
codes, in which the zoom codes "5%, “gw, mwgw, 6 and
"7% are repeatedly adopted corresponding to division

codes DIV of "1," through "ig,".



~codes DIV of [err] through [err] When such a configuration as above i s
empl oyed, it is inpossible to identify one division code corresponding to
the focal length of the lens only by the zoom code ZCODE. The current

di vi sion code can be identified by rewiting -the division codes stored in
the menory by detecting a relative position with respect to the |ens
“accommpdat i on position based on' the det ¢&i on of the changes of - the zoom
code ZCODE. Moreover, the focal |ength i ndi cati on covers the range from 38
mm t hr ough 90 mm ccmim_“- hng tonfighratibheadi abdwd dscempdoyshwn in W,
Fig. 9. In Fig. 9, the stop position of the |ens when the zoomlens is -
moved under1ﬂm£sisﬂimpmssihmeant1dentifYonnesdﬁMdséeneGoﬂp [.err] The | ens
stop positions in the step novenent are selected such that in each of the
positions, theanraspandingite hkhe taral chgpathi ofhEhpeAsnss OMd¥ changed
when the |l ens novenent is controlled so as that g gechanlcal cklash IS

el i mi nat ed. N&Wbﬁ@-|%P?WKFQ§EK§%P%§bO@9?nﬁufﬁﬁn L¥ABLPRY & n, the zoom
notor is forwardly rotated. re be| opp, otrder -tg |n1nate ™
backl ash of  t feThbehAdens Efed oy FeRFifLng €€?s§l¥aﬁ9voﬁ° Ehe. zo0m
thor 'S StOp%-dré%'ﬂ“ﬁéﬁgé%gﬁgr§mﬂy detectlng a relatlve

pdsition_thhurgspect to_the lens_accgmmodathn

position based_ah-the-detécticn-of-thg changes of -
the zoom code ZCODE. TR SN

Moreover, the focal_1ength'indiégtionfcovers~
the range_ffpm'38 mm throughzgd:mh cp:pesponding to
each of thé_divided areas as Shbwn in'fig;.g.

In'Fig, 9, the stop pOsitiqnlof_the lens when
the zoom lens ié mavéd'undér the st¢p5gocm-movement -
condition is Iin.dica'ted by "@. " The lens stop
positions in the step movement are.Sglécted such - -

‘that in each of the positions; the indiéation.of.the

focal length of the leﬁs isingt_chgpgéd-when the

lens moﬁement_is_cbntrolléd so as;that-a.mechanical -LJ
backlash is eliminated.

Namely, 1n the camera embodylng the ‘present
1nventlon, the zoom motor is forwardly rotated
before being stopped in order to“eliminate back;ash'
of the_mechanical system when-thé'tever$e-rotation -
of the zoom motor is stopped. A photographer may -
feel a sense of incongruity if_the-disblay-of focal

length is changed from a relatively short focal



feel a sense of incongruity. if the display of focal length is changed from

a relatively short focal .length to a relatively long focal length in
this forward rotation. Theréfore, the stop positidéns under step novenent
condition are selected as above. The novenent of the zoomlens is described
with reference to Fig. 10. If the power is supplied when the lens is

| ocated in its acconmodati on position, ti¥d zoom notor rotates in the
forward direction and the l.ens noves toward the wi de extremty as indicted
With an arrow lehgtthdwo ehdéamivelyppiong statabpbehgth hinhehiens bei ng

| otated in the zoom area, the zoom notor is reversed, thereby the lens is
noved as i ndi cdorwand kosatdamnw Pherefiarec dhemker dositibenaccomodat i on
position. In this case, it is not necessary to elimnmnate the backlash. Wen
the wide extreRPAgr Step aavepent: o thgm are Felpcted asaapdee.the zoom
motor is reversed to nove the lens until the | ens goes beyond the wi de
extrenity, and then, the lens is further driven for 50 ms (nilliseconds)in

() sare o rect! on SIS MR e GRS 0
caused t0 StOP @kerence to Fig. 10. '

If the power is supplied when the lens is
located in its accommodation position, the zoom
motor rotates in the forward direction and the leﬁs
moves toward the wide extremity as indicted with an
arrow "“A", _

When the power supply ié stoﬁped with the lens
being located in the zoom area, the zoom motor is
reversed, thereby the lens is moved as indicated-
with an arrow "B" and accommodated in the
accommodation position. In this case, it is not
necessary to eliminate the backiash. _

- When the wide extremity is selected with the TW

gﬂ;' button 18, for example, the zoom motor is reversed
to move the lens until the lens goes beyond the
wide extremity, and then, the lens is further driven
for 50 ms (milliseconds)in the same direction
although the wide 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 in&icated;with arrow "c".

In the case of continuous movement, when the



SR e Rt L8 1L EPRE VI NPT Y

the wide extremty as indicated with arrow "C'. In the case of continuous
nmovenent, when the -20- zoomtele switch TELE is set to O\, the lens
is.. driven until the zoomtele switch TELE is set to OFF as indicated with
an arrow "D'. In the case of step novenent, the zoomnotor is forwardly °

rotated, thereby causing the lens to con&to t he next stop position as
shown with the arrow "E'. In the case o onti nuous novenent, when the zoom

wide switch WDE is set to ON, the zoomnotor i-s driven in a nmanner to-
cause t he | engopn lrelleuswidchmBREE ficy Sk rbo 0Nt Heheabensli isction fromt he)
~point in time when the zoom wide switch WDE is set to OFF, as shown with
an arrow "F', dzgA¥emhantidh&heo @aomitale Swikich TELE s a8t . toroBB ns and
st opped. Thereby, a backl ash of the nechanlcal system can be el i m nat ed.

~In the case ofSt ABAdEagefyWdith@n @FFos ot t:B? the (¢as9PL 1 8YEPsed after
L R W, S B T Bl B
Ly o BRI o e, %&fﬁﬁ%&?gn 16, the ™
zoom not or 'Sp695€589 EQrQﬂBQﬁywﬁih the. arrow wgw,
In the case of continuous movemeht -when the.
zoom wide sw1tch WIDE is set to ON, thg zoom motor
ié_driven in a manner to céuse'the leﬂ$ to be e
further moved for_?O ms-in_the-sémé diﬁection from
fhe_point in time when the zoom wide switch WIDE is
‘set to OFF, as shown with an arrow "F", gﬂd then,
the.zpom.motgr,is_forwardly rotated for 50 ms and _
stopped. Thereby, a backlash Of'the.mechaniqal . -
system can be eliminated._In.the case qf thé-stepa.
moveﬁent, the zooh motor is furﬁhgggrevérsed-after'
the lens is located at the stop position for 50 ms
as shown with an arrow "G";-and_then the lens is
returned“to the step zoom stop_pQSitiQn7by_forwardiy .'Qj'
rotating the zoom motor. Therefbte, thg_baCklasb can -
be_eliminated._. _ |
When thé_tele egtremiﬁy is.sélected_with.the'TW
button_is, the_zoom.motor is'rotated'forwardly.as;_ 
shown_with én_arrow wH", and the lehs is stopped. at
the tele ext:emity; | _
Refe:rinq to Fig. 11; the wind_puls§ switch WP .

comprises a signal sprocket, a movable contact piece
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shown with an arrow "H', and the lens is stopped at the tele extremty.
Referring to Fig. 11, the wind pulse switch WP conprises a signal sprocket,
a novabl e contact piece *21 and a fixed contact-“piece. On the outer.
citcunference of the signal sprocket, protrusions to be engaged with
perforations of a filmare provided, and a triangul ar-sectional contact

pi ece pushing portion is fornmed about the axis thereof. The novable
contacting piece eIasticaLLy:contacts t he contact piece pushing portion of

thé signal sprgsdca sistedsEBRtaAEE pliede.y ot thleadrritdro contact the fixed
contact piece in acconpaninment with rotation. of the signal sprocket, :

t hereby repeatetirgunfasenget b€ theablignadnspriogkiedse pfrotmnd bmis tbe fi xed
contact piece and to be separated therefrom The w nd pul se switch W
i nputs a si gnabe"éhgagedhwithi peEPorattdonshefcantfidm @ns gravided; (Q\),
and a signal "1" when the contact pieces are separated from each ot her
OCF) . When t hendbaveriangndasasertional, contasctapiegfaPushiingis, a switch
ch out puts ON OFF signals cqrresponding tqQ the conductive/ non-conductive
st at es thereof9°5th?§jﬁggﬁeﬁpeﬂfﬁpﬁgtsFQPeaﬁﬂstﬁ@g§ﬁ°ﬁbh“ﬁﬁy occur due
movable contacting piece elastically contacts the:
contact piece pushing portion of ‘the signal
sprocket and is intermittentiy.displaced to contact
. the fixed contact piece in accompaniment with
rotation of the signél sprocket, thereby repeatedly
causing the'moVable contact piece to contact the
fixed contact piece and to be separated therefrom.
The wind pulse switch WP inputs a signal "0" to the
main CPU when the contact pieces,contact (ON), and a
signal "1i" when the contact pieces are separatéd |
from each other (OFF).
When the above-mentioned switch produces.a
signal, that is, a switch which outputs ON/OFF
gﬁ} signaIS'corresponding to the
conductive/non-conductiVe states thereéf; a
misjudgment of the state of the switch may occur dué
to so—called'qhattéring-and mis-contact of the
switch. Conventionally, in order to avoid the
misjudgment due to the chattering, the judgment is
not made from a signal obtained at a point in time
but the judgment is made when the same state is

continued: for a predetermined period of time.
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to so-called chattering and m s-contact of the switch. Conventional ly, in
order to avoid the m sjudgnent due to the chattering, the judgnent is not

made froma signal obtained at a point in tine but the judgnent is nmade
- when the sane state is continued for a predeterm ned period of tine.

In addition to the aforesaid control,
that the signa

the canera enpl oys the nmethod such
is not detected in the Zr2a between changes of 'the signal .

22.

in which the signal is not theoretically changed, thereby the camera is

less influenced by In fddignen thethe aferessidocontrodf the switch. The
repeats OV OFF substantially in-aiconstant period as

wi nd. pul se si gnal _ : _
shown in Fig. cemeddwmpkoys Hehé metheod seehothatt thensignadhisges is

desi gned to be nore than 12 ms. Therefore, :as the i's° not changed - '
theoreti cal | y ngt etectad iy the Area hetweenschanges: g€ thgnal was | ast -

changed, the signal_ detectjqn.is inhibited in this perjod._ _Accordingly,
i nfluence frofignal dmivhich dheef %f b@’d’é‘&?éﬁ’éﬁgffefgé%ﬁ*yl?am_ NE] In

condi ti on wheff

in a

misjudgment due to the mis-contact of the switch.

The wind pulse signal répeatsiQN/O%F §ﬁbstantially

-in a constant;period.as_shown;in;Figgiiz; However,

the interval_period betwééﬁ ﬁhe’¢han§e$~is designed

to be more than 12 ms. Therefqrég_asfﬁhé;is;not

changed theoretically within axperiod-ﬁf at least 10

ns sincé_the signal-was'lastfchahged,’ﬁhe.signal
detection is inhibited in this period. ' Accordingly,
infiuence from such-a.mis;~judqment caﬁ*be

decreased.

[RESET;ROUTINE]-

In.the'came;a-emboinng the presenffihvention;
the main C?U-is in-reSeé:COﬁditiQn When a battery is
removed therefrom. When the battery is 16adedainfa
camera, the reset:conditidn'of.thé mainf¢PU is
released, and a-prégram statts at a RESE? routine
shown in-Fig. 13.

-First,_a11 the memqries~are initialiZed*(in:
step RT1), theréby:all flags aréﬂset~tdjﬁ0“.'wNext,.

the signals. of all the switches are inputted (in -

step RTZ),;and.the.EXPOSURE/SHOOTING SYSTEM -

f£:>

Condi 11 on whof PR o P SRERE MR TR S 61t STt TREPBaR BY) TS | oaded



canera, the reset condition of the main CPU is rel eased, and a program
starts at a RESET routine shomn in Fig. 13. Flrstall the nenories are
initialized ( in step RT1), ‘thereby all flags are“sét to "0". Next, the-
signals of all the switches are inputted (in step RT2), and the
EXPOSURE/ SHOOTI NG SYSTEM . 23 I NI TI ALI ZE subroutine is called, which is-
shown in Fig. 14, thereby -EXPMODE and DR @MODE are |n|t|aI|zed (in step
RT3). Through this initialization, each of the nenories is set such that
t ke, shoot i ng s FHTPTALT 280 Sl cuitel eRANE-cRt Fe\Vanshelot | £ G HOWS, ihhe
exposure systemis set to an AUTO node, the nunber of franmes for the
SELF- TI'MER nodEifs 34t thewedy HXPMORErarsl DRIVEMODE tare is set to 10
seconds, and the interval time is set to 10 seconds. Thereafter, the
EXPOSURE/ SHOOTFNét$$$¢Eﬁﬂadém|S§swam) Ne>®hraough AQds | NI TI ALl ZE -
subroutine shown.in Fi 15 is called (in step RT4). In this canera, as the
m code ZCODE“FEJ-QIP-%P&F-P% e3Fh of themepardas jifedek Rudkns position

not be iden e hattery has .been once renpved and the data.
stored in the ﬁhﬁ% ghFo§ ot n97 S¥RtEm fSaSSkE tMButine is called in

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

set to an AUTO mode, the number of frames for the
SELF-TIMER mode is set to-one; the interval starting
time is set td'lo“seconds, and the interval time iS'
set to 10 seconds. Thereafter, the EXPOSURE/SHOOTING
SYSTEM are displayed; ol
- 'Next, the zoo’r& INITIALIZE subroutine shown in
Fig. 15 is-called-(in'Step'RT4).

In this camera, as the zoem code ZCODE is a-
relative code as already described,,the lens
position cannot be identified if the battery has
been once removed and the data stored in the memory
lost. The 2ZOOM INITIALIZE subroutine is called in

N -order to once rétract the photographing lens to the
accommodation position. '

In the ZOOM INITIALIZE subroutine (Fig. 15),
zoom code input processing is executed (in step ZMli
for judging whether or not thé zoom code ‘is "2" (in
step ZM2). Wheh the zoom code is "2", the lehs has
already been located in the accommodation position.
However, the zoom motor is forwardly rotated so as

to confirm that the main CPU has been reset, waiting



order to once retract the photographing lens to the accomnmodati on positien.
In the ZOOM | NI TI ALI ZE subroutine (Fig. 15), zoom code i nput processing is
executed (in step ZML) for judgi ng whether or not the zoomcode is "2".(in
step ZM2). Wen the zoomcode is "2", -the |lens has already been located in

t he acconmodati on p05|t|on However, the zoomnotor is forwardly rotated so
as to confirmthat the main CPU has beed&eset, waiting - 24 for 100 ns

(in the steps ZNB and ZM4). Then, step ZMb is perforned When the zoom
code ZCODE i s £@at lé’dhélst nzbhe ﬁ%ﬁ?il\@? sanst &4) y- Fopnar AEEPN t h steps o

ZMB and ZM4 being ,ski step t he zoomnotor i's reversed.

| nputting t he 2¥SorhSc €R§3ﬁ91r1 é?@% P F?dFszfgggeéswﬁ@Fher or not -

t he zoomcode Z y ,n stap IS ed .i ep ZMr that
the zoom code® E%té’q g (sf' %*ge#ei? g’ﬂﬁgr %"’t he zoom -
notor brake ig _ y, |aI|zed (|n step ZMd), and

t he processi ng | z?ﬁrré}lgi( '{ ﬁ%ﬁl\ﬁéér% it vvas called: Through the Q

above processing r : on position (Pos
= 0), the RESET rou?lﬁnééﬁii Z?fesr mqgnlg%ecéd&é% %Oé%f ' Qé&a

Inputtlng the zoom code ZCODE 1n the step ZM6, 1t is

judged whether or not the zoom code ZCODE is "2" (1n_'
lstep ZM7). - . :

If it iS-judgéd}ingéﬁ?ﬁﬂ?ﬁ?ftheﬁithe_zoom code -
ZCODE eqeals 52"; SteﬁQZM& istéffbr@gd, wherein the |
zoom motor brake is applied;.Nexﬁ;ztheePos:is.
initialized (in stepezusfiféﬁ@ftheeﬁroceseing is

. returned to the'point'where-iﬁﬁﬁaﬂqcalled,_

Through the above.prb¢e$§ih§i;the lens is
retracted to its aece@medeﬁien pbeition (POS = 0),
the RESET routine_is_ferminaﬁe&i_aﬁd”the-LOCK,
routine is performed. .-l _ “

After the ZOOM INI?:A#IZEfsubgdutine is
completed, a 0.5-second'ﬁefﬁ;£imetfis started in.. .'_ ..&J
step RTS which is referreéetoeﬁhen_the.iNTERRUPT |

subroutine is executed.

[LOCK ROUTINE]
Fig. 16 shows a LOCK routine.  This routine is a

routine to keep the camera in a eﬁandfby:state S

thereof under a low power consumptlon state when. the

operatlon state of the camera is sw1tched from the



routine is performed. After the ZOOM I NI Tl ALI ZE subroutine.is conpleted, a

0. 5-second hard tiner is started in step RTS which is referred to when the
| NTERRUPT subroutine is executed. [LOCK ROUTI NE] Flg 16 shows a LOCK
routine. This routine is a routine to keep the canera in a stand-by state

t her eof under a | ow power consunption state when the operation state of the
camera is switched fromthe; shooting s24wd-by (operable) state to the
IogK state with the operation of the power button 13, or when an AUTOMATIC

* ACCOMMODAT sl otiltiep Wit dtRi~isie Speiamb )t astati@ st ameit Bock | @cabes
descrlptlon it is assuned that initially the power supply has been stopped
Wi th the power kitthorthl3 operfatiorhast e pmter rbuttizor a1®) aor tilsehack cover
8 is closed, and a predeterm ned nunber of blank shots have been made.
Further, it is ans AUROMATRC (LBRNS HCCOMMODATRQGN subxdiet e omodati on
p05|t|on First, a 30-mnute tinmer is started (in step LO1). This 30-m nute
tiymer is used fdﬂe(,slcé'alrhaﬁg laten)ataspfexdaguted EXPMODE and DRI VEMODE, whi ch
ane/stored i medi ately before the lens is autonatlcalky noved to the
acconmodati on positi &R (tdscdessription, it is assume

initially the power supply has been stopped with the
power button 13, a film has been set in the camera,
the back cover 8 ié“closed, and a predetermined
number of blank shots have been made. Further, it is
assumed that the lens is located at the
accommodation pﬁsition.

.First,;a 30-minute timer is started (in-step
LO1). This 30-minute timer is used for clearing the
data of MVPOS, EXPMODE and DRIVEMODE, which are
stored immediately before the lens is automaticélly
moved to=the'ac00mmodation position (described
later). After 30 minutes elapse after the lens is
automatically_mdved'to the accommodation position,
N+ it  can be taken that a photographer has merely

forgotten to turn off 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; all the indications displayed in the LCD
panel 19 are turned OFF (in step L02), and it is
- judged whether the flag ?FLEXZ is set to "0“'or‘“1“

(in -step LO3). The flag ?FLEXZ is used: for judging



|ater). After 30 minutes elapse after the lens is automatically noved to
ation position, it can be taken that a photographer has nerely
turn off the power in case that any operation has not been

t hee accommmod
forgotten to
made for 30
accommodati o

?FLEXZ is se
?FLEXZ i s "0
“to "1". Wen

subroutine i
it is judged

- "10" as show

nore than "
whil e when t
di spl ayed at

m nutes or nore since the lens was automatically noved to the

n position. Next, all the indications displayed in the LCD
panel 19 are turned OFF .(in step L02),2&n8d it is Judged whet her the flag

t to "0" or "1" (inn step LAB). The flag ?FLEXZ is used for
j udgi ng 26hetiether aiotick £iln | isikoadedeini théheanerasaThéhe fl ag

" if afilmis not loaded in the camera. In this descri ption,
it is assunedlagi?RLEXE nsd0hebh aofidm| is|notelivaded inagh®FLEXZ is set

the flag ?FLEXZ i's set to "1", a FRAVE NUMBER DI SPLAY
gf(n rtlsk%;ﬂemlpﬂprmeltmmm thabLAY subrouti ne,

et her the fil-mcaounter et to greater_than, or equal to

1m, has, been noFmakly F#?a)geci\'h @?Qlﬁ?kgﬁﬁt &% is set to -

10" éﬁﬁ ér Ame nunber is displayed by two digits (in- step FP2),
t

Famgnaed

ﬁ is set-to less than "10", the frame nunber
the Wﬂen the flag-’FLEXZ'ls set to. "1" a FRAME~-

NUMBER DISPLAY suhroutine ‘is- called (1n step L04)
In the FRAME NUMBER DISPLAY subroutlne, it is judged
whether the fllm oounter is set to greater than or
equal to "“1i0" ‘as shown in F1g.~17 (in step FP1) .
When the film counter is set to more than "10“ . the.
frame number ls-displayed-by two digits (1n step
FP2), while whenfﬁhe_oounter is set to less than .
10", the frame number is displayed at the ten
digit's place. - | .

Then, the_preceaing.state-of the power. switch
PSW is stored (in step L05). When the flag ?FLEXZ
is set to "0""ste§ Ld4iis skipped and'eteplLOSIie'.
d1rect1y performed._When the flag ?FLEXZ is set to
niw, step LO04 is performed ‘Therefore, even thoughf_
the power supply 1s etopped, when a film is loaded"
in a_camera,che fraﬁe_nomber is displayed in the.
LCD panel 19.

Next, the current states of the power switch

PSW and the_back”cover switch BACK are. inputted (in-

step LO06). Then, it is judged (in step.L07y.whether

or not the count of the timer reaches thirty

S

P

Q
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digitts place. Then, the preceding state of t he power smntch PSWi s stored
(in step LO5). VMen the flag ?FLEXZ i's 'set to "0", step LO4 is skipped and’
step LO5 is directly performed. Wen the flag PFLEXZ i s set to "1", step
LO4 is performed. Therefore, even though the power supply is stopped, when
afilmis loaded in a canmera, the franme nunber is displayed in the LCD
panel 19. Next, the current states of t powner smﬁtch PSW and the back
cover switch BACK are |nputt d (in step LOB). Then,. i s judged (in step
LQ7); whet her omifwitddie whafiitthy Idaninuey ﬁﬁ@é&!ﬂeﬁstj\hd?éfd ‘toZeM Nutes.
Whén the 30-mnute tinmer is judged to be tine-up, the flag ?2AUTORET is set
to "0" (in stemimeBup,Thime fflagy 2AVTORET iis rséterée 0o (e nsBepudgnent is
made as to whether the operating state of the canera is set to that
i mredi atel y befl®89 -t Mhisutflag i2PAUTORET deo mafimtresh tmsetoerena per f or ned when
the power button is depressed wi thin 30 mnutes since the |ens was

mati cal |y Dvdamentatis made dombsd ahethqindihe mperiking istatej udged (in
S LO9) whether or not a film has been |oaded. In this judgnent, a flag
2LDEND i s usedOfThBer cagerepispset && that gmmgddately before the

automatic lens accommodation has been performed when

the power button is depressed within 30 minutes
since the lens was automatically located at.ﬁhe
accommodation position..
‘Then, it is judged (in step L09)-whether or not
a film has been loaded. -In this judgment, a flag
?LDEND is used. The flag ?LDEND is set to "1" when
the film is loaded and is set to "0" when the film
is not' loaded. Namely, this flag is set'to:VO" when
the baok cover swiﬁch BACK is set to OFF. Wﬁen'the
flag ?LDEND is "0", step L017 is performed. In this
description, as it is assumed that the film has |
been loaded the flag °LDEND is set to "i%, and step
s | LOo1l1 is performed In step L011 it is judged
whether the back cover switch BACK is set to ON or
OFF. |
As it is assumed that the back cover switch
BACK is set to ON, the step L012 is performed. In
step L012, it is judged whether or not a change has
been made in the power switch PSW. This judgment is
made by eomparing’the'preceding state of the power

switch, which is stored in the memory, with the
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the filmis |oaded and is set to "0" when the filmis not | oaded. Nanely,
thi-s flag is set to "0" when the back cover switch BACK is set to OFF. Wen
the flag ?LDEND is "0" , step LO17 is performed. In this description, as it
is assuned that the filmhas been | oaded, the flag ?LDEND is set to "1",

and step LO11 is perforned. I1n step LO11l, it is judged whether the back
cover switch BACK is set to ON or OFF. >jt is assuned that the back cover
switch BACK is set to ON, the step L012 is perfornmed. In step.L012, it is

j udged whet hegup¥enbt Sﬁatﬁaﬁéeth&sml@é@n swideh which paerinautied PSW  Thi )
judgnent is made by conparing. the preceding state-of the power switch,

which is stordd FﬁePhEOﬁenﬁﬁythﬁlPﬁeFﬁélng shate and: Fﬁ%ﬂqyﬁﬁeﬁﬁe mai n

switch which was inpytted i.n. ste f _the reced state and the -
current stateSERE ?hgg gﬂErP?W"FCE ﬁgﬁ)‘ak’g fg %é“%a‘me‘j a | ow
current consu ton g= a g“ﬁé%ﬁé &ﬁgéngk%;) 13 In this -
step, since th ?%'h% % 0 éﬁ 8& AT NS he : <:>

| o | heyls d L
PLZCSZﬂB?m‘%ﬁéﬁé‘%ﬁe‘%ﬁ% fpB01s) L0 T bl BRI 7 o,
CPU is rest arg g4 ﬁé’eﬁoﬂé' BHQnJ;ESlBUEﬁE' BBwe-'rh%"w‘i%n PSW, the

processinghlgops-hack to step-LOS‘_ ;@_the-low

current-consunptiOn'mode; ‘the perforﬁancewof:the

main CPU is 1nterrupted and 500. ms'after; the main : 2y
CPU is restarted to contlnue its functlon. Thereby,
the mainicpq_gerforms_;ntermlttently en@.tpe_switch
inpuﬁ in stepe§o6 is ekecuted at'eVergnﬁodnﬁg,cThus
low.current.consumption mode is realiééd.fi..

Next, it 1s assumed that the back cover 8 is.
opened during operatlon in thls lcw current
consumption mode. As the back cover 8 is. opened the
back cover switch BACK is set to OFF. Therefore, in
step LO11, 1tg;s.3udged that the_backacgver.swltch
BACK is_setﬂﬁbfﬁFF. Then, steps Lo;4f£hroggp_L015 | W
are perféfméa, In steps L014 endILpls;rthe;_ .
.EXPOSURE/SHOOTING SYSTEM INITIALIZE and WIND:
INITIALIZE subroutlnes are called: o

In the WIND SYSTEM INITIALIZE subroutlne, the
-fleg ?LDEND, fleg ?FLEXZ and flag ?REWEND aregset,to-
won (in_sfeps'W81, WS2 and WS3) as-shoﬁn”ingfig._la.
The_film.counter:is:cleared (in step,WS4),;therefore

the frame number is not displayed in the LCD panel.
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the main CPU perforns intermttently and the switch input in step LO6 is _
executed at every 500 ms. Thus |ow current consunption node is realized. -
Next, it is assunmed that the back cover 8 is opened during operation in
thi's | ow current consunption node. As the back cover. 8 i s opened, the back
cover switch BACK is set to“OFF. Therefore, in stép~L011, it is judged that
the back cover switch BACK.s set to OFFpQrhen, steps-L014 through LO16 are
performed. In steps LO14 and LO15, the EXPOSURE/ SHOOTI NG SYSTEM | NI TI ALI ZE
agd: W ND | NI TI Al {Ensskepu¥iesgs are called. In ther WND SYSTEM | NI TI ALI ZE
subroutine, the flag ?LDEND, flag ?FLEXZ and flag ?REVEND are set to "0
(in steps W51, W2 When\\EBp EXPOSURE/SHOGTINGSYSHEM {INTRPOORIGEr S
cleared (in step Ws4), ‘therefore the frame nunber is not displayed in the
LCD panel 2¢alpepddy despribep withereifierefdeORdRI 1§00 NG STEM
I NI TI ALI ZE (al ready described with reference to F|g._14)_and_MVND""_
| NKTI ALI ZE subWOliP| FNETEAEIGEsubreutings mrey c'm;rmugl s:;eetfztag 80. i E t
ep L0016 and rocessing goes to step L012. If the ack cover is kep
opened, it is % 5§E?ni§t§ t 89 I'RA&t iphstepa&oifpamg ithe 0" and
 processing goes te step L012. | o
If the back cover 8 is kept obened,'it'is
judged in step LO09 that the flag ?LDEND is “0“,”and
the processing is shifted to step LO17. In step
LOl17, it is again judged whether the back cover
switch BACK is set to ON or OFF. If the back cover 8
is kept open, the CPU”operates in a low current
consumption mode under this condition. In the case
that the back cgver 8 is closed, it is judged in
step L017 that the back cover switch BACK is set to
ON, and the LOADING subroutine, which is shown in
Fig. 19, 'is called (in step 1.018). This will be
described hereinafter.
1\ - Next, it is assumed that the CPU continuously
operates in the low current consumption mode and the
pover button 13 is depressed under this condition.
In this case, in s*tep L012, it is judged that'a
change has occurred in the power switch PSW, and thé
processing is shifted to step L019. In step L019, it
is judged whether the power switch PSW is set to ON
or OFF: As the power switch is set from OFF to ON by

depressing-the_power“button 13, it is judged in step
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the processing is shifted to step LO17. In step LO17, it is again judged =
whet her the back cover switch BACK is set to ON or OFF. If the back cover 8°
is kept open, the CPU operates in a |ow current consunption node under this%
condition. In the case that the back cover 8 is closed, it is judged in

step LO17 that the back cover switch BACK is set to ON, and the LOADI NG
subroutine, which is shown in Fig. 19, 8called (in step L018). This will
be described hereinafter. Next, it is assumed that the CPU continuously:
operates in theipovhatr thet powesuspiiiteh nedesatnda HONbeanduthen 13 is W,
- depressed under thi's condition. In this case, ‘in step L0O12, it is judged
that a changephacessingr gaesn tohstepndi020s tToh Wy step 1829, obbssing is
shifted to step L019. In step LO19, it is judged whether.the power sw tch
POWi s set  olENIBAGERFWhASheRC thedlag,ZARTOREE &S (1Qinarr*1%. o by

d i h r bytton 13, .it- is judged i,n step . _L019 that the power
o ton i o s TaB FEra PAHEORET 35, sed ity ¥ dh FH 20 11 this st 33’_8(0 :
L020, it i j udged whet her. .t he fl 2AUTORET is..,"0" "1" . . The fl e
SAUTCRET i 5 SRFOtasEing Arspibed Nabes. sban, subetatin 4998 of when |

T RSERaRA | SOBTIR M er .
the canbra haecSoanaaRERbho el BedRBaRELre®ds fund opdiRlelAgo state ©

state_oflthé,camefa_has stayed uncﬁanged-fof,three.

minutes‘;.-. _ o

In“this-ﬁéséription, it is assume&"th§£f€h¢4:-' L
power suppiy'waégStoéped by the-powef_buﬁﬁoh513 the
last time, and the flag ZAUTORET set to "O'. Ifthe
flag ?Aumaﬁ_mj'_';ését to "o, the EprsURE[éHoeTfING.
SYSTEM INITIALIZE subroutine is called inisténgozl.
Then, in st_e:p._.mzfz_g-; the WIDE MOVEMENT 1 s;;broutine
is calied andxﬁﬁeﬁprocessing goes to thé £pp of_the
MAIN prbcessihq;_?he:WIDE MOVEMENT 1 subfoﬂtine is
describe&.;étér;f N

It is-&Séumed that the power.button.iSn'_'
depresséd béfore_30:minutes elépsed[whenuthe'flag &J
?AUTORET is 'set to "1", that is, the automat'-'ic'_llens
accommodation has been performed. Then, the ,
preceding sﬁate¢pf thé power switch PSW stored in-
the memoryhis;épmpared with the current state of;the‘
power switch PSW in step L012, and it is:judged'
whetherma;chénge has'occurred in the power switch
PSW and the;pgogessing is shifted to step L019,

where it is judged whether the.power switch PSW is
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m nutes. In this description, it is assuned that the power supply was
stopped by the power button_ 13 the last tinme, and.the flag ?AUTORET set to
"0". If the flag ?AUTORET i'sset to "0", the EXPOSURE/ SHOOTI NG SYSTEM

| NI TI ALI ZE subroutine is cglled in step LO021. Then, in step L022, the WDE
MOVEMENT 1 subroutine is ddlled -and the processing goes to the top of the
MAI N processing. The WDE MOVEMENT 1 subegutine is described later. It is
assunmed that the power button is depressed-before 30 m nutes el apsed when

o {1 ag PAUTORRE ity S &0 OFF; Ad\¥nd ookl GiBR!béw! RS BgggrTodation

has. been perforned hen, "t he preceding state power Sw PSW

stored in the nRDg idly GRRAHRLYE Il (e GoWEP betELR P35, L BRePOVEr SwWitch
PSWin step L0O12, and It I's JJgg%d &ﬂ%therqgéchange has océurrgd in the

power switch Ppiouekdiify N« E@sSitun i o Sdtdp edodo, sékd 1€19s yGageait is
j udged whet her the power switch PSWis 31 set to ON or OFF. As the power
mt ch PSW has whtthercttHed f0dp)? XIFTOREE i 1y sdie Powel" boik-t ®ov 13, aAghe

cessing is shifted to step L020, and it is_judged whether the flag
?AUTORET i s settheo f1Hg GAUTDRET A®ndins |sat TCRETunkhdi thisey to " 1"
until thirty minutes elapses after three.minutés has passéd,lit
‘is judged in step 1020 that the fiag ?AUTORET is set
to "1%, and the processing in steps L023 through
v L026 is performed. In step L023, the flag ?AUTORET
- is set to '0". In step L024, the exposure system
display processing is executed. In step L025, the
shooting system display processing is exeéuted. In
- step L026, a LENS POSITION RESTORE subroutine is'
called (described hereinafter). By the processing in
the steps L023 through L026, the operating state of

the camera is set to the state immediately before

automatic lens accommodation is executed.

o (LOADING SUBROUTINE]

In the LOADING subroutine, the'exposureststem
is set to AUTO and the shooting system is set to
frame by frame'shooting (in step LD1) as shown in
Fig. 19. Further, the interval starting time and‘thé
interval time are initialized and are respectively
set to 10 seconds (in step LD2). Next, the flag -
?LDEND which indicates the termination of the

loading is set to "1" (in step LDé)'and the wind'
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m nutes el apses after three minutes has passed, it-is judged in step L02G
that the flag ?AUTORET is set to "1", and the processing in steps L0023

t hrough L026 is perforned. In step L023, the flag ?AUTORET is set to "0".
In step L024, the exposure system display processing is executed. |Ih step
L025, the shooting system display processing is executed. In step L0O26, a.
LENS POSI' TI ON RESTORE subroutine is calé%d (described hereinafter). By the
processing in the steps L023 through L . the. operatlng state of the

canera is set h ke jamadiakg) yiihef £ | Bvsog&epModat i on
I S execut ed. FﬁgﬁglegﬁggB%CUTlN I'n the LngING subroutlne t he exposure &-)

systemis set tp0r@dOrhied flile &'&%Trldfi@\gsktii aiie prdeternimed® by frane
shooting (in step LDl) as shown in Fig.” 19. Further, the interval starting

time and the hihBe¥abst e dlanknishiotls.zdhend tiree- wmpmml y-set to 10
'seconds (in step LD2). Next, the flag ?LDEND which indicates the

term nation OCOUNQINGaéubgoutimeL whlch'ﬂsldeannihgﬁnlaﬂﬂrifmﬁvmruj _ <:>
pul se counter is set to "17" (in step LD4) in order to feed the film o/

according to caélpﬁedénes#ﬁne@Dﬁaﬁb&h&ﬁ‘qhﬁaﬂﬂﬂﬂﬂ?QﬂﬁﬁsFoﬁNﬁﬁﬂGthe W ND
PULSE COUNTI NG subroutine, which is descri | ater, .is.cC Ied (|n step
LD5). When theuWNBtPUEsEaeoemPNeucceSSfu by °°mPleted

_ proce551ng in the steps LD6 through LDS of the
‘loading routine are executed. However, 1n_ease that
the WIND léui.sE- COUNTING subroutine fails, the:
operation in steps LD6 through LD8 of the loading
rOutine;is discentinued.

. In thls description, it is-aésumed that the
WIND PULSE COUNTING subroutine has been successfully

'qompletedﬁ_Then,uthe film counter 1snset.te,?1"-1n-
step LD6, the FRAME NUMBER DISPLAY subrputine is -
called (1n Fig. 17), and the fia§=5FLExz-which.
.1ndlcates the film as being loaded 1s set to "1“ (in

steps.LD?'and LD8). Then the processing 1shreturned

O

to the poéition where the sﬁbroutineiwaslcalled in
the_LOCkgroutihe. It is noted that*aneerror of the -
WIND PULSE COUNTING subroutine means a'loadinq .
mistake.¢Ih'thiS'case, a film settinq~procedufe,
that is, opening the back cover 8,_refjsetting a
film, and closing the back cover:8 should be -

performed. by a photographer.

EWIND'PULSE'GQUNTING-SUBROUTINE]*"--
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subrouti ne has been successfully conpleted' the processing in the steps LD6
through LD8 of the |oading;routine are executed. However, in case that the.
W ND PULSE COUNTI NG subrouti‘ne fails, the operati'on-in steps LD6 t hr ough
LD8 of the loading routine is di scontinued. In this description, it is
assumed that the WND PULSE COUNTI NG subroutine has been successfully

conpl eted. Then, the filmtcounter is se o "1" i'n step LD6, the FRAME
NUNBER DI SPLAY subroutine is called (in~Frg. 17), and the flag ?FLEXZ

wgéch i ndi cat es: t hegpf| '”h@sigeh”5169gﬂﬁgt'§f5%he QIND Purldg steps LD7 and

). Then the procesSing is returne he p05|t|on where the subroutine

was called in é@@u@fﬁg-éﬁﬂibﬁﬁlnétwhicﬁoigdchﬂibdaﬂnﬁﬁﬂa'ﬂﬁhﬂ WND PULSE
COUNTI NG subroutine neans a | oading mstake. In thi's case, m setting

procedure, thagubBouPREi (Gesbeibaakabave) ,8anke inSthiel WIND fl I m and
cl osing the back cover 8 should be perforned by ‘a phot ographer. [W ND PULSE

NTI NG SUBRGHutie (d€Scribed.ldflery.a Thisclasr & - subriontineD fdd SE
NTI NG subroutine which is called in the LOADI NG subroutine (described
above) ,and idetéstigiCtheufedcapdentrofetiheafdidp. byhdetiectingibr outi ne

for
the wind pulse outputted in response to the feeding

of the film, ‘

As this subroutine starts, a flag ?WPCST
indicating the start of pulse count is cleared in
step WP1l, and the wind motor is forwardly rotated in
step WP2.

. In a loop from steps WP3 to WPlz,_it'ié_judged
‘whether the initiai position for starting the wind
pulse. counting appears in the period of 1.5 seconds
with judging the conditions of ﬁhe wind pulse switch
WP and. the back cover switch BACK. |

‘When the back cover switch is set to ON, the
processing is shifted from step WP5 to step WP& and
— then to step WP9 as.the flag ?WPCST is set to "o"

| immediately after starting. Then, if the wind pulse
switch WP is set to "1", the processing returns to’
step WP4 before time is up after changing the flag-
?WPCST to "1" (in step‘WP-lo)-and waiting for 10 ms.
in step WP1ll. Loading and winding are terminated
after the wind pulse WP is set "1%" if the earlier
processing has been successfully completed in steps

WP10 and WP1ll performed as above. However, the -
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detectlng the fed anount of the fllmby detectlng the wi nd pul se outputted
I n response to the feeding of the film As this subroutine starts, a flag
?VIPCST indicating the start of pulse count is cleared in step W1, and the
wi nhd - notor is.forwardly rotated in step WP2. In a | oop fromsteps WP3 to
WP12, it is judged whether the initial position for starting the w nd pul se
_ countl ng appears in the period of 1.5 conds with judging the conditions

of the wind pulse switch WP and the bgi'-cover 'swi tch BACK. Wen the back

g

cover switch is set to ON_the pro _ S -t \
WP8 and theEPFSCEFl?ﬁnﬁPQ‘a‘XS p mérj' § %mstiﬁ %?ch‘é ?meéﬁre elg :nE tegru
starting. Thg the w Qd| e - ' '
E_eturns to sgﬁa 20 E’eitgrg i %lst%:ljmp 3% fﬁag‘%snégot riL 'f \B\L(C):g'?'stsl)ngl"'
in step WP a r S0 IRk (553 d di o
term nat ed a%:8§e eﬂgw\%lt% wfrp‘io é&' set '1"' Tt t‘hee&earl r)éei?égro\(l:megs: 28 ﬁ;g
been Successgu&éﬁ, ggh%t G(%t'e% HEAUYS ﬂé”%pié&éﬂ’lﬂn Res 1% 1sh yas above. o)

i [N I T2

*

However, the cessing may be termnated with the WI nd pul se WP
bei ng set toghB8r di‘epriédge"aEﬂ Itwltﬁﬁnden ﬁlcﬁh@ wind pulse WP

from "O" to "1" is walted.
After the flag ?WPCST has been set to 1, ‘the =
processing is shifted from step WP8 to step WP13,
and ‘it is judged whether or not a change occurs in "
the wind pulsewWPa- . ' |
If there is no change in the.windfputse WP, the
proCessiﬁg is shifted’to-step-Wé4,-and{ainOp of the
processing'is-cdnstituted; In easefthat tiﬁe is up:
in.the:I.S-eec;-timer.witﬁout eﬁy:chénqéiin}the.wind
pulse WP; the wind motor brake-is’applied~iﬁ'step"
WP7, and the processing returns-taftheresition-'
where the'wIﬁD PULSE COUNTING suhraﬁtinéfwasfcalled

after setting the return value !_'Faiiur'_e".-'. In case

«

the back cover 8 istopened;tthe wind*moterfbrake is
applied-after-the-WIﬁD SYSTEM'INiTIALIZE-subroutine
is completed. This initia;i?e.subrdutine is for -
ciearingea-film—relating flag ?LDEND,:?FLEXZ'and'
_?REWEND; resetting*the'film ¢ounter-and tﬁrninq OFF ——
the frame number display.

If the wind pulse WP is changed, it is further -
detectedwin~steijP14-whether-it?iefchanged'from now

to "i" or- from "i" to- "0". If the w1nd pulse WP is
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case~the steps WP10 and WPll are sklpped and the smntch |nput (step VP4) IS
~repeated in relatively shorter perlod ‘anfd:the change of the wind pul se WP _
from"0" to "1" is waited.- “After the flag ?WPCST has been set to 1, the
processing is shifted fromstep WP8 'to step WP13, and it is judged

whet her or not a change occurs in the wi nd pul se WP. If there is no change
in the wind pulse WP, the processing isgﬁggfted to step WP4, and a | oop of
the processing is constituted. In case tRaP-time is up in the 1.5-sec.

S o | n°o: SNpSRaREoh nbbot! drDoRE Hedkl uthl gl oﬁ'r where the
WND PULSE COLBILAG S \tp8 U}  P8etPanaAk bRl ERbp Bibhisndakd siif ur n val ue

"Failure". In cas cover I'S opene Ad no or rake is

applied af ter M&WB&EESIE%#M&&LHES%W WBL7NGnieh WA E’t'ﬁND Thi s

initialize subroutine 1s for earing a filmrelating flag ? ?FLEXZ

| ?7REVEND, res@hterwbdepéebiiesoupter TRES, t thel perockEsting f rrame nunber
play. If the wind pul se WP i s changed, it is further detected in step

WP14 whet her igeturmdatigethérpositiohowhéreother subrdutine Was If the w nd
pul se WP is changed from"0" to "1", the preset w nd pul se
called after setting the return value "Success".
In case that the wind pulse c;unt WPC is not
"o, or the wind pulse is changed from "1% to %oV,
the processing is shifted to step WP3 afﬁer waiﬁing
for 10 ms in step WP15 and restarts the 1.5-sec.
timer.

"~ The process of waiting for 10 ms in éﬁéps=WP11
and WP15 are procésses to lessen the influence
resulting from erroneous input due to chattering, by
inhibiting sighal input for the period where the

signal is theoretically not changed, from the

changeover point of the wind pulse WP.

\s [ INTERRUPT SUBROUTINE]

~ Fig. 21 is a flowchart showing the INTERRUPT
subroutine. This processing is called in response to
an interrupt signal which is generated at an
interval of 50 ms. The INTERRUPT subroutine is the .
display-related processing and a soft timer -
incrementing processing. This routine is executed at
intervals of 50 ms as long as power is supplied to

the caméra' regardless of the position' of the program
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counter WPC i's decrenented in step WP16, and the notor brake is applied in
step WP17 when wind pul se counter WPC becones "0". Then, the processing
returns to the position where the subroutine was called after setting the
return val ue "Success". In case that the wind pul se count WPC i s not "O0",
or the wind pulse is changed from"1" to "0", the processing is shifted to
step WP3 after waiting for 10 ns in step, WP15 and restarts the 1.5-sec.
timer. The process of maiting for 10 ms~Ffr steps WP11l and WP15 are
processes to |es 9 b lting fromerroneous. input due to
GEFRRPEMY, Ke'lng, SheeuEn: | 1 i

chattering, Tnput for the period where the signal is

theoretically not gel omﬂd1 FIGRA PRt i PTuddg fbgd pul se WP.
[ | NTERRUPT SUBRCUT?&E?Qgg e 21 |sqgﬁ?lowchar€wshg§nng ?he 1 NT ]ERRUPT .

subrouti ne. Teoﬁnﬁ'iﬁ?e%ﬁbnﬂ:ih% G QNtier vaaS ettt 1y admd nt-errupt si gnal
which is generated af an interval of 50 ms. The | NTERRUPT subroutine is the
di spl ay-r el at gd1p-eemes Bhoatdng,sdi incremdmtesd et i isgepr DRBSSi ng. Thi s O :
routine is executed at .intervals of 50 nms as long-as power is supplied to
t he canera regﬁhdtetimet-st,hsuphsalsa chheoﬂmambmntimed below -

and the: 30-minute timer in the LOCK routine are
1ncremented. o |

Next,. in step IR3, the bllnklng operation of a
green lamp and a red lamp is executed. Th1s R -‘1 '”hJ..
operatlon is the operation to make the green lamp
blink for short-dlstance warnlng and the~red lamp -
for a strobe usage indlcatlon at the cycle of: 4 Hz,
in the AEAF CONTROL routine descrlbed later.

Step IR4 is a process for judging.thertlmerup-
of a 0.5-sec. hard timer._If-thetﬁard,time#;is~timed
up, the operation following step IR5; inciusivei is
executed. Therefore, the operation'following etep
IR5 is executed onee per ten times calling of the

INTERRUPT subroutine.

In the steps IR5 and IR6, the hard-timer;ie'
restarted, theﬁ the other soft timers are.counted,_
up- : .
In steps IR7 through IR10, display of the - - L
remaining. time of the interval.period~ie'permitted.
The remaining time of the interval period'is---
displayed if the exposure system is set to AUTO, and

the shooting system is set to the INTERVAL-shooting:
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currently being executed In step IRI an I NT tinmer, mhrch S used for
counting the tinme for interval shootlng and sel f- tlner shooting, is
incremented. In step IR2, other tinmers, such as the hard tiner ment i oned
bet ow and the 30-ninute timer in the LOCK routine are increnent ed. Next, in
step IR3, the blinking operation of a green lanp and a red lanp is
executed. This operation i's the operatidggto make the green |anp blink for
short di stance warning and the red | anp r a strobe usage indication at
fie: cycle of 4 in the AEAF CONTROL routine described later. Step IR4 is
rocess for Héﬁ ‘ng the tine- up of a 0 5- sec hard tiner. If the hard

tlner is timed up, h% n (ﬂé é? | usi
execut ed. Therefore pgﬁgg' ol ounng é% ?&#?ﬁ %ﬁe%ﬁ? %éonce per
ten tines callijpgg Ngﬁ%?g% é## 'ihﬁé?béi%ﬂ§:iF5t d I R6,
the hard tinmer 1s restarté then 't he ot % soft timers are counted up. In
ps I R7 throgghel Bifer dadil,2%td. e BITAK 'Htﬂ@lzhé'é?cPé éheripgerval
iod is permtted. The renalnlng time of the inter period is displayed
if the exposure systemis set to AUTO and. the shooting systemis set to
t he INTERVAL shoot i ng
It is not necessary that the operation in the
steps IRS through IR11 is frequently executed.
Further, if the processing is executed at each
INTERRUPT‘subroutineq the executing time of the
INTERRUPT subroutine time may be lengthened to cause
a problem in executing the MAIN processing.
Therefore, the substantial execution of this
INTERRUPT routine occurs at an interval of 0.5
seconds. When the INTERRUPT subroutine is completed,

the control returns to the point where the

subroutine was called.

[MAIN PROCESSING) |

A Fig. 22 and Fig. 23 show the MAIN processing.
This processing is repeatedly performed when the
operation state of the camera is set to the shooting
stand-by (opefable) state by the operation of the
Ipower-buttdn’lé.

First, the three-minute timer is started (in
step MAl). This three-minute timer pertains to
automatic lens accommodation: If the'operating state
of ‘the camera has not been changed for three
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37. node.. In step IRL1, the blinking operation of the LCD is executed, -«

t hereby causing the interval mark, the self timer mark, etc. to blink at

.the€cycle of 1 Hz. It is not necessary that. the operation in the steps IR5 _

through IR11 is frequently executed. Further, if the processing is executed

at' each | NTERRUPT subroutine, the executing tine of the | NTERRUPT

subroutine time may be | engthened to c a problemin executing the MAIN

processing. Therefore, the substantial™execution of this | NTERRUPT routine

occurs at ‘an JihaRl Ofe O1onseEa seriliena b8 LNIEBRBRSIAN e 1S U

conpl eted, the control returns to the point where the subroutine was

cal l ed. [MA NJgiFeiv! Nedxt! Oin2dt8pinEL ). a28Eskey moaeMeblintieicessi ng.

Thi s processing |S'repeatedfy'perforned when the opéeration state of the

camera i s setsEKEMOBE S{léfeéiSatteniméyelgpeaiea) "SEREMOPE")hdsoperation of

the power button 13. First, the three-mnute tiner is started (in step _

MAL). This tluette-te e, tiTiee SELEMODE is usednwhien khesshoodrimegdation . IK:)

t he operating state of the camera has not been changed for three ~
‘mode such as the self-timer shooting, the interval

shboting,'etc;;is;sett And then, the switch data is
stored in the;memory_(in-step MA3). - |
Next,_a.f;aé'?SWSEN_is set to "0" (in step

 MA4)a The~fléqf?SWSEN is referred to when it is

(;

- judged whéther.photometry is permitted or not. When
?SWSEN is set to "1", the photometry processing is
permitted-tQ be executed, while when ?SWSEN is set
to "o", ihe photometry processing is prohibited. -
Then,nit!is jﬁd§ed¢whether or not the shooting -
systenm is'set.tq;the;FORCED REWIND mode (in step
MA5). If the shooting system is set to the mode
other than the. FORCED REWIND mode, the processing is

shifted to step MA6, where it is judged whether or .

O

not the flag ?BEWEND is set to "1". The flag ?REWEND
is set td-"iﬁ_when the rewind pf:ﬁhe film is
terminated, while it is set to "oO" when the rewind
of the film isinpt completed..It is~judged wﬁetherf
or not the precgding state of the photometric - ...
switch stotéd,inﬁthe memory is ON in step MA7 when

the flag ?REWEND. is judged to be “o" “in step MA6.

When the'precedinqlstate of the photometric*switch--

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



mnutes, the lens is retracted to the accommopdati on position. Next, in step
MAZ, a SELECT node counter SELEMODE (hereinafter nerely called "SELENCDE")
is set"to "0". The SELEMODE“is used when the shootlng node such as the

self -ti nmer shooting, the interval shooting, etc. is set. And then, the
switch data is stored in the menory (in step MA3). Next, a flag ?SWBEN is
set to "0" (in step MA4). The flag ?S Is referred to when it is-judged
whether photonetry is pern1tted or not. en ?SWBEN is set to "1", the

p Ometry progRsing i staipgiiMied 10 tre Yeascdddih V@té@eV‘GP”tR§V\SEN is set
m‘( ", the photonetry procgsnm ng i s prohibited. 'I% It 1s Judged whet her

or not t he shoghotenestyticmsatati storde FORGED MNP 1@0gudgeastep MAS) .
I f the shooting systen1|s set to the node ot her than t he F D REW ND

node, the procéesiong ins stfep MAY i ctsipe (MAM\G s Bicipped, | and usiepl MASt her or .
not the flag ?REVEND is set to "1". The flag ?REVEND is set to "1" when the

{nd of the fis performed.nPenpusshid chande cfetthe plvtometride. rewi nd of
eted. It is judged whether or not the preceding state

t Y filmis not co
of the photorrﬁ!"ﬂtg?‘s\ﬁat“cﬁ‘oéit é?eediqwqt’r?éi M&Hﬁ ishuitem bukkonniswhen t he

fl ag ?REVEEND |§ b&f ed to be "%h I n step When t he pnecedlng state of
t he phot onetri & @%WE‘% J@:Fset( He? t14Y Q‘MN i s set

the photometric switch is.set to OFF.

When it is judged in step MA6 that the flag
?REWEND is "1", steps MA7 and MAS are.skiﬁped, and
step MA9 is perférmed. Thus, in case that a film is
rewound, the photometry processing is prohibited.

If it is judged in step MA5 that the shooting
.system is set_to the forced rewind, the pfocessing
skips the steps MA6, MA7, and MA8,_ahd-step MA9 is
performed, where the flag ?REWEN is set to "O". The
flag ?REWEN is referred to when it is judged whether
the forced rewind is permitted or not. In step MAlo0,
it is judged whether or not the shooting systen is.
g;f set to the forced rewind. If the shooting system is.

set to the forced rewind, it is judged in step MA1l
whether the'pfeceding state of release switch SWR
stored in the memory is ON or OFF. When the
preceding state of the release switch is OFF, the -
flag ?REWEN is set to "1".(in-step'MA12).-Then step
M13 is executed.

When thefpreceding'state_offthe-release switch -

SWR stored in the memory is ON, step MAl12 is
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to “1? in step MAB. If the preceding state of the photonmetric switch stored
in the nenory is judged to be ONin step MA7, step MA8 is skipped, and step
‘MA9 is perfornmed. Because a change of the photonetric switch can not be .
~detected if the shutter button is kept depressed, the flag ?SWBEN i s set to
"1" after the photonetric switch is set to OFF. VWen it is judged in step
MA6 that the flag ?REVEND is "1", stepsgyl#/ and MA8 are skipped, and step
MA9 is perfornmed. Thus, in case that a filmis rewund, the photonetry
processing issripped,t aha ldtep MAYI USPbrrorHad, MO {dApebhgsahgoting
systemis set to the forced rewi nd, the processing skips the steps MAG, R
MA7, and MAS, chatiget of bl easepawivoletandtl bd Metdeed REFERhés set to
"0". The flag ?REVEN is referred to when it is judged whether the forced
rewi nd i s per shutsérobukéon lis kept Mepressed thatigehe wkbddier or not the
shooting systemis set to the forced rewind. If the shooting systemis set
to the forced?REWENDisi sets Houdgdd afiten dhavaeilegna awitel s eseding stat
of. rel ease switch SWR_ stored in_the nenory is ON or OFF. \Wen the preceding;)
~state of the Fel8EEe IR FERP MARRE if,the ﬁwﬂ%mu. N S¥stan is set (i step
MA12) . Then sfep NﬂSdis gﬁgcu d. enfthe ecedkgp_state.of the rel ease
svi toh SUR stEPed PrdenetheRoLhons ChR ferasdmerinds teps Hall |
: ' and MA12 are skipped and step:MAl&_ié-perfcrmed.
Thus, the forced rewind is prohibited when the
shooting system is set to a mode other than the -
forced rewin&.'f L
In step”MAiJ, the flag-?ZQOMEN-iS set to wovu,
The flag ?ZOOMEN,is,referred-to~wheh it ié judged:
whether zooming is permitted br-not._And then, it is
judged in step MA1l4 whether the preceding state of
the zoom tele switch TELE stored in the memory is.
OFF or ON. When the preceding state of,thg zo6mtte1e :
switeh TELE is OFF, it is judged.inustep-Mhls
whether the preceding state of-theﬁzoom;wide,switch
WIDE stored in the memory is OFF or ON. When the | o/
preceding stéte_pﬁ:the zoom wide switch WIDE is OFF,
the flag 2?ZOOMEN is set to "1" in-step MA16. Then,
step MAl17 is executéd, In this case, if the zoom
tele switch TELE is set to OFF and ‘the zoom wide--h.
switch WIDE is sét-to OFF, the zoom lever 12 is
located at the neutral position thereof. When the
preceding state of the zoom tele switch TELE in the

memory is ON,:the steps MA15 and MA1l6 are skipped,
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40 ski pped, and step NAlS S perforned It S because a change of reIease
switch cannot be detected if the shutter button is kept. depressed that the
flag"?REVEN is set to "1" after the release switch'is set to OFF. In step
MA10, if the shooting systemis set to a node other than the forced rew nd,
steps MALl and MA12 are skipped and step MA13 is performed. Thus, the
‘forced rewind is prohibited when the sho tlng systemis set to a node ot her
than the forced rew nd. In step MAL3, Iag ?ZOOMEN is set to "0". The

flag ?ZOOMVEN rre when it d whet her- zooging-i-g permtted
or~’not. And t'h%{‘de.% SR MAL AP |9F|17s§ 3 4\#\‘1%%@ ﬁ ?ﬁé"ﬁ '_ E&d%ﬁ&g& ate of
th tel h TELE st O When th

pr ecedi ng st at @40 %%ez%ﬁﬁfﬁ sl ﬁ*ﬁ‘é% S FteB WY 4600 [ nstep
MAL5 whet her t %'%Gd tch WDE st d th
menory |65 (e']r:F %(r?u . '4}9% "aéfece ?%%Mg??\\em zgom Wi deSS\(I)VIr techI \r;\VDEe
(TR the [1ag 22GdN e Chuldh éﬁ' 'ibé&efem%ﬂbénméaeed L7 i s

cuted. In this case, if the zoomtele switch TELEis.set to OFF and the

zoom wi de swi t Ges\Wrdatrals Yodit i, tHe £y P 206MEN 2id Sskecabed at the
neutral position thereof. en the
"1", When the zoom lever 12 is kept displaced toward

the direction of the zoom tele switch TELE or when
the zoom lever 12 is kept displaced toWard the
direction of the zoom wide switch WIDE, the flag
?ZOOMEN remains "0". In step MAl7, the flag ?TWEN is
set to "0O". The flag ?TWEN is referred to when it is
judged whether the lens movement to'the'tele/wide
extremity is permitted or not. Next;.it is iudgéa in
step MA18 whether thée preceding state of the TW
switch ‘stored in the mémory is ON or OFF. When the
‘preceding state of the ™ SWitch'is'OFF}:the'flag
?TWEN is set to "1" in step MA19 and the processing
. is shifted to step MA20. When the preceding state of
\ the TW switch is ON, step MA19 is skipped, and step
MA20 is performed. Since a change can not be |
detected if the TW button is kept depreésed;'a flag
?TWEN is set to "1" after the TW switch is set to
OFF.
In step MA20, ‘the current staté of the switches
are inputted. In step MA21, the preceding states of
the switches stored in the memory are compared with

the current input bf'thé'féspective'éwitdhés{:if the
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precedi ng state of the zoomtele switch TELE in the menory is ON, the steps

MAL1S and MAl16 are skipped,
precedi ng state of the zoomw de switch WDE is ON,
and step MA17 is perforned. Therefore, when the zoom | ever 12
at its neutral position, the flag ?ZOOVEN is set to "1". Wen the zoom
12 is kept displaced toward the

‘| ever

.41 and step MAL17 is performed. Wen the
step MA16 is skipped,
is located

ction of the zoomtele switch

TELE or when the zoomlever 12 is kept displaced toward the direction of

CpFdbbin! PEatbheokl 86g?Z0RVEN N8BS ar td) Step MALT, thel

the zoom w d
?TVWEN i s set to "0".

flag

whet her the | gpsréRyeseatekOthBpebe! ol da reerenl,! hane 136 Aidieth OF not .

Next ,

TWswitch is OFF,

it

is set to "1" after the TWswitch is set to OFF.

both the_prgcgding states and the current states,
the processing skips step MAZZ'and:is_shifted;toh
step MA23. | | |
In_steP:ﬁA23, it is judged whether or not the
three-minute timer is timed up. In the case that the
three-minute timer is timed up, the flaq ?AUTORET-is
set to "1" in step MA24 and the strobe.chéfging'is
prohibited- (in step'MAZS). The 1¢ﬁs is_aisq-~l
automatically moved to the aCcommodatioh positicn-*
(in step MAZE) and the processing.di§erges.te the .
LOCK routine. Namely, if three minutes or more
elapse without operation of the powet button 13,-thé
shutter button 17, the zoom lever 12, the_drivec
button 1i,_or_thg TW button, orhqpéning)cloSing-of*
the back cqﬁer-s,_the lens will be autdmatically'

retracted to the accommodation position. The .

' AUTOMATIC LENS ACCOMMODATION subroutine called in -

step MA26 is described later.
In.the_éase'that the threefminute;timer is not -
timed up yet, the MAIN processing proceeds as - : - -

described below.

-~ In the case that the three-minute timer is not.

is judged in step MAL8 whet her the'preceding state of the TW
swi t ch st or edchangécofeswi¥chesDceurel;Fthéhehrideeminuteditvigent aie of
the flag ?TWEN is set to ~1" in step MA19 and the
processi ng i sssirtédd(in step MA202) ,\\sed the precedisiggstis e of the TW
switch is O\, step MA19 is skipped, and step MA20 is

A erformed. Since a
change can noshiftedttetstiepf MARZ. THRBDt EBRYES 1B PO

ngesdd a flag ?2TVEN

t he

*

fag ?TWEN is referred to when it is judged

O



In step MA20, the current state of the switches are inputted . In step
MA21. the preceding states of the switches stored in the nmenory are
conpared with the current “Fnput of the respectivé switches. If the
prieceding states of the switch inputs and the current states thereof are
di fferent nanmel y, when a_change of swi tches occurs, the three-mnute
timer is started (in step MA22), and -thg®rocessing is shifted to step
MggS. When there is no change in both the preceding states and the current
i‘%gt es, the prOoGRRPivlw, Sit Pbs SjedgdthinastepSMADT! WREtherSbePnWi23. In step

3, it is judged whether or not the three-mnute tiner is tinmed up. In
the case that Hie flag?REWEN cis i set ts YiWedAsptheh€laga@REWERORET i s set
to-"1" in step MA24 and the strobe charging is prohibited (in step MA25).
The lens is al" ahtemdthe dhgotingdsysteneiacsetinbdathenPPRECEDI on (i n step
MA26) and the processing diverges to the LOCK routine. Nanely, if three

~aut es or moREWIND Jwodst « kep JR28 it fohlewst andpiheishindgrdli3, t he

tter button 17, the zoom|ever 12, the drive button 11, or the TW

button, or opdiiatdey dheFokeasr HELRCRSER Bs sAE tan9NypK| OFE.

i cal | ' ' ition.,The A Tl C LE
aut ot cal |y el act el L 4 Llie 4ecormpdaty on, posh kgl 3 "G EUTGMAT! © LENS

ON, the strobe charging is prohibfﬁed (in Step
MA29). Then, the processing diverges to the REWIND
_ routine (in step MA30). In this embodiment, if the
>~ release switch SWR is set from OFF to ON by '
operating the shutter button 17 with the drive
button 11 being kept depressed.for more tﬁan three
seconds or more, the forced rewind operation is
conducted. Altefnatively,.if a predetermined period
of time elapses with the drive button 11 and the
shutter button 17 being depressed simultaneously,
the forced rewind may be conducted. It should be -
noted that the forced rewind is set in the
N | EXPOSURE/SHOOTING SYSTEM SETTING subroutine.
When it is judged in step MA27'that_the'flag '
?REWEN is set to "0", step MA31 is performed, where
it is judged whether the film loading has been -
termiﬁated or not by referring to the flag ?LDEND.
If the film is not loaded ("0"), it is judged
whether -or not the back cover switch BACk-is set to
ON or OFF (in step MA32). If the back cover 8 is *

closed, the strobe charging is prohibited (in step
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step MA26 is described later. In the case that the three-mnute tiner is*
not timed up yet, the MAIN processing proceeds as described below. In the
case that the three-mnute tiner is not timed up, it is judged in step ;
"MA27 ‘whet her or not the flag 2REWVEN is set to "1" . As the flag ?REVEN is
"1" when the shooting systemis set to the FORCED REWND node, step MA28
follows and it is judged whether the reljegse switch S\Ris set to-ON or
OFF. In the case that the release switch SWRis set to ON, the strobe

charging is puaBilhi,t eiel TOADING MitHoutiing. is "eapIeaesshngtdpver ges to the
REW ND routine (in step MA30).. In this.enbodinent, if the release switch

SWR is set freRB@yf. hmdﬂﬂﬂe/pzuusssingtﬁuturnsttm “thetbopldtwehe the drive
button 11 being kept depressed for nore than three seconds or nore, the
forced rew ndMAEENr priosesisd nepridor tstiep MAIG hatWhenyiti isajpdgadt dmni ned
period of tinme elapses with the drive button 11 and the shutter button 17
_bei ng depr essstiepi MABRa Faatksithe kack qavar r%vﬁ-#}d"ﬂ%‘}e%e thaducted. It : O _
shoul d be noted that the forced rewind is set in the EXPCSU E/ SHOOTI NG Pt
SYSTEM SETTI I\Breﬁsﬁél}mnés WFted (£ SIRRIAIP st IPRROFEL B8t the flag

_7REMEN 's set th; "1n st Nﬁ%&1’%ﬂ§¥"ﬂ““¥ﬁlﬁ“has been loaded

it is Judged in step MA36 whether or not the back
cover sw1tch BA?K ls set. to ON or OFF._When-the back
cover 8 is: opened, the EXPOSURE/SHOOTING SYSTEM h ' f4
INITIALIZE and the WIND'SYSTEM INITIALIZE-- '
subroutlnes are called (1n steps MA37 and MA38), andV_
the proce551ng is. shlfted to step MA39 When it is
judged in. step MA36. that the back cover 8 is. closed
steps, MA37 and MA38 are sklpped and the processing
shifted to step MA39. ' ' | '.

- Therefore, in the case that the-MAIN”prOCessingp
is executed with the fllm loadlng hav1ng been -
completed and with the back cover 8’ belng closed
steps MA31,,MA36Qand;MA§9-are-sequentlallylexecutedt ' QQ
In the case that the MAlN prbceSsiné.is.executed |
with the back cover 8, which;ﬁas c105ed,'having-been
opened, steps MA31, MA36, MA37, MA38 and MA39 are
sequentially executed, and in-the;case that'the=MAIﬁ
processing: is executed with}tnepbackﬁcover,being;
kept opened, steps MA31, MA32 and MA39 are.
sequentiallybexecuted._In-the_casékthat~the=MAIN.

processing,is,executed with theubackicoversa,.which



It |s,1udged whet her the f|In1Ioad hgﬁha been tern1nated or not by
referring to the flag- ?LDEND. |f the film -not |oaded ("0"), it is judged
whether or not the back covist switch BACK i's set ti0"ON or OFF (in step
N%BZ) |f the back cover 8 is closed, the strobe-charging is prohibited
(in step MA33), the LOADI NG subroutlne is called (in step MA34), and the
processing returns tothe top of the NA rocessing (in step MA35). WWen
it is judged in step MA32 that the back cover 8 i&.opened, the processing

'{e}]h'fted to %{agojc%gxz NEThd thden | drisissl | nesdp® MSE, thasaihe film has

be | oaded it 'dI'n step NA36 whet her or not the back . cover

swi t ch BACK i s g8l t g Gindinss\Vigre tdegienkiaDyprefecate@ened, the
EXPOSURE/ SHOOTI NG SYSTEM | NI TIALI'ZE and the WND SYSTEM I NI TI ALI ZE

subroutines are cal lmfl tap MEFs, MY pwbém statie t bf Phecpeweng is
shlfted to step MA39. Wien it is judged in step MA36 that the back cover 8

| osed, .st epwiedV REW S¥ABfedirin skhemenorxydis mompu:eéswnghshh&t ed to
s MA39. Therefore, in the case that the MAIN processing is executed with
t he f|In1|oad|m@ﬁnanuuﬁﬁﬁﬁﬂlQﬁnﬁhennﬂweﬁuﬁwﬁtmh{h@nbﬁkﬁ -eagerthatei ng
cl osed, steps MA31l, MA36 and MA39 are se uentlally executed. In the case
that the MAIN perqg:ﬁ &he geWexy svitch has oceurred, the

_processing-ls-shifted to step MA40. Itzis;judged in
step MA40 whether the current state of the power
switch is ON or OFF. If the power switeh is set to
OFF, that'is, the power switch is set from ON to
OFF, the strobe charging is prohibited (in step
MA41), the LENS ACCOMMODATION subroutine is called
(in:step-MA42), and the processing diverges to the
LOCK . routine (in-step MA43). The LENS ACCOMMODATION
subroutine is described later. In the case that the
power supply is stopped by manual operation, steps
MA40, MA41, MA42, and MA43 are sequentially
executed. In the case that the power button 13 is -
Ao kept depressed while the MAiN processing is being

executed, and when the power button 13 is released

from being depreéSed, the processing is shifted to

step MA44-through the steps M39 and MA@O. '

In stép-MA44, the EXPOSURE/SHOOTING SYSTEM -
SETTING subroutine, which is described later, is
called. |
The processing in step MA45 is executed after -

this EXPOSURE/SHOOTING SYSTEM SETTING subroutine is
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with the back cover 8, which was closed, having been opened, steps MA31,-
MA36, MA37, MA38 and MA39 are sequentlally executed,.and in the case that
thé MAIN processing is executed with the back cover belng kept opened,
steps MA31l, MA32 and MA39 are sequentially, executed. In the case that the
"MAIN processing is executed with the back cover 8, which was open,
havi ng been cl osed, steps MA31l, MA32, 33, MA34 and MA35 are sequentially
‘executed. In step MA39, the preceding state of the power switch PSW st or ed

th h f t h. |1 '
Itﬂe cgsgetrrﬁ;{ b gggar e?twﬁ,b atu%reﬁsj %%ag&%cégur I’%%he pr OCESSI ngnl S&J
shifted to steﬂeNMQg bbgmew(i@eiéwtﬁeﬁ-w el hggid herggrrent state

of the power swtch i's ON or OFF. t he power smntch I's set To OFF, that

is, the powerzspiLtelr is et &hOth@NEMPG@BEEAﬂHDﬂﬁINdNS¥§¥Em'ng is N
prohlblted (in step MAA1l), the LENS ACCOMMODATI ON subroutine is called (|n
step MA42), aSHTTENGpsabeestinedi € dhe tdxmhsdﬂﬁﬂﬁq(nnlthe(ln step’ <:>
MA43). The LENS ACCOVMODATI'ON subroutine i's described later. In the case °
that the poweshoetpplysistemojpechiosemanidle FamASELECT cis 94%0, MA4L,

MAA2, and MAMM3 are sequentially executed. In the case that the power button

13 is: kept de'ﬁﬁe%léd Fbet ﬁéamﬁﬂmeéﬁ tﬁ?tl Faqdioly the
processing is shifted to. step MA46, ‘and it is judged

&

whether the flag ?TWEN is set to “1" or “O%. When
the flag-?TWEuglsaset.te nin, it is ]udged_(in.step' w
MA47) whether or not the TW switch is set to ON or
OFF. When theeiﬁ;SWitehcis oﬁ;:thejetrbbeﬁcharging
is prohibited (in'etep-MA48); the'TEnE/waE MOVEMENT
subroutine (iﬁeetep-mﬁ49) is‘Called,7end the
processing”retﬁrns?to the-tep 6fethé.MAINVpr6ceSSing
(in step'MAEO);eIteshould'be netedﬁthat'in'then
TELE/WIDE MOVEMENT subroutine, theezoomrlens-is~
forcedly move@iﬁo the tele eXtremity.of the wide |
extremity when the TW button 18*is eperated;.The.-*
details thefeof are descriSed later when the lens - _ o’
movement is described

| When 1n step MA46 the flag ?TWEN is "oO" -step
MAS51 is executed, and it is judged whether~the'flag
?ZOOMEN is set to "1" or "0".  When the flag-?ZOOMEN
is set to "o", it is judged (in steﬁ:MASZ)ewhether'
or not the flag ?SWSEN is "o". If the flag ?SWSEN is
"0", the strobe charging control is conducted in -

step MAS53, ahdﬂthe”processinq returns te step MA3.



executed, and when the power button 13 is. released from being depressed,
the processing is shifted to step:MAM4 through the steps M39 and MA4O. In
step~MA44, the EXPOSURE/ SHOOTI NG SYSTEM SETTI NG siibroutine, which is
dé€scribed later, .is called. The processing in step MM5 is executed after
this EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subroutine is conpleted. It is
judged in step MMA5 whether or not the flgg ?SELECT is set to "1" or "0".
This flag ?SELECT is set i:nthe EXPOSURE-$HOOTI NG, SYSTEM SETTI NG

Sretre T Do bR 58 AL Sndbet el BESH Mo/ RhEY kel MRS, ol o
is shifted to $kg M6, and Lt |s,] udged whether. the flag 2TWEN is set to
"1™ or "0". v@%§8¥ﬁ§ }FaﬁegT§ENt?s’ség gﬁ aTa?ePt(‘E F&ﬁ%@ (I _step_NﬁA?)
the strobe chavbrEady' S AEE bhetEboh tEls yikbn ¥RER wAZARREA (V8 £Xr
routine (i tep AMM9) whSnC e n €l SeipRe et W RS- the top
S0t he AN proveas; SEFT) hancEhp kesR" Pl sRARERTRR 4% WEE 6P e
TELE/ W DE MOVEENT $eibj8uhagedt (EnZ808p! BASsH Swhathed! ¥rmhved the the tele

extremty or the wide extrenity when the TWbhutton 18 is operated. The
zoom wide switch WIDE is set to ON or OFF. If the

zoom wide switch WIDE is set to-OF%,=the processing
is shifted to step MAS52. Therefore, when the zoom
lever 12 is at the neutral position thereof under
the zoom'permitted'condition,.the MAIN prééeésing is
executed via steps MAS1, MA54, MA55 and MA52.
'When the zoom wide switch WIDE is jndééd'to'be
ON in step MAS55, it is judged (in step MASG):whether'
or'hot'the zoom lens is located at the wide
extremity. When the zoom lens is nét located at the
wide extremity, the strobe charging is'prohibitéd"
(in step MAS7), the ZOOM TO WIDE subroutine is
executed (in step MA58), and the processing returns
S to the top of the MAIN processing (in step MA59).
| As it is not necessary to move the zoom lens to thé
wide extremity when the zoom lens is determined to
be 1océtéd'ét'the wide extremity in step MA56, steps

MAS57 and MAS8 are skipped and step MAS53 is executed.

- Next, when it is judged in step MA54 that the
zoom tele switch TELE is set to ON, it is judged (in

step MA60) whether or not the zoom lens is located
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details thereof are described |ater when the | ens novenent is described. -
When in step MMG the flag ?TWEN is "0", step MAS51 is executed, and it is
judged whether the flag ?ZOOMEN is set to "1" or "0". Wen t he flag
?ZOOMEN is set to "0", it is judged (in step MA52) whether or not the flag
?SWBEN is "0". If the flag ?SWBEN is "0", the strobe charging control is
conducted in step MA53, and the procesdy® returns to step MA3. VMen'it
is judged in step MAS1 that the flag ?ZOOMEN is set to "1", it is judged .
(in step MAS4a¢ Wed heslar enereiley? OWRehe khies wioom) TBsE fiss et to ON or
~OFF. \Wen the zoomtele switch TELE i's set to"OFF, it is judged (in step:
MA55) whet herid¢atéd iﬁetneoamedextmmihyw Bhe sﬁmﬁbd cha¥gingOFF.. | f the
zoom wi de switch WDE-i's set. to OFF, the processingis shifted to step :
MAS2. Ther ef ate, préleibitedz ¢dm Stepr MAB1)s &het 290N FO QJEI@)Sl tion thereof
under the zoom perrnitted condition, the MAIN roce55|n |s executed via
steps MA51, N\Sdrowkiseaks ﬁM@Qutﬂﬂeﬁlphétfﬁb 2de- SR &heN DE i s judged
to be ONin step MAS5, it is judged (in step Nﬁgfé mhether or not the zoom
lens is | ocatRXPe@sshag FeEuERE ERi the HRE, Ofn Fhs MALN, REQCeSHING ocated at

_tzgg 100 XL B Hed aBA] oS BEOLB0nEE RodleBib e VAT he

zoom lens te the tele extremity when the zoom lens

'1s determined te be located at the tele extremity

in step MAso the proce551ng 1n the steps MAGI,_ e

_MA62, and MA63 is skipped and step MA53 is.ﬁ;
executed. | ' R |

That . is, if-the zoom lever 12 is displaced-in
the direction of arrow rl in Fig.-l, 1f the flag -
’ZOOMEN is set to "1", the zoom lens.moves.towardi'
the tele side until it reaches the tele extremlty,
while if the zoom lever 12 1s displaced in the
directlon of arrow r2 in Fig. 1, the zoom-lens moves

toward the w1de side until it reaches the w1de

| O

extremity. The ZOOM TO WIDE subroutlne and the ZOOM.
TO TELE subroutine are described 1ater._,,

When 1t is judged 1n step. MA52 that the flag
'?SWSEN_is_set_tc_"LF, it is judged (1n step MA64)
whether the“photometric switch is ON or.QEF.-Then..j
the strobe charging is prohibited (in step'MAGS),.
and the processing,diVerges_to the AEAF CONTROL

routine (in step MAGG).
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executed (in step MA58); and the proce55|ng returns to the top of the MAIN
processing (in step MA59). As it is not necessary to nove the zoomlens to
t he ‘wide extrem ty when t hé& zoom l ens i s deterninéd to be | ocated at the

wide extremty- in step MA56, steps. MA57 and MA58 are skipped and step MA53
I s executed. Next, when it is judged in step MA54 that the zoomtele switch
TELE is set to ON, it is judged (in stepvVA60) whether or not the zoom
Iens is |located at the tele extrenity. Wien the zoomlens is not
:ocated at the[LENS RGCOHHﬁbeIDNESUBROUTINEQrgmng]Is prohibited (in step

t he ZOOM'TO'TELE subroutine is executed (in step MA62), and the

processing returns Figt hp4t shows the pRbbiepsdongsofnEGENSN step  MA63). As it
i's not necessary to nove the zoomlens to the tele extremty when the zoom
lens is deternhﬂ@@MMQDA@IONoCAUEQMAEICthNglécﬁﬁﬂﬂ@ﬁﬂﬂgﬁmh WIHE MA60, the
processing in the steps MA61, MA62, and MA63 is sk ed, and step MAS3 is
ZESCUted ThaIMQgEMEF t heofobhe| 2oBs EEdlgE&FsﬂPX Tn the direction of
. owrl in Flg if the flag °ZC{WEhh Eb "1", the zoom | ens noves
toward the telZURFOUtiRes; TPerBééﬁE§ VYheree e@?t?@ﬁrﬁytlﬂﬁﬁealf the zoom

ever 12 1's di spl ageg L na| PEOLEES LOR Bhe?1bRknhl s bF the tNe Z0OM I ens

prbcessing is common. Therefore, the same figure -is
used for illustration.

The LENS ACCOMMODATION subroutine is called -
when the power is manually stopped, or when the.
rewind is commenced. For instance, the subroutlne is
called in step MA42 of the MAIN processiné.

_First, "o" is set in the memory MVPOS. (in .step
LM1) . ‘The memory MVPOS is the memory for.storing.the
position where the lens is to be moved, which is: -
commonly used for the processing of AUTOMATIC LENS
ACCOMMODATION, WIDE MOVEMENT 1, and TELE MOVEMENT -
subroutines. -

L/ : - Next, the data sﬁored in the memory MVPOS is
compared with the current POS . (in step LMé); ‘The
direction in which the lens is fo.be moved is -
different, depehding-uponueach of the processing of
automatic. lens. lock, WIDE MOVEMENT 1, and TELE .
MOVEMENT.=If.the power. supply ‘is manually stopped -
(in step MA42), the current POS. is greater. than
MVPOS (=0), the reverse rotatioﬁ of the' zoom motor-

is executed (in step LM3), and then the lens



toward the wide side until it reaches the wde extremty. The ZOOM TO W BE
subroutine and the ZOOM TO TELE subroutine are described later. Wien it is
judged in step MA52 that the flag ?SWSEN is set to "1", it is judged (in
step MA64) whether the photonetric switch is ON or OFF. Then the strobe
charging is prohibited (in step MA65), and the. processing diverges to the
AEAF CONTROL routine (in step MAGE). NS ACCOVVODATI ON SUBRQUTI NE,
ETC.] Fig. 24 shows the processing of LENS ACCOVMODATI ON, AUTQVATI C LENS
ACCOVMODATI ONpod it g MEVR detdd t En| £06p anMa T ELEnMENEMERRSS UbT out i nes.
The pl aces where these subroutines start are different, -but the latter half"
~of the procesgpoidtiion detect Jowrpfocessihg, sanehdhger ofi €hasedofmor : '
il lustration. The LENS ACCOMMODATI ON subroutine is called-when the power is
manual |y st oppedie @ICoBRNs eonkisuously coontheored duringsthace, the
subroutine is called in step MM2 of the MALN processing. First, "0" is set
in the menory maRERes xatakianp i use oHeRPfyaMyEV s -t he nenory for (:>.

or 1he processi ng NAUTDMACSE ENPIEERRERPRTONLS VPR REREREAIPL, and
TELE IVO\/ENEI\I-I-step LM5) . Therefore, while the*lens is_béing moved, )
the displayed_foé§l31engthfcan-be'éhangéd;.ﬁgxt,.the
current POS is'nompared_with'the dat§,storgdﬂin the

memory MVPOS (in step 1M6) . The processing in steps

O

LM4 through LMé_is'reﬁeated until the cufreﬁt ?6S_
equals the:data'sﬁored in the memory MVPOS;:Wheﬁ'the
current POS equals the data'stored'inﬂthéTmembrYJ:.
MVPOS,.the zoom motor brake is applied (in.step_
Lﬁ7), then the.prQCessing is.réturneduto.theipoint;
where the subfouﬁine.ﬁas Calied in the MAIN .
processing. Thus, the lens is retracted in thég
_accommodation position.-

The AUTOMATIC LENS ACCOMMODATION subroutine is

O

called in step MAzslbf the MAIN processing as
aforementioned. In this.subrOu;ine,'the current DIV
is stored in the memory MEMDIV (in step LM8). In
this_case,.the_data.stored-in-the:memo:y MEMDIV is
used for deterﬁining the restoring position in: -
automatically restoring of the lens. In step LM9,
"on js stored in the memory MVPOS and processing
similar to the LENS ACCOMMODATION subroutine is

executed (in'step.LMZ, and steps LMB-through LM7).. -



subropiti nes Next, the data stored in the menory MVPOS is conpared with the
current POCS (in step LM2). The direction in which the lens is to be noved
is different, depending uporn:each of the processing-of autonmatic |ens |ock,
W DE MOVEMENT 1., and TELE MOVEMENT. |f the power supply is nmanually
stopped (in step MAA2), the current POS is greater than MWPCS (= 0), the
reverse rotation of the zoomnotor is ex_futed (in step LM3), and then the
| ens position is detected (in step L ¥In the lens position detection
pr@ocessi ng, a change of thei*zoom code ZCODE i s conti-nyousl:y .noni.tored
dur¥ng the not Fhissbrspntine sukstanbinl lyghps\nondiffergpopofxen engt h

%32?; e Siéfm 5 i Ao PBRRitoN SuBERiint,  eRerPELNGotoat Qﬁi "Pos s
i red. i DE in | VBL. T
3?32;223 g Ln S S 1 e s TV htabbRT, 1 rBREBoEY b p%sl h
- . MYPES: Ve Irrent PCS |
GLa stored | n oG TEeeeh e A e PR3 T Shpi i ed (in step

LM7), then the procegs il MEVAMAPH 1014N8 BAbPbuviRECFbReN3VRRgUt i ne was
called in the MAIN processing . Thus, the lens is retracted in thé

the accommodated lens to the wide extremity, which

_—~

is called in step L022 of the LOCK subroutine as
described above. In the WIDE MOVEMENT 1, 2" is
stored in the memory MVPOS (in step LM10), and the
data in the MVPOS is compared with the current POS
in step LM2. As the current POS is "0" if the power
supply had been stopped, the pfocessing ié'shiftéd”
in step IM2 to step LM11, where the forward rotation
of the zoom motor is executed. Then, the lens
position is detected and the focal lengthlié
displayed (in steéps IM4 and LM5). Steps LM4 through
LM6 are repeated until the data stored in the'meﬁory
MVPOS equals the current POS. When the data stored
- in the memory MVPOS_is determined to be equél.to'the
current POS in step LM6, the prbcéssiﬁg'is shifted
to step LM7, and returns to the pointlwhere'the-
subroutinetWAS called in the LOCK subroutine. Thﬁs;
the lens is shifted to the wide extremity (pos=2jﬁ :
" In the TELE MOVEMENT subroutine, "4" is stored
in the memory MVPOS (in step IM12), and ‘the data
stored in the memory MVPOS is compared with the

current POS. 'As the data of the'HVPos"is always




accomodati on position. The AUTOVATI C LENS ACCOVMODATI ON subroutine is ¢
called in step MA26 of the MAIN processing as aforenentioned. In this
subroutine, the current DIV is stored in the nenory MEMDIV (in step LM).
In this case, the data.stored in the menory MEMDIV is used for deternining’

the restoring position in autonatlcally restoring of the lens.. In step
LMD, "0" is stored in the nenory NVP d processi-ng simlar to the LENS
: ACCCNNCDATICN subroutlne i's executed step LM2, and steps LM3 through
LM7) . hi S fﬁ? F ggmthe LENS (-
ACCOVIVODATI rout| ne, excea{llt ng ‘H?aé?’t h géné&?sﬁ%?o gl cally rest ore\dJ

i n.response tfgz% %Q%q._(y era;éﬁ)nt ;’hf DE MOVEMENT 1

is a subroutine for nmoving t e accommdat ed ens tO t e . extremty,

whi ch i s cal begiition detdAAdH Hrite tHOIEGHHT OLéng aéiéﬁiﬁi]' hed above. In
the WDE MOVEMENT 1, "2" is stored in the nenory VPOS (rn step LMLO), and

the data in pbe-fwmii i(drc @gep=dMA tand TS ekt POGEhe naatap -LM2. As the
current POSis "0" if the power supply had been stopped t he processing |s<:)
shifted i n sstprek ino thecmemdry MWROS ishecdmpaxed withitthe BOSthe zoom

notor is executed. Then, the lens position is detected and the focal
length is Steps 1LM4 through LM6 are repeated unt11 the data-

stored 1n.thegpemory MVPOS_equals_thencurrgntgpos;
When they are deﬁerﬁined_to_be-equal tQ'each-ofher,
'the_zoom-mdtgr-btakef(in step.LM7) is'épplied,_and' ' _QJ
then, the précéssing returns to the poiht'wheré the
subroutine_Waé'cailed in the MAIN_prbcéssingy(iﬁ
‘step MAS50). | '

Thus, the leﬁs.is_fofcedly'moved;yoward thé
tele extremity in che TELE;MOVEMENT pr@cessingw(in- _ T
step MAS0), whiehiis via a TELE/WIDE MOVEMENT

subroutine step TW3 Shown_in Fig. 26.

[AUTOMATIC LENS POSITION RESTORE SUBROUT_I_N_E]!'_

‘In Fig. 25, an AUTOMATIC LENS POSITION RESTORE N/
subroutiné which is_qailed in stép L026 of the LOCK
routine is shown. |

In fhis-subroﬁtine, the forward rotation of the
zoom motor is firstly executed in step LR1. _Next,ﬁf
the processing is'shifted_to step LRzr-ﬁhere'the
lens position detecting processing is pg:formed;
Then -the FOCAL LENGTH-DISPLAY subréutiné:is called

in step LR3. In step LR4, the current DIV.is



di spl ayed (in steps LM4 and LNb). Steps LM4 through LM6 are repeated until
the data stored in the menory MVPCS equal s the current POS. ‘Wen the data
stored in the nmenory MVPCS is.determ ned to be equat:ito the current PCS in
step LM, the processing .is shifted to step LM/, and returns to the point
where the subroutine was called in the LOCK subroutine. Thus, the lens is
shifted to the wide extremty (P0S=2). Iﬁge TELE MOVEMENT subroutine, "4"
is stored in the memory MVPCS (in step L -, and the data stored in the
mefoty MVPCS i s, 0 it e ] Y RS prétSed il @ O . MVPCS i s
al ways gr eat grgﬁgﬁg%-at he cur'rent‘fag(%?ﬂ% he z%rrrﬁebé%i?g'icﬁi?o&mg%gﬁy rot at ed
(in step LM1), jhhenel hRuoeiys MﬁV.OW%‘Bééﬁbﬁ@ imech&catepgnat h

di splay are perfornmed (in sfeps LM4 and LVMb). Next,  the data stored in the
menmory M/PGCS i sLRepPaREd atidt LR4hd PPepeitid il e obutdéner pIvepeated
until the data stored in the nenory MVPCS equal s the current POS. Wen they
are~det erm ned equadsethel datacatioreidhdn Hhe memoery NEMDIV akEE (it step

L is applied, and then, the processing returns to the point where the
subrouti ne was ¢sal jodged time L4l Khatodhes iourxent DEP afiid)s fhes, the | ens
is forcedly noved toward the tele extrenmity in the TELE MOVEMENT
processing (in data stored in the memory MEMDIV, the processing is

shifted to step LRS, where the zoém motor brake is
applied, and the prbéessing is returned to the point
where the subrbuﬁine was called in the LOCK routine.
Thus, the lens can be moved to a position.
corresponding to the preceding (stored)_DIV.which is
the position where the lens was locatedliﬁmediately
before the automatic lens accommodation had been

performed.

[ TELE/WIDE MOVEMENT SUBROUTINE]
The TELE/WIDE MOVEMENT subroutine is called in

step MA49 as described above. This TELE/WIDE

\m# 'MOVEMENT subroutine is used for determining whether
the lens is moved to the tele side or the wide side
when TW button 18 is operated as shown in Fig. 26.
First, it is judged in step TW1l whether or not the
DIV is greater than or equal to "BH". When the ﬁIVI
is greater than or egual to "BH", the WIDE MOVEMENT
2 subroutine is_cailed in step TW2. - When the DIV is
determined to be smaller than "BH". in step TW1, .the

TELE MOVEMENT subroutine is.called (in stepjTWS),:
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step MA50, which is via a TELE/ WDE MOVEMENT subroutine step TWB shown #n

b% 26. [ AUTOVATI C LENS POSI TI ON RESTORE SUBRCUTINE] In Fig. 25, an
OVATI C LENS POSI TI ON RESTORE subroutine which is called in step LO26 of,

the LOCK routine is shown. In this subroutine, the forward rotation of t he
zoomnotor is firstly executed in step LRL. Next, the processing is

shifted to step LR2, where-the | ens pggkﬁlon detectlng processing is :

performed. Then-the FOCAL LENGTH DI SPCAY 'subroutine is called in step LR3.

In step LR4, the girtRBEeDbMbroutines) THe M« didvindvddioesagReof the R?J

" preceding DIV stored.in the nmenory NENDL V. The pracessing in the steps L

LR3- and LR4 fartneeabﬁd ot thel hddeuientirien ity emdilthd eeTigt a stored in the

menory MENMDI V. | f is'judged in LR4 that the current DIV equals the data

stored in ttm:bnenigzyl\ﬁmﬂwrespec}tr dme;ﬁmmg:umra‘m feans twositepom R5, where

t he zoom notor brake is applied, and the proce55|ng Is returned to the

poi nt where Th@tsb%;oﬁflhbewésngaﬂsedcﬂntﬁﬁbr@@@%hﬂﬁlﬁrnﬁaﬂTtne the lens

can be noved to a position correspond|ng to the preceding (stored) DV (:>

whi ch is therddriexeremitye the lens widl Seamsyedntditheltelrfore the

automatic |ens accommodation had
tremf%y, whi i% tge lens is located relatlvely

»

near the tele extremlty, the . lens w111 ‘be moved to

e RN IR

' the w1de extremlty.

The following are_ekampiee'Of_meeifieatiensfof
the TELE/WIDE MOVEMENT-subreutine;“: o

Flg. 27 is a flowchart 111ustrat1ng a first
modlflcatlon of the TELE/WIDE MOVEMENT subroutlne.
In this mod;ﬁ;cat;en,.ltgls-judgedaln;step:TWSL::
whether the POS is "2". When POS equals "2"; the"
proeessing-is shifted to'the-TELE MOVEMENT (1n.step'
TWS2) . When the POS is judged not to be;equai‘to-"Z"
in step TWS1, 1t is Judged 1n step TWS3 whether or
not the POS equals g, When 1t is Judged that the
Poslequalsﬂ"4ﬁ in¥step'TWS3, the_procese;ng_is;, S | "KJ
shifted to the WIDE MOVEMENT-ZJ(in_stepaTWS4);zWhen] '
the POS is judged ncﬁetp.pe'equal to'"4ﬁ*iﬁ;step_'_
TWS3, it_is:judged_(in step TWSS5) whethet or not. the
DIV is greater than "B,". when the DIV fe-greater' |
than or equal to "B, in step TWS5, the TELE MOVEMENT
subroutine is celled_(ip-step'TWSS)..When-it is '
judged that the DIV is smaller than Paﬁf:ih”step.;ﬁn-

TWS5, the WIDE MOVEMENT 2 is called (in-step TWS7).:



perfarned. [ TELE/ WDE MOVEMENT SUBROUTINE] The TELE/ W DE MOVEMENT
subroutine is called in step MM9 as described above. This TELE/ W DE
MOVENENT subroutine is used@for determn ning whethery “the lens is noved to
thé tefe side or the wide side when TWbutton 18 is operated as shown in
Fig. 26. First, it is judged in step TW. whether or not the DIV is greater
t han or equal, to "BH'.- When the DIV is gfffgew than or equal to "BH', the
W DE MOVEMENT 2 subroutine is called in Step TW2. VWen the DIV is
d@rm ned to be sndedrd iy tSHné e sEee doMiféaTEbR, MNGNERMResubr outi ne
called (in step TWB). In t hese subroutines, the fens is noved to the
fot her one of jdifs igla®tientéle sattiarity) ethetlenstysvmbhedespect to
the current |lens position. That is, if the lens is located rel atively near
the w de extrertile/ wide éetnsemity, bwh fvbe cfif t bhe htens| iseatr thet yidehile if
the lens is Iocated_relatlveléhnear the tele extremty, the lens will be
ed to the wektrenity; tit en¢2¢¢dﬁpH@h%rbeb%aﬁ%té%mthnDﬂhﬁncat|ons of
tlae/ TELE/ W DE MOVEMENT subroutine. Fig. 27 is _a flowhart illustrating a
first nodificatiheh lgns his M‘Ewmmmté%rhﬁ?’ﬂﬁn thg vide

nodi fication, it is judged in ste W51
extredlt and the EEIe extremity, the lens is moved

to the nearer one of the tele extremity or the wide
extremity with respect to the current lens position.
Namely, if the lens is located near the wide
extremity, the lens is moved to the wide extremity.
If the lens is located near the tele extremity, it
is moved to the tele extremity.
'Fig. 28 shows a flowchart of a second
- modification of the TELE/WIDE MOVEMENT subroutine.
In the second modification, it is judged (in step'
TWT1) whether or not POS is "2". If the POS is
judged to be equal to "2" in step TWT1, the TELE
'~ MOVEMENT subroutine-(step TWT2) is calied;';f it is
U  judged that the POS is not equal to "2", the WIDE
MOVEMENT 2 (step TWT3) is called. According to this
second:modification,'when the lens is located at the
wide. extremity, - it is moved to the'tele'extreﬁity;'
If the lens is not located at the wide extremity, it
will be always moved to the wide extremity.
Fig. 29 is a flowchart illustrating a third
modification of the TELE/WIDE MOVEMENT subroutine.

In this processing, it is judged in step TWV1
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whet her the POS is "2". \Wen POS equals "2",the processing is shifted to-
the TELE MOVEMENT (in step TW52). When the POS is judged not to be equal to
"2"7Tn step TWBL, it is judged in step TWS3 whether or not the POS equal s
"4" ~“ When it is judged that the PCS equals "4" in step TWB3, the
processing is. shifted to the WDE MOVEMENT 2 (in step TWs4). \Wen the PCS.
I's judged not to be equal to "4" in st TW53, it is judged (in step TWE5)
whet her or not the DIV is greater thagFg?f] When the DIV is greater than or
equal to [eryhethes! ePSTUBRaYE®4TFEL WHUAVEMEN TS udysd eo.isecal led (in
step TW86) . Wien it is judged that the DIV is snaller than [err] in step
TWSE5, the W BGudVEMENE "2 ins stelpl WV, n thiee WIDESHOVEMEND.2: Agording to the
first nodification, when the l'ens is at the tele extremty, the lens is
moved to thecallledeXtineskep, TWW2)e T titte dsejidgeditthdte theleP@&tremity, it
Is noved to the tele extremty. Wien the lens is | ocated at a position
bet ween t he #fdnotxeduailt §oatld "y h&hee TELE MOVEMENT swbnaisine i®ved to th
nearer one of the tele extremty or the wide extremty with respect to the's
current | ensCpbdiedi 640 REARI FWVE) «the lens is located near ‘the wide

extremty, the leps is._noved to the w de extremty. |f t lens is |ocated
near the teIe-ext%ﬁﬁ?F?}ngtgo'%he %hlrg m&giflcaféqn{ ié“%he -
lens is located at the tele extremity, it is moved.
to the wide extremity, while if the lens is not at

the tele extremity, it will always be moved to the

'

tele extremity.

[WIDE MOVEMENT 2 SUBROUTINE]

Fig. 30 is a flowchart illustrating the WIDE
MOVEMENT 2 subroﬁtine,_which is called in the . .- . .
TELE/WIDE MOVEMENT. subroutine. = -

First, the.ZOOm motor is reversely rotatéd.(in
step ZW1l). Next, the:léns position detecting
processing_andithe.focal length display-processinq '
are executed'(in.steps ZW2 And-zw3); Then, it is = L
judged (in step ZW4) whether or not POS equals "“1".
Then, the steps 2ZW2 through ZW4 are repeatedlya;
executed until the-Pos equals "1". When' it is’
judged in step. ZW4 that the POS equals "1“,?the'zbom'
motor is forwardly rotated (in step ZWé) after-
waiting for 50 ms (in:step ZW5). Then,.the.leps -
position detecting processing is performed (in step

ZW7),.In~stepTZW8,~it is judged-whetherypos equals
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I's nmoved to the tele extren1ty F|g 28 shows a flomchart of a second
nodi fication of the TELE/ WDE MOVEMENT subroutine. In the second .
modi fitation, it is judged (in step TWI'1) whether eorgnot POSis "2". If the
POS is.{fudged to be equal to "2" in step TWI1, the TELE MOVEMENT. subr out i ne
(step TWI2) is called. If it is judged that the PCS is not equal to "2",

the WDE MOVEMENT 2 (step TWI3) is cﬂleﬁg According to-this second
nDdlflcation when the lens is |located a ‘?he wi de extrenity, it is noved

Cﬁ‘r/hget g: \i/ag)s(t“;rzgflne 1% I%%éeg%ig?pexllfrem% $P|&_ai-gﬂ§€£ &hﬁn _prem' ot
iI'lustrating aggdy 4 té#dm foipit 'Iﬂ{bﬁftﬁé‘%ggl-fé\\l/\ﬁl%%@‘/%h@ QPEQUZI neV\hen

t hi s processing, s judged in step TW1I

PCS is judged i@ beeguadle t4oont métbSFakeWis aPS1YEEF %HE&EM 2 is
caIIed (in step TVWQ) If it is judged that the POS is not equal to "4",

\ TELE MOVEMp¥bcagying iie retfnddttd i thét ppidtherdcenedi ng to the
d nodification, if the lens is located at the tele extremty, it is

noved to the wisthbreutisra twas walledf the lens is not at-the tele
extremity, it will always be moved to the tele extrenity.

" After this WIDE MOVEMENT 2 subroutine is
completed,*the.iens will be located at the wide "~
extremity.:

In this subroutine, the lens is driven to be
moved to the position corresponding to the POS
equals "1" by reversely rotating the zoom motor, and
then the lens is moved back to the wide exﬁremity'
(POS=2) by forwardly rotating the zoom motor.
Backlash may-qccur*in the mechanical system when the
zoom motor is reversely rotated, on the other hand,
when the zoom motor is forwardly rotated no backlash
oceurs in the mechanical system. Accordingly,  as
rotation of the zoom motor is controlled as above, -

N the backlash can be avoidable.

{Z00M TO TELE SUBROUTINE] -

" The zoom motor is forwardly rotated (in step
ZN1) as shown in Fig. 31, when the zoom -lever Iz‘is‘
displaced in the direction indicated by arrow ri
(the tele extremity side) in Fig. 1. The next stop
position for step- movement of ‘the lens is stored in

a membry STDIV (in step ZN2) . The memory STDIV is a
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[ WDE MOVEMENT 2 SUBROUTINE] Fig. 30 is a flowchart |IIustrat|ng the WDE
MOVEMENT 2 subroutine, which is called in the TELEf WDE MOVEMENT
subrqutine. First, the zoomnotor is reversely rotated (in step ZW). Next,
t he--IFens position detecting processing and the focal |ength display ’
processing are executed (in steps ZW2 and ZWB). Then, it is judged (in step
Z\WM) whet her or not POCS equals "1". T t he steps ZW2 through ZW are
repeatedly executed until the POS equals "1". ‘Wen |t is judged in step

Za that thenBiBrga4als stbring tneOHED Vﬁ%ﬁr;ﬂﬂ fluhdPt@g€d (in stepy

ZW) after Wi teh In ste e |ens posTtion

det ecting prgﬁéﬁshaﬂm'isp%hBQBﬁﬁﬁ (t& %h@PI@N@ ié'hdﬁéﬂ’é@“% 4t s judged
‘whet her PCS equals - . hé steps LM/ and LMB are repeated unti |l the

PCS equal s "gele &heaehheyPCEhesnuvdeedthe,Qeram&ﬂtﬁéh“ﬁy,sidsf200n1nDt0r
brake is applied, and the processing is returned to the point where the .
subroutine was stbied. iAf the hemory BEDYOVEMINh ZFempuatuttdietne conpl eted, C:)
the lens will be located at the wide extrenmity. In this subroutine, the o/
lens is dri veurrenbebﬁmeuex@ t kbepfdiagi BSTER nssmtdltrog "t t(m:—n PGS

step ZN3). The flag °STEP is used for judglng
whether-the selected lens movementiis=the_step zoom -
movement ornthe-continuous zoom movement when the -
ZOOM TO TELEtsuhroutine or the ZOOM-TO—#IDE 'f' ' QQ
subroutine-is exeonted In the camera embodying~the-.
present 1nventlon, the zoom lever 12 is- so0 composed
that step zoom movement can be selected when the
zoom 1ever.1s-11ght1y dlsplaced fromu;ts neutral
position;”and continuous eoom movementocan.be~““'
selected when the zoom lever lé-is further:diSPIaced
from itsshelfwaytdisplaced position. TherefOrej the
flag ?STEP is set to "1" as a default valuefassuming
that-the'step-Zoom movement has been.seleoted:'
Next,.the lernis position.deteotingiproceSSian5
and the foéalilength'display processing are executed
(in steps_ZN4;end ZN5), and it is-judged“(in-step--"
ZN6) whetherﬂthe'zoom tele switch TELE is ON or OFF.
When- the zoom tele switch TELE is OFF, the ‘'zoom' o “__'
motor- brake is appiied (in step-ZN?)'.-Then-,_theE |
processing is effectively returned to the MAIN"
processing (in step MA63). Namely, when-a.*

photographerareieases the zoom lever¥127after-having
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equal "1" by reversely rotatlng the zoom not or, and t hen the Iens S aned

back to the w de extremty (POS=2) by forwardly rotating the zoom notor.
Backl ash may occur in the nmegchani cal system when theszoomnotor is
reversety rotated, on the other hand-, when the zoommotor is forwardly
rotated no backlash occur s i t he nechanlcal system Accordingly, as
rotation of the zoom notor :is. controlled above,. t he -backl ash can be
avoi dabl e. [ZOOM TO TELE SUBROUTI NE] The “Zo m motor is forwardly rotated
(l/\St ep ZN1) ag;ghewy b@e@a&e@%hé"’fﬁbﬂ heveomd evdfe Wens- di-spl aced in
direction i-ndicatéed arrow rl (the tele extremty side) in Fig. 1.
The next stop paevement dmmedbdateIyv &BYs . OWHee N Zdom E&I€d- i n a menory
STDIV (in step ZN2) . The -nmenory STDIV s a menory for storlng t he next
stop position sWdbchh@ELE:isz 0N iit depljmderdd |(fin tdperEN8) s noved
toward tele extremty, the DIV at the tele extremty side is stored in the
ry STDIV, wwhiethezpert not tthe POS dst eQudlsNd’4". tWher |y BTEP is set
1" (in step ZN3). The flag ?STEP is used for judging whether the
sel ected | ens nivdged: insstep §N@pti1@@mth&/éﬁ9§nte%kaltsng 'Yonttheickeonr oom
nmovenent when the ZOOM TO TELE subroutine or the ZOOM TO W DE subroutine is
executed. | n thBokaKePEakppdgypRpligd (in step ZN7), and the

processing .is effectively returned to the MAIN

processing (in step MA63). This is becauée; when the
POS equals "4", the lens has been moved to the tele
extremity.
.When-it.is judged in step ZN8 that the POS is
not "4%", it is judged (in step 2ZN9) whether the zoom
- switch is ON or OFF. When the zoom mode switch MVSW
is OFF, -the flag ?STEP is set to "0". Then the.
processing is returned to the lens position .
detecting processing (in step ZN4). As long as the
zoom mode switch MVSW is OFF, steps ZN4 through ZNé
and steps-ZNé through ZN10 are repeated, thereby
\/ causing the zoom-lens to cdntinuously come out. In
response to the~ﬁ0vement of the lens, the focal
length beingfdisplayed-is changed. : If the zoom
mode switch MVSW is set to ON, the processing is
shifted to step 2ZN11, where it is judged-ﬁhether'of
not the flag ?STEP equals "1". As-the“fiag ?STEP
would have been set to "0O" for the lens to -
continuéusly come out, step 2N12 is skipped and the

zoom motor brake-is applied (in.step 2N13). Then,
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present invention, the zoomlever 12 is so conposed that step zoom novenent
can be sel ected when the zoomlever is lightly displaced fromits neutral
position, and continuous-zoom novenent can be sel ected when the zoom | ever
12 N-s further displaced fromits hal fway. di spl aced position. Therefore, thé
flag ?STEP is set to "1" as a default value assuming that the step zoom
moverment has been sel ected. Next, the s position det ecting processing

and the focal |ength display processing are executed (in steps ZN4 and

ZN5), and it e ipiaaskdiny Si€h L ndlicteEnEAATROPrbRE8 s3Iy Ch TELE is
ON or OFF. Wen the zoonf?%le switch TELE is OFF, thgk zoon1ﬁ¥§or br ake |§')
applied (in stiap stép MASEY. . THEs prDE e6onbinusus! Eech Mekenentuored to the
MAI'N processing (in step MA63).. Nanely, when a photographer a rel eases the
zoom | ever 1z tlenshals rgplectedhitlye openstmdvenentocanl beer 12, the |ens
novenent i mmedi ately stops. Wien the zoomtele switch TELE is CN it is
judged (in stEhepHe) aniat Her retumingctirozoonclieuey 12" tokhe it is

judged in step ZN8 that the POS equals "4", the zoom notor brake is applleg:>
(in step zwposaﬁemmeir}ﬁmrmg%lse SRRt ZQenyme¥enentdorowhea VAl N
processing (in_step MA63). This is because, mhen the PCS equals 4", the

| ens has beeﬁ-erﬁﬁ/@d‘ttz@"iw ti geached. _

'When performing the ZOOM TQ-TELE_subrautine;a
the zoom tele switch TELE and the zoom: mode switeh

MVSW are kept in ON state,.the=preceséing is shifted

O

to Step ZNll.through the judgmgnt.processing'in:n”
steps ZNG,-ZNé_and-ZNS. The7processing.in steps'ZNG,”
ZN8 and ZN9 corresponds-fo the.case,that the =
continubus zéom_movement is not selected,_éndfthe
flag ?STEP equaLS'"l"..Therefore, the proceésiﬁggis
shifted tc-éﬁep ZN12 for judginwahether the currént
DIV-is.quai-to-the data=stbred in the memory STDIV.
When the data of the current DIV is different from

the data in the_memory STDIV; steps ZN4 through ZN6,

O

steps 2ZN8, 2ZN9, 2ZN11 and ZN12 are repeatedly .
executed until the current DIV equals the data. . -
stored in the memory STDIV. If it is judged thét the
Cur:ent.Dlv-becomes_eQual to the data in the memory
STDIV in step ZN12, the processing is shifted to. |
step-Zﬁl},_the_zoom motor brake is appliéd,.ahd the
pchessing-is.returned to the MAIN processing (in. |
step MA63). .

In the:MAIN processing, when the flag ?Z00MEN. .
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extremty. Wien it is Judged I n step ZN8 that the PCS I S not "4", it is
judged (in step ZN9) whether the zoomswitch is ON or OFF. Wen the zoom
nmode-swi tch WSWis OFF, th&«flag ?STEP is set to.%0". Then the proceSS|ng
is‘returned to the | ens position detecting processing (in step ZN4). As
| ong as the zoom node switch MVSWis OFF, steps ZN4 through ZN6 and steps
ZN8 t hrough ZN10 are repeated t her eby q@dsing the zoomlens to
contlnuously come out. In response to the novenent of the |ens, the focal
Qr/gt h bei ng diigpbared det &2MIPU.(in step MALE) 7oona NEKle wbﬁceewswl S
ser" to ON, the processing i's shifted to step ZN1, where it is judged
whet her or not switech GRLESTS® keptalon Hemqksonhesttém -MEISFandL@ialr8ave been
set to "0" for the lens to continuously conme out, step ZN12 is skipped and
the zoom not or arealskipped;plansd thengirgretidl)g fdklowing tseeprBdt?sing is
returned to the MAIN processing (in step. MA63). Thus, if continuous zoom
qzzﬁnent of thénpén§iv§.séﬁe@N@@uﬁﬂﬂeI££Q¥Qﬁﬂﬁﬁnnﬁh%%ﬁume st opped only by
r rning the zoomlever 12 to the p05|t|on |nstruct| the step zoom
novement or V\hEﬁ'OFéF‘élé‘ﬁt Femches step, %‘g ZOOM TO

TELE subrouti ne, zoomtele s E e ZOOﬁ]ﬂDde switch
are sﬁlpped. Accofglng y,lJ%Eghe step zoom movement

of the lens is selected, the next step zoom movement
‘can not. be performed unless the zoom lever 12 is

returned to its neutral position and the zoom tele

~ switch TELE is set to OFF.
[Z0OOM TO WIDE SUBROUTINE]

. If the zoom lever is displace from the neutral
position toward the wide side (in the direction of
arrow r2 iniFig.'l), the zoem motof is reversely
rotated (in step ZR1) as shown in Fig. 32 and as the
wide zoom is selected, the-DIV of the next step stop
position in the wide side with respect to the

\ - current DIV is stored in the memory STDIV (in step

ZR2). Next, the flag ?STEP is set to "1" (in step
ZR3). The 1ens.pqsitién detecting brocessing and the
focal length display proceesing are executed (in
steps ZR4'end ZR5), and it is judged (in step znsy-'
whether the zoom wide switch WIDE is set to OFF or
ON.:When the zoom wide switch WIDE is set to OFF,
the zoom motor is forwardly rotated after waiting -

for: 70 ms (in steps ZR7 and ZR8)  in order to -
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- MWSW ar e kept in ON state, the processing is shlfted to step ZN11 through
the judgnent processing in steps ZN6, ZN8 and ZN9. The processing in steps
ZNG”\ZNS and ZN9 corresponds to the case that the continuous zoom novenent ',
is 'ndt selected, and the flag ?STEP equals "1". Therefore, the processing
is shifted to step ZN12 for judgi ng whet her the Current'DIV Is equal to the
data stored in the nenory STDI V. Wen §%_dat a of the current DIV is
different fromthe data in the nenory STDIV, steps ZN4 through ZN6, steps

ZN8, ZN9, ZNlds fitha¥ nééRani 8a8ababkYaske ot thelfiddhanieur rent DIV
equal s the data.. stored in the menory STDIV. If it is judged that the

current DI V. heastes. aubet , tthé hbefist posiitiba . detectiftDipadtsingNL2, the
processing is shifted to. step ZN13, the zoom notor brake is applied, and

the processinis iexeaitede(inostép menbpaﬁterswagtamg'smmpﬂmwiﬁ In the
MAI'N processing, when the flag ?ZOOVEN I s once set. to:-"0" (in step

MA13), and t heinctep RS kwi ttherrELEhespkgpeseﬁnyeiﬁg s@iftqdeptm MA15 and O
MA16 are skipped, and the processing follow ng step MAL7, inclusive, b
execut ed. ThéH @R IZRIhhahere b oé%s3?ﬂ§e@eﬂbﬁ§§e§t oF ms31 the HOS I\/A54 and

MAS5 are skipped, ﬁccordlngly, | f the steg ioontnnveneq of the lens is
sel ected, thdshexdk" stE) ‘Fﬁ‘ﬁ/% e walting process

- steps ZR7 and- ZR9) are performed in order to prevent

the display of. fhe focal length from,being
increased, in spite of w1de zoom belng selected due _;)
to the backlash eliminating proce551ngg

‘When it is judged that the 'é_os is not "1v in
step ZR11, the focal length is disﬁlaye&téin step
ZR12'), the zoom motor. brake is- applled (in step
ZR13'), .. _and: the processing is returned to the MAIN
processing (1n step MA59) Thus, when the zoom lever
12 is released after having been operated the
backlash eliminating processing iS-exeCuted; .
Thereafter, if the POS is ndt:equal'tot"i“,gthe lens
movement-isfstopoed. If.it'is judgedhin Step ZR11 -
that the POS equals "1" after th'e.j._-backla'sh --
eliminating processing, the ;ens position detecting
processing is executed (in step 2ZR12). Next, it is
judged (in:stepVZR13) whether or not. the POS is o
equal to "2". Steps ZR12 and ZR13 are repeated-' until
the POS egquals "2"., The zoomfmotor'hrake-is~applied
(in.step ZR14) when it is judged that the current -

POS is "“2". Then, -the processing is returned to the
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can not be perforned unless the zoomlever 12 is returned to its neutral
positi-on and the zoomtele switch TELE is set to OFF. [ZOOM TO W DE
SUBRQUT{ NE} |f the zoom | evér:is displace fromthesneutral position toward
the wi-dé side (in the direction of-arrowr2 in Fig. 1), the zoomnotor is
reversely rotated (in step ZRl) as shown in Fig. 32 and as the wide zoomis
sel ected, the DIV of the.ne%f'step st op Q%ﬁgtion in the wide side with
respect to the current. DIV is stored in the nenory STDIV (in step ZR2).

Ne@ the flag ﬁ&fﬁppkacéesihg,'k% Eraps MAB 4B s HVENTHO I didN
det€c e fo

ting processing and th cal length display processing are executed

(in steps ZR4 ayd gbsitiafdd ht' ¢heuddae extrendtyREvesiiatnd he zoom
wde switch WDE is set to OFF or ON. Wen the zoomw de switch WDE is set

to OFF, the zoogosht beves Lar iar ¢eleased {pladed ataiitishheuira®® ns (in
steps ZR7 and ZR8) in order to el i m nat e nechani cal backl ash of the

nfﬁyanical syst positiésh) alfterchaving been ddighttliyn@peredsst thé s execut ed
( step ZR1O) after waiting for 50 ns (in step ZR9). Then, the processing
is shifted to slepszZmovemehtr eant besstopped immeddatelyhot the POS is "1".
In this case, the maiting grqceqsing (in stg s ZR7 and ZR9) are perforned
in order to prevent When it is judged that the zoom wide switch
| WIDE is,bN-in-Step-ZRs, it is furéher judged (in
step ZR15) whether or not the POS is "1™, When the
- POS eguals "1", the zoom motor forward rotation .
processing is executed after waiting for 50 ms (in
steps ZR16 and ZR17) and the lens position detecting
processing is executed (in step ZR12). Nekt, it is
judged (in step ZR13) whether or not the POS equals
. m2v_ Tf the POS is not equal to "2", steps 2ZR12 and
ZR13 are repeatedly executed. When the POS equals
to "2", the zoom motor brake is applied (in step
ZR14) when the.current-POS equals "2", and the . - .
processing is-retufned to the MAIN processing (in -
s step MAS59). In the processiﬁg in steps ZR16, 2ZR17,
ZR12 through ZR14; elimination of the backlash at
the wide extremity is performed.
When it is judged in step ZR15 that the POS is
not equal to "1", it is judged (in step ZR18) .. .. ‘
‘whether the zoom mode switch MVSW is ON or OFF. When
-the zoom mode switch MVSW is OFF, the flag ?STEP.ig
set to "0" (in step 2ZR19), and then, the processing

is returned to-the lens position detecting.

R O Wy TS
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the display of the focal Iength frombeing increased, in spite of w de zoom
bei ng selected, due to the backlash-elimnating processing. Wen it is
judgad that the POS is not "1" in step ZR11, the focal length is displayed
-(inwétep ZR12') the zoom notor brake is applied (in step ZRI3"), and the
“processing is returned to the MAIN processing (in-step MA59). Thus, when

the zoomlever 12 is rel eased after ‘haging been operated, the backl ash
elimnating processing is executed. Thereafter, if the POS is not equal to
Lo the | engreRusERAy (1o tepPdRd), ldnd StiieifapsoedsphgPIgR | that the
POS equal s "1" aftéer .Che ‘backl ash el'im nating processing, the |lens .positio
detecting prstepsi @B4i theouglh @R, ERIFP P )andleai19iisi s judged (in
step ZR13) whether-or not the POS is equal to "2". Steps ZR12 and ZRl13 are
repeat ed untrépeatelO8sedonks as' The Zdun zmmde newibtclrM¥sWi-sapplied (in
step ZR14) when it .is judged that the current POS.is "2". Then, the '
processi ng i kepkt uemadned ime OFF g-akm N thexehyieapging sthe #068) . As -
above, the lens i's positioned at the w de-extrenity.. Even if the zoom <:)
lever-12 is tengakegbepraptdnicusly maved tonaxd iths eameranavi ng been

ohtly operpled: g RERR.TVARRR by SLORAhddIE Y Y

respohse“t03thesmovemént of'the-;éﬁg#é&aﬂeiy; théﬁ
- aisplayed focal length of the lens is decreased in
response_to Fhe_moVementfof_ﬁhe léns-téﬁafdfthegwide
side.:;  _ : , - _ |
__If_the{zobmfque sﬁitchfMVsﬁﬁis;séé_téqon;;the
pr,oc'eés__inq is shifted to st,eip:. ZR20,. wherelt is:
judged (in step ZR20) whethér.dr hot;ﬁhe-flag_?STEP
equals "1". As the flag ?éTEP-wogl&:have_béeﬁ,sét:ta
ng" whgn_tﬁe'léns.was continupusly;mevgd\téwards;the
CameranQdy,fth%_grocEésing-similaritb'ﬁhe.
proéesé-ing, when the zoom wide switch WIDE :i's__; set to
OFF Qccurs,,that_ié, thé,process;nq in.stéﬁs'ZRf.
thfough ZR14 or steps ZR7.thféugh_ZRl3i,are:“: A N
performed. _ _ |
When tﬁe zobm"Wide switch WIDE is ON and the .
zoom mode switch MVSW is Kept remained in ON state, -
the_p:qqegsing,reaches step'ZRZO-viafstéps.ZRs; Zng
and ZR18 unless the POS equais_"l"«;This processihg;_
in steps ZR6, ZR15 and ZR18 corresponds to the case
that.the.cgntinqusqudm movement has not been. .

selected. In this.case, the flag ?STEP is kept set --
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When it is Judged that the zoontmnde smntch WDE is CN in step ZR6 it is
further judged (in step ZFﬂS) whet her or not the PGS is "1". Wen the PCS "
equals“\"l" the zoom notor #f:arward rotation processi:ng is executed after
MﬁlTlﬂg’fOf 50 nms (in steps ZR16 and ZR17) and the lens position detecting
processing is execut ed (in step ZR12). Next, it is:judged (in step ZR13)
whet her or not the PCS equalfs "2™. If th Is not equal to "2", steps
ZR12 and ZR13 are repeatedly executed. en the PCS equals to "2", the

% tor b S e d 14) y . UL L ls "2",
t[\rg g; chggﬁ% ngﬁ"i Splroéécgr né%é] @?ﬁe%% %\ér]g%éégleﬁgu{:{’ﬁg{sz?g%ﬁggua SI :
the Processi gy RS #lfuaddlt whether | O.\Lﬁé #hd dcuftefit "RiyORsO! the
e

backl ash at the wde extremty i s perforned. nit 1s judged irn step ZR15

that the PCS i sqifil a8/ahd Qata ;stéred indged Hhétosy eOTERES) whlgt her the’
zoom node switch MVSWis ON or OFF. Wien the zoom node switch MSWis OFF,

t heyfl ag ?STEP the stirdent OIV iis SAEffFE , from thendatdiespope@sinng i s
retarned to-the | ens position detecting processing (in step ZR4), and

t he processi ng the stemmry?BIDIV, ditheh piRicesiing R1sh Bfled RO stepepeat ed
as long as the zoom node switch MSWis kept renained in OFF state, thereby
cau3|ng the zod@®4, and the processing in steps ZR4 through 2R6,

steps ZR15, 2ZR18, 2R20 and ZR24 are repeatedly

executed. Then, the processing is shifted to step

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

the data stored in the memory STDIV in step ZR24.

In step ZR25, a stand-by processing for 50 ms
waiting is performed. Next, the zoom motor forward
rotation (in step ZR26) and the lens position |
detection preocessing (in step ZR29) are executed. In
step ZR28, it is jndged whether or not the'current.

DIV equals the data stored in the memory STDIV. The
processing in steps ZR27 and ZR28 is repeated until
the current DIV equals the ‘data stored in the memory
() STDIV. When the DIV equals ﬁhé data stored in the
memory STDIV, the zoom motor brake is applied (in
step ZR29), and the processing is returned to MAIN
processing (ih'stép MAS59).
- If the flag ?ZOOMEN is once set to "O" (in'steé
MA13) in the MAIN processing, and the zoom wide
switch ‘WIDE iS'remained'in ON state, the processing
in step MA1l6 ‘is skipped, and the processing after

step MA17 is executed. Therefore, when the



e iR S RSO GE G B L SR DU SIS R SR BRI

| ens to-be continuously noved toward the camera body. The focal |ength
display is changed in response to the novenent of the lens . Nanely, the
di gpNayed focal length of the Iens is decreased in response to the nmovement
of MHe-lens toward the wde side. If the zoomnode switch MWSWis set to ~
ON, the processing is shifted to step ZR20, where it is judged (in step

- ZR20) whether or not the flag ?STEP e s "1". As the flag ?STEP would

have been set to "0" when the | ens was cohtinuously aned towards the

~ canera body, Skl he zoonlmnde w
switch WDE ¥ énggégﬁacggagggépgha ha 5& dﬂ%& proce55|ng |ﬁﬂ§teps ZR7 ~/
t hrough ZR14 R7 3 edgag dV%# e t zoom wi de
switch WDE | Pé §k§§%g§thg&?ggﬁ?ﬁggglsxpg@h MVSW i ept ren&?ﬁ%d in ON
state, the p1@ﬁ§$§gngeusaeaas £hePnéR20stiep Slovemedtd cafRifo@ik ZR18 unl ess-

the POS equals "1". This proce55|ng I n steps ZR6, ZR15 and ZR18 corresponds
to the case pépfoifiedcanle8sothez20BmMevernl2hds Al dnsan sndcted. In <:>
this case, the flag ?STEP is kept set to "1", -and- the processing is g
shifted to stiee Z&dd, willer switchsWiDEgdd vheeheetotan@FR.he current DIV is-
equal to the data stored in the nenory STDI V. Wen

[EXPOSURE/SHOOTING'SYSTEM'SETTING'SUBROUTINE]f'

Fig. 33 is a flowchart illustrating'an
EXPOSURE/SHOOTING SYSTEM SETTING subroutine, which' -
is called in-steﬁ'MA44 of the MAIN prdcessing;'This
is a routine.for setting the above_méntioned'
exposure system and shooting*systém'éccording to
inputs of the méde switch EXPSW, the drive sﬁitch'
DRIVSW, and the select switch SLSW.

As this subroutine starts,_the state'of the
flag ?SELECT is judged in step ETl;-Thé-flaq-?SELECT
is set to "1" when only the select SW1tch SLSW is

set to ON between the sw1tches used for settlng 1n

O

the preceding setting, and is cleared-1f~the select
switch SLSW is set to OFF after variébles séttingf'
which is described later.

| If the flag ?SELECT is equal to'"b", it is -~
judged .that the processing is not-undértthe”VARIABLE e
SETTING subroutine, and exposure/shooting systemi
display are executed in s;eps.ETZ and- ET3, the
condition of the zoom tele switch TELE and the zoom -

wide switch WIDE is checked in stebS*ET4”and?ET5.’If



the current DIV is different fromthe data stored in the menory STDIV t he
processing is shifted to step ZR4, and the processing in steps ZR4 through
ZR6, steps ZR15, ZR18, ZR20wand -ZR24 are repeatedly executed. Then, the -
pr oce ng is shifted to step ZR25 when the current DIV is judged to be
equal to the data stored in the menory STDIV in step. ZR24. In step ZR25, a
st and- by processing for 50 s waiting i sgzpprforned. Next, the zoom notor
formard rotation (in step ZR26) and the ['ens position detection processing

%/step ZR29) ﬁe&yt@f% é&ﬁt@@lZF@neﬁ rﬁmusgeéw%w wikehot the

ent DV equa e data stored in the nmenory STDIV. The processing in

steps ZR27 and &Fﬁ&:ﬁ WIFPens esetingd | o pei€Uisefhagbd eHH@! sobhe data
stored in the nenory STDI V. When the DIV equals the data stored in the

menory STDIV, throcessingtis behkg pertophedd §nhd, sinpsEBpoOET63na t he
processing is returned to-MAIN processing (in step MAS9). If the flag

? N i s oncetlastetseddrid timer szej:nWS)U$edtﬂerl\maklipgoaessi ng, and the
z wide switch WDE is remained in ON state, the processing in step MALG
i s skipped, andudementkesiexpeiting sthe fpuged srewindt 48. staztetore, when
t he processi ng reaches step MA51 t%ﬁ MA54 and MAS5 are ski pped.
Accordi ngly, Wi skiieSter BB dfflag ?MDSWOF is set to "O". This

means that the drive switch DRIVSW, the select
switch SLSW, the photometric switch SWS, the zoom
tele switch TELE and the zoom wide switch WIDE are
all set to OFF, and the processing returns to the -
point where the subroutine was called in the MAIN -
processing. The flag ?MDSWOF is set to min in step-
ET8 when all the above switches are set to OFF, and
is used for detecting the situation where the mode
switch EXPSW or the drive switch DRIVSW are set from
OFF to ON.-
If both the zoom tele switch TELE and the zoom
_ wide switch WIDE are set to OFF, the flég'?MDZMOF-
N which indicates that both the zoom tele switch TELE
and. the zoom wide switch WIDE are in OFF state is’
set to "1", and then the condition of the'
photometric switch SWS is judged in step ET9. The
flag ?MDZMOF is used for detecting the point where
the zoom tele switch TELE or the zoom wide switch
WIDE is set from OFF to ON, in a VARIABLE SETTING -
subroutine which=ié described later. If the -

photometric switch -SWS is set to ON, the processing

RSN SO S T T
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l ens is sel ected, the next step novenent can not be per for med unl ess the:
zoom |l ever 12 is rel eased and the zoom wi de switch WDE is once set to OFF

[ B> URE/ SHOOTI NG SYSTEM SETTI NG SUBROUTI NE] Fig. 33 is a flowhart

i | I'w$trating an EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subroutine, whi ch is

called in step MAM4 of the MAIN processing. This is a routine for setting

t he above nentioned exposure system ands&hooting system according to inputs
of the node switch EXPSW the drive switch DRIVSW and the select swtch
SLSW As thi 9ssHutaifridt® 56 ais péet Jldre obhé heubregt 2AELREE i s j udged '\NJ
step ET1. The flag ?SELECT is set to "1" when:-only the select switch SLS

s set to ONcadfleeerin e MAIN qurocsess g - tlerdudly -sbepscEPscandi Ng

setting, and is cleared if the select switch SLSWis set to OFF after _
vari abl es seEfi7nyiwhcit isetisye itheal ¢m®ur¢1shm1hggsysﬁeﬁ§T is equal to
"0", it is judged that the processing is not under the VAR ABLE SETTI NG '
subroutine, ¥68%isodhe/ARMLMYRFeSSINg di spl aff arblenBcthed in steps ET2
and ET3, the condition of the zoomtelge switch TELE and the zoom w de C;J

"switch WDE pbovge&hzee ﬁ‘éﬁ%ﬁzﬁ%ﬂd‘lﬂ%‘—" g¥ate, gfheeither of the zoom

tele swtch E?ége%rsfn%e 1Zsoorﬂl\¥te% to steps ET10 and ET11, and

the condition of the mode switch EXPSW and the .drive
switch DRIVSW is judged. If the mode switch EXPSW

and the drive switch DRIVSW are in OFF state, the

| C

forced rewind mode is cancelled in step ET12 if it
is effected. Then, after the shoetlng system dlsplay
processing is executed in step ET13, the :
three-second timer is restarted in step;ETi4;,_

In steps ET15 through ET17, the state;of,thelg
select_Switch_is.detedted; Therflaé 2SELECT;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 select switch SLSW is set to OFF, the-flag
‘?MDSWOF set. to "1", then the proceSsing is returnea (N
to the point where the subrbutine was_ealled.in.the |
MAIN processing. If the flag.?SELECT=is set to "iv,
it is judged that the VARiABLE_SETTINGmsubroutine 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 commonly used in ZO0OM TO. TELE/ZOOM TO. WIDE.

subroutines on the one hand, and VARIABLE SETTING

w
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switch WDE is-set to ON, it is judged that zoom processing is being
performed. and, in step ET6, a three-second tiner which is used for making
a juc nt for executing the forced rewind is starfed, and in step ET7, a
flag-2WDSWOF is set to "0"." This nmeans that the drive switch DRI VSW the
sel ect switch SLSW the photonmetric switch SW5, the zoomtele swtch TELE
and the zoom wi de switch WDE are all s <t o OFF, and the .processing
returns to the point where the subroutine was called in the MAIN

plopessing. The, EublBaLTHEECh khesBtrlop hund,n it o MELhAIrpItothe above

ches are set F,” and is used for- detectlng the situation where the
node switch EXpEN¢-oeyt if dhivh swbkeatReVEhedsetiding rivn dlddcutedN. | f

both the zoomtele smntch TELE and the zoom wi de switch WDE are set to
OFF, the flag ?MDZMOF whi ch indicates that both the zoomtele -swtch TELE
and the zoomw de switch WDE are in OFF state is set to "lI", and then the
dition of the phnfother zoomwitedle Switich MEIFhd the stagm Fde The fl ag
ZMOF is used for detecting the point where the zoomtele switch TELE or
the zoom wi de switch WIDE and tbe phokooRtric eWitioh SWARYSBIFEEETTI NG
subroutine which is described later. If the photgonetric switch SW5 is set
to ON, the protgsgrﬁg-and the mode switch EXPSW is set to ON, the
processing goes from step ET10 to ET18,-and the
three-second timer is started.
In step ET19, if the flag ?MDSWOF is set to
"1%, that is, only when both the mode switch EXPSW
and the drive switch DRIVSW are set to OFF in the
preceding setting proéessihg, the processing is
shifted to steps ET20 through ET26, and the setting
is executed. Therefore, any change of the setting
should be accepted after the switch is once set to
OFF. If the setting is performed when either switch
is set to ON in the preceding setting, the setting
is ceaselessly changed when the button is kept
(O depressed continuously, which causes the operability
of the camera to be worsened.
If it is judged in step ET20 that the mode
switch EXPSW is set to ON, the increment and limit
processing of the countér EXEMODE; and the'exposure'
system display processing are performed in steps
ET21 through ET22. If the mode switch EXPSW is set
to OFF,.in this case the drive switch DRIVSW is set

to ON, and in steps ET24 through ET26, the increment

v e el b 3 CRIALNL, < + Lre R VIS R
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Is returned to the point where the subroutine was called in the MAIN
processing through steps ET6 and ET7 without setting the exposure/shooting
SYS used in the AEAF processing. If all of the above three |
switehes are in OFF state, the processing is shifted to steps ETi0 and-: :
ET11, and the condition of the node switch EXPSWand the drive switch .
DRIVSM/ls judged. If the node switch PSW and the drive switch DRIVSWare-
in OFF state, the forced rewi nd node i fancel led in step ET12 if it is:

ef fected. Then, ter t he shooting sys tem di.s |-ay. processing.i.s: execut ed 1\Q/
step 113 (R84 B axArpaTing o' Fus covakier DRIUS HODE, AR ops ETIS

t hr ough ET17 te of the. .selectsswitch ls. detected. The flag ?SELECT
is set to " 1B, % ' ' 1§¥§é¥8°eﬁslﬁﬂ ?ng ET7, if the select

Swi Loh SLSW g i, Qe afrgh;ié%pecsgéecgfewgateﬁgvr MigoRiago O the

flag ?MDSWOF"sét t0 e processing - 1S re he poi nt.

where the subygai Sigal{p t i Sdd a9 :
?SELECT is set tod'iﬁ'w dil S j ud% d m!{% k’}heﬂ%ﬁeRig,%\%LEﬂgﬁTﬁ‘NG 'subroutine. i

bei ng per f or ZRd t i G 2RI Qix?ﬂvé”@#f@&i”ﬁlztﬁsﬁkhﬂaeﬁe't”twe MAIN
processing. It is because since the zoomtele switch TELE and the zoon1mnde
switch WDE ang ah@Hoksdssithg msszﬁJcELﬁSZﬂw ﬁ&i&Dﬁh&yEroutl nes on
t he one hand, and VARI ABLE SETTI NG .

the subroutine was called 1n the MAIN processxng In

this case, the 11m1t proce551ng 1s such a processing

that the counter EXPMODE is _s__et.to- "a“_'! and the . U

counter DRIVEMObE is Set'to."ﬂdbbuﬁ WheP'the'oounfer ' | -

EXPMODE is further incremented from "2," or the |

counter DRIVEMODE is further increménééd'ffom”"

wooinr. S ._.i. L | -
If it is judged in step 'Em'd_-_-ana-' step ET11 that -

the mode switch EXPSW and the drive switch DRIVSW

are set to OFF and ON, reSpectiVeiy; the condition

of the select switch SLSW is'judgeo in step ET27. In

case that the select switch SLSW is in ON state, the ;}g

processing is shifted to.step'ETlse'In'oose that the

select switch SLSW is in OFF state, it is jﬁdged B

whether or not the three-Second'timer:which has been

started in steps ET6, ET14, or ET18 is fimed up. The :

processing is in progresS'towérdetep ET;Q'until the e

time up of the three-second timer is judged. As the

three-second timer is timed up, the shooting system

is set to the forced rewind in step ET29.



subroutines on the other hand, it.is necessary to clarify in which
subroutine the setting is executed. If the zoomtele switch TELE, the zoom
mnde.s itch WDE and the photonetrlc switch SWs are set to OFF, and the
mode ‘s t ch EXPSWis set to ‘ON, the processing goes fromstep ET10 to ET18,
and the three-second tinmer is started. In step ET19, if the flag ?MDSWOF is-
set to "1", that is, only when both the-pde switch EXPSWand the drive
swy;ph DRI VSWare set to OFF in the prectling setting processing, the

prigcessing is E? igthosﬁ BiRcES ﬁgﬁﬁ%&Qiﬁh ET26, and the setting is

executed. Thererore, any C an e 0 e setting should be accepted after the
switch is once set fog CFEg h& Bhe186ichai® ioF Reld VATRABYe s hgE SW tch
in

is set to ONin the prece setting, the setting is ceasel essly changed

when the butt ogubﬁoheizhedﬁaﬁensaé_ aqwrgaw:ﬁmm Wil FRUSSE tHe .
operability of the canera to be worsene is judged in step ET20 that

node swi t CHXBOSGRE) SHooTING ENSTEN: SETTING ulprohtiingt THixessi ng of
t counter EXPMODE, and the exposure system-display processing are
perforned i n ssebsoi?fiet isoegechted. onlyt Mherm dhes\delectEfRBNes set to
OFF, in this case the drive swtch DRIVSWis set to ON, and in steps ET24
through ET26, $heWiwaseiBnON state in the precedlng :

exposure/shooting system setting processing. In this
VARIABLE SETTING subroutine, three variables are:

L available, the number of the ffames for the
SELF-TIMER shooting, the interval starting time, and
the interval time. |

Each-vsriable, corresponding data stofed in the
memory, and indication mark to be displayed in the :

LCD panel 19 are shown in the tables below:
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70 and linit processing of the counter DRI VE MODE, and the shooting system

di splay processing are perforned. |n-either case,

after setting the flag

? to "0" in step ET7 to indicate that the node switch EXPSWand the ,
dri ‘'switch DRIVSWare set to ON, the processing.is returned to 'the point

where the subroutine was called in the MAIN processing. In thi
limt processing is such a processing Tt the counter EXPMODE is set to

[err] and the counter DRIVEMOXDE is set to [err] when the counter

is further increnented from[err] or the counter

node switch E
respectively} the condition of the select swtchj

ET27. In cas¢ Numbeghofsframessyi tlch Jawdaklen
shifted to stepoel 51 PigRse thatf the selegt sw
it I's judged]whet her or not the-three-second tinj
in steps ET6|~ETIZ - —0r ETISI% 11 UP.~THE~PT O]
toward step ET19 until the tinme ug of the three-
‘the three-se¢ond timar is tirred u

, the ahoot i ng|

s case, the

X DRI VEMODE is further
incremented from[err] If it is j XRR¥ i} step ETIO and step ET11 that the

O\ Spdicatine
br whi ch has- b{
*‘essrng-rs-rn-
second timer i:
systemEX set

forced rewindg in step ET29 _
2 1H 2 EX
3 2H 3 EX
4 3H 4 EX
a 5 4H 5 EX
) J‘- -----------------------------------------------

'tch SLSWis il

- -ES\ALan.d..t_he..d.r.Jms.vu.t.ch_.DEJ..v.SW.a.Le-seL-La-CEE_a d ON,
SLSWi s LUd ged
_rocesslng is
OFF state,
en started ([

in step

gl’ ogr ess

to the

EXPMODE

b j udged. As

O



71 [ VARI ABLE SETTI NG SUBROUTINE]. Fig. 34 is a flowhart of the VARI ABLE
SETTI NG subroutine which.is diverged fromstep ET1 of the EXPOSURE/ SHOOTI NG
SYST ETTI NG subroutine. Thi:s subroutine is executed only when the sel ect
sSwW1ic LSWwas in ON state in the precedi ng exposure/shooting system '
setting processing. In this VAR ABLE SETTI NG subroutine, three variabl es
are avail able, the nunber of the franmes for the SELF-TI MER shooting, the
interval starting time, and the interval7{®nme. Each variabl e, corresponding
dafa; stored in the menory, and indication nark to be displayed in the LCD
pamgl 19 are shown in the tables bel ch@ble 22 Table 1 Nunmber of franes.

Vari abl e Indication for Self-Timer ~ datal . ... .  OH
1 EX .2 / - : P e B ' 2H--\ 3 EX 4
3H | 4 E)f%terval“étartind_ég%e VariahgeEK'Iﬁdication |
(:) Interval time _ - data
10 seconds CoH 10s
20 seconds 1H . 20s
30 seconds - 2H 30s
40 seconds ; 3H _ 40s
) 50 seconds - 4H 50s
el 1 minute | SH 1w
2 minutes | 6H 2 m
3 minutes - - 7H 3 m
4 minutes 8H 4m
‘9 hours ' 1CH . 9'h
10 hours 1DH 10h
12 hours - 1EH 12h
24 hours , . 1FH 24h
e ——————————— e e e /

i orsieseanie
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7 3. Table 2 Interval starting time  Variable Indlcatlon Interval f{ﬁé

data -------cc e e e e 10 seconds

C{i} 10S 20 seconds o 1H , 20s 30 seconds

20/ 30s 40 seconds ~ 3H ' 40s 50 seconds

4H 50s 1 minute : - 1 m2 mnutes

6H 2 m3 mnutes 3 m4 mnutes

8H : 4 m9 hours ce f‘: - 9 h 10 hours

1DH 10h 12 hours 2h 24 hours '

1IFH  ~  24iStep7BS1SiBpFig: Bh ﬁ;lgussrqtﬁsugt F’WB}-E/AH ABLE SETTI NG \)

subroutine for selecting the variables. which are il ystrated |n Fi 35.
The VAR Aﬂ@'@l@(ﬁ‘l‘hﬁ"éﬁbﬂﬁuf?ﬁe'ﬁée& 5?‘805?5 e q"'(#’ e"&ir ong of the

are illustrated in. Fig. 35.. The VARIABLE SELECTION :
subroutlne-ls a process1ng for-selectlng one of-the _' _ <;>
memory data to be changed among three sets of memory
data for the number of frames for SELF-TIMER |
shootlng, the INTERVAL startlng time,dand“the
INTERVAL time. Selection of respectiVehdata'
corresponds to the value of the variable SELEMODE. ; 'CJ
SELEMODE—O corresponds to. no variable,'SELEMODE— |
corresponds to number of frames for-self-timer
shootlng, SELEMODE—Z corresponds to the 1nterval
starting time, SELEMODE—3 corresponds to the
interval time. _ _ r
If the shoéting- s-ystem is set to the self-timer
shooting, £he SELEMODE is set to "1" in the VARIABLE
SELECTION subroutlne, the return value "Varlable

Exists" is set, and the prqcesslng'ls returned;to-

the point where the suhroutinefwasﬂcailed in the
VARIABLE SETTING subroutine. If the shooting system
is set to the interral shooting, the'SELEMODE'is
changed to "3" if currently set to "2V, otheruise
the SELEMODE is set to "2", and the'return Value5
"Variable Exists" is set, and the procesSing=is~
returned to the point where it was called. In the
' case that the shooting system is-neitheruthe

self-timer shooting nor the interval shooting, the



menory data to be_chénged anong thfée sets of nenory daté'fof‘fﬁé ﬁUﬁﬁéf”ofwmmm
frames for SELF-TI MER shooting, the INTERVAL starting time and the

| NTERMAL tine. Sel ection ofi+espective data correspends to the value of the
variggﬁe SELEMODE. SELEMODE=0 corresponds to no vari abl e, - SELEMODE=1 -
correSponds to nunber of frames for self-tiner shooting, SELEMODE=2
corresponds to the intervalsstarting tinf_ SELEMODE=3 corresponds to the
interval time. If the shooting systemis g%t to the self-timer shooting,

t e SELEMODE i§E§§?§P§Ji%;=§§tFQSR§AFE§8%53§ELEETHQV5% (ggi the return

vatue "Vari abl e processing 1S returned to the point

where the subrgpii §e.-vagi6al. kR ot Be L+ VAR ™ S5 QUi isne. If the
shooti ng syst eﬁqﬂlésoggt%@?%gt'hésian;tg?vglétgﬁoﬁoteiﬁhgg,est -ég %@EE:\?%%ﬂ s’ir-gzhanged to

"3" if currentfyrsetnbA the pebeekwing ile ratuEMedr tos thl vaRIABLE and the’
return value "Variable ExistsS" is set, and the processing is returned to
t hq poi nt wher SETTINBSsabkbadinkn the case that the shooting systemis
neit her the self-tinmer shooting nor the interval shooting, the 'SELEMODE
is set to "0" as thEnethe WARNABLEt SETFINGheubxoutliine, difdthee return val ue
"No variable" is set, then the processing is returned to the VAR ABLE
return_value'of the variable selecting processing is
“Variable Exists" the datafdisplayéd in the LCD
panel 19 is stored in steps PS2 and PS3, and all the
indications are turned OFF once, then the VARIABLE
DISPLAY subroutine in Fig. 36 is carried out in step
-PS4.
The VARIABLE DISPLAY subroutine is a foutine

for displaying the selected variable data with
reference to the variable SELEMODE which has been
set in the VARIABLE SELECTION subroutine. As the
VARIABLE DISPLAY subroutine starts, the display of
the exposure/shooting system is once turned OFF,
number of frames for the self-timer shooting is
o displayed if SELEMODE=1, and the self-timer

indication mark-is-illhminated-td urge a

photographer to sét the number of frames.

If SELEMODE=2, the interval starting time is
displayed, and the INT mark which indicates the
interval mode, the mark "S" indicating the starting -
time and "---->" are illuminated. In this camera, it

is possible to set the interval start time by a

relative time. In the conventional cameras, it has
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SETTI NG subroutine. In the VAR ABLE SETTI NG subroutine, if the return value

of the variable selecting processing is "Variable Exists" the data
19 is stored in steps PS2 and PS3, and al
t hen the VARI ABLE DI SPLAY subroutine i-n
in step PS4. The VARI ABLE DI SPLAY subroutine is a
| e data with reference to the
in the VARI ABLE SELECTI ON subroutine.

di spkayed in the LCD panel
‘indkcgtions are turned OFF once,
Fig. 36 is carried. out _
routine for. displaying the selected va
vari abl e SELEMODE whi ch has been set

As the VAR ABiderPlslobhpsodsd Ehae Shérifteital dsEBbeYngf staet

exposure/shootlng systemis once turned OFF, nunber of frames for the
sel f-timer shyiaid nean beliset: m@mfamimeaWhteBEf&ebf theer

t he

indication mark is illumnated to urge a photographer to set the nunber of
| f SHEimdOMEIAe tWieichtis whilfSexent nfromnthestdbipl aged, iand the | NT

franes.

mar k which indicates the interval node, the mark "S" indicating the
starting ti msetking of therintervad roine. 1$nneﬁﬂsdcaﬁndafurthex.poss|bIe
to set - the interval start tine by a relative tine. In the conventional

caner as, e conventianal FanARRS ARTHBaYRcR| flefkafuBAbdenng start

it

A camera of the present inyentienhgan-utll;ze the

same time table both in the intervai.startstime

setting and_thé ihterval time setting. Consequently,
in the camera emboinng the:prgsent_iﬁvehtion-it is
unnecessary to have any cquk-fuﬁétiéﬂ-

In the case of SELEMODE=-; the 1nterva1 time ‘'is
displayed, and the marks “INT" ‘and "<- ->" show1ng
the-interval time are 111um1natedgu |

As the VARIABLE DISPLA¥ subroutine is completed
each time, the selectéd.vaﬁiable.dataqis incremented

in steps Pss_throﬁgh Ps12 when-the_zéom;tele_switch

TELE is ON if both the zoom tele switch TELE and the

zoom wide switch WIDE are set to ON in the preceding
setting processing, and thg'variabiefdata 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 to OFF, the-fiag ?MDZMOF is

set to "1". Contrarily, if either switchﬂis-turnedy

ON, the VARIABLE DISPLAY sfub‘rout:ine is executed

after setting, and thg flag ?MDZMOF is set to “o".
The processing in steps'PS14 through .PS18 is -

executed regardless of presence or absence of the

P

(&



time can be set by an absolute tines Therefore, the tine table which is
different fromthe table used in setting of “the interval tine is needed, .
and further, the conventional: caneras nust have a-:clock function A canera
of‘t@é}present invention can utilize the same tine table both in the

interval start time setting and the interval time setting. Consequently, in

t he canera enbodying the present inventiop it is. unnecessary to have any
clock function. In the case of SELEMODE*3)- the interval tinme is displayed,
arid>t he marks _"I.NT" .and,.,"<- ->".showing the interval tine-are illuninated.

Aé“fhe VARIABﬁ?ﬁﬂ%ﬁiﬁ?F%ﬁﬁﬁoUtine I's conpleted each tine, the selected -
vari abl e data is i nc egented, i My s PES Lopghn 1 2epgen ikhe jpoomtel e
'i;‘{g%ﬁ{‘ﬁad 2MD T2 £8E0pghnfiv] '

switch TELE is ON i e zoomtele swtch TELE and the zoom w de

switch WDE argfleddt @Y tnbst N6 EisEcsbon €6161 BGiBEACEEEENGr &R t he
vari able data 1s decrenented when the zoomw de switch WDE is set to ON

| {~pot h the ZqeBn &}itie duite HIDENS t Set z60NON Bhdehevprebedling are set
t F, the flag ?MDZMOF is set to "1". Contrarily, if either switch is
turned ON, thaetARINBLbD iFPldiées thatittne varbabletddtafare setting, and
the flag ?MDZMOF is set to "0". The processing in steps PS14 through PS18
i s executed r eheamdfeshs idf im chulgwd drthatibtheceaviabke data is -
being set with- out reétorihg the display, the
processing is returned to the point where the
subroutine was called in the MAIN.p:oceSSing. In
case that the éelect switch SLSW is set to ON even
though the flag ?MDZMOF is "1", the processing is
returned to the MAIN processing as well. '
As the flag ?MDZMOF is "1" when the processing
reaches step PS14 with the variable data being
absent, the flag ?SELECT is set to "o" if the select
switch SLSW is OFF, and the processing is returned
to the MAIN prodessing. In the case that both the
zoom tele switch TELE and the zoom wide switch WIDE
g%f are judged to be OFF even though the variable data
exists, the flag ?SELECT is set to "0" when the
select switch SLSW is OFF, and the data stored in
the memory is diéplayed in the LCD panel 19. Then,

the processing is returned to the MAIN processing;':

The VARIABLE SETTING subroutine is described in
detail with an example.

' If each of the zoom tele: switch  TELE, the zoom
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variable data. If the flag ?MDZMOF is set to "0", that is, in case that -
either of the zoomtele switch TELE or the zoom wi de SMAtCh WDE is set to

ON/ ™ the preceding setting, or in case that the vari-able data are changed,
It ¥ judged that the variable data is being set 'with- out restoring the :
di splay, the processing is returned to the point where the subroutine was
called in the MAIN processing. |In case at the select switch SLSWis set

to ON even though the flag ?MDZMOF is- 1"' the processing is returned to

the MAIN progeasi BitEh"WIDE And hd |pb e i swidehVBRE. the processing)
reaches step PS14 with the variabl e data beli ng absent, the flag ?SELECT is
set to "0"'l6FFhEtSQEQC&HeMéxﬁbéﬂéﬂNsysﬁiﬁzisﬂﬁhaﬁﬁe@réﬁésaf&&rlS returned
to the MAIN processing. In the case that both the zoomtele switch TELE and

t he zoom w danesheshwhenE thee nodig e iteh EXFSW ei/srsehOﬁgbmt OFFvari able
data exists, the flag ?SELECT is set to "0" when the select switch SLSWis
OFF, and thetdaou.sﬁnreddem thechange/uhechxgﬂsqmd systes, L£D dsnel 19. C:)
Then, the processing is returned to the MAIN processing. The VARl ABLE .
SETTI NG subrneceﬁeary'a@seﬁwb@ha|mqﬁgeﬁwiﬁmhrEXRS%xomp@§ aftewach of the

zoon1te|e switch TELE, the zoom
t was set :to OFF once. The exposure system is -

changed one after another among three modes of AUTO,
Strobe ON, and Strobe OUT, when the mode switch

EXPSW is repeatedly changed ON[OFF.-

Ke

If the drive switch DRIVSW is changed from OFF
to ON, the shootlnq-system,ls.changed;one by one. -
The shooting.system is ghang¢d~amoanf°ur*modes,'*
i.e., FRAME-BY-FRAME,_SELF—TIMEﬁ;pSELF—wafINTERVAL
modes. - |

- In the case that the shooting system is'changed
from FRAME-BY-FRAME. shooting tohthe,SELF-TIMER;*thef
"VARIABLE SETTING subroutine is called when the -
select switch SLSW. is set to oﬁ’after the drive
switch DRIVSW is set t0.0FF) and-the:proceSSing»
stays in the setting processing of the number of
frames of the SELF-TIMER. By operating-the zoom tele
switch TELE or the zoom w1de switch WIDE with the
select switch SLSW being in ON,state, the number of ‘
frames for the SELF—TIMER oan be changed. If this
change is made when the zoom tele switch TELE and .
the zoom wide switch WIDE afe set from OFF to ON, - -

the data is changed by one step even though the



wi de switch WDE and the photonetrigc switch:SW5 in OFF state, the exposure
systemis changed one after another- when the node switch EXPSWis set from
OFF to~ON. In order to change the exposure system..it is necessary to set
t hé e switch EXPSWto ON after it was set to OFF once. The exposure
systemis changed one after another anopbng three nodes of AUTO, Strobe ON,
and Strobe OQUT, when the node switch EXB&YVis repeatedly changed OV OFF. |f
the drive switch DRIVSWis changed from F to ON, the shooting systemis

clianged one bypwPeen THE RESE! bﬂgbélﬁgeaepeeebaagedfamagsmucﬁmdes i.e.,
F - BY- FRAME, SELF-TI MER, SELF-TW | NTERVAL nodes. In the case that the

shooti ng syst aswitckhsngRisr satFRAM:- BN- EBAUFFshthei settdnghe SELF- TI VER,
t he VARI ABLE SETTI NG subroutine is called when the select switch SLSWis
set to ONeﬁtepr¢¢essungeismcanbetmb&SMI|s set to OFF, and the processing
stays in the setting processing of the nunber of frames of the SELF-TI MER
operating the zdémenetbessheohinglLsystemhiszcbangiede fxam dhew DE with

t sel ect switch SLSWbheing in ON.state, the nunber of franes for the
SELF- TI MER carswtmngedthef IFﬂEBVéﬁaﬂgéev sthedgehkdng: PECSSSHING e switch

TELE and the zoomw de switc et fr F the .data is
changed by onépgt%RFe%%FGFHGEQﬁt?ﬁﬁlng Efhe’ SBATES whin the' 2e1CEY

switech- SLSW is set to ON after the drive switch
DRIVSW is set to OFF. It is possible to set the
interval starting time when tﬁe zoom tele switch
TELE and the zoom wide switch WIDE are set to ON
while the select switch SLSW is in ON state. If the
select switch Sst;is set to OFF, the setting
processing is cancelled. However, if the select
switch SLSW is set to ON again, the settiné mode of
the interval time is effected. Then, it is possible
to set the interval time by setting the zoom tele
" switch TELE and the zoom wide switch WIDE while the
select -switch SLSW is in ON state. When the select
e switch SLSW is set to OFF, fhe setting processing is
terminated. In this case, it is possible to
repeatedly set the interva1 starting time and the
inferval time.

- The SELF-TIMER shooting or the INTERVAL
shooting is executed based on the set data when the
release switch SWR is set to ON after the above
setting is completed.:

The:three-secohd-timer,is'checked-only if the



button is kept on being depressed. If the select switch SLSWis set from.ON
to OFF, the setting processing is cancelled. Wen the shooting systemis
cha_.d fromthe SELF-TWto the | NTERVAL node, the setting processing of .
theNsAterval. starting tinme starts when the-select switch SLSWis set to ON~
after the drive swtch DRIVSWis set to OFF. It is possible to set the
interval starting time when the zoom gg®. switch TELE and the zoom w de
switch WDE are set to ON while the select switch SLSWis in ON state. |If

the select awivehsWifeh PRIUSH d<ifept him N tstkd! aTESHENYsi S cancel | edy

However, if the select switch SLSWis set to ON.again, the setting nmode of
t he interval judged $heftf &hectinEhds up, itheaivdting cspstenhdsint er val
tinme by setting the zoomtele switch TELE and the zoom wi de switch WDE

whi | e the sefest towtheh FOROED REWIND\made <. Mhcthe Iphaotdmetriei tch SLSWi s
set to OFF, the setting processing is termnated. In this case, it is

T e M e et e

et

possi bl e to. FEBEGhcEHS d&r serte tion3} iny they RQRAED REWENR modei nt er val IQ

time. The SELF-TI . shogting qr the I NTERVAL shooting is executed based o
the set dat amlﬁ'\-/gﬁﬁ B’é'llé’&s ng}a%www dasdn QF g¥afieerthee above
setting is cgﬁ?lln_e%g%inghgst g&%%h%%%qnd timer l|-s_,__ checked o.nl..y._ .|f t he

{AEAF CONTROL ROUTINE}
Referring to Figs. 37-A through 37-C, and Figs.
38-A -thiough' 38-¢, the AEAF CONTROL routine of the
shuttei-related:cohtrdl'System is described below. -
If the shooting-éysteﬁéis set to,FRAMErBY-FRAME'
shooting, this roﬁtiné is executed:When-the.
photometric switch is changed from OFF to ON in. the
main proceSsing._When the second or Iate? shot is
taken, after the film winding is executed when the
shooting system is set ta'théISELFéTIMER mode or.

SELF~TW mode, or.after'the INTERVAL.CONTROL:

subroutine is completed when the shooting. system is. "/

set to the INTERVAL5mode, the AEAF CONTROL routine - -
is executed from the terminal of "AEAF CONTROL 3". - .
'In steps EF1 through EF3, the range finding
data ié_inputted, and the lens latch operation (LL)
is executed. If an:object distance is within a ..
focusable rahge of.the-camera, the green lamp is -
continuously illuminated. If not, the green lamp . -

blinks to warn the _photographer that the object .
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drives switch DRI VSWi s kept in ON state. . I'f it is Judged that the tine is
up, the shooting systemis set to the FORCED REW ND node. |If the

phot tric switch SWs is set,to ONin the FORCED.REW ND node while the.
driv witch DRIVSWis in ON state, the filmrew nd is executed. [ AEAF -
CONTROL RQUTI NE] Referring to Figs. 37-A through 37-C, and Figs. 38-A

t hrough 38-C, the AEAF CONTROL routine \the shutter-rel ated control
systemis described below. "|f the shooting systemis set to FRAME-BY- FRAME

ooting, . IO% R cqee i SeQE ad, \/\{hg%f@o}%r |.fh§V\+£ch i's. changed

fr n1CFF to mal n proce55|ng en the second or later shot is

taken, after b%%rfalﬂlraﬁmmla}g dg%ﬁtercsﬁ bRt R ni 9 OB NAmSYALEM | S Set
to the SELF-TI node or SELF node, or after the | NTERVAL CONTROL:

subroutine i s theMlledised SRN B ancfEtin drdet aro i focws tive t 8B eSEERVAL
node, the AEAF CONTRCL routine is executed fromthe term nal of "AEAF
ROL 3". | basedpontfhd hmpuiitdd-YFande fimdjind idakag data is inputted,

‘the lens latch operation (LL) is executed. If an object distance is
within a.. focusablIm rtiregeasfe tthe ABAR CONTROgmautinepiss continuously
|Ilun1nated If not, the green |anp blinks to warn the photographer that
t he obj ect executed from the termlnal of the AEAF control 3,
that is, in the case the shooting system is set to
the INTERVAL, the SELF-TIMER, or the SELF-TW mode,
and the shot is the second one or thereafter, the
range f£inding and the LL processing are not carried
out. Therefore, in such a case, the preoeding LL
data is used as it is, thereby making the focal
point to be the same as that of the first shot. This
is because of preventing siip of the focal point
when the object to be photographed moves from the -
range finding area of the central portion of-the_-
frame.

In step EF4, the_DX code representing the IS0

N sensitivity of a film is inputted, and the inputted:
DX code data is converted to an Sv value which is
used for the exposure.operation according to Table
3. Further in step EF4, in corresponding to the Sv
value (DX code data), a-shatter speed (exposure)
compensation value AEVsmin of a minimum shutter
speed .(exposure) value Evs; and a compensationf
threshold exposure value LEvsfl of the threshold

exposure-Value-of-the strobe flashing Evsfl are set
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di stance is out of the focusable range. The LL operation is an operation-.
for determning the amount the lens is to be noved in order to focus the
obj%ca based on-the inputted range finding data. In the case the AEAF

: routine is executed fromthe-terminal of the AEAF control 3, that
is, in the case the shooting systemis set to the INTERVAL, the SELF-TI MER,
or the SELF-TWnode, and the shot is i&e second one or thereafter, the
range finding and the LL processing are not carried out. Therefore, in such
a case, the pogceheN@UIO dtide iof WiR épdsuré sydeerby making the focal g_;
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 central portion of the frame. In st ep.
EF4, the DX code representing the Te®lse&ksitivity of a filmis jinputted,
and the inputted DX code data is converted to an Sv value which is. used for

t he exposure peLaLLan_a:umuiqq}Jul;nﬂﬂiigl_iaulimu_¢rpsiep_kF4 I n o
correspondi ng{to the Sv value %55 code data) a shatfer speedf (exposure) Q_J
conpensation yRKue?[efr] & a niS¥ mimAEHARER kABEExbosure) val ue
Evs, and a coyr ensaLan_LhﬁeshaLd;expaﬁw’ Scalule Jerx ] Evsil_of the
t hreshol d expgpsure valUeﬁor-the~strobe.flashin%ﬁFvsf are set{ :
1t 1} 25 | 3, 0 0.0
11 0of s0.| 4.0 | o0.00 | oi0
- . .__ —————— e e e o o e : - .
1 0 1 100 5.0 0.00 0.0 ™
I 0 O 200 6.0 0.25 0.5
0 1 1 400 7.0 0.50 1.0 .
o r o] soo | 8.0 0.50 1.0
o 0 1 1600 9.0 0.50 1.0
o 0 O 3200 | 10.0 0.50 1.0 _
N o e e e e o e e e e e e S —  ————————— " = e 7 o e e S s T . . e S / et
\
/ <

In ﬁhe_cénventional électronicélly contfdiled
camera, fhe-thteshold eXpoSure value of automatié
strobe flashihg is. kept constant'regardless.of.the
Sensitivity_of~a_fi1m-to be used. Accordingly;.wheh;
a highly:senSiti§e film is used, the-threshold
brightness value for automatic strobe flashlng and
the lower 11m1t of the AE 1nterlock1ng range are set

to relatively lower values with respect to a



for the AUTO node of the exposure éysféh1 Table”3 DX é .”é‘uimmw

| SO
[err]Evsmin [err]Evsfl 1 1 1 25 3.0. 0. 00 _ 0001 1 O
50 0 0. 00 - 0.0 % .0 100 5.0 .. 0.00° 0001 0 O
200 (g)o 0.250 1 1 400 7.0 '0.50 1.00 10
800 8.0 0. 50 - +1.00 0 1 1600 9.0 0. 50 1.0 O
0 O 3200 10.0 0.50 1.0 In the conventional electronically

CQQ;roIIed carmera, the threshold exposJEésvalue of automatic strobe
fl ashing is keﬁt ona;an;ﬁﬁégard1ess of the sensitivity of 'afilmto be-
used. AccordF'&Pé?r ¥ 8% ghly sensitive filmis used, the threshold

b gt ness value T g L0t SRR kAN LRI O (e
L ancar e, ARSI ERR IV e R Tlgs MR e 1 2 M
eﬁjonatic strelifeshold brightness value of automatic strobe
flashihg is lowered, but also the lowered picture |
guality due fo blur is prevented. If the film
sensitivity is high, the thrééhdld‘exposure value'bf
the strobe flashing Evsfl is increased to cause the
threshold brightness value of automatic strobé
flashing Evsfl to be suppressed to the half of the
level employed in the conventional cameras;ﬁand the
minimum shutter speed (exposure) value Evemin is |
increased,'thereby the minimum shutter speed is
raised. AEvsmin and NEvsfl are the compensation
values of the minimum_shutter speed value Evsmin and
of the threshold exposure value Evsfl, respectively;
with fespect to the film sensitivity ISO 100 whicﬁ
is used as the standard in this embodiment.
et Table 4 and Table 5 show the threshold
brightness value of the flashing and an AE
interlocking range of the camera of the presentl
invention._Tabie 4 shows the values at the wide
side, and Table & showé the values at the tele side;

{Where, the brightnesé-value Lv = the object

brightness value Bv + 5).
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flashing is lowered, but also the lowered picture quality due to blur is-
prevented. |If the filmsensitivity is high, the threshold exposure val ue of

t he robe flashing Evsfl is increased to cause the threshold brightness
vaIG.Je of automatic strobe flashing Evsfl to be suppressed to the hal f of

the 1 evel enployed in the conventional caneras,. and the m ni nrum shutter

speed (exposure) value Evsmn is mcrwd thereby t he 'm-ni num shutter

speed is raised. [err]Evsmn and [err]Evsfl are the conpensation val ues of
the mni mum shutter speed val ueTabde @ and of the threshol-d exposure val ueu '
Evsfl, respectively, with respect to the filmsensitivity 15Q 100 -which is
used as{THe 3Tandard-rn TR’ e]rTﬁo(:Il ment.j 1apl e 4. a d Taple. khow t he

t hresho] d fpfag@ht ness val ue of [trlge filoashi ngsmtiosm E irseréoski ng range of
t he cangre—of-the-present—rnv o ==Faiyi~e 4 ~strowsttre-vatwes] at the wide

si de, a _€%ll éjec thQ vilues at tHe tele: S|de.. (Were, fhe brlghtness

val ue Ly = rlg fn iss value Bv + 5)..  +fTable 4 W de Oy
| SO 100| valu&O 200 (Lv) SO 400 [ThPe98ol d |br i @htfirﬂess val ued.00 | ( Lv) : U
9.00 |__.8.50___. ._--§_QQ-I_Le.s_uQLCi_e_>:.QQ§tJ.r_e_ S RERRTE A

Threshold exposure _ | . . _
value (Evsfl) = | 9.00 | 9.50 10.00

Lower limit of | _ _
AE inteflockirig R T | | R N A
range (Lv) - 9.00 | 8.25 . [ 7.50 '

Minimum shutter s'péed' _ . .
value (Evsmin) - g.00 | 9.2 | "e9.s0 | .

e



e v

[P Ivebaas ae- AN LA ISP I S 0 1 # o arin

valué?(Evst) 9.00 9.50 10.00 Lower limt of AE

I nterl ocking range (Lv) : 9. 00 . 8.25 7.50 M ni mum
shut t speed val ue (Evsmii) 9. 00 9. 25 9.50 Shutter
speeéi:ksec.) 1/45  1/' 54 1/ 64 Tabl é 5 Tel e .

I SO 100 | SO 200 | SO 400 Threshol d brightness val ue (Lv)

10. 75 10. 25 9.75 Threshol d egggﬁure val ue (Evsfl) 9.50
10.-00 10.50 Lower limt of AE interlocKi'ng range(Lv) 10. 75
1Q. 00 9.75 Mninmum shutter speed value (Evsmin) - - 9.50

9.75 10. 00 Shutter speed (seegable ¥ 64 1/ 76 1/90 As the

m ni mum shutter speed val ue Evsmn changes according to the sensitivity of
a filmif_the above setting i s employed_ it is possible to effectively
prevent {nfluences by blur when-a highly|sensitive fpimis useM: -1t should
be noted|T&ke the shutter speedIis® a®docul|at &So 200 thaasoxppsar g val ue Evs
%ﬁ9 the pperture_value_Avs with the apertlure ' - ' '

Threshold brightness _ _ |
value (Lv) - 10.75 - |  10.25 | 9.75

Threshold exposure

| value (Evsfl) | 9.50 | 10.00 10.50
At TTTTTTTTTTTTTrTTTTTTT T |
Lower limit of
AE interlocking _ _
range(Lv) 10.75 ' 10.00 | 9.75
Minimum shutter speed. _ _
(value (Evsmin). - - 9.50 ~9.75 | 10.00
Shutter speed (sec.) 1/64 1/76 1/90
k _____________________________________________________ /
L As the minimum shutter speed value 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
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val ue Av being 3.5. In case that the canera is controlled referring to the

above table, the strobe flashing range may be partially overl apped by

t he interlocking range in the area where Evsmin < Evsfl. In this case;

by é:gcuting the FM control operation with setting the aperture value Avs.

to the value lower than that obtained in the FM operation by approximtely

1 Ev, a preferable photograph can be qsgalned W t hout excessively _

over-exposed In step EF5 , a conpensation amount [err] of open aperture

val ue (f-numpaikiad 19eicvietlngihan by rtlsé &XE EiftétPotkinghphtigexpasur e val ug/

of the strobe flashing Evsfl -and the m ni mum shutter speed value Evsm n for

t he AUTO npdehef atrlea mh@rynarsm&neanvmﬂla.Enrbhssguade,nhyber change

- armount [err]GNo. with respect- to the wide extremty are obtained based on
the focal | eegelcutdae mhélﬁMraﬁntrolmppqrationaWthreettiogsﬁhp shown. in

Tabl e 6. 87 Table 6 DIV lh Evsm n, Evsfl

[err] GNo. 1 apeirdurexmvedme Avs te/the v_alue 19°W9¥'8' han thatg |

obtained in the FM operation by approximately 1 Ev,
a preferable photograph can be obtained without

excessively 6ver-exposéd;

In step EF5. a compensation amount of of 6pen

O

aperture valué (fénumber) is determined'and in step_.
EF6 the threshold exposure value of.the_strgbé.'
flashing Evsfl and the minimum shutter speed value
Evsmin'for'thé,AUTd mode of the eXposure sjstgm; anq
a strobe guidé'number change amount ,AGNQ..with
respect to the wide'eXtremity are obtained based on
the focal length code DIV by referring to the

valué—relationShip'shown in Table 6.
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1/8

1/8 5
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1/8 8
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0 7/8
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1 1/8
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f¥eshmat i
above dat
and the A
nmeans t he

0 1/8

9 0/8 0/ 8 4 0O 2/8 9 0/8
_ 0..2/8 9 0/8 1/8 6 .
9 0/8 1/8 7 0O 3/8 9 0/8.
0O 4/8 9 0/8 1/8 9
o8 2{)8 é/ 8 <§7'0/ 8 02/ g/ g o8
9. 0/8 '02f§/g Table § g/SGLB- 9 0/8
f—*-gf-rr% 3-8 Lo —=== % -9 2/8
P 318 . 3%8-Cé§.°‘ Eégﬁa“' Evs€i'f%§“°' 9 3/8
- i v _-8-----_----9- P ———— <t _-1-5-—-T élle extremty
) %ub?gatél ne s g\%rzl" fr |9| QH@QA’FEMCE'A l ed 1 LI gt ' E&)@gr a_bgggd on the
h aAd the photonetry datda ilfutft ed f9 ordtthe sup @R i h step EF6,
- dgta and _th_.e_ FM dat g igs. s_l%. I.n cgpe Hpt th;-'&fé cul ated FM data
4 | 0 2/8 9 0/8 - 1/8
5 o 2/8 9 o0/8 1/8
6 | 0 3/8 9 o0/8 1/8
7 0 3/8 9 0/8 1/8
8 0 4/8 9 0/8 1/8
9 0 4/8 o o/s 2/8
A o 5/8 9 o/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 9 7/8 g 1/8 3/8
F o 7/8 o 1/8 | 3/8
10 "1 oy/s o 2/8 | 38
11 1 o0/8 9 2/8 '3/8
12 1 1/8 9 3/8 3/8
13 1 1/8 9 3/8 4/8
14 1 2/8 9 4/8 4/8
15 Tele extremity | 1 2/8 9 4/8 4/8
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strobe flashing, it is judged in steps EF8 through EF13 whet her or not the -
charging vol t.age of a strobe capacitor reaches the flashable | evel of the

str I f the charging voltage reaches the flashable |evel thereof, the |
red is illumnated, and the condition that strobe flashing is prepared
S displayed If the strobe fIashlng IS not prepared, the processing enters
a strobe charging stand-by - processi ng. fgs§teps EF14 through EF18. It should
be noted that if the flag ?AUTORET i's set to "1" and the shooting systemis

set to the | NTERVAFh&UARFM! Qautehhege ekpbbears! ande flaghuiatdic) s not W
~checked. It is because in the |NTERVAL node, the charging control is '

- executed on esuhmpuhﬁmeashehnmdnlBighe39NIERdA&l@ENIEObtepﬂBEﬂa| n Fig..

42. 1f the flag ?AUTORET is set to "1" ', the red lanp indicator is not

i |1 uni nat ed drased ntmdthecabovei dats apdutbe phetomesay datspher is not

near the canera. The flag ?AUTORET is set to "1" when the. second or the
“later shot isinmfeted ﬁaen BhetﬁﬁbsﬁBHtFﬁgs§9§t§F§:oﬁnﬂNFERV ' node, ;o
SELF- TI- MER node, - or F-TWnode.. |t is.miinly used for automati c &-)
rel ease wit h da%d AR ?h% §¥a@ﬁ§ajbﬁgﬁﬁﬁt of -a photonetrlc switch and a

[ﬁgfafﬁesgiﬁgget? gtggséhghag Eﬁgecgfgufaged kh data ean%?% N step EF8

strobe flashinq,_i“ is Judged in steps EF8 through
EF13 whether or not_the chargihq_voltage of a strobe'
__capaeitor.reaehes.tﬁe'flashabigfieYél of the strobe.
If the charging veoltage reaches the flashable level
thereof the red lamp is 1llum1nated and the
condition that strobe flashing is prepared is
displayed. If the strobe flashing,is not prepared,
the processing.enters a strObe.charging stand-by
processing in steps EF14 through EF18.
It should be noted that 1f the flag ?AUTORET is
set to “1" and the shooting system is set to the

INTERVAL mode, the voltage of the strobe capacitor

@

is not_oheeked. It is because in the INTERVAL mode,
the charging eontrol_is]e#eeuted on every shot as
shown in the INTERVAL CONTRoh.routine in Fig. 42. .
If the. flag ?AUTORET is set to ?1“; the red lamp
indicator is not illﬁminated or blihked because it
is assumed that a photographer is not near 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,
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not té be flashed, the processing in steps EF9 through EF13 S sklpped as
the strobe charging is unnecessary, and the processing follow ng step EF21
is star{ed. In the case that the flag ?AUTORET is "1" , that is, if the .
shoot\ng systemis set to theSELF-TIMER SELF- TW@or#| NTERVAL nnde and the
succeedi ng shot is a second or |ater shot in the node, in steps EF14
t hrough EF18 of the chargi ng stand-by QE% essing, a DI SCONTI NUANCE
suprutlne is called (in step EF18). In t he ot her cases char gi ng

ol is repeated until ti

de° charging | s, .co tg atln t he
ph ometric swyﬁdﬁF}%dB%ém?;evméh g ég%hﬁ}§|ﬂ e& 88 e processing
back t t EFS8. 1 t B) | NUANCE
gagfou?::ne gufrf%aﬁ% "&’n‘é’? hlg reégr%gog ﬁ%ﬁ%nﬁﬁggﬂﬁ{}?c%-rﬁ C switch SWs
t d OFF, dy d F t
s turne HOEoRER e | STRaCahR% £E1L808 81 EebH! RTelRRY Br oP

EF19, and t he éharglng I'S™s e con

rned to t Of o N processing. In steps EF21-: through EF23,
m dat a of %E{%Q&é?ﬁ%ﬂis outputted to the sub CPU. 90 Furt her,
i f the second or |aeriehpd Jgaged en QéeﬁhﬁFéhﬁ’HétnﬂhEY§§:§Ebe isNTERVAL,
SELF-TI MER, - or, SELF-TW node | s” made, the judgnments of

not to be flashed, the processing in steps EF9

through EF13 is skipped as the strobe charging is
unnecessary, and the processing following step EF21
o is started.

In the case that the flag ?AUTORET is "1i", that
is, if the shooting system is set to the SELF-TIMER,
SELF-TW or INTERVAL’mode,.and the succeeding'shot is
a second or later shot in the mode, in steps'EFldu
through'EFls of the charging stand-by processing,'a
DISCONTINUANCE subroutine is called (in step EFié) .
In all the other cases, charging control is repeated
until the charging is completed, repeating the
photometric switch judgment. When the charging is
completed, the processing gées'back'to step’EFé; If
the return value from the DISCONTINUANCE subroutine
during the charging is YES, or when the photometric'
switch SWS is turned OFF, the green lamp and the red
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 processing.

In steps EF21 through EF23, each data of set’

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



vl N D W JENIATY 47k T ATA AT AT R TAT o T 4T ATAT R TRy I S Y

£

photometry switch SWS and the rel ease switch SWR are skipped, and the *
processing is junped to step EF43. In steps EF25 and EF26, if the rel ease
smn 1 SR is'set to ON while the photonetric switch SW5 is kept on being .
set\td ON, the processing is shifted to step EF28. If the photonetric o
switch SWs is set to OFF before the release switch SWRis set to ON, the _
red lanp and the green lanp are turneef‘ Fin step EF27, and the processing
shifted to the top of the main processi“g. The steps EF28 through EF54 in
Fig. 38 show the S| f a a SWR is se

9 Snﬁmgﬁng s fhe "ELLLRE bE2AEDE ERLEOTR MYl © U

to OFF when the temis se € nbde ot hér t

FRAME- BY- FRAME ¢idlesh SY90kh "9f SYRTERVAS, SSELFQT “%KE - BY- FRAVE
node,, step EF55 (F1g 38 ) directly fol ows 5t ep EFSE af or ement i oned,

since the sepEyl1a¢ ﬁ@d@riéhﬁadé ﬂﬁée]ua?ﬁeﬁthQQStng enters the AEAF
routine fromstep EF43, steps EF29 through EF35 are executed when the first
shot i s madehlotduetdNiERMAh nswe, anddthéecpalehdéd bhitehh shiRiar e executed -
when the fist shot is made in the SELF-TI MER or SELF-TWnode. If the k-)
shoot i ng syskippesi seind cchénprodésding is9jumpedetoi stepeEF48R29 t hrough -

EF32, the interval starting tine is set in the INT timer, the flag
In steps EF25 and EF26, if the release sw1tch SWR is

set to ON while the.phatometr;c sWLtch_SWS islkeptg_
on being_set'to ON, the processing is shifted to

step EF28. If the photometric switch SWS is set to

O

OFF before the=re1eaSe_sﬁitch.sWR is set to ON, the
red lamp and the green 1amp_are.turhed.QFF in step;
EF27, and the processing shifted to the_toé'of.the 
main processing. | S

The steps EF28 t_hro_uéh EF54 in Fig. 38 show. .
tﬁe processing for waiting that the release switch.-
SWR is set to OFF when the shooting system is set to
the mode other than the FRAME-BY-FRAME mode. If the

shooting system is set to the FRAME-BY~-FRAME mode, -

0

step EF55 (Fig. 38-C) direcﬁly follows step EF36. .
As aforementioned, since the second or later ..
shot is made, the processing enters the AEAF routine-
from step EF43, steps EF29 through EF35 are executed .
when the first shot is made in the INTERVAL mode, ' e
and steps EF37 through EF42 are exeéuted when the -

fist shot is made in the SELF-TIMER or SELF-TW mode. -

If the shooting system is set to the INTERVAL
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?AUTGREL is set to "1" , the interval mark is caused to bI|nk f or
i ndi cating the operational condition. Further, the indication of the
remaiping interval time is permtted by settlng ?INTDDIS to "0". In step
EFéB(;jme maxi num nunber of frames for the | NTERVAL shooting is set in the
expostife counter EXPC to 40 frames. Cenerally, the maxi mum number of frames
i's considered to be 36. In.this enbodingnt, the maxi num number of frames is
set. to 40 taking extra franes into acco and after the ﬁet Bunber of f
S tings are copnpl et ed, t#e. | NTERVAL shooting i s ended. There y, waste o
tﬁeﬁbattery i & ‘ﬁi@v e?Fe%eEF??\eﬂF?ﬁ'égbaEF§garT—hﬁglm‘-ﬁﬁvﬁi set to 10
seconds, the I ting . of Ihe tarting tine is-executed.in the-follow ng
processi ng. Ivr\?qtafste"q}%ati nﬁ'l t%ﬁ‘ilﬁb theINT Fimer, h’&helﬁh§§conds I t he |
processing is I ER: 4 tgq step EF35, The the green | anp an
the red | anp argh{urne %;%éﬁgﬁﬁ t qb é&ﬁﬁvﬁ}vﬁ?ﬁ slﬁocﬁﬁéePNTERVALt

RCL routi | t systemis set to
SE?T TI MER o?%EEEE'T I*eps qﬂ%ﬁé%ﬁ%@ﬂ&? égﬁﬁﬁ§§8p *10 seconds
is set in therMEHéﬁﬂmbhé'Y%éléakldﬂﬂgIQ é?réﬂﬁlﬁ gli Bgégga&he sel f
timer is caused to bl'ink for i ndicating the operate

time is permitted by setting ?INTDDIS to "O". In

step EF33, the maximum number of féames for the
INTERVAL'shQOtinq.is set in the exposure counter

k“f EXPC to 40 frames. Generally, the maximum number 6f.
frames is considered to be 36. 1In this'embodimenﬁ,
the maximum number of frames is set to 40 taking
extra frames into account, and after the'set humber
of shootings are completed, theeINTERVAE shooting ié
ended. Thereby, waste of”fhé battery is prevented.

When the interval startiné time is set to 10 |
seconds, the ﬁaiting of the starting time is
executed in the following processing. In case that
the starting time is more than 10 seconds, the :
. processing is'shifted.from_step EF34'toustep EF$5;'
Then, the green lamp and the red lamp are turned
OFF, and the processing diverges to the INTERVAt;F
CONTROL routine in Fig. 42. o

In the case that the shooting syétemlis set te.'
SELF- TIMER or SELF-TW, in steps EF37 through EF39,
the time of 10 seconds is set in'the'INT.timef;'the:'
flag ?AUTOREL is set to "1", and the self timer is

caused to blink for indicating the operated -
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condition. Consecutively, if the shooting systemis set to the SELF-TI MER
node, a predeterm ned nunber of frames for the SELF-TIMER is set in the’
exposuye counter EXPC. If the shooting systemis set to the SELF-TW node,
two ~anes are set in the EXPC. It should be noted that in case of | NTERVAL
nmode, when the interval tine is |less than 10 seconds, the necessity of
changi ng the photonetry data is | ow. wever, if the interval tine is 10
seconds or nore, the brightness of an olfrect can be changed, and it is nore

preferable t@dﬁayggaﬁtPutggggé“@4§g1%rOfgs%knnﬁgﬁaﬁgﬂgrggggggr the U

processing is shifted once to the I and F%en t he

AEAF CO\WRO-sreQUtﬁmQ:hé SEEICPEMER | odd SR8 Efé@eﬁ@fﬂi!ﬂ@d'fﬁéﬁ Lime up Of_ '
the INT tiner is awaited; with repeatlng of the judgnent o CONTI NUE,

the self tinmef [fasmdecifeay itHeSELE-IINER t fe é@ﬁﬁiﬂlﬂﬂetéﬁﬁogﬁrbhe | NT

timer becones |ess than three seconds, the self-timer lanp is caused to

bl i nk for i neouattiery BEXRE.s Tk thetshdntxngksy&temhhsrséﬁrﬁovehue of the _ (;}
DI SCONTI NUE subroutine beconmes YES, the red l'anp and the green lanp are
turned OFF |ﬁEQFEFWEn¢ﬂe.aquwﬁramﬁsraﬁe|sﬁteimnthd EXPChe top of the MAIN.
processing. In steps EF48 through EF54, the INT timer is re- set according.

to the sel ected nggesgpu@ﬁébe noted that in case of INTERVAL
mode, when the interval time is 1ess than 10 »
seconds, the necessity of changing thé:photbmetry:

data is low,_However, if the_intérval.time is 10

It

seconds or more;.the brightnessloflan.objéct can be

changed, énd_it is more preferable to execute the

photometry processing'again. Tﬁeféfore, the

processing is shifted énce to,the_INTEﬁVAL.CONTROL

routine, and then the AEAF CONTROL routine is

executed. |

'In steps;EF43 through EF46;'timefup of the -INT

 timer is awaited, with_repeating_og the judgment'of

DISCONTINUE, the self timer lamp being

illuminated.If the remaining time of the INT timer
hécomes less than thfee secondé,fthe self-timer lamp
is caused to blink for indicating the_shot_is.to be
made. If the return value of the DISCONTINUE
subroutine becomes YES, the red lamp and the green . -
lamp aré_turned OFF in step EF47, and the control is
returned to the top of the MAIN processing..
In steps EF48 through EF54, the INT timer is

re- set according to the selected mode'of the
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shooting system In the case of the SELF-TIMER node, if the nunber of
frames for the SELF-TIMER is set to three or nore, the INT timer is set to
two sgconds, while if the nunber of frames is set..to one or two, the INT
ti'mgr }s set to five seconds.As the nunber of frames for SELF-TWis fixed -
at two frames, the INT tiner is set to five seconds. In the case of the
| NTERVAL node, the flag ?I'NTDDIS is set to "1" in order to avoid that the
flgure other than "0" is indicated wheff®he INT timer is timed up. This is
Qggause in the I NTERRUPT .ROUTINE, the displaying. process of step IR0 is
ski pped. | n tsheobing systemspEinythe chser ofnthen SRLANTIMER modd, t ed and
"0" is forcedly displayed. -Then, the interval time is set in the INT tiner.
Thus the int e#%a‘f—h%e'@%bﬁft A€ Erames| §orhkhge SERFCHINER it sete tRimber of
frames for the SELF-TIMER It is_considereq that there are two_ purposes of
mul tipl ex shddiie]) ¢h PREescEReTINEREAPEE: 16 pet too tyigt MisFopdfwral ity of
ot ographs of, the s scene; secan to obtain,a, sequence ,of photographs
G i 71 of ont WRATE L Fog hRGtbaBoRF nEhenas; Lre =68 Eoh oA, dtodtat ( o
interval ti for spective purposes_i.s different I i,f the shooting
o ntonded TGS EDAGE (FaPED 86" B BeonPERRER: As, AB AN 11 i
preferable t%fsefré]pgs "Péfrgﬁh?pf'ﬁv@gnfiggdsggt Ew&:oframes, the '

INT timer is set to five seconds. In the case of the

INTERVAL-mode, fhe flag.?INTpDIS is set to "1" in

gg _ order to avoid that the figure other than "O" is
indicated when the INT timer is timed up. This is
because in the INTERRUPT ROUTINE, the displaying
process of step IRio is skipped, In this way, the
display'of the remaining tiﬁe is prohibited and'"O"
is forcedly displayéd; Then, the interval fime is
set in the INT timer.

Thus the interval bétwéen the shéts is changed
according to the number cf.frames for.the |
SELF-TIMER. It is considered that there are two
pufpoSes of multiplex shodtihg.in the SELF-TiMEﬁ
mode: first, to obtain a plUrality of photographs of
the same scene; second, to 6b£ain a.séqﬁence-of )

. photographs of different scénés. In this embbdimeht;;
it is so constructed that the interval timé'for.. | .-
respective purposes is different. -

Namely, if the shobiihg is intended to obﬁéin.a
plurality of phoﬁogfaphs.ih the same séene'it.is

preferable to set the interval between the shots to
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94 be short. On the other hand, if the shooting is intended to obtain ¢
phot ographs with the different conpositions, the interval is preferably set
| ong~for the sake of changing the scene, arrangenent, etc. Therefore, if it.
i s jludged for which purpose the shooting is executed, it is possible to
automatically change the interval tine to the succeeding shot. Generally,
t he nunber of franes taken.at a tine: iéqﬁelatively many .if the purpose is
extra printin and the nunber of franes |s rel atively fewer if the purpose
i s changi ng tge shexrt. Onnthe sthesodantht f/\/rﬁ?ﬁtmmrlmf frames for \J
~ the SELF-TI MER shoqti_ng is:nore. than three, it udged 't hat the pur pose

i s obtaining ﬁnﬁﬁﬂﬁﬁgng ebtajn phat Rﬂﬁ%ﬂiﬁp dikferentval s set

to two seconds. and nunb -of frames f SELF-TIMER is two it
o | udged ¢ ngomReSEigBse bl A N@M@%ﬁ%ﬂ@@mﬁe AMGal i's set 1o
five seconds The I quen s EF55 through EF62 is executed,.
after the rel%?i]é ég g%ﬁg %\g chai@q'& %ﬁo\ﬂ?eﬁl%'he ?h%"fsystem is set U
to the FRAME- Yo FRAME, “or after the INT timer i's. tyned up when the shooting
systemis set o'the node other than the FRAME-BY- FRAME node. In this

sequence, o Therefore, if it is Judged for whlch purpose
the shoot1ng is executed it is poss1b1e to
automatlcally change the 1nterval time to the:_

'succeedlng shot. Generally, the number of frames

Q

taken at a tlme is relatlvely many if the purpose is
extra pr1nt1ng, and the number of frames is
relatlvely fewer if the purpose is changlng the
scene. 1In this embodiment; when the.number of -
frames for the SELF-TIMER shooting ls morelthan
three, it is'judged thatethe'purpose is.obtaining a
plurallty of the same photographs, and the lnterval
is set to two seconds. and when the number of frames
for the SELF—TIMER is two, 1t 1s judged that the
purpose is changing the scene and the 1nterval is - _&%
set to five seconds.-' - L |
The release sequence 1n steps EF55 through EF62

is executed after the release sw1tch SWR is set to _
ON'when the shootlng_system 1s-set-to the-
FRAME-BY-FRAME, or-after the'lNT'timer is timed up .
when the shooting system is.set to the mode other
than the'FRAMEfBY-,FRAME mode;:lnlthis-sequencet

after the red lamp, the-green lamp,hand the



after the red |anp, the green lanp, and the . self-tiner |anp are turned
OFF, the shutter novenent start signal is outputted to the sub CPU and it
i's conf«(med that the shuttef..movement end signal is .inputted fromthe sub
CPU. I ¢gase that the shooti'ng systemis set to thé FRAME-BY- FRAME nopde,

t he processing goes to the WND routine. In other cases, the exposure
count.er EXPC i s decrenented ‘and t he proCqu?ng goes'to the WND routine.
Not e.that, if the counter EXPC equals "0", The processing goes to the WND

routine after tgg)ALECHBE Calfpl BASELLMNEEL oFID! AHd Rt I SrbmdrEFM
SUBRQUTI NE] Fig. 39 shows an AEFM subroutine which is called in step EF7 of
t he AEAF CONTRGEtagtt signallniEhoatpueteds ey the e Trlighdlait ¥di ch is
outputted to the sub CPUis set, it is determ ned whether the strobe is
actuat ed or notconfiirined thatt the shuttesv movementheml reigmdl aihes i s
calculated. In step AML, the flag ?BVYM N is cleared, and the FMdata is set
t o/ The val ue | aigputtednfgon thessubl 8P0t.han 3.5 which indicates that the
stebe need not be flashed. In steps AV through AM4, a photonetry data
(bright ness val ue) i§nlPﬁﬁ?e&hB§tﬁgénshﬁ@tﬂ@ﬂéﬁmﬁﬁfm is set to the

FRAME~BY-FRAME mode, the processing gées to the WIND
routine. In other cases, the expoéure counter. EXPC
is decremented and the processing goes to the WIND
KM; routine. Note that, if the counter EXPC eguals "0V,
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 determined
whether the strobe is actuated or not, and the

e aperture value Avs when the strobe flashes is
calculated.

‘In step AM1l, the flag ?BVMIN is cleared, and
the FM data is set to the value larger than s;o'or
smaller than 3.5 which ‘indicates that the strobe
need not be flashed.

" In steps AM2 through AM4, a ppotometry’data :
(brightness value) is limited between the lower and

upper limits. That is, the flag ?BVMIN is set to "i"
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upper limts. That is, the flag ?BVYM N is set to "1" - when the photonetry
data (brightness value) Bv is less than or equal to the lower limt val ue
of 1~Q, thereby causing the photonetry value to be rounded as 1, and the |
uprL)Iinit value is limted to 12.0. In step AWb, the exposure val ue Evs
Is calculated fromthe conpensation value - [err] of open f-nunber with
respect to the wide extremty, the-fiﬁhhﬁensitivity value Sv, and the
photonetry data (brightness value) Bv. If it is determned in steps AMVb
through AMB when the phpteumetryydatm |(br§qhtmeslshera&’ﬂa)BIB\O\is t hat the
exposure systemis set to the AUTO and the phot omet ry data is equal to or

| ess than t htesswehani art egiadetp, the dpwen Admitpyalue wf o Gvs is | ess
than the threshol d exposure value of the strobe flashing Evsf1l, FM

cal cul ation the§GE$sc¢melnﬁrBbghphﬂtsmﬁ§r¥x&@dpeutq|bQﬂn°qn§94nher cases,

Nore t nat (7 ?ﬁre%e oFﬁéeﬁsﬁ\gwﬁf T3k vadve; ?13031%35” S 142 e val ue O
“ ted with f d t | u Evsfl -
bei g added. 'he 3¢ sFeR BHFY neoRxPRENEA PR 18R K rlefnge fi [nﬁf g data is
conver t ed '%é’lé@faé‘&&rﬂ’éﬁ ¥iibUBoAYENEaE18PYATLAO tockhe 1gf erence guide

nunber in

open f-number w1th respect to_the w;de extremity,
the fiim sensitivity value Sv, and;the_photqmetry
data (brightness value) Bv. L N L o~
If it is determined in steps”AMG_through AMB:l'
that the exposure system is set to the STRQ@E ON,
that the exposure system is set_to the.AUTéjand the.
photometry data is equal to or less than the”lower
limit thereof, or that_thé-exposﬁre_value Evs is__ '7
less than the ﬁhreéhold exposure vé;ue of the strobe
flashing Evsfl, FM ca;culation in steps_AM9 th:ough:
AM13 is executed. In all the other cases, the
proceésing_gogs to step AM14 being thg,strpbe non
flashing condition. Note that, the threshold Y
exposure value Evsfl at step AM8 is the value .
compensated with the aforementioned compensation
value . | AEvsfl being added. B
The AF step defined on the basis of the range -
finding data is couverted into the aperture value.
Avs corresponding to the reference guide number in
step AMQ,_and_in_step AMlO, the aperture valueiis

calculated such that the change amouht . AGNo.
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step-AMD, and in step AMLO, the aperture val ue i's caI cuI at ed such that the
change anount AGNo. g7 of the guide nunber corresponding to the
zoonming of strobe itself and . the deviation (Sv - 5)..of the filmsensitivity
val ueéth respect to the filmsensitivity value of SO 100 are added to
Avs, d the conpensation value [err] of open f-nunmber corresponding to
the changes of the focal | engt h of thecla S wth respect to the w de _
extremty is subtracted therefrom S egs AML1 t hrough AML3, the aperture

value Avs is ) d : Of & d per limt of
8.0, and the afr;rtt%% é&vs |s Stﬂﬁ: %eéﬁ%“?% éﬁﬁ%ﬁ%xﬁééﬁ%w §f‘=ue Evs is
limted betwe | 1 and AML5,
and the procee%sr ng returned E{Ho tﬂ{@@gméfouﬁ e%ée val ues
bei ng AE dat agehq kAl | [t1S RGpacd U Risdi fii step AMIS is a
conpensat ed vgleuﬁe ol%ﬂr?edmagygatg&rltgthe t:%afalbrernentioi;:iedxacc)rrpensation val ue
r]Evsm n.  sRns@EN iy \NGR e URFOTEONR oA e Tddddd G b\ SEaA@NCEL

ROUTINE] Fig. 40 is a flowhart show ng the DI SCONTI NUANCE subrouti ne.
Thi s subrouti thel compensation value o of open f-number
corresponding to the changes of the focal length of
the lens with'fespect to the wide extremity is
subtracted therefrom.
\_ In steps AM11l throughhAﬁ13, the'apeftufe value
| Avs is limited between the lower limit of 3.5 and
"the upper limit of 8.0, and the aperture Avs is set
as the FM data. | ' N
The exposure value Evs is limited between the.
upper limit and the lower limit in steps AM14 and:
AM15, and the processing returned to the AEAF
CONTROL routine with these values being'AE data. The
minimum shutter speed value Evsmin ih step AM15 is a
eompensated' value obtained by addihg the i

s aforementioned compensation value A Evsmin.

[DISCONTINUANCE SUBROUTINE AND AUTOMATIC RELEASE
CANCEL SUBROUTINE] | | | |

‘Fig. 40 is a flowChart'showing the
DISCONTINUANCE subroutine. This subroutine is a
subroutine for ihterrupting'automatic'shootihg of
ttxe SELF-TIMER, the SELF-TW and the INTERVAL

shooting, and is called in a loop processing. In



subroutine for interrupting aut omat i ¢ shooting of the SELF-TIMER, the -
SELF- TWand the I NTERVAL shooting, and is called in a | oop processing. In

autoqaifc shooting, the shooting operation can be automatically executed .,
wi t haut/ any command by a phot ographer after the processing enters the

- respective sequences. Therefore, if the shooting is to be interrupted

whi | st the sequence of operation is bei@®§executed, a processing for
interrupting the sequence is needed. In case that the |oading is not _

conpl eted in automdEic shuedimngGs thehashaating eperat bomecan dbel SCONTI NUE \J
when ei ther one of the back cover switch BACK or the power switch PSWis

“set to ON, whausomadicallyn exganted wikhqut @y eemmapdPHorh t he back
-cover switch BACK and the power switch PSWare set: to OFF. I.n the case that
the | oadi ng i Phosegrapher @afteroithe, REAGRSTING ANKRF ) WRONTI NUE when t he
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' sequence is needed. - _ _ | '

In case that the loading is th_completed.ip
step DC1 through DC4, the return value is set to . S
DISCONTINUE whén:either_bne'of-theibéck cqvér_SWitch
BACK or the-poﬁeﬁ_Swifch ?Sw i$ $ep.§o ON, whiie_;he
return Value.ié'set to CONTINUE when both the back
ecover switch BACK and the power'swipqh PSW are set
to OFF. In.the case that the 1pad;ng is complete&,. .
the return valué_._is_- set. té'DIs:c_:qNT,INUE_wh.en the o o
power switch PSW is set tp-ON.yhether the back cover
switch BACK is.set_to_ON.or OFF, while the return
value is set to.cONTINUE when_the_baCk cover switch
BACK is ON and ﬁhe power switch.PSW_is_OFF,-' ) A
In casé that cthe retufh'vélue is set to

DISCONTINUE in the DISCONTINUANCE subroutine or the
AUTO RELEASE CANCEL subroutine, in §teps:DC5;through
DC10, the automatic release condition is_cancelled,'_
and the SELF-TIMER lamp is turneqioff,.Further,_the
SELF-TIMER mark displayed in the LCD panel 19 is
changed from blinking state indicating_"during

operation" condition to continuously illuminated
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and the SELF-TI'MER lanp is turned off. Further, the SELF-TI MER mark

di splayed in the LCD panel 19 is changed from blinking state indicating
"duri operation" condition_to continuously illum nated state show ng

t he sggﬁd-by condi ti on when the shooting systemis ‘set to the SELF-TI MER or
of the SELF- TW node. Wen the shooting systemis set to the | NTERVAL node,
the interval indication mark i s changed eom bl i nking state to continuously
ilJuminated state, and the display is chandged fromtine indication to the

facal |ength i ggheat sRBwihY! MReRRVEhNELYFconalt ioROWRe &R ND routine
which is diverged fromthe AEAF CONTROL routine after a shooting is

executed. Thi sgrieoting sgstsfclibegetotoWthd BRLFREIMER R oN&Hd ame after

phot ographing is executed. In step WD1, it is judged whether or not the

filmis | oadedSELF+Tw made: awhenaf thei shobtihbe systiens ief selte tid athe? FLEXZ.

If a filmhas been | oaded, the wi nd pul se counter WPC is set to "4" and the
esai d W NONTERVALCubAe NCEbebintervali dnddchtdonnmarkp i&D3. |If the WND
E COUNTI NG subroutine is successfully conpleted, the filmcounter is

i ncrenent ed (ihanged \vExem bhinkingeshakBer tPscantjhupuslyn t he LCD panel

19. 1T the illuminated state, and the display is changed from

time indication te the focal 1ength indication. -

[WIND ROUTINE] .

Fig. 41 shows the WIND routine which is
diverged from the AEAF CONTROL routine aftef a
shooting is executed. This routine. is exeéﬁted for
winding the film by one frame after photographing 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 film hés beén -
loaded, the wind pulse counter WPC is set to "4" and
ivj the aforesaid WIND PULSE CoﬁNTING subroutine is
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 displayed in the LCD panel 19. If the
return value of the WIND PULSE COUNTING subroutine
is “DISCONTINUED", the processing returns'to the top
of the MAIN processing if the back cover is open in

step WD6. If the back cover is closed, the AUTOMATIC



G e L LV LN T0 L P SR

return value of the WND PULSE COUNTI NG subroutine is "DI SCONTI NUED', the
processing returns to the top of the MAIN processing if the back cover is
open #+R step WD6. If the back cover is closed, the AUTQVATI C 100 RELEASE
CAN subroutine, which is shown in Fig. 40, is called in step WD7, the
processing diverges to the REWND routine. In case that steps W2 through
WD5- are skipped as the filmdoes not egp, or in case that the WND PULSE -
COUNTI NG subroutine has been successfully conpl eted, the processing returns
to the MAI N pRELEASECANTEL Subrdutdirid)g wiidlens sske¥nt dnt beg. - _ U
FRAME- BY- FRAME shooting, the processing diverged to the AEAF %CNTROL
routi ne when #i0g disochiligds)ist ahdp WDR, thhe hrd&ieds iitg/FRivepgeisng, or the
processing diverged to the AEAF CONTROL routine after noving the lens to
the wide extr&@i theb REWIND. pputti®es DE MOVEMENT 2 subroutine when the
shooting systemis set to the SELF-TWshooting. If the shooting systemis
set to the | NTERVAINs§@ee fhat: istaps iR thyoigh MRS ave apkiPPeRVAL R
CONTROL routine which.i.s described bel gw. [ NTERVAL CONTROL ROUTI NE] Fig. k-)
42 shows a fIBﬁcﬁéﬁtfﬂﬂﬂuéﬂﬁﬁwﬂﬂ}1ﬁﬁ&%ﬁwr§ﬁv&3xﬁﬁﬁ¢cﬁh?%thﬂeWﬁNPch is
dlverged fronbbEgE COUNTING subroutine has: been successfully
completed, the processing returns to the MAIN
processing when the shooting system is set to the
FRAME-BY-FRAME Shootinq} the processing diverged to ';J-
the AEAF CONTROL routine when the-shootihg_systém'is
set to the SELFfTIMER shootingj or;theuprocessingg_
diverged to the AEAF'CONTROL routine afterlmoyinq,f
the lens,to the wide extremitY'by7calling_the*WIDE-
MOVEMENT 2 subroutihe when theﬂshooting system is .
set to thefSELFrTW shooting. If the.shcoting.system
is set to the INTERVAL_éhooting, the processing . .-
diverges to_an.INTERVAL.CONTROL_rqutine which.is.z;

described below.

[INTERVALICONTROL_ROUTINE]-- |

Fig. 42 shows a flowchart'illgStrating.ﬁhé:
INTERVAL control routine which is diverged from-thé
WIND routine. In this routine;.a stand-by ﬁrocessing- .
is_executed, measuring the set interval time~for'the
second. or the later shot when the shooting system is

set to the INTERVAL mode. If the shooting system is

set to a mode other than the INTERVAL mode, the
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W ND-~routine. In this routine, a stand-by processing is executed,
nmeasuring the set interval tinme for the second or the |ater shot when the
shooting systemis set to the INTERVAL node. |f the.shooting systemis set
to a podle other than the | NTERVAL node, the processing loops in the MAIN
processing. However, in the: case of the I NTERVAL shooting, the processing

| oops between the AEAF CONTROL routine'gcﬂ.the | NTERVAL CONTROL rout.i ne,
not_  through the MAIN processing. As this processing is started, "five

seconds" s sef..k. LNT _Lipek for the-pegnini sl 0t ek e,s1.e., the
pgf?od of tiré§¥é§?%%f§%2%2é%$ﬁ%"sﬁé?-?§Iﬁe§?§?ﬁ§%lrgﬁe&%ﬁ%ﬁﬁ%SFdH%n_the
shooting syst oghé Seagd &f the ATERIALTENSBUSngINEneCppbRRstaAgRds’ | s set
inthe INT tiner if the remaining interval time'is less than el'even seconds
when the shootjddpsybétiesds €Ré ABAFhEONPHOLOFBAtihBaARNGEHBTROBE ON node.
This is the mnimimwaiting time required in the canmera system and the
_Zgﬁcessing i S INTEREAEtCONTRODerbuttEne) hbe thFoughethe MATNCessary, before
vaYering the | oop described later. It should be noted that since there is a
possibility fgredessingbe to be flashed if the shooting systemis set to

t he node other than the STROBE OFF node, the extra time for charging the
strobe capacitor isks this processing is started, "five seconds"

is set in the INT timer for the rehaining'interVaI
time, i.e., the periéd of time to the'succeeding
.K . _ shot. is less than five seconds when the"shooting'
system is set to the STROBE OFF mode, and "eleven
seconds" is set in the INT timer if the remaining
interval time is less than eleven seconds when the
shooting system is"éét to the mode other than the:
STROBE ON mode. This is the minimum waiting time
required in the caﬁera'system,'and the proéeséing is.
for resetting the time in the INT tinmer, if |
necessary, before entering the'ioop déscribed'laﬁer.
It should be noted that since there is a'pdséibiliﬁy
N . for the strobe to be flashed if the shooting system
is set to the mode other than the STROBE OFF mode,
the extra time for charging the strobe capaéitbr is
included. |
'In step IN6, the display of the remaininq time
of the INTERVAL time in the INTERRUPT sﬁﬁrddti'né is
permitted, and the DISCONTINUANCE subroutine is
repeatedly Called in the ldOp'oflstép IN7 through

IN10 until the remaining interval time becomes less

00 and e L e e e S e



included. In step IN6, the display of the remaining tinme of the | NTERVAL*
time in the | NTERRUPT subroutine is permtted, and the DI SCONTI NUANCE

subr ne is repeatedly called in the | oop of step IN7 through ILN1O until ,
t he gg}alnlng interval time becomes less ° 102 than five seconds or 11
seconds, in accordance with the sel ected node of the shooting systens. If
the return val ue of the DI SCONTI NUANCE @@r out i ne i s- DI SCONTI.NUE, that is,
when it is judged that the processing should be discontinued, the i _
processi ng dithengeive cedcdreds oop 1D SEeondp,ointhecbﬁﬁﬂnpeomdﬂﬂ:ng The \J
| oop of steps IN11 through IN17 is the processing for repeatedly calling

t he DI SCONTI MbeNGRInateditnode 10f | the hshoohingi systems.vIf. thee becones

| ess than three seconds. In this Ioog i f the exposure systemis set to the
node ot her t F@FUITE SRNEBRDAMeRESC ?WEIWQEnﬁubEﬁP‘FéPeoP-St he strobe is
repeat edly execut ed. If t he regflnl ierx ti.me becones_ |l ess than five
seconds, the PHSCONFTNUE QNFEF? r 0 ¢ ?héP@gﬁﬂethﬂﬁeﬁhﬁhe exposure ;3
systemis set to the np _ h n th STRQEE EE t he charglng .-k_}
control is cPESTESFINS éﬁ?? 1scont1nu e proces51ng |

dlverges_f:om_the_loop-to-the-tcp_of.the MAIN
prqceSSing, _. :_ | . ‘   | :

The loopfef.steﬁs'iNll fhreugh IN17 is the
processing fer repeatedly-callipg the_DISCQNTINUANéE-.
subroutine until the remaininé intervalﬂtime-becémes
less than three seconds. In_this loop, if the . ..
exposure-syetem is_set tp Ehe_mede otheratﬁEn.the'
STROBE-OFF mode, the ehargihg contro; of the_strObe~
is repeatedly executed. If the remaining interval . .
time becomes less than five seeon&s, ﬁhe:strobe, |
chafging is prohibited. Thefefqre, when the exposure
system is set to the mode other than the STROBE-QFF_
mode, the charging control is executed for six
seconds. | |

The strobe chatging eontrol in.step IN14 is a
processing for starting the cherging unless. the
charging voltage of the sfrobe capacitor reaches a
predetermined 1eVe1. If the charging voltage reaches‘
the predeterminedelevel, any processing is not
carried out.

If the remaininghinterval time becomes less:

than three seconds, the_processing.diyerges to the
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The st obe charging control in step INl4 is a processing for starting the
chargi ng unl ess the charging voltage of the strobe capacitor reaches a
predetarmined level. If the charging voltage reaches the predeternined
| evel [ ghy processing is not"carried out. If the-rengining interval time .
becones | ess than three seconds, the processing diverges to the 103 AEAF
CONTROL routine at the terminal of. "AEAE ROL 3". In this case, if the
return value of the DI SCONTI NUANCE subr rne is DI SCONTI NUE, the
pracgesing i s fRhp! BANTROENE Y ale LHILAGEAS U GupstdfEVY ND ROUTI NEJ

| I C

Fig. 43 is a wchar't ustrating the REWND routlne I's diverged
fromthe WND gonirRbe 8% .1 Foimehiien d¥sd) it Wi WEtsH GRERed NSF €hé S
routine is executed when the f|In1|s mound to the end or the forced rew nd
i s conmanded bpIsCONTAINUANCEetibdotitineis WISTONTINUE, meessi ng for
returnlng afilminto a f|In1cartr|dge In steps RM through RMAB, the |ens
' etract ed tprotesaingnmiedsashifitedotic ithe tidpe off MheMAXEN i s reversely

ted, and the wind pulse counter WPC is set to "4" which corresponds to
the anount of precessing. R . '

[REwiND ROUTINE]

Fig. 43 isea-floWChart illustrating the REWIND

U 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-predetermihed-
operation, which is the processing for returning a
film into a filmVCartridge. |

In steps RW1 thtoﬁgh'RW3, the lens is retracted
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.

In step RW4, a flag ?2START which indicates the
start of the two-second timer is cleared, and the
processing enters a loop of steps RW6 through RW20
after stafting-the 3.5~-second timer in step RWS.f-"f

In this loop, inputting the back cover switch
BACK and the wind pulse WP is repeatedly executed.
Further, the film counter is decremented and the

film number is displayed at every four detections'of

W AR et L L eeada e



S R R

s N N N N Y

frame feeding of the film In step RWM, a flag ?2START whi ch indicates the

start of the two-second timer is cleared, and the processing enters a |oop
of steps RW through RW20 after starting the 3.5-second tiner in step RWb.

n Kgys | oop, inputting the back cover switch BACK and the wi nd pul se W i S
repeatedly executed. Further, the f|In1counter I's decrenmented and the film
nunber is displayed at every four det¢ ons of 104 the rise-up of the:
wind pulse WP. If no change is detected In the wind pulse within a

predet er m negh@erise-ap bfeheOwing podskawr.cafend H

dig.t he

‘processing goes out of the loop. Although the above-said predeternined tine
(control tindgtéstedtinhotheowindopdlset wdthind a phreddtermimidd f or 3.5
seconds since the wind notor was started to be reversely rotated, '

regardl ess @eriedsofittimei oneciBathecback s\mtec:h iBA@paned hetlve nd pul se
WP. It is because the notor is rotated for- Ionger period.of tinme since

the w nd pulw@wmnwe%eongse@dtbeelp@pa
begi nning of the reverse rotation .o

oy tdrethe filmat the:

e wind notor: Step RN follows ste

RW6 unti | tPﬁ???%?%%t%hﬂr?@ﬁﬁﬁrpénﬁﬁnﬁgmﬁp(cgﬁﬁrpﬂeﬁ¥ﬂﬂt(ﬂF(ﬁ&%i|s i nput

and used for A%vgrrent in_steps RWMO _.and, RW1.

() seconds, he w1nd mdtor is ro%ated for 3.5

seconds since the wind motor was started to. he

reversely rotated .regardleSSwof the status of the

back cover switch BACK or the wind pulse WF It is

because the motor is. rotated for a longer period of

time since: the w1nd pulse WP may ‘not- ‘be. issued due

to a loosening of the film at the beglnnlng of the

reverse rotatlon of the w1nd motor.

Step RW9 follows_step:RW6.until;the 3.5~second

timer is timed up, and them switch data is input and

used for judgment in_steps-RWlO anddRWII.eAssume:

that the back cover.is,closedfﬁthen*a loop.of steps .

RW12, RW6 and steps RW9 thrbughiRle_is constituted_

until the change is detected in the wiﬁd palse WP in

step RW1l. Steps RW7 and RW8 are executed after the

3.5-second timer is_timedjup..Theftwo—Second'timer

is started, the flag 22START is set to "i",

loop from steps-RWQ_through RWlJ_is”constituted

and a

If a change occurs in the wind pulse, the-

processing. goes from step RW1l1l to step RW14, and it -

is discriminated whether the pulse is changed from

OFF to ON orffrompON.to OFF.

i~

-
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t hat 3 he back cover is ¢closed, then a | oop of steps RM2, RW and steps RW
through RWL2 is constituted until the change is detected in the wind pul se
WP_in step RWI. :Steps RW, and RM8 are executed after the 3.5-second tiner
i s*tigedh up. The two-second™ tiner is started, the-ffag ?2START is set to
"1", anda | oop fromsteps RW through RM3 is constituted If a change
occurs in the wind pul se, the processingpggoes fromstep RML1 to step RW4.
, and it is discrimnated whether the p "is changed from OFF to ON or
from ON to OFF. = 105, . Eugser mope, i f i hoks, egfed that “wi nd pul se
mﬁ‘fs changed fron1%ggt?€' ,gfﬂggmf%digu ggégggﬁtg%sgPEh?swgggrenented I n
step RWM5 and itq1is dpdeed I £REmNBEFEL NNdeBE! e3naopaiae WC equal s
S Al e R e et T
determ ned t hagodi€et i Wt $s’ @ueyaflentBanini BtepeRW1BVAAC! Htodgh RWMS8, the
filmcounter is decrenented, the franme nunber is displayed, and the film
codnter is resjpidgéd ephé¥Néri 6renoetuthd windopyglse tbuntexny®Coccurs in the

D pul se and which can | essen influences by erroneous input due to
chattering, etegualsh®OWhhibfttheg wigdapulse teunhput W€ is tkdgednge where
signals are not theoretically changed,

to be equal to "0", it is determined that the film

is rewound. Then, in steps RW16 through RWi8, the
film counter is decremented, the frame numberlis
\_ displayed, and the film counter is reset. .

' Step RW19 is executed as long as the change

occurs in the WIND pulse and which can lessen ~

influences by erroneous input due to chattéring;

etc. with inhibiting signals to be ihputted'in the

range where signals are not theoretically changed,

as described in the processing of the WIND PULSE

COUNTING routine.:

Before the fwo-second timer starts, the
processing is returned from step RW20 to step RW6.

— . After the timer has been stérted, the processing is
returned to step RW7;-where the two-second timer is
restarted. |

If the back cover is opened in the loop above,
and if 3.5-second timer is timed up, the wind motor
brake is applied after the wind systenm is
initialized, in steps RW21 through RW23, and the
processing goes to ‘step RW29;

If there is no change in the wind pulse WP



as described in the processing of the WND PULSE COUNTI NG routine. Before
the two-second tiner starts, the processing is returned fromstep RA0 to
step.- . After the timer has been started, the processing is returned to
step. R”W, where the two-second tiner is restarted. If the back cover is
opened. in the | oop above, and if 3.5-second tiner is tinmed up, the w nd
nmotor brake is applied after -the windl€temis initialized, in steps RAR1
- through RW23, and the processing goes to step RA29. If there is no change
~in the wind pnkdd ¥Re twarisdconie ttimersdeordinedrarp, sitibedjudgedit is U/
judged that a filmdoes not exist in the camera or that a filmis
conpl et el y rthetnd, fidtr deespmadeextiimk fiol Ithe reamary ¢W\Phataats. In steps
RW24 t hrough RW8, after .the wind notor brake is-applied, a flag ?REVWVEND
representingfilm dewcoupdetely revaundec@and, the prgcessing| m exi sts in-the
canera, then, the filmcounter is reset to "0", and the frame nunber is
di spl ayed. | fOAlPWARGISEEPBW24ySEaTESt t he canera, - steps RW6 t hrough Q;)

S o Sk PPe e B gblc s T 45nd Sl R g oPo S
motor brake is applied, a flag;?REWENDﬁrepﬁgsenting_
the rewind_compleﬁion is set to ?15 if the fiim
exists in the cémera, then,. thejﬁiLm'coﬁntgr is.__
reset te.“0";_andiﬁhe_frame_number is_displaYgd;.Iﬁ
a film_éqeépnot gxists iﬁ the:camera;.SteﬁssRWZG,
throughuRWQQ'aﬁg skipped, and the p?oceséinq_goes.to'
step RWI. o |

In steps RW29 through RW31, the drive system
engaged ﬁith a3$pOO1 axis is released by forwardly;
rotating-the:ﬁihd.motor, which is_phCe'éfopped; for
0.5 secbnds, and making the spool axis free for the
next 1oaqing; | _

As tﬁe_REWINb_rquﬁine is terminated, the

processing diverges to the LOCK routine. - o’

As abové; the exposure and shdoting systems are
set -iﬁ_th.g EXPQSURE-/SHQOTING SYSTEM SETTING.
subroutine,_whidh_is_galled in step MA44_Qf_thé.MAIN.
processing. | |

In Figs. 33~A and 33-B, if the mode button is
depressed, the processing goes frgm:Stepg ETi;_.

through ET10, ET18 through ET20, and then the
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engageéd with a spool axis i s released by forwardly rotatlng t he wi nd not or,
whi ch is once stopped, for 0.5 seconds, and meking the spool axis free for
the next |oading. As the REW ND routine is term nated, the processing

di Verges: to the LOCK routine. As above, the exposure and shooting systens
are set™in the EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subk-outine, which is called
in step MM4 of the MAIN processing. In E# 33-A and 33-B, if the npde
button is depressed, the processing goeé ron1steps ET1 through ET10, ET18

h 20, 2
tn?%ﬂgh E¥23 ??ﬂf%ﬂ?&r%ggﬁﬁm%égﬁ ?ﬁpgéyﬁes dﬁﬁgﬁ' proc S|ng gzeETf}om
steps ET1 through Ef¥1tE$T§}1v€T¥%ﬁE%@PHQhd;?%% tigd the shooting

ET26

systemis set in steps t hrou | f the select button is

depressed, theptbags3i®h lsS £ steps’ BT Ynoughl E®f1 ! hera7,
EXPCSURE/SFKIHPNG S$STEBF§EeTING subrogﬁ ne, and Jﬁ%n t he subroutine is

caN ed after regfrasnithgough! B0 dingr thensithe shHuobtdidig dystaetisng
sMbfoutine is called in step ET7. In this Variable Setting subroutine, the
number of fransetf dan StepsTEMX through ET26. .

Next, if the select button is depressed, the
flag ?SELECT is set to "1% in step ETl? of the 7
EXPOSURE/SHOOTING SYSTEM SETTING subroutiné, and
when the subroutine is called after returning to the
MAIN processing, the Variable Setting suhroutine is
called in step ET7. In this Variable Setting
subroutine, the number of frames for Self-Timer
shooting is set when the zoom lever is operated (in
steps PS5 through PS13.

Shooting is executed when the release button is
depressed. If the release button is depressed
halfway, the processing diverges to the AEAF CONTROL
routine in step MAG6 of the MAIN processing. If the
N release button is then fully depressed, steps EF25,

EF28, and EF36 are executed, and then the period to
the first shooting is set to 10 seconds, the flag
?AUTOREL is set to "1" which representing that the
processing is in the automatic release mode, and the
exposure counter is set to the selected number of
frames for the Self-Timer shooting.

In step EF43, it is judged whether the set

period has passed or not. 'If the period of time has
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shooting is set when the zoom|lever is operated (in steps PS5 through PSL3.
Shooting is executed when the release button is depressed. |If the rel ease-
button~i s depressed hal fway, the processing diverges to the AEAF CONTROL ~°__
-routine‘in step MA66 of the MAIN processing. |If the release buttonis then
fully depressed, steps EF25, EF28, and EF36 are executed, and then the =
‘period to the first shooting is set tol@®Bseconds, the flag ?AUTOREL is set.
to "1" which representing that the processing is in the automatic rel ease .
node, and t henekppassedcotheelanp jefuminakesserebldaksudependiig ames fory
the Self-Timer shooting. In step EF43, it is judged whether the set period
has passed oromgthe|¥enaingngi bimes  Ifctine is mp, thesdmtexhml anp
~illumnates or bli aééde_ending_on the remmining tine. |If tine is up, the
i nt er val peHHﬁ?&ﬁél tween thesfixml ppd. thecseregdimgotings is B
automatically.set, {in steps EF41 through EF51). Then the first shooting is
executedi|1sﬁQﬁﬁF§¥%§ %5d3 %??#ﬁ%gg§p8§gré£90§ﬁﬁgﬁ BF4decr enent ed in--ég;i
step EF60, an idgmis wound in the WND. routine. In the WND routine w
A gt mB LR T - |

shown in Fig. er the filmis wound, the processing diverges to the
AEAF Then the first shooting is executed in steps

EF57 and EFSS._ZThe expoénre countérlﬁsﬁﬁecreménted
in step EF60, and the.film-is wbﬁnd ih_the WIND:
‘routine. ) o | o

In the WIND routine shown in Fig. 41, after the
£film is hound,_thé p#gcéssing.divergesgto tﬁe:AEAEL
Control routine,.an@"thé.sﬁcceeqing shqotiﬁg is |
executed aftér-a éet:intefval_peripd'is pas$e¢. _

As above, with the_cahera embcdying-the-présent
invention, the interval time petween”é plurality of
shootings can be auﬁomatiéally set aééording_to the
set number of shootings to be executed, the
shqotipgs béing exécute§ as a‘phqtpqrapher_intends{
That is, when the photograéﬁEr inténas_tp have a . NS
plurality of phbtographé of ﬁhe'samg scene, the
interval period can be automatically set to be
shbrt, or intends to have a plurality bfiphotogrgphs :
of different”arranggments made, the_ihterval period |

can be_autométically set'to_be long.
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Contrdl routine, and the succeeding shootlng S executed aiLEL_ELéﬁi—————————

interval period is passed. As above,”Wt'h the canera enbodying the Euese

[ n\(ent i-on, the interval tinme between a plurality of shooti ngm‘mmm nu “‘“‘

autonatucally set according to the set number of shootings
t he shootings being executed as a photographer intends. That * when the
phot ogr apher intends to have a pluralityoef photographs of the sane 'scene,
the_interval period can be autonatlcally set.to be .short, or intends to
have a pl ur al ignaMs phot ogrraphs of di fferent arrangenents made, the
interval period can be automatically set to be |ong. CLAI M5 1. An
electronically controlled canmera capabl e of being operated in an automatic
rel ease node in which a plurality of “shootings can be automatically
execut ed, sai d.canim elwgtronioulpacontroliedt cagerhecapabae of shootings
to be executed and setting neans for autonmatically setting the interval
time between mgstmna@d rimcaovrakrerahichrededsaumbde ¢h whdeh ngs to
be—execut ed. 2. An electronlcally controll ed canmera according to claima1,
wherein said Pn@éﬁﬁﬂlkﬁXHPﬂsﬁhﬂﬂtxﬁgﬁt¢amsbepa@§emetn¢aéaytlne if said

nunber of shooti ngs
exec ted, Sald camera compr1s1ng°

means for settinq the number ef shootings to.be
executed; and | |
&;) setting means for automaticaily setting the
interval time between each shooting in accordance

with said number of shootings to be executed.

2. An electrdniéaliy controlled camera aecordinq
to claim-;, wherein said interval time is set to a
first pfedetermined time if said ﬁumber of shootings
is set to a predetermined numbef or less, whiie said
interval time is set to a second predetermineé time
if said number of éhootings is set to more than said

/ predetermined number.

3. An electronically controlled camera according to

claim 2, wherein said predetermined number is three.

4. An electronically controlled camera according to
claim 2 or 3, wherein said second predetermined time

is less than said first predetermined time.
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m ned nunber or less, while said interval tinme is set
second prﬁﬂahF:n1ned time if said nunber of shootings' is set to nore-

H{Im“nHu ned nunber. 3. An electronically controlled canera ",

2, wherein said predet erm ned nunber is three. 4. An
eI ectroni cal | y control |l ed canera accor ‘ég to claim2 or 3, wherein said-
second predetern1ned tlne is less thanlMdid first predeterm ned tine. - 5.

An el ectroni aII ra accor to claim4, wherein sald

first and se 0nd "ﬁéﬁﬂt ﬁ‘?ﬁg CUReFRsASRr EdBIsEPonds,
respectively An ni cor di o any -
preceding cl CI%J'ﬁhet’e%h%% g“g'r S%g‘ fitQ"Q& \(I)é’l ?‘%&E &?geﬁ%ﬁ'?ﬂﬁaof sai d
plurality of¢shagt Lpgs £§ nmode has been started

is a predeter mﬂned peri oyer egar (ﬂq,ess sal dénurrber of shootings: 7. An

el ectroni cal rgspeatiokhed canmera accord| ng to any preceding clai m-whi ch can
be operated in another automatic release node in which a plurality of
shootings are automatically executed, a period of time between the start OM

sai d another automatic rel ease node and the first shooti ng, -and -4 period of
time bet weenﬁeachnsHéoptm‘gmb@adg}ysetqlmﬂ@leﬂ dravheryy accordlng to - '

any preceding claim wherein a period of time when
the first shootinq of said plurality of shootings
after said automatic release mode has been started -
is a predetermined period regardless of said number.

of shootings.

7. An electronically controlled camera'according to
any precedinq claim.which can be operated in aoother . o
automatic release_mode in which a-plurality of
shootings are automaticallf ekecuted;'a period of
time between the start of said aﬁother automatic
release mode and the first shootiﬁg,"and a period of
time between each shootihg being settable'to desired

periods, respectively.

8. An electronically controlled camera according to
any precedihg claim which further'comprises a
strobe, and means for discriminating whether said
strobe is necessary to be flashed when the
respective shootings are_executed, and wherein the

shooting is executed after said strobe has been



perigds, respectively. 8. An electronlcally controlled caner a accordl

- any>precedi ng clai mwhich further conprises a strobe, and rrj ﬂmlzluu"ill I”IIl .
di gcri minating whet her said strobe is necessary to be flash ! ’

respective shootings are executed, and wherein the shooting i's execut ed

after-said strobe has been " charged even thoughsaid interval time has

been passed after the precedi ng shootin An el ectronically controlled

canmera capabl e of being operated in an| ibtonatlc rel ease node in which a
plurality of shootings canghe auto tlca exe&}ted substantlally as

'hgféln descr|?k§F§$4HeY%Fe 'ﬂEghtﬁa el EE%Nﬁ&n

passed after the preceding shooting.

TN 9. An electronically controlled cameré capable of
being opérated in an automatic release mode in which
a plurality of shootings can be automatically
executed suhstantlally as hereln descrlbed with

reference to the accompanylng drawings.




