EXPOSURE: CONTRO.. DEVI'CE FOR CAMERA The present invention Lelategs—te -an—
exposure control device for a canera for determ ning the exposure val ue
baseéd on the brightness of an object to be photographed and the film
sensitivity. Conventionally, 'in an electronically controlled canmera, there
has ‘been provided a device for controlling and determ ning the exposure

val ue. In such a device, the exposure contiol value Evs is determ ned based

on the brightness Bv of an object to be photographed, the speed val ue Sv
corresponding to the fiIwﬁxﬁdﬁqgﬁuqgﬂTgéiLQEé&Qﬁdﬁa%éggmgﬁﬁvalue [err] of
t he open aperture value (open f-No.). If the exposure value Evs exceeds a

t hreshol d val ue Evsfl for the strobe flashing, which is the threshold val ue

bet ween t he exposures é;ﬁrgggn '&ngghté%gﬁo%%lfﬁk%h%i%,a& Al e

control (shutter spee aperture con I'nterlocking range
Is Carried out w t o] bei sked Jri val ue Evs
S ¢é&er t han tm%$§ﬂ#é%hgﬁgiéglggrfgregg%g%é&gﬁéseﬁhg-Evs%w,q?ﬁg strobe is
flashed by the apghbshfeVehife BaBBiChn thdebightedddy o drMdPREc¢ i on on

the basis of the guide nunber of the strobe and the range finding data, and
the shutter is cedtbel prétographka &hdi the ©ifes wehsivividy.val ue Evsmn.

Conventionally, in an electronically controlled
camera, there has been provided a device for.
. controlling and determining the exposure value.
In such a device, the exposure control value
Evs is determined based on the brightness Bv of an
object to be photographed, the speed value Sv
<:> corresponding to the film sensitivity, and the
compensation value =¢ of the open aperture value
(open f-No.). If the exposure value Evs exceeds a
threshold value Evsfl for the strobe flashing, which
is the threshold value between the exposures with
and without strobe flashing, the exposure control
-&w¥ (shutter speed and aperture control) in the AE
interlocking range is carried out without the strobe
being flashed. If the exposure value Evs is lower
than the threshold value for strobe flashing Evsfl,
the strobe is flashed by the aperture value Av which
is determined by an FM operation on the basis of the
guide number of the strobe and the range finding
data, and the shutter is controlled with the minimum

exposure control value Evsmin.



"2 In the-AE (automati-c exposure)-interlocking range, the m ni num exposure -
control value is fixedly determned in order to prevent influence due to

t he canera shake, and the deviation of the filmsensitivity is utilized =«
only for changing the m ni mrum bri ghtness of the AE interl ocking range.
Accordingly, if a filmhaving a relatively high sensitivity is used, it

- “~wi ||l be possible to shoot a darker olg ect. The deterioration due to canera
shake wi || becone enhanced when the magnification of the object increases,
i . €., when:the Edc&he agt(rulionatieXpesure) | tatenteekingor this reason
in a conventional canera having a zoom|ens, the mnipumshutter speed has
been cont r 5ARgE; Fhey indimum GXResurs CIRtYQL; Vaduenist Eixedlye| ayed when
the 200ﬁll'n§fiS.Lo ated~at,th3iWVDE_si e{igﬁf IS _ac elaﬁat at the TELE
side when AEFPRBARESOAR CFASRHT REevRRY ditiusRes 8. F8nEDST | no

crem s Obabael BERE dnif e Wl ARRCMATEAS 300 S Lo D
val vee 3 RBGalLER 8 ST oy oo dmglngepd L 10, The
bri ghtnesspByimum brightness of the AE interidgking,rangé;_-
Accordingly, if a f£ilm having a relatively high
sensitivity is-ﬁsed,'it”ﬁill be-pbssibiéftb'shdot'a
' _dérker-object; P _-.'* f i;ﬂ V?;.'Q: - . -~
The deteribrétion'due to caﬁéﬁé Shéké;will
" become enhanced when the magnification of the object
increases, i.e.;'wheﬁJthe focalfieﬁgﬁﬁioffa z§om
lens is increaséda VFor this-féasbn%finfa? =-}: ; - <Z>
conventional camera having'a~zpom;lens,”ﬁhé“miﬁimum
_shutfer spéed_has:beeh cOntrollé&iiﬁ;suchha“fashion
'thét the minimum shuﬁter.is-delaﬁédjﬁhen,thefébbm
lens is located at the WIﬂE”sidéf;ahd-isZaéceléfated
at the TELE side when making-au€¢maﬁic;shqbtin9.w
o Tables A and B*shbw_onéjofﬁthé'éXampies;Of“the '::
:threshold vélué for ‘the strcbe%flaéhiﬁgiéndithef.- |
lower limit of the' AE interlockingrrahge‘OE a .-
convéntioﬁal caméra. -Table-A_shoﬁsjtﬁg?ﬁéluéé.at}"
the WIDE side, and Table B the values at. the TELE
‘side. - The Lv in the Tablés-ié thé §a1ué;6btained by

subtracting 5 from the object*brighthes§~3v. o



3 TABLE A W DE

1 SO 100 1SO 200 1 SO 400 Threshol d

Bri ghtness for Strobe Flashing (Lv) 9.00 8. 00 7.00 Threshold
Exposure Val ue for Flashing (Evsfl) 9. 00 9. 00 9. 00 Lower

limt of AE Interl

ock Range (Lv) 9. 00 8. 00 .7.00 M ni mum Shutter

Speed Tontrol Val ue (Evsm n) 9.00 9.00 9.00 Shutter speed

(sec.} 1/ 45
100 1S0 200 1SO

1/ 45 1/ 45 TABLE B TELE | SO
400 Threshold Brightness for Strobe Flashing (Lv) 10.75

9.75 . 8.75 Threshol d Exposure VaMBBLEoRA Fl ashing (Evsfl) 9.50

9. 50 9.50 Lo
8. 75 M ni mum Shut
9.50 Shutter spee
conventional syst:¢

Ev%itp and the

L-Lioit ot _AE_Lnter)ock Range (Jv) 1075 ____9. 75,
er Speed Control Value (EYsm n) 9. 50 9.50"

(sWeDE  1/64 1/ @&SO 1001/ gSO 200 | nI$P 400
POL_however. . as_the i ni Shuter speed control_val

Threshold Brightness
for Strobe Flashing (Lv) 9.00 8.00 7.00

r o

—_

e

Threshold Exposure Value
for Flashing (Evsfl) 9.00 9.00 9.00

Lower limit of
AE Interlock Range (Lv) 9.00 8.00 7.00

Minimum Shutter Speed

Control Value (Evsmin) 9.00 9.00 9.00

Shutter speed (sec.) 1/45 1/45 1/45

e -~/
TABbE B

/= ——— e ——- \

TELE | ; IS0 100 ISO 200 ISO 400

‘Threshold Brightness
for Strobe Flashing (Lv) |10.75 9.75 8.75

Threshold Exposure Value :
for Flashing (Evsfl) 9.50 9.50 9.50}

Lower limit of - ' o :
AE Interlock Range (Lv) 10.75 9.75 8.75

Minimum Shutter Speed : . ' -
Control Value (Evsmin) 9.50 9.50 9.50

Shutter speed (sec.) 1/64 = - 1/64 ' 1/64

\ e e e e e 0 - -/



threshold value Evsfl for strobe flashing are fixed according to each of
the focal |engths, |nfluence due to the canera shake renuains.

unchanged. even : Q though filmhaving the high sensitivity is
used.- It is therefore an object of the present invention to provide an

i nproved exposure. controlling devica for effectively preventing the
deterioration of a photograph quality due to canera shake in the case that
fil m having theIhlghesensvpn&ﬂppaﬂsSwg&@mnmhﬂﬂaﬁeq}tastﬁmgpresent

i nvention there is grOV|ded an exposure control -device . for use in an
el ect r oni dainimenshuttey EEﬁEﬂacﬁgﬁFﬁ& M§%¥$1ﬂﬁsmﬂﬂeﬁﬂ4rﬁP . shutter speed

f | | i h | h; peed .

ot or s terEA o EnFop bR g b Bt oh e 144 or dance vt h

the bri ghtgess 6fgn obigel, L8 BacP dha 61%@. o Ghger m ned [ m
" F

sensi tivity; xposur e control . device - nptﬁ nmeans for :

i nput ti ng éhé%'t’iﬁé“éé{meraasﬂhk@ &amagngs%cha%eraem i Or “adj usting the

Jlower limt shutter speed,-in association w-th a change In inputted film
sensi ti vi tehdugtn £ 11Bm PA&EEHET Ehaedibhl Beneitliviityl Ms use!av an anount |ess

t han an anount correspondlng to-
It is: therefore an object of the present
1nventlon to prov1de an improved exposure "_
controlllng device for effectlvely preventlng the"
deterloratlon of a photograph quallty due to camera _. QJ
shake in the case that.fllm hav1ng the_high;
sensitivity iS'used._ip | o
According to the'present invention-there"is=.:
“prov1ded an. exposure control devxce for use’ in an %_. | _.<:>
_ electronlcally controlled camera hav1ng means for |
selectlng a shutter speed from a plurallty of
shutter speeds 1nc1ud1ng a: lower 11m1t shutter speed
and determlnlng means for determlnlng an exposure a
value_ln accordance w1th the brlghtness_of-an object
to be photographed and a predetermihedﬁfi;m' o | (.
SenSitivity, said exposure“COntrol_derice- | | |
comprising:- | -
input means for inputting a sensitivity.of a
._film to be used;_and | | B
means.for.adjustinq the 1owerulinit'shutter
speed, in association with a change in inputted:film

sensitivity from the predetermined film-sensitiVity,



-

said change in filmsensitivity. Preferably, the device further cohpfises?"

means for adjusting a m nimum bri ght ness,

phot bgr aphed,

requi red of an object to be
i n accordance with a difference between the anmount by which

said l'ower limt shutter speed is adjusted and the anmount corresponding to
filmsensitivity. In a preferred enbodinent, the exposure -
Is for use in an el ectroni calty controll ed canera havi ng at

d - b d f
changi ng over - bBY w8t SBETG, JPER (IR AlbRtr M hodet aRap e ind Fabe .

sai d change in
control device
| east a strobe

exposure node a
to be photographe

espect to t

agd\?mktﬁ%%&%r f}j,ﬁ%ﬁhrﬁt{%%a‘)éﬁe*l_e of brightness of an object

mned filmsensitivity,

sai d

exposure control devipgrliHail§, ANB de&V Ik -furansr f @6mpPIBessabang for an
inputted filmsensitivity differing fromsaid predetermned film

senfl}ivity by
shutt’er speed.

f6i-uatijng tidigd apEdelan Methlitnesdp| vegaited aofl ani d
Preferably, when a filmsensitivity higher than said

predet erm ned fobjestntit be photogmaphtadd, i Actaotgres avitly arans adj usts

said shutter speed to a higher value, and said predeterm ned threshold

val ue is | oner e@iEsp¥encenbefvesn Fha anauntribieWhifhssid lower

limit shutter speed is adjusted and the amount
corresponding to said change in film sensitivity.

In a preferred embodimeﬁt, the exposure control
device is for use in an electronically controlled
camera having at least a strobe exposure mode and a
non-strobe exposure mode, and means for changing
over between said non-strobe exposure modé and said
strobe exposure mode at a predetermined threshold
value of brightness of an object to be photographed
with respect to the predetermined film sensitivity,
said exposure control device further comprising:-'

means for compensating for an iﬁputted film
seﬁsitivity_differing from said predetermined film
sensitivity by adjusting said predetermined
threshold value and said shutter speed.

Preferably, when a film sensitivity hidher than
said predetérmined'film sensitiVity is inputted,
said compensating means adjusts said shutter speed

to a higher value, and said predetermined threshold



val ue is adjusted by an anount substantially COrreshdnding.te one hal f of a
di fference between said predetermned filmsensitivity and inputted film
sensitivity. The present ‘i nventi on enconpasses a canera includi

_exposure control

ng an- .

devi ce as herei nbefore defined, wherein said canera

conprises a zoom | ens and means for .deternmning a shutter speed of said -
canera in accordance with an open f(gynber of. said zoom | ens;
open f-nunber of said zoom - - lens is adjusted i

with a foealuechgt Aowrredi-d zoom | ens.

strobe,

to be flashed FP"HGPleaﬁ&Y\Sh
Y148  HE bR BEEALCRICEn B TR MAYE 20C 2

an apert
of said

h Pé-’ﬁ“lftfefro{%%f“’cfbt‘é‘?

means

wher ei n sald
n accor dance

The canera- nay further conpri se a
and fl ash deLernrnrng means. for. deternjni.n é% her the strobe. is

det er m nes

e and a gui de nenber

focal |engsh-f éﬁaﬂnéoﬁm b3S nalRe YEeE Q1 Fe ddifed Bskvdeih onal

appl i cation nu e

with the
pat ent N

2974. 1whi ch has been ‘divided out fromthe present

appl i cat | @i Theedb¥esnonalt: ZR0k e&tﬂsqrtlamgerarm aﬂrmﬁwre control device.
for use in an electronically controlled _

film sensitivity.
The-present;ihventiﬁh’éncompassééfa camera

including an exposure control device as hereinbefore

. defined, wherein said camera comprises’'a zoom lens

and meensffor[deterﬁihiﬁg'a shuttet-epeed'ofusaid:
camera in accordance with an open~fﬁnumber of?said
zoom lens, wherein said Open'feﬁumber*insaid?zoom-
lens is adjusted ineachrdance"with'a.focal.length;
of sald ‘zoom lens. | |

The ‘camera may ‘further comprlse a: strobe, and
flash determining medns for determlnlng whether the
strobe is to be'flashed or not, and wherein said
flash determining means;determinescan*apertere value
in accbrdance'Qith*an,object distancejand a guide
member of said strbbe, said gﬁide%humber_beihg_
adjusted in'accofdanée'with'the focal length of said
zoom lens. |
| _Reference is made to divisidnal-patent'j
application number 9409971 k+ | - which has been
divided out from fﬁe.present:applicainnt:Theu

divisional application concerns an exposure control

-device for use in an electronically controlled

(68



canera having a zoom* ens and at least a strobe exposure node and a

non- st robe exposure node. The exposure control device conprises neans for
chandi ng over between the non-strobe exposure node and the strobe exposure
node at a predeterm ned threshol d val ue of_ brightness of an object to be
phot ogr aphed; and neans for adjusting the predeterm ned threshold value for.
change-over between said non-strobe exposurg node and sald strobe exposure

node in accordance with a f ocal | ength of the zoom | ens. W%Ies of the
present inventi GRWFNS WRM}EEe%e%%?mbkﬁnﬁn?ﬂdréFeﬂéﬁég FOSFWQ cconpanyi ng

d whi | ustr at f | N
cContr o't ed canm R MES 1A A T8 +hEehels fvﬁ'vgvﬁvfl%e 3508 ohear e 1 ne
front fot f th
camora of Fig, PXREd nidy devied odubeibklAbERe S5 BRBANKIRY O "¢
camgry, Fig. S iger %éﬂf@éﬁ‘%ﬁ&%oﬂlm%etQﬁ‘pSQG}éCIuo&Q”Bﬂa' then of a

zoonrhg switch; Fig. Is a table showng the relationship
strobe exposure mode at a predetermined threshold

value of brightness of aﬁ object to be photographed;
and |
means for adjusting the predetermined threshold
value for change-over between said non-strobe'
exposure mode and said strobe exposure mode in
accordance with a focal'iength of the zoom lens.
Examples of the present invention will now be

described with reference to the accompanying



" between the-exposure systens (nodes) and the displays thereof; Fig. 7 is a
tabl e showing the rel ationship between the shooting systens (nodes) and the
di splays thereof; Fig. 8 is a diagrammatical view of segments of an LCD .
‘panel ; Fig. 9 is an expanded view of a code plate and a table show ng the.
rel at’i onshi p between the code pl at e<$nd the codes; Fig. 10 is a

di agrammati cal view showi ng an exanplé of the zooning operation; Fig. 11 is
- a dlagran1dhawungsa ec hanicim-of a wi nd pul se switch; 9 Fig. 12 is a.

di agram showi ng- an exanpl e ‘of an output of the wnd puI se switch WP; Fig.
13 is a fl owchEig.f dr id IRESFRYeritte; tdp gvidw o€ anfl owchart for an
EXPOSURE/ SHOOTI NG SYSTEM | NI TI ALI ZE subroutine: "Fig. 15 is-a flow chart for
a zcnwl|NFI?%EIQEl@@@ﬂ&Uﬁqn;rqikﬁdannerai¢mhn@9mmg the a LOCK routine;
Fig. 17 is a flovﬁhart f.or a FRAME NUMBER D[SPLAY subroutlne Fig. 18 is a

f | owchar tPF8FeREW Rea¥d POV | i o | O

Fig. 2 1llustrates the front view of the camera
of'Eig. 1, | | ‘

Fig. 3 111ustrates the rear view of the camera

of Fig. 1; . _ _
Fig. 4 1s a block diagram of the control
circuit of the camera,_ ' Gj'.
Fig. 5 is a diagrammaticai:ﬁiewiofftne:oontaot“
composition of a zooming sw1tch, . s o
Fig. 6 is a table showing the relationship
between the exposure systems (modes) and the
displays thereof; ' | | .'
Fig. 7 is a table showing the relationship
between the shooting-systems (modes) and_the '
di9p1ays”thereof;
Fig. 8 is a diagrammatical view'éf segnents of 7;}%-.
: SOR

aniLéD oanel;

Fig. 9 is an expanded view of{a;é@dé-platé and -
a table showing the“relationship betﬁeen.the code
plate and the codes;

Fig. 10 is a'diagrammatical.view-showingian
example of the'zooming operation; _

Fig. 11 is a diagram showing a mechanism of a

wind pulse switch;



I NI TI ALI ZE subroutine;, Fig. 19 is a flowhart for a LOAD NG subroutine;
Fig. 20 is a flowhart for a WND PULSE COUNTI NG subroutine; Fig. 21 is a
flowchart for an I NTERRUPT subroutine; Figs. 22-A 22-B and Fig. 23 are a
flowchart for a MAIN processing; Fig. 24 is a flowhart for a LENS
ACCOMVODATI ON, AUTOVATI C LENS ACCOVMODATI ON, W DE MOVEMENT 1, and TELE
MOVEMENT subroutines; Fig. 25 is a flowha for a LENS POSI TI ON RESTORE
subroutine; Figs. 26 through Fig. 29 are flowharts for a TELE/ W DE
MOVEMENT routi ne,. and Fingli fizais omsdiagramr shébwing anFeyamplei ofaahnl owchart
for a WDE MOVEMENT 2 subroutine; Fig. 31 is a flowhart for a ZOOM TO TELE
subroutine; Fi gs.owput ofl tdre prind puisewswitehi¥P;a zOOM TO W DE
subroutine; Figs. 33-A and 33-B are_a flowhart for_an_ EXPOSURE/ SHOOTI NG
SYSTEM SETTI NG subr outF¥E= 33 gis 32 floychaphchar: ar BESETVERPERPL I SETTI NG

subrout i ne; . ) : . _
(EY 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;
Fig. 18 is a flowchart for a WIND SYSTEM
INITIALIZE subroutine;
O Fig. 19 is a flowchart for a LOADING
| subroutine;
Fig. 20 is a flowchart for a WIND PULSE
COUNTING subroutine;’
" Fig. 21 is a flowchart for an INTERRUPT
subroutine;
L¢ Figs. 22-A 22-B and Fig. 23 are a flowdhart for

a MAIN processing;

-Fig. 24 is a flowchart for a LENS
ACCOMMODATION, AUTOMATIC LENS ACCOMMODATION, WIDE
MOVEMENT 1, and TELE MOVEMENT subroutines;

Fig. 25 is a flowchart for a LENS POSITION
RESTORE subroutine;
Figs. 26 through Fig. 29 are flowcharts for a

TELE/WIDE MOVEMENT routine, and modifications



Fig. 35 is a flowhart for a VAR ABLE SELECTI ON subroutine; Fig.

fl owchart

Bl SCONTI NUANCE subr out i ne;

1, a cane
shown

nmeasur ene
phot onet r

for a VARI ABLE DI SPLAY subroutine; Figs. 37-A through
t hrough 38 -C show a flowchart for an AEAF CONTRCL routine; Fig.
flowchart for an AEFM subroutine; Fig. 40 is a flowhart for a
Fig. 41 is a flowhart for a WND routine; Figs.
~42-A and 42-B show a flowchart for alQ.NTERVAL CONTROL routi ne;

43- A through 43-C shOMIa flowchart for a REWND routine. As shown in Fig.

36is a
37-C, 38-A
39 is a: -

and Fi gs.

r h%@? has a Rt iZhaks dflerchaghdfer nevWaBEbarrel 3. As

11 in Fi 2, the front of the camera body 1 contains a distance

nMO ¥E@FW@ 2/ subnautddieini ndow 5, a zooning type strobe 6, a

ic.ele . uch as an sel f r The back of the
ge | Bi‘cle'sc'(?véaj C?ﬂb%%uﬂt%(hé@ Téaﬂgpéct button 10, a

canmera body 1. h
drive bUttgﬂﬁ%$u £90n1lever 12, a power button 13, a green lanp. |nd|cakED

14, a red Ta

provi ded.

Wen ﬂ%s.a%-(ixo‘é‘?{d, '] 89Sk-e a flowchart for a ZOOM

TO WIDE subroutine,

Figs. 33-A and 33-B are a flowchart for an

EXPOSURE/SHOOTING SYSTEM SETTING subroutlne,

- Fig.-34 is
subrbutine;
Fig. 35 is
subroutine;
Fig. 35‘13
subroutine;’
Figs. 37-A

a flowchart for
Fig. 39 is

- Fig. 40 is

- subroutine;

Fig. 41 is

Figs. 42-A

a flowchart for g.VARIABLE SETTING

a flowchart for a VARIABLE SELECTION

a flowchart for a VARIABLE DISPLAY

through 37-c, 38+Aztprgughj3s—c show

an AEAF CONTROL routine;

a flowchart for an AEFM subroutlne,

a flowchart for a DISCONTINUANCE

a flowchart for a WIND routine;

‘and - 42-B show a;flbwcharthfor~ah

INTERVAL CONTROL routine; and

Figs. 43-a

REWIND routine.

through 43-C show a flowchart for a

“As shown in Fig. 1, a camera body 1l 'has a

stationary barrel 2 and a moving:barrélfs;*Asxshown

icdtor 15, ‘and a back cover release | ever 16 are

O
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| ever 16 is noved froman upward stop position to a dowmward stop-positi.on,
t he back cover 8 opens. Wen the back cover 8 is opened, the back cover

rel edse lever 16 is in the downward stop position, while when the back
cover 8 is closed, the back cover release lever 16 returns to its upward
stoprposition. As shown in Fig. 1, the upper section of the canera body 1
contairns a shutter button 17, a TWbutton & and an LCD panel 19. The TW
button 18 is usedq when sel ecting two opposite positions which are nutually

extreme ends of #Re FiSraie thende Pt (9fe thr Ranera By ;3 oRenEdLRs12 can
b di first di ti i ndi cat ed b) N Fi g, d
o oot on T i c ISt AR M E Yot SARSIT by A 2 inder  €indal 8, oa0 o one
t b d bet ] Xt 1.t | 12
over 13'TS eeqEpaning W diBle &N TS EELE Ridmadt? &880

(which wll be dﬁ%ceglegedalﬁq)soé/fé%itnggrz i} 1PN e Lok OGL. PHELON 9 and

t he I ve button ferring t “‘camera contalins a control
circuit conprisi pgmbal biay Al MR LKA ddikr N8 258 Ghddé | BAt¥bhhoa drive

IC. Asingle _

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

12, a power button 13, a green lamp indicato;-14, a

red lamp indicator 15, and a back cover release

lever 16 are provided. When the back cover release

lever 16 is moved from an upward stop position to a

downward stop position, the back cover 8 opens.

When the back cover 8 is opened, the back cover

(:> : 'releaSe lever 16 is in the downward étdp position,
while when the back cover 8 is closed, the back
cover release lever 16 returns to its.upward stop
position.

"As’ shown in Fig. 1, the upper section of the
camera body 1 contains a shutter button 17, a T™W

N button 18 and an LCD panel 19. The TW button 18 is
used when selecting two opposite positions which are
mutually extreme ends of the movable range of the
zoom lens.

The zoom lever 12 can be moved in a first
direction, indicated by arrow rl in Fig. 1 and a 
second direction, indicated by arrow r2. The zoom
lever 12 permits the camera lens to be moved between

a wide extremity and a tele -extremity. The zoom.



integrated circuit has been designed which contains the main CPU, sub

CPU., drive 1C, autofocus |C and other electronics. The main CPU
perforns the follow ng functions in response to-input signals provided to-

the canera: (1) Controls the zoomnotor and .a filmnotor via a notor drive
circuit; (2) Controls illum nation and bllnklng (the il lustration thereéof .

“1s omtted in Fig.1l through Fig.3) dZ.the green lanp indicator 14 which

i e pr SEVEE 1% ?&2314%%%?%#5%9! 0 e S L ST 1
POV, 5% Snarehig i S atas (ELERLLEE, £F) oSRRLIB YRS oL Cr 0
o LR BB gl 06 ?;%?’“%&5 RRLRoY, b B0el Bup 1oy (Y

depressedb dnsQly 0. OFF when the power button 13.is. not depressed. Po
is supplied to thé camera when the power switch is set to ONin the MQED

FLgth\thered St AR AT IINE t S UPIY V- 4ﬁn@nér@aﬂeﬁarcauaamsl & prohi bited when |
control c1rcu1t compr1s1ng shutter—related i

process1ng-1n-assoc1atlon with a-drivenIcquzsingle-
integfatedicircuit has been.designedjﬁhich’conteins.

the main: CPU, sub CPU, drive.Icr}autofoCuS;IC'and.

o

other electron1cs.= © The. mainfCPU5§erformsﬁthe,_
following functlons in response to input s1gnals ;
provided to the cameras | |

(1) Controls the zoom motor and a £ilm motor S
via. a motor drlve 01rcu1t, |

" (2) Controls 111um1natlon and bllnking (the
illustration thereof is om;tted in Fig;l through . .
Fig.3)-o£_the:g:een lenprindioatot-1¢hwhich provides

distance measufement;related indication, the red .. .

O

lamp 1nd1cator 15 which provides- strobe-related
1nd1catlon, and the self-tlmer lamp 7 which prov1des
a self-tlmer-related 1nd1cat10n, : o

(3) Controls the 1ndlcation 1n-thertCD panel. :
19; and _' '

(4) Controls the charging of the strobe
circuit. | | _

- Information .is inputted to thewm&invCPUgby_the

following:~



switch is set to ON.in the power supply pernmitted state; (2) Photonetry
switch SW5, which is set to ON when the shutter button 17 is depressed

hal fway; (3) Release switch SWR, which is set to ON when the shutter button
17 is fully depressed; (4) Zoomtele switch TELE, which is set to ON when
the zoomlever 12 is displaced froma centr neutral position towards- a
tele side rl; (5 Zoomw de switch W DE, £oh is set to ON when the zoom

| ever 12 is dlsplaced froma, centre, neutral_positjon toward w_de side
r2; (6) Zoom node switlR WAR Rﬂﬂ%ﬁ\??&ﬁ%%l%g Wi nehighehBnbe ﬁngg BN the

ﬁSS?nLﬁa; antﬂ“?the' i-&?fﬁsﬁ'ﬁ‘i&”‘”le”eﬁa\h Faiobt BREERatar ) SndrpoRohB swi i ch
EXPS i ch i

but ton 9 1 5 used e B (oHp el 8 %*?Efyéffé‘w%%)g%?* 3580 EfFeR \ow
whighyis.set to Qﬁ‘ﬂqgfxféﬁ’ég eﬁét§%#é¥éﬁdhéﬁ @ﬁéﬁ?oﬁ&?rgﬁigepeIQe

dri button 11 i's us setting oot ng sys ct switch

SLSW which is S@hﬁw%dﬂﬁanﬂftﬁéwasﬁfﬁit&wtéeatéoofspaﬁéﬁgsdﬁanyssed The

select-button 10 is used for selecting the nunber of
and the power supply is prohibited when the power

switch is set to ON in the power supply permitted
state;

- (2) Photometry switch SWS, which is set to ON

when the shutter button 17 is depresSed'halfway;

(3) Release switch SWR, which is set: to ON when
the shutter button 17 is fully depressed;

(:> (4) Zoom tele switch TELE, which is set to ON
when the zoom lever 12 is displaced from a centre,
neutral position towards a telé side rl1;

(5) Zoom wide switch WIDE, which is sét to ON-
when the zoom lever 12 is displaced from a centre,’
neutral p051t10n towards a wide side r2;

ggr - (6) Zoom mode switch MVSW, which indicates the
movement mode of the zoom lens, that is a step
movement or the continuous movement. (Step movement
and the continuous movement are described:later);

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

"(8) Drive swirtrch DRIVSW, which is set to ON

while the drive button 11 is being depressed. The



frames -to be shot at the SELF-TI MER shooting, starting tinme of the interval
shooting and the interval time, etc.; (10) Zoom code inputs, ZC0, ZCl, and
ZC2, which are referred to for controlling the lens position .. displaying
the focal length, etc. .Further details thereof will be described |ater;
(:11) Back cover swi f ch BACK .which is set to OFF when the back cover
“Tel ease | ever 16 I s pressed domn and4et to ON when the back cover 8 is

ol se swi (kP PFERRTIY 1R binl' FoBr ERTEING, Hh RIRIGE G 7S {1c) ot "

will be. géé ed | ater. Next, the zoom node switch MVSW the zoom w de
switch W DE, "the zoon1te|e swi tch TELE are ‘described in ‘detail. The

zoom rel at ed SV\’(éfh§§1W§V\éwW:QE s12nd TRt e ke lae by one zoom

| ever, the.contac poi nt | ayout belng shown in Fig. 5. The nechanical.
construct igiDé the gadactebatednswot iBehding dépressedt e and a brus
attached to the zoomlever .12. They are -described in detail bel ow

|nd|V|duajéqle&bebuooontmbeiswuseh fEbEseﬂe&thn@pﬁH&\dumbéﬂMbﬁoon1Iever S
bei ng. di spl aced fromthe centre
frames to be shot at the SELF-TIMER shooting,

startlng;tlme-ofuthoglnterval shooting and -the
interval -time, etc.;

- €10) Zoom,code_inputs;-zco,jzclr-andEZCZ; which

\ ¥

are refefred~to-for controlling théfiénS'posiinn;_
dlsplaylng the focal length, etc..Further detalls :
thereof will be. descrlbed later,:,.o;fﬁ [._m 5

(11) ‘Back- cover sw1tch BACK, whlch is set to
OFF when the back cover release lever ;6,is,gressed
down and éet-to;QNQWhén-the.baokfoovéflawisoolosedp
and the lever returné.to'its accommodation position;
and e

(12) A'wind.pﬁlse,SWitch WPlfo:odotectingfthe-

film feeding. Furtherwdetails=thereof'will:be.

O

described later. .

Next,-the.zoom~mode switoh-MVSW;;thefzooﬁ_wide]
switch"WIpE, and.the_éoom-téle switch;TELE“are'. |
described. in- detail.  _'

The~ZOOmsreléted:switches MVSW@_WIDE, and:TELE
are controlled.byaone:zoom.1eVer,fthesoontactupoint
layout-being.showﬁ“in Fig. 5. The meChanioal .

construction.of.the,zoom4re1ated=switcheSLincludeﬁ



position toward the first direction indicated by arrowrl in Fig. 1, and
the zoomw de switch WDE is set to ON when the zoom | ever is displaced
toward the second direction indicated by arrow r2. And both the zoom w de
switch WDE and the zoomtele switch TELE are set to OFF when the zoom
| ever’ 12 is placed at ‘the centre (neutral) sition. The zoom node switch
Is set'to ON when the zoom|lever 12 is Iocﬁggd i n the region between the

iti hal f f ' | ti t d t first d d

(i rect i on 11, 1 3CPRLREte A 3 TBGbARRIELFe (e sedh fEVeEridnn (ne
12 i i | {4 ' dr2f

i ther of i1s halPi, S, BREEI0 oh MOGR Melon AR kan B0 10O

corresponds to ON and.rg:eFlegﬁq:% SR AP FRIP IEs SYbt Clo ORSRREH! éﬁ%y The

Wth these conbinations, ve conditions are Inputted to the main
dat g s used for gzl ARREONY ity WidgraddPotro enéteanepd the exposure
Sys settings. For instance, when performng the zoom operation, the
information for pheitdomrdbwaaetife it divdctien zDdicateda, bgnd -t he
step/ continuous novenment of the zoomlens are inputted to the main
CPU.. Referring aerowgrid invRie tihe amd (P zmom rwide aswbtiglk WIDReds which
conprises an infrared LED and

set to ON when the zoom lever is displaced toward

the second direction indicated by arrow r2. And

- both the zoom wide switch WIDE and the zoom. tele

*f switch TELE are set to OFF when the zoom lever 12 is

placed -at the centre (neutral) position.
The zoom mode switch is set to ON when the zoom

<:> lever 12 is located in the region between the
position halfway from its centre position toward the
first and second direction ri1, r2 respectively. The
zoom mode switch is set to OFF when the zoom lever
12 is further moved in the direction 6f arrows ril,
and r2 frém either of its halfway positions.

i& : Step movement and continuous. movement

corresponds to ON and OFF states of the zoom mode -
switch, respectively. With these combinations, five
conditions are inputted to the main CPU. The data is
used for the zoom operation or the shooting system
and the exposure system settings. For instance, when
performing the zoom operation, the information for
the forward/reverse rotation of the zoom motor, and

the step/continuous. movement of the zoom lens: are



a position senso r PSD through an autofocus IC, and transmts the distance

measurenent data fromthe... autofocus IC and the photonetry data fromthe

CdS to the main CPU. The drive IC controls the shutter circuit according t-o

commands fromthe sub CPU, and outputs a trigger signal to the strobe

. gircuit. The node button 9 is operagﬁg*for setting the exposure system As
Shown in Fig. 6, the follow ng threel'exposure systens are available: auto

(Strobe aufomatjc.f asg'ng mpde) . strobe ON (Strobe forcedly flashing
nDde);zyKFEPVBt%dCE?“ é?rﬂﬁénfkgghing prohibit node). “Fi §. 6 show the

5 0T SRR, e e BT R T
oystens. PR Lk WB1BROVOARY 1obe® ] MR Tl g [0 CrpOSUr©
respect i Ved Yoo Byt PART 8bhBEr! BEDTRHS oRigh Wh- Butidiodii Uke Ofasdie EXPMODE i

changed. The drive button 11 is operated for setting the shooting system
As shown ierdhémitls the 89ktawcedneavtirenide. datshqatdman@des are

avail able; - 17 FRANE;BY- FRAME shooting node, SELF-TI MER node,
-autofocus. Ic;and'the:photometry-data:frcm.the;Cds_to
the main CPU. . . '
" The drive IC controls the $hut£er=cir¢uit=
a¢cording_to CQmmands:frém thé.sub;dBUr_and;outputs, ' o=
‘a trigger signal to theistrobé-éircuif;~z,x- T v
B The,modetbutton 9-is'opératéd forﬁsetting the-
'exposure;systeﬁ; As shoﬁn in'Fig4 5’;the"fo1i¢wing
three_eXposure'SYStems are'availablei ;aﬁtolfStrobe o <:>
| automatic flashing mode); strobe ON=(Strobeﬁforcédly
flashing'mode); and strcbefOFFt(strébétfl§$hing_ 
prohibiﬁ mode)..Figs 6 shbw'the-indiéation.marks.-
corresbohdind-tO'eaCh.of aforesaid:three.exposure~!
systems. In the case of AUTO, n6 markvis=§rcvided.-A
counter,EXPMODE-(héréinafter mérelygdalledu,eu . -
"EXPMODE") . is provided. in COrrésﬁondénéemwithﬁthe.; |
expOsuré systems.:EXPMODE "0,", ";ﬁv;.ﬂzﬁﬁgcorre5pond
to AUTO, strobe ON, and strobe OFE,;réspeétivéIy.-By.
operating the mode button 9, the valué of. the
- EXPMODE is changed. :
The drive button 11 is operatededr;settihg the
shooting system. As shown in Fig.. 7, the following.

five kinds of shooting modes are'avaiiable;‘;;g-



SELF- TW (tel e/wi de) node, | NTERVAL node, and FORCED REW ND node. Fig. 7

al so shows the indication mark corresponding to each of the above five
shooting nodes. No mark is provi-ded for FRAME-BY- FRAME shooting node. A
counter DRI VEMODE (hereinafter nerely called "DRI VEMODE") is provided, and
the DRIWEMODE [err] and [err] correspond to_the FRAME- BY- FRAME node, the
SELF-TI MER node, the SELF-TW node, the | NTE ERVAL node, and the FORCED REMVND
node, respectivel In the FORCED REWND node, mark "*" of [err] is
replaced with eit Erﬁﬁ‘(?RﬁﬂﬁaQhﬂﬁtqﬂgﬂﬂaéerssgégtTIHEE padey | “The

DRI VEMODE i s changed betmee " "1" when th rive butt n 11 is
depressed. Indic rW%é%inﬁﬁ@@l Qf& . RN EEEBE EDr e

di spl di h I 19, d h d d
thifeﬁyfh.'&?ﬁ#@ﬁﬁf%e B %’&?S%ﬁ“éa@?sﬁisﬁi’ﬂ pEEbn ARk T
h h h d de.

In ok | NTERVAL GRTE SRS o (S [BE LG, abSyb E148 SRokTHGC 07

2?23[Y§5 f?geb?s set Slgbréﬁggﬁ£e °6¥H§%at is?ﬁgﬁgtg?g?$%§§e{Y§L of the

interval shootingrootSitig ode. A counter DRIVEMODE (hereinafter

merely called “DRIVEMODEY) is provided, and the -

DRIVEMODE "0000,", "0001.,", "0010,", "0011,", and

Wlk**% % correspond to the FRAME-BY-FRAME mode, the

SELF-TIMER mode, the SELF-TW mode, the INTERVAL

mode, and the FORCED REWIND mode, respectively. In

‘the FORCED REWIND mode, mark "*" of "lkk*n is

(:> repiaced'with either 1 or 0. The SELF-TW mode is -
described later.

The DRIVEMODE is changed between "O" and “1"
when the drive button 11 is depressed. Indication
marks corresponding to EXPMODE and DRIVEMODE are -
displayed in the LCD panel 19, and the shooting is

"LJ’ controlled in accordance therewith. Still more, if
the drive button 11 is kept depressed for more than
three seconds, the shooting system is set to the
forced rewind mode.

In the INTERVAL mode, both the ‘interval
starting time and the period of interval can be set.
In the camera of this embodiment, the interval
starting tiﬁe is set by a relative time, that is,

the starting time of the interwval shooting is set by



a period of tinme (mnutes; seconds, or hours) fromthe tine when it is set.
The interval time is the tinme between a shot and the succeedi ngshot. In the
SELF-TI MER node, five kinds of nunbers of franes for the SELF-TIMER are -
provi ded. SELF-TWis a node in which two shootings are executed: the first
shooting is executed with the zoom | ens being | ocated at the desired
position, and the second shooting'iEE%xeCUted with the lens at the w de

extremty. Next, . the details of the indication marks displayed in the LCD
panel 19 &rBe¥dos ofeFife HMHdrhes SPIIRy - X HPRTE)k pEEMe syst em-mark-

E‘L‘?.tk EE‘;&%%E dar é@é@é";@é&%&%%?@g AR SR P ach (Ef Z?Eefr e
FE“ o otipRenRtMERN grEet dify %ﬂ#ﬁfélﬁﬁ%%ﬁ&--g@%ﬁaﬁﬁggééii Iemeih s set o
nterval PELETMERTIBAE 'eivE Windfl ol AifoeydTor EraugBlept?l 1% O

di spl ayedghBe 8o rrme We Prvidel ! H@Ems_'ﬁ@lm &Shoae §H! t aneously, the
mark "---->" which is [ocated below "S" is also displayed. A battery nark

20 is di sphagadtwe ehddtd il tafe Sedittedanid first S6hebgedg Segnent

di splaying area 21 indicates the focal .length, the -
is executed with the zoom lens being- located at the
desired position, and the second”éhoéﬁinglis-=
executed with the leﬁs-at_the_ﬁide*éxtremity.a;: : -

ﬁext,}the-details-qf the'indicatién_marksﬁ

displayed in the LCD~paﬁe1 19-are.déscribed-with
ﬁeference to Fig. 8. Thé éprsuiegsgstem,markfandu_  |
the shooting _Systém m’arl{ are:_disél_alyéd when the mode - ﬁ
‘button 9 and drive button 11 are depressed, )
réspéctively, As the meaningé_qfueagh'of=theamarks
has-beén already described,_the remaining marks are
described below.

In Fig. 8, the mark "INT" is illuminated when

:(:}._-__

the;shooting?systém,is;Set-to'the interval mode.. The
mark "<-->" below the "iNTﬁ'is shdwﬁiwhen,the
interval time is=beinq'éet, The mark "S" at the left
side of "INT" is displayed whenjthé=intervai -
starting time is being set. Simultaneously, the mark
Weee=>" which is located be%éw:ﬂsﬂtis also
displayed. A battery markﬁzo is~dispiayédrﬁhen the
battery of the caﬁera-is discharged; -Segment. . -

. displaying-area 21.indicates thé-focalxlenqthyjthe



interval=etartfng tine,-and the interval time. .-The unit mark "mi is shown
when the focal length of the zoomlens is displayed. The unit marks "s",

"m' sand "h", which respectively correspond to "second”, "mnute", and

“"hour", are illum nated when the period of tine in the | NTERVAL shootlng
nmode is set. In this case; segnents-are co nly used for " nf -and "mi.

These "§", " m', "h", and "nm are selectiV8Ly illuninated according to

t he sel ected perlod of time. Segnent displaying area 22 is illum nated for

i ndi cating the frintervabeptarhingptimepxangeithe dmtervad fdme.offhehe frame

nunber. Fig. 9 sho a diagramof the zoo cod nput s. omc pl ate
constitutes a par'fmg‘f' BREK OB’ | &fisS QT"F‘ef" %ﬁﬁs% E@ﬂﬁ&g\] %g’%hown

in Fig. 9. The obliqu L ned p rtl ns Ee zoon1cod

constituted as co?ﬁ%&ienﬁhe?e ?‘88 aye Sh cb‘ﬁlﬁg‘cf“ 3de plnbt é’ndrhe

b I d o I
D e her R0, P 8 pdedeck IGEED O %?@8”&%2%9?2'##“3'22(12? Ty

ZCl and ZC2 are dﬂe p%af’a%eﬁPﬁﬁEh bgy hi‘i‘iﬁﬁﬁﬁta%e@%hﬁtsm' ve

termnals of the co e, while thé codes are set to "1" t he
brushes do not copépféatde €LRECEhi ¥Re! SNTERYAS ShodtdnePdRde 3l sdtl this

description, a three-bit informati on code detected by the continuity
relation of theserhetli®atasés segments are commonly used for "m"™ and
"mnm". These “s", "m", "h", and "mm" are selectively
illuminated according to the selected period of
time. Segment displaying area 22 is illuminated for
indicating the frame number, the mark "EX" being the
unit mark of the frame number.
<:> Fig. 9 shows a diagram of the zoom code inputs.
The zoom code plate constitutes a part of the zoom
-lens barrel and has a pattern such as shown in Fig.
9. The oblique-lined portions of the zoom code plate
are constituted as contacts,'where'four“brushes
contact the code plate. The brush located at GND is
L; grounded, thereby GND is used as a common terminal
while the other three brushes are used for code -
detection. The codes ZC0, 2ZCl and 2C2 are set to
"o", when each brush contacts the respective
terminals of theecode plate, while the codes are set
to "1" when the brushes do not contact. the
respective terminals of the code plate. In this
description, a three~bit information code detected

by the continuity relation of ‘these terminals is



20 known as a zoom code ZCODE. A position code PGS and a division code DV
are defined according to the above-nenti oned zoom code ZCODE sofas to.
control zoom ng. The position codes POS are used to distinguish five .
'conditions_of the photographing lens in the position, that is, POSis set
to™"0'" when the lens is located at the-accompdati on position; PCS is set
to "1" when the lens is in the IemsZﬁQx)prohlblted range between the w de

. extremty and the accommpdation position; POS is set to "2" when the |ens
is- Iocatedkﬁ‘t:’w?héswﬁldé°9§3‘tl‘:'é%‘i"ﬁ’c)?’lo |s ‘set to-4 when-the lens is |ocated

t the tel t t d P t "3 V\Ih. th | t ed
?he pgsi '?i gne'?t;eé\?\g]@ﬁ ngr]’vmc gseef Zerﬁ aa ‘fﬁ?é"%’bl‘?@e%(tqni‘(n?sﬁe?ﬁat ﬁe Izcr)]om

v o e¥iReAapRlRAThY kb RS b URHAR A0 BB OZL L O BY,
t he hexadeﬁéggh ggnggrrﬁiggﬁghgq: %H%hég%ﬁhe wide extremty (POS equals ng

"2") is shown wth a this portion is a point havi
no width, nanelwnepgssﬂ%h cddes? Pos: %x@ﬁﬁé@%&@ﬂsﬂhﬁ‘d\ziﬁ lens is at

the wide extremty.” As well, PCS equal to "4" is obtained only when the

lens is atfive _.éahale&bherrbtfytn&%@wg&@pha%_l1§n§Iinzadef.or detecting
position, ‘that is;3PQszis set'to;ﬁﬁﬂﬁwhen;theqlens -
is located at the accommodation-pdsitibn}-fos is éet
tb_"l"-when the lens is in the lens ‘stop prohibited e
range. between the wide extremity éndf£he¢;;?5 |
accommodation position; POS is Seﬁ'to'“ZW,-wﬁeh'the
lens is located at the. w1de extremity, POS-is~set t§
4 when the lens is located at the tele extremity; - ' -
and POS is set to "3V when the lens ;s;located.ln; o
the:pOSition.betwéen_the_Widefexﬁgemity.andgthe;tele
extremity in the zoom area;~The-diﬁisigﬁthde-DIV is
usead for.identifying the lens posiﬁipngby-dividing-

the zoom area into 21.areas.~IhefDIV?in3the figure

(a

is shown with the hexadecimal;numheffSyStém;u-

In Fig. 9, the wide ektremity;(EOs,eduals to.
“2")fis.shown-with-a_fixed-widthffﬁbwévér;-tﬁis
portion is a.point-haﬁin§ nb~width,.némely;anS”~'
equal to "2"- is obtained. only wheﬁche'iens*is at_
the wide extremity. As well, POS'éqﬁél{to."4“ is .
obtained only when the lens is at;thégtele'
extremity. The contact %C2 is utiliZéd-fOr detecting

the wide extremity and the tele extremity. . .-



the wide extremty and the tele extremty. On the other hand, since the
zoom area has 21 divisions corresponding to the focal |length of the

photsogr aphi ng | ens as nenti oned above, it is - necessary to identify
twenty steps only with two bits. In this exanple, the configuration of
rel ative codes, in which the zoom codes "5", "4", "6", and "7" are

repeatedly adopted corresponding to divisi@2tcodes DIV of [err] through
[err]. Wien such a configuration as above is enployed, it is inpossible to
i dentify one divisi onO8oddec&thesrhandy ﬁ’d‘Q%é:h%czeRm!‘ RN BAStRE | ens

only by the zoom,code ,ZCODE. The cur ent dIVISIO de can be dentlfled by
rewriting the di $r¥igHons correspandin é%Q§ﬁcﬁﬁ¥§E# ﬁk Rl ative

Getection of Lisﬁﬁ?ﬁg%gpﬁgh %2%2%% Wertoc® e Tocal length
Inngzth?3|ggge;§eg§§§s homn ?%h%ﬁf?“é&% gfghéngééystop p05|?|gg g?ch
the |ens when thgi%eonuhe%ﬁﬂss éaaaa&ﬁémdﬁ{e %ﬁgﬁ&m ¥ oFETat £08di tion
i's indicated by l'ens stop positions in the step novenent are
sel ected such thabdég,quah‘,mfldhhq;u@sgddnp%dégle-s-n,dl-catj ongwf AhE
“7% are repeatedly adopted corresponding to ‘division
codes DIV'of-“lH" through "14#". |
' -When such a éonfiguration as above is employed,
it is impossible to identify one division code -
-correspohding to the focal length of the lens only
by the zoom code ZCODE. The current division code
ﬂ<:> can be identified by rewriting the division codes .
stored 'in- the memory by detecting a relative
position with respect to the lens accommodation
position based on the detection pf the changes of
the zoom code ZCODE.
Moreover, the focal length indication covers .
Qﬁ* ' the range from 38 mm through 90 mm corresponding to
each of the divided areas as shown in Fig. 9.
In Fig. 9, the stop position of the lens when
the zoom lens is moved under the step zoom movement
condition is indicated by "¢ Y. The lens stop
positions in the step movement ‘are selected such
that in each of the positions, the indication of the
focal length of the lens is not changed when the -

lens movement is controlled so as that a mechanical



focal length of the Iens is not changed when the | ens novenent is -
controlled so as that a nmechani cal backl ash is elimnated. Nanely, in -

t he canera enbodying the present invention, the zoomnotor is forwardly .
rotated before being stopped in order to elimnate backlash of the ]
‘mechani cal system when the reverse rqQtation of the zoom notor is. stopped. A
phot ogr apher nay feel a sense of inégggruity-if the display of focal length

[ h f el atj vel hort f || th to latively | f I
angtn | n B A i FHRHREHE Ther ofore. (he-stop pos: ti ons under st ep:
nmovenment condi tj e I ed b al em -l ,the zoomlens is
degcribed mifkaﬁg%gSéhC§$t éﬁé%£€f€-¥¥g?ﬁggg a£¥SF§Q%&% tie’d-\f\hen t he |
lens is | QRIEEidh ta.‘éa&p(? I &P.niQOEBHQPda&h otde@gMotor rotates in

e I'ens dvt] '

t he forwar I recti’on an ‘ens nbves towar e W de extremity as

i ndi ct ed Weldy )@ KUY s¥bppdENih NerdeietoSePhinates babRAdsH th the Iens(D
being located in the Zoom'area, the zoom notor i's. reversed, thereby the

lens is myfedns naslianied véydtan Wheath8' ravdraecestatdiond in the
accommodation position . In this case, it is not necessary to elimnate the
backl ash. of the zoom motor is stopped. A photographer may
feel a sense of incongruity if-the,disp;ay.of focal
1ength,is.changed'from-a~relativelyf$h¢rt.focal

Iength'to.a-rélatively long focal: length. in- this'.

<)

forward rotation. Therefore, thelétop{positiohs :

under_step-movement-condition'areiselecﬁeduds_above.
| The»mo?ement_af-the zoom-lens_is;described:with

reference to Fig. 0. - | .

If the power is supplied'when.fhgz;ens,iéf
1located-inmitsﬂaccommodation poSitiqnt,thg zo§m,
motor rotates in the forward difebtibﬁ;ahd théalens
moves-toward:the wide extremity.asgiﬁdicteduwith an

arrow “av,

¢l

~ . When. the power supply is,Stoﬁpéd,with,thehlens
being located-in=the_zoom area, the;zéomﬁmétoruis,_
reversed, thereby the lens is moved as: indicated.
with”an‘arrow "Bﬂ,and=accommodété§-ih th§;..
accommodation position. In this case,. it is not
necessary to eliminate the back;ashg;._-; |

 When the wide extremity is seledtédpwith;the.mw

button—ls, for example, the zoom.ﬁqtopuiS;reyersad_

to move the lens uhtil-the lens goesabeygnd,the”y.



Wien the wide extremty is selected with the TWhbutton 18, for exanple, the
zoomnotor is reversed to nove the lens wuntil the | ens goes beyond the

23 wide extremty, and then, the lens is-further driven for 50 ns
(mlliseconds)in the sane direction although the wide extremty is
detected.” And after 50 ns has passed, the zoomnotor is forwardly .rotated,
thereby the zoomlens is caused to stop at2Bke wi de extrenity as indicated

with arrow "C'. In the case of continuous novenent, when the zoomtele
switch TELE is séideoerkremityl,epnd s£hen,dheidigns tise Saygkher | drivench
TELE is set to OFF as indicated with an arrow "D'. In_the case of step

moverent, the zoB8FnBPoRsi {middiseqopdsdiin dde -sac%r@tﬁﬁ‘?,’?c%fﬂ ng the |ens
of continuous: noBLHRRBSRLEBR MBS, SRS APARTET~ AR AHERR, tho
70 % i n 1 he santSaPPBRPoRaRPRYt REDETH MPSTa SRS om w do
L Y L SFueh el BB e 04 e Vb 48 408 Zoom
the mechani cal syfbeg;ganelershiTyNasLdnditdtia GA%h Urddif weep
In the case of continuous movement, when the
zoom tele switch TELE is set to ON, the lens is:
driven until the zoom tele switch TELE is set to OFF
as indicated with an arrow "D". In the case of step
movement, the zoom motof-is-forwardly rotated,
thereby causing the lens to come to the next stop
<:> position as shown with the arrow "“E".
In the case of continuous movement, when the
zoom wide switch WIDE is set to ON, the zoomfmotor*
is driven in a manner to cause the lens to be
further moved for 70 ms in the same direction from
the point in time when the zoom wide switch WIDE is
L_z set to OFF, as shown with an ‘arrow "F", and then,
the zoom motor is forwardly rotated for 50 ms and
stopped. ' Thereby, a backlash of the mechanical
system can be eliminated. In the case of the step
movement, the zoom motor is further reversed 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 position by forwardly

rotating the zoom motor. Therefore, the backlash can



novenent, the zoomnotor is further reversed after the lens-is |ocated at
the stop position for 50 ns' as shown with an arrow "G', and then the | ens
is returned to the step zoom stop position by forwardly rotating the zoom.
notor. Therefore, the backlash can 24 be eli'm nated. Wen the tele
extremty is selected with the TVVbutton 18, the zoom notor i s rotated
“forwardly as shown with an arrow "H2ggand the lens is st opped at the tele
extremty. Referring to Fig. 11, the wnd pul se switch W conprises a

si gnal spRciekininasdnl e cont act. pi ece and a, fixed-contact -pi ece. On the -

per for at{ ons. ofWHET .ﬁ}ﬁtﬂfﬁ'%ﬁ@mﬁ{ﬁﬁgtﬁe? faﬁé ifﬁs hbe e”gggﬁ?aﬁth
. T

Cont act | nd Bt e acttE AR BRE S Lo FatEERRLEPEMRERLY 880  ng por ti on of

Lhe o1 " leptRP in 30 bt SEF LA8" Lo ChaR ER0aERRRAA 381 11 T1ed

contact piece acconpanlnent withrotatron o Sprocket
thereby rqpRa ¢he novabl e contact piece to contact the fixed
S S

contact piece an separated therefrom The wind pulse switch W
inputs a signalre fgrriﬁgtt&*Flg. 11, the wind pulse switch WP

comprlses a signal sprocket, ‘a movable contact plece
and a fixed contact plece. on: the outer |

clrcumference of the signal sprocket protru51ons to

€

be engaged. w1th perforatlons of a- film are provided,

and a trlangular—sectlonal contact . plece pushlng

portion is- formed about the ax1s thereof. The
movable-contactlng'plece elastlcally:contactsathev <:>
contact plece pushlng portion of: the s1gna1

sprocket- and ds 1nterm1ttent1y dlsplaced to contact.
the~f1xed-contact»plece-ln accompanlment w1th~

rotatlon of ‘the- s1gnal sprocket,- therehy repeatedly

causing. the movable contact piece. to contact the

fixed contact-p1ece-and~to be separated«therefrom..

O

The wind pulse sw1 ch WP lnputs as 'signal “0" to the
main CPU when'the-contact pieces contactr(QN);wand a
signal "1“-when-the contact piecessareasepatateda_ﬁ
from each other (OFF)} |

When the above-mentloned sw1tch produces a.
.51gnal that is, a switch which outputs ON/OFF
51gnals;correspondlnguto-the :

conductive/noﬁéconductive-states thereoﬁ; a:’ oo



mai n CPU when the contact pieces contact (ON), and a signal " 1" when the
contact pieces are separated fromeach other (OFF). \Wen the

abowe- nmenti oned switch produces a signal, that is, a switch which outputs

ON/ OFF signal s corresponding to the conductive/ non-conductive states

t hereof, a 25. m sjudgnent of-the state of the switch may occur due to

so-called chattering and m s-contact of tB&Sswi t ch. Conventionally, in

order to avoid the m sjudgnent. due to the chattering, the judgnent is not
made from a sj gnBAsINdgment of Fheyishate of fhe #witeh jmayREEUrsdugde

wh th tate i ti d for. det I ned [ f tinme. |
2ddi t10n to the XPoPESERtiESh ARALERHS AR PASTIORRATHOTetRBA such ¢ hat
th [ | i t tect ' bet t [ | i
which the si gnal SMATEEG ChayRnttem (i chE e BV ela SBrara Ts | oss

I nf db I S ] S= . Of ' T i nd
Ul 68 ot gnal  r epBFI WRRnt P EdTRHE bt SFing LN ibdficne (08 TN,
Fig. 12. However nokhgalidl ¥rell & Yidih PUMEHhdIRE ENoPn¢ Siioetaged to be

nore than 12 ns. Therefore, as the s not changed theoretically wthin a
period of at |eaphtl@he judgment is made when the same state is

continued for a predetermined period of time.

In addition to the aforesaid control, the
camera employs the method such that the signal is -
not detected in the area between changes of the.
signal in which the signal is not theoretically
changed, thereby the camera is less influenced by

(:> misjudgment due to the mis-contact of the switch.:
The wind pulse signal repeats ON/OFF substantially
in a constant period as shown in Fig. 12. However, -
the interval period between the changes is designed
to be more than 12 ms. Therefore, as the is not .
changed theoretically within a period of at least 10

&,; ms since the signal was last changed, the signal
deﬁection is inhibited in this period. Accordingly,
influence from such a mis- judgment can-be

decreased. -

[RESET ROUTINE]
In the camera embodying the present invention,
the main CPU is in reset condition when a battery is

removed therefrom. When the battery_iszOaded in a



ms since the signal was |ast changed, the signal detection is inhibited in
this period. Accordingly, influence fromsuch a ms- judgnent can be .
decreased. [RESET ROUTINE] In the canera enbodying the present invention, -
the main CPUis in reset condition mhen a battery is renoved therefrom.
When the battery is |oaded in a mer the reset condition of the main
CPU is released, and a progran1start t a RESET routine shown in Fig. 13.

First, all the ne es are initi, I|zed | f hereby all flags.
e sot 't camera, RherTeBhE cPRARIoR Off (the el [HLlR e L hput ted (n

alted wiehedfea, %mﬁxfﬁ’og#R%W%?%S@% HEB# VoD o ¢

initializ e 3% Through this initialization, each of the
menori es f%bé%ﬁ gﬁcﬁ1§W 3the shooting systémis set to the FRAVE- BY- FRAVE

shooting nmode; pPpstSXAPFUERe MERLETESS a3 il tdn1i4da MPie. the number 0@

frames for the SELE-TIMER mode i s set to one, the interval "starting tine
is.set to éﬂe emmg§ tRagebReailll €l ree et 315 tor 103esRe(S.

Thereafter e EXPOSURE/ SHOOTI NG SY! ENIare di spl ayed.
the signals of a11 the switches are anutted (in .
step RTZ),;andatherEXPOSURE/SHOOTINGgsxsmEu_4.
'INITIALIZE subroutine is called, which. is shown in

Fig. 14, thereby EXPMODE and DRIVEMODE are. .

(3}

initialized_(in-Step RT3). Through this -
initialization, each of the. memorles is. set such
that ‘the- shootxng system is set to the
'FRAMEfBYfFRAME-shootlng-mode, the. .exposure system is
.seteto-an'AUTQ.mcde; the nqmber;ofafiames.fot,the;
_SELF-TIMER_mode;is.Set~to=one, the_inteﬁvalqstapﬁing'
time is set to 10 seconds;_andathe;iﬁtervaljtime is
set_to;lo;seconds; Thereafter, the EXPOSURE/SHOOTING
. SYSTEM are-displayed.- -

.Next,. the ZOOM INITIALIZE subroutine.shown in.

O

Fig. 15-isﬂqalled”(in.step'RT4).

In this'camera,-as the zoom c0delz¢ODE-is'a“
relative_code_as_already described;atheglensa{,yu,
positionaeannot_be'identified if the.battery-has:
been once removed and the data-stdredrin the memory
lost. The zooM,INITIALIZE-subroutine-is.cailed in
order to once retractathe-photographing.lens to the.

accommodation position..



Next, the ZOOM I NI TI ALl ZE subroutine shown in Fig. 15 is called (in-stepf:-

RT4) .

for judgi ng whet her orImoehenhZ00Mo

... Inthis canera, as the zoomcode ZCODE is a rel ative code as

al ready descri bed,

has been once renoved and the data stored in the nenory |ost. The ZOOM |

I NI TI AL1 ZE subroutine is called in order to once retract the photographing

|l ens to the accommodati on position. 27.Ah the ZOOM I NI TI ALI ZE

subroutine (Fig. 15), zoom code ingﬁt rocessing is executed (in step ZM)
Y] 3 '

zoon1pode is "2", t . _ e a%%%
postti on. Hoeyerk T A RORG PFSrBRIARap PSR SO m g
v Tren O or B i dging Fhetnter " frt "hgo ol coflen1s MY
" t ZNb i i 1 wdfd i j )
n Colp et he S TR L 8 cBlle hi0nLERR, £T-E0G EHE e pPCT,
the step ZM5, it éﬂé%-gﬁe&ﬂewéét%vﬁﬂt thB°acesibade 160desitioh. (11

step Zwr).

| f

t he "z0

it 1s

the |l ens position cannot be identified if the battery

ALTZE" subrpytingp (Fi@)-. 2@len t he
he | ens has already been | ocated int mmodat.i on

I'S reverse | nputting Z00m co

In step that the zoom co

]

However, the zoom motor is forwardly rotated so as

to

confirm that the main CPU has been reset, waiting

for 100 ms (in the steps ZM3 and ZM4). Then, step -

ZM5 is performed. When the zoom code ZCODE is not’

equal to 2", step ZM5 is directly performed with

steps ZM3 and ZM4 being skipped.

In step ZMS, the zoom motor is reversed.

Inputting the zoom code ZCODE in the step ZM6, it is

judged whether or not the zoom code ZCODE is "2" (in

step 2ZM7).

If it is judged in step ZM7 that the zoom code

ZCODE equals "2", step ZM8 is performed, wherein the

zoom motor brake is applied. Next, the POS is -

initialized (in step 2ZM9), and'the'processing is

returned to the point where it was called.

Through the above ‘processing, the lens is

retracted to its accommodation position (POS = 0),

the RESET routine is terminated, and the LOCK

routine is performed.

After the ZOOM INITIALIZE subroutine is

completed; a 0.5-second hard timer is started in’

step RTS which is referred, to when the INTERRUPT"

d
to



ZCODE equal s "2", step ZMB is perforned, ‘wherein.the zoom-notor brake is
applied. Next, the POSis initialized (in step ZMd), and the processing .is
returned to the point where it was called. Through the above processing, -
. the lens is retracted to its acconmodation position (PGS = 0), the. RESET
routine is termnated, and the LOCK routine is perforned. After the ZOOM -
‘INITIALIZE subroutine is conpl eted, :5-second hard tinmer is started in .
step RT5 which is.referred to m@en t he INTERRUPT subroutine is executed.
[ LOCK ROUTFWRY ¥$§P31653ﬁ6ﬁ§ Yefock routine. Thi's rodtine i.s a routine to

keep the canera in a stand-by state thereof under a | ow power consunption
state when the operatlon state of the canera is switched fromthe shooting
st and- by (fﬂfﬂﬁ? fﬁgke to the lock state with the operation of the power
button 13, when OMATI C LENS ACCOMMODATI ON ‘subr outi ne (descri bed

later) was execrli d. 16NshBivs Qez@bw%%met 1335 MRA Hd At igitially t

power supply has een stopped with the power button 13, f|In1has been
in the caf@iinéheobrekpcenar c&mb&achﬁsﬁdst&m-“bypr&iﬁ!@rm ned number. of

bl ank shots have been made. Further, it is
thereof under a low_powernconsumptionfstate,when the
operaticn-stateﬁof-the caméra_is.Switqhed”frqm the
shooting stand-by (operable) state:td;the-lbék state
with the operation of the power butténfi3-_or@when- e
an AUTOMA'I‘IC LENS - ACCOMMODATION subroutlne
(described later) was executed.

In this description, it is aéSﬁméd.thatj_-
initially the power supply has-beén:Stopped{with the
power button~13;-a-film-hasfbeen éét'in the camera,
the back cover 8 is closed, and a'pfédetermined;
number of blank shots have beén-madef_?urthéx, it is
_assumed that the lens is located at the

accommodation position.

O

First, a 30-minute timer is started (in step
LO1) . -‘This 30-minute timer is used. for clearing the
data of MVPOS, EXPMODE and -:DRIV.EZMOD:E}-,;-:wh-i_.ch'-are- g
stored immediately before the lens is automatically
mbved-to-the;a¢commodation position (described
later). After 30 minutes elapse aﬁter-the~lens_is-
automaticélly-moved to the-accbmmodétion position,
it can . be taken that-a-photbgrapher;hasﬂmerely =

forgotten ta turn off the power in case that any :



assuned that the lens is 1 ocated at the.-accomnmpdation position. - First, a
30-minute tiner is started (in step LO1). This 30-mnute tinmer is used for
cl earingthe data of MVPCS, EXPMODE and DRI VEMODE, which are stored

i mredi ately before the lens is automatically npved to the acconmmpdati on
posi tion (described later). After 30 m nutes el apse after the lens is
automatically noved to the acconmodation p@Sttion, it can be taken that a

phot ographer has nerely forgotten to turn off the power in case that any
operati on has noPPSF&tiRhas,naky been ade £o% 20 JPHIALeR OF MRTRas

automatically noved to . the accommobdation positjon. Next, al) the

i ndi cations di spFaNEE i %Wﬁ?Q§IyﬁﬁuﬁHt9E;%&%Pii&rEQW%é$t?i#hﬁtep L02), and
it is judged whether th%F%la ?2FL is set to "O'" or "1" (in step LO3).
The flag ?FLEXZ PSP TURIFY- YWt her or not a filmis |oaded in the

O aodrTot o, T+ e, a0 ISR dIaRRE HioeraTRER |0,
R b e, el o8 P ot ug e e
DI SPLAY subrouti Bdageld whdtHidedkhe flag ?FLEXZ is set to "0" or "iv
(in step LO3). The flag ?FLEXZ is used for judging
whether or not a film is loaded in the camera. The-
flag ?FLEXZ is "0" if a film-is not loaded in the
camera. In this description, it is assumed that a
film has been normally loaded, the flag ?FLEXZ is
set to "1v.
O | When the flag ?FLEXZ is set to "1", a FRAME
| NUMBER DISPLAY subroutine is called (in step L04).
In the FRAME NUMBER DISPLAY subroutine, it is judged
‘whether the film counter is set to greater than or
equal to "10" as shown in Fig. 17 (in step FP1).
When the £ilm counter is set to more than "10", the
iwa frame number is displayed by two digits (in step
FP2), while when the counter is set to less thén"
"10", the frame number is displayed at the ten
digit's place.
Then, the preceding state of the power switch
PSW is stored (in step L05). When the flag ?FLEXZ
is set-to "0", step L04 is skipped and step LO0S5 is
directly performed. When the flag ?FLEXZ is set to

wi",. step L04 is performed. Therefore, even though



o

whet her the fil'mcounter is set to greater than or equal to "10" as shown

k]

in Fig. 17 (in step FP1). Wen the filmcounter is set to nore than "10",

t he frame nunber
count er
digit's place. Then,
(in step LO5).

is displayed by two digits (in step FP2), while when the -

is set to less than "10", the frane nunber-is displayed at the ten

the preceding state of the power swi'tch PSWis stored

When the flag ?FLEXZ Bset to "0", step LO4 is skipped and
step LOS is directly perforned. Wen the flag ?FL EXZ i s set to "1", step

L04 is per EBenP@VerSuPPdYe 1%\?&?%9?(’ en 3@) f’f]‘f& jp%\/\b? dedply is

st opped,

fil d di spl ayed
o B Ao e e e e e ATy AL 4R [RIPRG 1 5 i o aved

t he back c
(in step L

When the 30-mn t|@$ F&% RAUTORET is s
(in stepﬁ%&'f I'a %ﬁ%&%‘%ﬂs% éw en 'a j udgnent
made as topuhet haa the %ﬁ@:ﬂ:a’dd%xs%%h%dﬁ BAtK Céi‘@rﬁapét’é&i {fnt hat

i medi ately before the automat’i c 1 ens accommodati on has been perfornmed when

to

n Oll

step L06).

g§§ R%g%% agBACK are inputted (in step LOG6). Then it is judged

not the count of the’ tlner reaches thlrty m nutes.

Then, it is judged (in. step.Lo7) whether

or not the count of the timerareachesuthiftyyl

minutes. When the-30-minutertimeriis*judged to be.

tlme-up, the: flag °AUTORET is set to “0" (in step s

L..08). Thls flag °AUTORET is referred to when a.

judgment is made as to whether the. operatlng state.

of the camera " is set to that 1mmed1ate1y before the

automatic lens accommodatlon-has_heen performed.when | : <:>'é

the"power“button“isidepressed;within ﬁo“mihutesu_-

since.the~1ens wes-automatically:10¢atedrat=the~--

accommodation position.

© Them, it is judged (in step L09) whether or not

a film has»beenvipaded. In_thisfjgdgmentﬁﬁa flag .

?LDEND: is used. The flag: ?LDEND is set to "1" when

the film is loaded and is set:t&ﬂ"oﬁiwheﬁﬁtheafilm

O

is-nbtvloaded;*Namely, this'flagﬁis:éet’td "o" when

the back cover sw1tch BACK is set to OFF. When the

flag ?LDEND- is "0", step L017 is performed.mIn this

'descfiption; as' it is assumed that'the'film~hasa:

been loaded, the flag ?LDEND is setftdﬁ"l",nahd-step

L011 is performed. In step LO11, it is judged

whether the back cover switch BACK istsetﬁtcuON.or



t he power button is depressed within 30 mnutes since the | ens was
automatically located at the accommodati on position. Then, it is judged (in
step® L09) whether or not a filmhas been |oaded. In this judgnent, a flag
?LDEND is used. The flag ?LDEND is set to "1" when the filmis | oaded and
is set to "0" when the filmis not |oaded. Namely, this flag is set to "0O"
when 't he back cover switch BACK is set to &t Wen the flag ?LDEND is
"0", step LO17 is perfornmed. In this description, as it is assunmed that
the fi-l m has beer?ﬁppoaded the flag ?LDEND is set to "1™, ~and-step LA is

f d. | t LAl, it dged t t h K t ch BACK
PO TE ort 5ot A 44505 e B eyt i toh BACK
whet hor or not o SR GHE (e iR e EF Lethl BRTA, 18, Perkorkie- TRFC
j ud d f
Wi G s stored ITeahatee it {F TOHEE Perhhcos nbiear PR

whi ch was i Nput t Gbdsp wdd® $00cnd fpdiaer PEFEESANESRL a‘i’ﬁlﬁ“ﬁuhaﬁeﬁ‘&r et
state of the power switch PSWare Judged to be the same, a | dw current
consunpti on node ¥ Py WGomaring the preceding state of the power.
switch, which is stored in the memory, with the
current state of the main switch which was inputted
in-step'Lbs. If the preceding state and the current
state of the power switch PSW are judged to be the
same, a low current consumption mode operation is
executed (in step L013). In this step, since there
<:> has been no change in the power switch PSW, the
| processing loops back to step L0O5. In the low
current consumption mode, the performance of the:_
maih CPU is interrupted, and 500 ms after, the main
CPU-is-restarted to continue its function. Thereby,
the main CPU performs intermittently and the switch
&;< input in ‘step L06 is executed at every 500 ms. Thus
low current consumption mode is realized.

Next, it is assumed that the back cover 8 is
opened during operation in this low current
consumption mode. As the back cover 8 is opened, the
back cover switch BACK is set. to OFF. Therefore, in
step L011, it is judged that the back cover switch
BACK is set to OFF. Then, steps L014 through L016

are performed. In steps 1014 and LO015, the.



executed (in step LO13). In this step, since there has been no change in
the power switch PSW the processing | oops back to step LO5. In the | ow
current consunption node, the perfornmance of the main CPU is interrupted, -
and 500 ns after, the main CPU is restarted to continue its function.
Yhereby, the main CPU performs interpittently and the switch input in step
LO6 is executed at every 500 ns. Thu®4oew cur rent consunpti.on node is
realized. xt, it is assuned that the back cover 8 is opened during

| eREpspEEy

operation F SHOOHING SYSFHL I D ALbek and ¥HEDphack cover 8 is
e udg DL PRALERKCSRY Pl nds @S FFHOR (5 cet to OFF. Then. steps

: EgéésbggfgagO#?kg'g@%TE@PPﬁF??%EW&E@;ﬁ?ﬁ%#ﬁ?ﬁ%ﬁ#?ﬁégéggéhgﬁghtines are
SPLEXZ and Mg SREIEKD are ey Ao (FLRY TRBnel] “adpt8ek i hsa) as ohdied
in Fig. 18!_'.oif-h§j.ﬁi E¥epaUwisar, . WsClan ME{) st aRow¥\of . Figer egore the frame

nunber is not displayed in the LCD panel 19 (in step WS5). Wen the _
EXPOSURE/ SEROTE MEmSEEGRNerNLE Alledirdd (andytee Wi ppdelersrogéer ence to.
o 14) aﬂgg frame,nﬁmber is1not diéplayéd,inrthegLéD panel
19 (in step WS5). .. . .
_.When the EXPOSURE/SHOOTING SYSTEM INITIALIZE -
(already[desc:ibed-with'referehCe ta;Fig;lll)ﬁandiﬂ
WIND INiTIALIZE;subroutinesJare cbmpléteg;fthe_flag
?Auwoggrtis.set.to'"n"_in-step_Lolsgand}the,;n,- |
prgqessing.'goés'_to 'sjtep.. Loi2. - _ - -
If the bagk-covér B-is,ﬁept_quned; it .is - - |
judged in step LO9 that the.flagf?LDﬁNQwié “Qﬁ,,and
the}processing;is:Shifted to_étep Lo17,:Insstép
L917¢_it is[again-judged whethérfthe;backivaera.: |
switch BACK is Set-to.ONqof OFF;rIfgthe;baqk cover 8

is kept open, the CPU operates inaafldwecufrént o

O

qbnsumption-quefunder this conditiéﬁ:ulh¢theacase'
'thththe.back'ccvermanis"closedj-itwiéﬁjudgéd in
step LO17 that the back cover 's’witg;i'-amm is. set to
ONﬁ.gndAtheJLQADINcusqbroutine,uwhich;is;Shownfinﬂ
Fig. 19, is called (in step LOlS)g'Thié'willgbe-~-
described hereinaftéx, - L

Next, ittis;assnmed that,theﬁcpugcbntinuéusly;

operates in the low current consumptibﬂ mode.and the



W ND I NI Tl ALI ZE subroutines are conpleted, the flag ?AUTORET is set toc "0"

I n stepL016 and the processing goes to step L012. If the back cover 8 is
kept opened, it is judged in step L0O9 that the flag ?LDEND is "0". and the
processing is.shifted to step LA7. In step LO17,. it is again judged o
whet hery 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 cB=ent consunption node under
this condition. In the case that the back cover s closed, it is judged
in step LO17 thatPoMer Batitam At szd%prmnén@%}' thienconddticRe | OADI NG
subroutine, which 1is., shown in, Fi

will be descri be&’hé‘b‘t%aﬁaﬁ%' Néxgteﬁ’ti'(?l%zsagg'lﬁlngg éﬂageéeg ng) e
CONL | NUOUSLY O0°L 5 e el oS [ R POTRE AR FRASoRHS AP 2
2 g et L Y 68 T B ShsB 1
e Dol 1 Mo gl o Ffonde e 28 et s sl T
the power switchgyes g¥. s "M p&Wér téWitch is set from OFF to ON by
depressing the power button 13, it is judged in step
L019 that the power switch is set to YON", and the
processing goes to step L020. In this step L020, it
“is judged whether the flag ?AUTORET is "O" or "1".
The flag 7AUTORET is set to "1" in the MAIN
processing described later when automatic lens
<:> ' accommodation has been performed if the operating -
state of-the camera has stayed unchanged for three -
“minutes.

In this description, it is assumed that the ~
power supply was stopped by the power button 13 the
last time, and the flag ?AUTORET set to "0". If the

&_,/ flag- ?AUTORE‘I‘ is set to "0", the EXPOSURE/SHOOTING'
SYSTEM INITIALIZE subroutine is called in step LO21.
Then, in step L022, the WIDE MOVEMENT 1 subroutine
is called and the processing goes to the top of the
MAIN processing. The WIDE MOVEMENT 1 subroutine is
described later.

It_is assumed that the power button is’
depressed before 30 minutes elapsed when the flag

?AUTORET - is set to "1", that is, the  automatic lens



processing goes to step L020. In this step L020; .it. i's judged.whet her the
flag ?AUTORET is "0" or "1". The flag ?AUTORET is set to "1" in the MAIN
processi ng described | ater -when automatic | ens acconmpdati on has been .
performed if the operating state of the camera has stayed unchanged for"
three minutes. In this description, it is assumed that the power supply was
st opped by the pomer button 13 the_E%dt time, and the flag ?AUTORET set to
"0". If the fla s set to "0", the XPCS E/ SHOOTI NG SYSTEM

| NI TI ALI zr?%‘iﬂﬂ“g?ﬂ? °’i‘ %%u begn; pexfopineg,  Th N8 step 1022, the WDE -

VN o S2HRIG ek e Bk, e Sy LH0 5P %?ﬁsi’sﬁg RTRE SR
assumed ¢t t Mset&@%& #28h°EA8Y Rk AE JABd e supd apsed vhen

the flag ? e automatic l'ens

accommaaiafenagebeah P o6 BeepThBR2 | BRAPHECAY Ruciad e of the pouer

switch PS stored I'n the nmenory iI's conpare with thé current state o

pover swi ti{etitid 4 ShahgdOlds 888uribdi $nj eHEBepowaet kritelchange has
occurred in the power switch PSWand the processing is shifted to step
L019,. wherswidnd sthelobsdcmihgrmhshmﬁma tm stlepPB0iics, ..
where it is judged-whether the_powe: switch PSW is-
set to ONfor-QFFQ As - the pcwer'sﬁitch“PSW hés.heen-
sét to ON by dgpreséing the power butt9n'13;.the._. fﬂ_.
processing is shifted to step L020, -and.it is judged
whether the flag ?AUTORET is set-to."1" or "OM. Aas
the f1ag'?AUTORET:remains set_to¢“1“zuntiljthirtyu}
minutes elapses after*three-minutes-has paSsgd;_it
is judged in step'Lozo that the flagw?AUTQRETﬁis.set o
to "1", and the'processing in_steps L623 throﬁgh-L
L026 is pérformed¢sin-step L023, the flag ?AUTORET
is set toﬂ"O". In=step 1024, the exposure system .

display pﬁocessing is executed. In_st§p~L025;;thé,

O

shooting"éystem3displayfprocessing‘is'executed..In
step 1026, a LENS POSITION REs'i'oliE" ,subfbui;:iﬁe is
called (described hereinafter). By the processing.in
thefsteps'L023;through~L625,.the.operatingkstateuof
the'camera is set to the state immédiately_before,

automatic lens accommodation is executed.. . . . ..

[LOADING SUBROUTINE]. -

InithefLOADING'subroutine, the.expasﬁrégsystem



set to ON or OFF. As the power switch PSWhas been set to ON by depressing
the power button 13,. the.. processing is shifted to step L020, and it is

j udged whether the flag ?AUTORET is set to "1".or "O'. As the flag ?AUTORET
remains set to "1" until thirty mnutes el apses after three m nutes has
passed,}it is judged in step L0O20 that the flag ?AUTORET is.set to "1", and -
the processing in steps L023 through L026 idperformed. In step LO23, the

2l e
Ps calIedg(descriéggﬁ%é?.iﬁgéﬁgrfgg§§ipﬁé%gﬁogg?§i%éyﬂﬁgghgﬁg?gbggtoz3
through L026, th%fcg.erfélnﬁurfﬁé{-? «Rb Ehggﬁrﬁ&r gtartin gg&é[“%%ﬁ%{%

i medi atel y before automatic 'ens”accomo ion I's execut (
SU I NE] 1n - thee dP0) NS ubapE! iASt 101 288P AR Brd HedPect vengpt to
Al and 't he shooting systemis set to.. frame by frame shooting (I'n step

LD1) as shown in &&#.+d910F8eébRas (DA Bebpr LdR)S! Mebit)d the iyl the
interval tinme are initialized and are respectively set to 10 seconds (in

step LD2). Next, ?LBENDaghthEpRGbbatesi tHeCteehination winahieon of the
|l oading is set to "1" (in step LD3) and the w nd o -
loading is set to "1i" (in step LD3) and the wind
pulse counter is set to "17" (in step LD4) in order
to feed the film according to the predetermined
number of the blank shots. Then, thé WIND PULSE .
COUNTING subroutine, which is described later, is
called (in step LD5). When the WIND PULSE COUNTING
(i} subroutine has been successfully completed, the
processing in the steps LD6 through LD8 of the
loading routine are executed. However, in case that
the WIND PULSE COUNTING subroutine fails, the
operation in steps LD6 through LD8 of the loading
routine is discontinued. o
&#; . :In this description, it is assumed that the
WIND PULSE COUNTING subroutine.has:been successfully
completed. Then; the film counter is set.to "1" in
-step LD6, the FRAME NUMBER DISPLAY subroutine is. .
called (in Fig. 17), and the flag ?FLEXZ which.
indicates the film as being loaded is set to "1" (in
steps LD7 and LD8). Then the processing is returned
to the position where the subroutine was called in

the LOCK routine. It is noted that an error of the



~pul'se counter is set to "17" (in step LD4) in order to feed the film
according to the predetermi ned nunber of the blank shots. Then, the WND
PULSE  COUNTI NG subroutine, which is described later, is called (in step -
LD5). When the WND PULSE COUNTI NG subroutine has been successfully -

- Yeonpl eted,- the processing i'n the steps LD6 through LD8 of the l|oading -

“ ‘routine are executed. However, in cZfe.that the WND PULSE COUNTING
subroutine fails, the operation in steps LD6 throu_hgéDB_of t he | oading
Coutine | SIND BRI RRONTING FubBeut ifs; ieAns| p L030286ed that the WND
PULSE COUNTI NG.subrouti.ne has been guccessfully conpleted. Then, the film
count er | Sighakes '?qf%t%ﬁﬁffﬁﬁ fﬁngﬁﬁ' 1 _NgﬁggﬁﬁgﬁfﬁY'SUbroutine i's

called (iQH:0.:17) . Iﬁg_l?. 7 whi gh_i pdi the. filmas being
| oaded is%&gﬁﬁ%éhTﬁpéﬁibéPg%é anég%%8§¢f%gén'gﬁgi% ogéssing S _
returned tg _eéngn i QD ot S u} {.i ge 1§ahked i'n the LOCK -
routine. Hilltn{s]' ‘not edéit%z;ltﬂgﬁag?r]%c%fQ?ﬂg? 8 ggBWﬁDB ULSE COUNTI NG _ O
subrout i N§erfBiaE by CRPHOLSGSAEKEr. - | N this case, a filmsetting
procedure, that s, opening the back cover 8, re- setting a film and
closing the back cover 8 shoul d:be perforned by a photographer.

[WIND PULSE COUNTING SUBROUTINE] . .. . -

, Fig. .20 is a flowchart of the_WINDJ?UhSE o

COUNTING subroutine which is called in the LOADING.

subroutine (desgribed'abOVe);.andﬁih;thefWIND-
routine'(describéd,later),. This:iéﬁaxsubroutiné'for
detecting the fed amount of the film by detecting..

the wind pulse outputted in response to the feeding

of the film. |

. As this subroutine,starts,'aﬂflag:?W?CST;:'
indic?ting;theastart of-pulse”cdunt"is;cleared=inr
sﬁep WP1l, and the.wind'motor is fdrﬁérdiy rotatéd in

step WP2.

_ ,_Ihﬁajlqop-from steps.WPj.tdeW?izg;itgis-judged:
‘whether tﬁe~ihitiéi.position1foﬁistafting #hewwind~
'pulse;counting_appears.in the period'bf 1;5 seconds
with judg@ng,fhe1conditioﬁs of tﬁef&ind.pu15é switch

? WP and-thezbackicover switch BACK;, -

._.uWhen_thenbackLcovep switch is;sétmto;ONb-thezs
prbcessing-is shifted from step Wpslfo step WP8 and
then:towstep WPS as the.flag ZWPCST-is;set to: "on. -

immgdiately.aftgr?Starting. Then,-ifgthe_wind@pulse-



[ WND PULSE COUNTI NG SUBROUTINE] Fig. 20 is a flowhart of the WND PULSE
COUNTI NG subroutine which is called in the LOADI NG subroutine (described
above), and in the WND routine (described later). This is a subroutine
for detecting the fed amount of thefilmby detecting the wi nd pul se
outputtped in response to the feeding of the film As this subroutine
starts,” a flag ?WPCST indicating the star@&@f pulse count is cleared in
step WP1, and the wind notor is forwardly rotated in step WP2. In_ a |oop
from steps W3 t EWifelp WRtis ssefdeed" Whet BRe PHRECPRFLNG| XEEVENSOAOK or

Tudgi ng the condiTHUMIRA HERSTS LBE| 18 URi REReAPchRBItRE bBetagder
Shifted 1rom st op WSS C b P FEEP RO, 189 Shop bt 4hSl nBk? NG RsUP T
!S\?\A@] {/\g i 2 slat o'ﬁ%*Y%iSi%%ée@{s’{“%gg’?%?ﬂ?ﬁ%“{‘% é?gp%igg% %Fae. "t [ ?nz, S
up after changing g a0 villd-Puide Wb {&Ns8toR1¥P10tnandapdiibieng for 10
nms in step WPI|. Loadi ng andlmn Ing are term nated
processing has been successfully completed in steps
WP10 and WP1ll performed as above. However, the
processing may be terminated with the wind pulse WP
being set to "0 due to a certain cause. In such a
case the steps WP10 and WP1ll are skipped and the
switch input (step WP4) is repeated in relatively
shorter period, and the change of the wind pulse WP
Ci) from "0"” to "1" is waited.
~ After the flag ?WPCST has been set to 1, the
processing is shifted from steﬁ WP8 to step WP13,
and it is judged whether or not a change occurs in'
the wind pulse WP.
If there is no change in the wind pulse WP, the
&ﬁé processing is shifted to step WP4, and a loop of the
processing is constituted. In case that time is up’
in the 1.5-sec. timer without any change in the wind
pulse WP, the wind motor brake is applied in step -
WP7, and the processing returns to the position -
where the WIND PULSE COUNTING subroutine waS-Called
after'setting the return value "Failure". In case
the back éover-s is opened, the wind motor brake is

applied after the WIND SYSTEM INITIALIZE subroutine



after the wind pulse WP is set "1" if the earlier processing has been

successfully conpleted in steps W10 and WPl | perforned as above. Howeve
the processing may be terminated with the wind pul se WP being set to "10
due to a certain cause. In such a case the steps WP10 and WP11l are. skipp

and the change of the w nd pul se W Bm "0" to "1" is waited. After the

flag 7WPCST has been set _to 1, the processin |s shlfted fron1step WP8 t
step W13, %nEPmEl?Ee?udEBasmﬂéﬂﬁéﬁléﬁen§Ph§ in the wind

pul se WP. there is cha rocessing is
shiftedixfiﬁ%ﬁ %ﬁmﬁ ﬁﬁgm-nggglap %ﬂ@gbrgg 'ng ' tuted. In cas

that tinme é % %%tinae%hpf ggﬂn @0%%%%% cran dp 11; e wi nd pul

WP, the win 's?app I'nstep t rocessing retu

to the|ux%ﬁéqﬂrgﬂg *BQFEEFFEEH&SE COUNTI NG subroutlne was called afte

setting the return In case the back cover 8 is opened,

wi nd_not or brakpflehamhhad 158" woha sWeNangéal ENtl NisT!pilsediess ubr out i ne
38. is conpleted. This |n|t|aI|ze subroutiné i's for clearing a

filmrel atasgedteq PADELEp WPLEXGhotller it is changed. from "o

to-"1" or from "1" to "O". ifbthefwindfpulseiWP is
changed from "o" to "1i%, the preset w1nd pulse
counter WPC is. decremented in step WP16, and -the
motor brake 1s;app11ed in step.WP17:when:w;ndgpulse
counter WPC bécomeél"O". Then,_ﬁhe;pfOCessing=
returns-to3the'positicnuyhere-theTsﬁbtoutinewwasg‘.
called after setting the return vaiué-"SucceSs“.a.~
- In case that the-wind-pulseﬁcount-WPc;iéfnot_
wo", or the wihd*pulse:isfchéngedtfrém,"lﬁ-tof"O”,
thé processing is shifted to step_WP3aaf£er waiting
for 10 ms in step WP15 and restarts the 1.5-sec.

timer. - -

r,

ed

:.and the switch input (step WP4) is re eated in relatively shorter period,

O -

e
se
I‘I’IS
r

t

-

P

. The process of waiting for loﬁms_inastéps'WPll | N

and WP15 are processes to lessen the influence.
resulting from“erroheous ihputfdue'tq;chattering, by
inhibiting signal input for the period,where the - .
signal is theoretically not changed, from: the

changeover point of the wind pulse WP..

[INTERRUPT SUBROUTINE]

Fig.- 21 is a flowchart showing the INTERRUPT



?REVEND, resetting the filmcounter and turning OFF the franme nunber - _
display. If the wind pulse WP is changed, it is further detected in step
WP14 whether it is.changed from"0" to "1" or from "1" to "O'. If the w nd
pul se WP is changed from O to "1", the preset-. wnd pulse counter WPC i s
decreménted in step WP16, and the notor brake is applied in step WP17 when
wi nd pul se counter WPC becones "0". Then, ?gq_processing. returns to the
position where the subroutine was called after setting the return val ue
"Success". | n casubngutinge. s ppracessing ypcepdladt ingrespensget nd.
pul se is changed from "1" to 0", the,grogessing s shifted to step WP3
after waiting forrndnkerriRt Sigpal whicheig geuerated ats8R tjner. The

f iti f |.0 | n st \\P|. g \\WP15 ar X to |
Phe i nfl uence reodMenEpt o 34 Bhootee: HIGERANEY, guBranBLpRngs gpe | oo°"
I nhrby ti [ | 54 t f | ' | s Lh ticall
notohanged, 1 oS TRLAY AR BEpaesE ik ahd acbaRR LBt [\ NrerrupT
SUBRQOUTI N Fig. s | ﬁ&%ﬁ%ﬁ i T : - JP. t Lre.
Thi s procELsihSi%?%%ﬁh%&ﬁ%n resﬁ%%%%gﬁgpgﬁﬁ?ﬁtg§§§gﬁggggngr§%ﬁﬁgﬁ P?e
generated at an jntervals of 50 ms as long as power is supplied to

the camera regardless of the position of the program
currently being executed.
- " 'In step IR1l, an INT timer, which is used for-
counting the time.for intefval shooting and
self-timer shooting, is incremented. In step IR2,
other timers, such as the hard timer mentioned below
(:} and the 30-minute timer in the LOCKlroutine'are '
i incremented.

" Next, in step IR3, the blinking operation of a
greenhlamp'and a red lamp is executed. This -
operation is the oneration to make the green lamp

' blink for short-distance warning and the red lamp -
Q;f for a strobe usage indication at the cycle of 4 Hz,
in the AEAF CONTROL routine described later.

Step IR4 is a process for judging the time-up
of a 0.5-sec. hard timer. If the hard timer is timed
up, the operation following step IRS, inclusive, is
executed. Therefore, the operation following step -
IR5 is executed once per ten times calling of the
INTERRUPT subroutine.

- 'In the steps IR5 and IR6, the hard timer is



interval of 50 nms. The | NTERRUPT subroutine is the display-related
processing and a soft timer increnenting processing. This routine is :
executed at intervals of ‘50 ms as |ong as power is supplied to the canera -
regardl ess of the position of the programcurrently being éxecuted. In step
YR, an INT tinmer, which-is used for counting the tine for i nterval o

" “shooting and self-tinmer shooting, ig&gdncrenented. In step | R2, other

timers, such as the hard tinmer nentioned below and the 30-minute tinmer in
the LOCK rcRftaxtede FhepckBRr oiheResoLt fiders ae qawnt8d nki ng operati on
of a green lanmp and a red lanp is executed. This operation is the operation
to nmake tﬁkpgreen lanp blink for short- di stance warning and the red | anp .

rout i ne descr| bUl THEEP TR7c Sh?hxg?n TRD. 935?‘195‘5 989G the time-up of a
0. 5-sec. lﬁ’?iﬁﬂ? tﬂnet-gf.g?x lh*ﬁgﬁ,gp g li% g%ﬁgéﬁ&tlon fol |l ow

step | R5 usi v 1S execu e op ol | owi ng step
IRS is ex%gepeﬁgfﬁ RE tiRB bR cg},ltbgg qu@gd ERRUPT subroutine. In
the steps I'R5 and IRJE'S g t he hard tlﬁer 'S . 2 restartd\l} then the ot her soft

timers areafépTdped if the _exposure system is set to AUTO, and
| -the shooting system is set to the _-INTERVAL- shooting

nmode.. _

“In‘step IR11, the blinking operation of the LCD e
is executéd,- 'theréby causing the: interVal_‘ _mai-:-k -,: the : et
self timer mark, ‘etc. to blink at.:--;ﬁhe- .cy_ci'e -of 1 Hz.

it is rnot necessary 'i:hat the opefét_ion--in- the-
steps- IRS through IR11 is fr_e_'quen_tily'- 'e‘xecute'd..:'. o .
Further, if the processing is éxecu_t_}e_'d at :ea._cl__l?-_ A
INTERRUPT: subroutine,- the executing time of‘_.-the- '
INTERRUPT subroutine time may be-_.-leng-t.:h_e'ned! to cause
a problem in executing the MAIN processing.:
Therefore, the substantial _exe‘éutibn of this _
INTERRUPT. routine ‘occurs at an interval of 0.5 »:

seconds. When the INTERRU_P‘I‘ sﬁbrdutir_ie';_ is completed,
the control returns to the point where the -

subroutine was called. -

[MAIN PROCESSINGY
Fig. 22 and Fig. 23 show the MAIN. processing.
This processing is repeatedly perfbmed.--'when-- the

operation: state of the camera is set to the shooting



up . In steps IR7 through I1'R10, display of the remaining tine of the
interval period is permtted. The renmaining time of the interval period is
di splayed if the exposure systemis set to AUTO, and the shooting systemis
set to the I NTERVAL shooting node.  I'n step IR 1, the blinking operation of
the LCD is executed, thereby causing the interval mark, the self tinmer

mark, “€tc. to blink at the cycle of 1 Hz. Lt\is not necessary that the
operation in the steps IR5 through IR11 is frequently executed. Further, if
t he processing | stanstied(eperskle) NTERReATY sbheoaperationheofxsbeting tine
of the I NTERRUPT subroutine tinme may be | engthened to cause a problemin
executing the MARWAJAYLRY L3herefore, the substantial execution -of this

| NTERRUPT routi ne occur t i nterval of 0.5 secongs. en the, | NTERRUPT
subroutine is conpletéﬁﬁrégma trRyeegpinnte; HIPRE gﬁiﬁ aﬁﬁ@?e(ﬁﬂe

o dcdssi ng. Thi s dheR AP ey TRIT AmErecriPue  EnEE eReRaifE Boracion
state of the camea iRl 1éhd EeshiilaRbion. 12"6hDYopbORELAY Bhati ® bY

t he operation of
of the camera has not been: changed for three -

minutes, the lens is retracted to the accommodation

position. Next, in step MA2, a SELECT mode counter

SELEMODE - (hereinafter merely called "SELEMODE") is

set to "0". The SELEMODE is used when the shooting

mode such as the self-timer shooting, the: interval:
shooting, etc. is set. And then, the switch data is

{i} stored in the memory (in step MA3).

T Next, a flag ?SWSEN is set to "0" (in step
MA4). The flag ?SWSEN is referred to when it is -
judged whether photometry is permitted or not. When
.?SWSEN is set to "“1", the photometry processing is
permitted to be executed, while when ?SWSEN is set

i,; to "o", the photometry processing is.prohibited.
Then, it is judged whether or not the shooting - : -
system is set to the FORCED REWIND mode (in step
MA5). If the shooting system is set to the mode - -
other than the FORCED REWIND ﬁode, the processing is
shifted to step MAG, where it is judged whether or
not the flag ?REWEND is set to “1". The flag ?REWEND
is set to "1" when the rewind of the film is-

“terminated, while it is set to "0" when the rewind



“power button 13. -First, the three-minute timer is started (in step MAl).
This three-mnute tinmer pertains to - automatic |ens accomodation. If the
" operating state of the canera has not been changed for three mnutes, the -
l ens i's retracted to the accommodati on position. Next, in step MA2, a '
‘$ELECT node counter SELEMODE (‘hereinafter nerely called "SELENCDE") s set
~to "0". The SELEMODE is used when tdye2 shoot i ng” nmode such as the self-tiner
shoot i ng, the i nterval ,shooting, etc. is set. And_then, the switch data is

stored in Pheth@nbiym ig w&p%!zfml tl??ct I% is alj‘%%éﬁ%?%’é%ﬁ; t(r)] "0" (in
MA4 ?SWEEN { t her
;Lg?ome&ymfsn%{é ﬁﬁ?t Bﬁeﬁf*dﬂ'i‘gr %e%é%}%eg)@ ‘f J ge theephgtomet ry
t t n 0"
Phe phot ooy EoEh! BEbEEA 48, BheC SRR it St iiler] W'\% et her or hot

th hoot Fpeofelc MA5). If the
shgoflgg gg@?:%?%éngng?gbt%g h@?@Fother4§iﬂlthe' ( W

ND node, the
processi n%énsehétsﬁle&ed%aps%@e Wreithd ot duisiaerk Wipi e or not the

flag PREMEND I's set to "1". "The flag ?REVEND I's set to "1" when the rewind =
of the filstobedeifil BReCHendty 45 OFFS e fa "°SWEENtf€ gé&pi nd :
to "1" in step MAS. If- the preceding state of the
photometric switch stored 1n the memory-zs judged to
be ON in step MA7, step MAS is. sklpped and step MA9 e
is performed. Because a change of - the photometric
switch can not be,detected-lf the_shutter-buttona;s
kept depressed, the flag ?SWSEnpis_set.to.ﬂlvyafter'

the photometric switchlis-set toaOFF@p.l-

‘When it is judged in step MAG that the flag
?REWEND is. "1%", steps MA7 and”MK&;aneaﬁkipped,,and;
step MA9 is performed. Thus,”in:case3that-a film is
rewound, the photometry'processing~isjprohibited,

..If;it-is judged_in step MAS,thatéthe;shooting;

system is set to the forced rewind, the processing:

skips the steps MA6, MA7, and MA&;oendustepzMAs-iSn
Performed;:where the flag ?REWEN;ishset.to-"Oﬁyo-The
flag 2?REWEN' is referred to when itﬂisajudgedﬂwhether
_ the forced:rewind is permitted orghdtetIhfstepQMAlo,
it is judged whether-or.not the.sﬁoq#ing*systemuis
set to the forced rewind. If the”shooting-system:is
set.to the;forced:rewind,uit is judgedwiﬁrstep:MAll

whether_the,preceding-state of release switch SWR .



42 of the filmis not conpleted. It is judged whether or not the preceding
state of the photonetric swtch stored in the nenory is ONin step MA?
when the flag ?REVEND is judged to be "0" in step MA6. Wien the preceding
state of the photonetric switch stored in the nenory is OFF, the flag
?SWSENY s"set to "1" in step MAB. If- the preceding state of the
photonetric switch stored in the nenory i s¢iFdged to be ONin step MAY,
step MA8 is skipped, and step MA9 is perforned. Because a change of t he
phot onetric swit 8koxed A& the Mmamexvdis fON Her SPFF+ cWhent Eha i s Kept

depressed, the flag ?SWSEN i s set to "1" after the ghﬁtonetrlc swtch is
set to OFF. \WenP¥ Q@Hqﬁj&&?ﬁ%%ﬁeﬁpchmetﬂél fhgisrRRENDEhE 1 |

steps MA7 and are d, . an steg 9,18 .Lpb _case

that afilmis rg\?v&?m?i lﬁhcﬁ"o RAIEL 3= p@ﬁ?bhiﬁﬁ%ds{gﬁ? it is
din step g$% 5&% |ng systen1|s set to the forced rew nd,
rocessing s ps eps and MA84, and step .MA9 is

per br e, “’“ere-t“e.swd}ﬁ?ﬁ#‘ﬁe 9aed'or {06 LbPgadBWEReE

referred to when it orce remnd Is permtted or

not. In step MERR istored q%%mﬁa: Ois NG, L&€efMERID NPsSyStEeM i s set
to the forced rewind. If the shooting systen1|s set to the forced rew nd,
it is judged in skdppdd, av@etdtup MEe1Pricesbirtorheds D i€l basauswi-ach SWR
change of release switch cannot be detected if the
shutter button is kept depressed that the flag
?REWEN. is set to "1" after the release switch is set
to OFF. In step MA10, if the shooting system is set
to a mode other than the forced rewind, steps MAll
(:) and MA12 are skipped and stép MA13 is performed. -
Thus, the forced rewind is prohibited when the
shooting system is set to a mode other than the-
forced rewind.
In step MA13, the flag ?200MEN is set to "O".
The flag ?Z00MEN is referred to when it is judged
YW whether zooming is permitted or'not; And then;~it*is
judged in step MAl4 Qhether-the preceding state of"
the zoom tele switech TELE stored in the memory is
OFF or ON. When the preceding state of the:'zoom tele
switch TELE is OFF, it is judged in step MA1S = -
whether the preceding state of the zoom wide switch
WIDE stored in the memory is OFF or ON. When thé
preceding state of the zoom wide switch WIDE is OFF,

the flag ?ZOOMEN is set to "1" -in step MA16. Then,"



stored in the nmenory is ON or OFF. Wen the preceding state of the release °
switch is OFF, the flag 7REWVEN is set to "1" (in step MA12). Then step ML3
i s executed. When the preceding state of the release switch SWR stored in . -
the nenory is ON, step MA12 is skipped, and step MA13 is perforned. It is
‘ pecause a change of release switch cannot be detected if the shutter button
~1s kept depressed that the flag 9REV$$L4$ set to "1" after the rel ease

switch is set to OFF., In ste NAlO the shooting systemis set to a node
. ot her - t hanSERR MBilcds, exemy Q" ed-cJo Iﬁ‘f‘f é’rﬂf%l % he xPPMed and step MAL3

I's perfor Thus rged v ewi,nd | pr ohi lted when, t he shooting
system i Sng%} tﬁwétﬁBdEEg‘%hés it é)l%o i3RPm I‘ﬁlé?ep MAL3, the
flag °ZCKI$$§ S 00" £ d;to when it is

j udged whe e{r:élz‘og%nﬁgllsssggrm tIole ‘or-not". n?‘%‘ﬁ {f é|s judged in step

MAL4 whet hféc&’&&dpéﬁc&ﬂb”ﬂe%tt%‘i Podiia AP Lhd: S%ﬁ&b tie = Stored | ?EtL@

menor y |s OFF or he prefeding state '. he zoomtele sw

i's OFF, itpreckddagdstats! o WhES 2o hand @wﬁcﬂpeﬁbw $ha¢Reof the zoom
wi de smntc W DE sfored in the menory is OFF -or ON. Wien the preceding '

state of tiemsppmisi dn,smbcht\ébBEmmd Mr1d laage ’Eﬁi}@h;s set to"1" in
step MAL6. Then,
and step ‘MA17 is performed. When: the~preced1ng state

of the - zoém w1de switch WIDE is ON; step MA16 is.
skipped, -and step MAl7 -is performed RO N "
Thereforef.when the-zoom~lever;12:ie'located,at
its'neutraluposition;fthe]flag_?ZOQMEN;iS;setpto .
"1";=When'thewéooﬁ;1ever-12:is-kept displaced toward
the direction of the-Zbom’tele switch TELE q#_when.
the zoom lever 12*is-kept-displaeed tbwardvthe.
directionaof:themZOOm'wide.switcheWIDE,~the fleg
?ZOOMEN remains "0", In step MAl7, the flag ?TWEN is
set to "O". The flag ?TWEN isjrgfgrrgq to-when it is
judged_whether'the31ens-movemehtptof£he teie/wide.,
extremityais:permiﬁted”or_not. Nexﬁ,éit-is,judged,in Q;J .
stevaAlé-whethe#:the:preceding stéteuofathe Twe g
switch storedein;thepmemory;is ON or OFF.  When tﬁe
precedingestate of-_the Tﬁ switehfis-OFFf;thegflaq
?TWEN iS"setfto“"lﬁiin.step MA19 and_the;p?ocessing
is shifteduto_stepJMAzoy.When the preceding state of
the TW switch. is: ON, step MA19-ie”skipped, and step
MA20: is performed. SinCe:aechange candnot-beﬂ

detected if the TW button is kept depressed, - a-flag



step MAL17 is executed. In this case, if the zoomtele switch TELE is
to OFF and the zoomw de switch WDE is set to OFF,. the zoom | ever 12
| ocated at the neutral position thereof. Wen the preceding state of

zoomtele swtch TELE in the menory is ON, the steps MA15 and MAl16 ar

ski pped,

Ther ef or e,

t el &AW de.
whetter
or OFF.

is set to

step MA20 is perforne

set-
S
t he
e

and step MA17 is perforned. Wen the preced ingstate of the zoom
wide switch WDE is ON, step MAL6 is skipph® .and step MAL7 is perfor
when the zoomlever 12 is located at its neutral position, _
flag ?ZOOMEN | s S8WENy iy sefhdip t'H" afkey the TW swikehiigi-spktated toward

the direction of the zoomtele switch TELE or when the zoomlever 12

kept displaced t 8&rd the. direction of the ZOOW]MAde switch WDE,-th
?Z0O0OMEN r emai ns

"0, t MAL17 7TWE """ Th
>TVEN i s referred to vﬁx‘bfﬁeet% W20, e iRt (TRAte el ERe Switehos

t he.

pr

extr ey LSl tﬁ' Nl e bAoA i

e el Sl T M G et i,

the preceding st%h% Q@:&%«J\% (o e (Qbpedevdhiditenak] Ppedena

n 1"

In

Si nce change can not
preceding states of the switch inputs and the -

current states thereof are different, namely, when a

' change of switches occurs, the three-minute timer is

started (in step MA22), and the processing is -
shifted to stép.MA23.'When there is no change in- .-
both the preceding states and the current states, -
the processing skips step MA22 and is shifted to .
step MA23.

In step MA23, 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 flag ?AUTORET is
set to "1" in step MA24 and the strobe charging is
prohibited (in step MA25). The lens is also -
automatically moved to the accommodation position:
(in step MA26) and the processing diverges to-the
LOCK routine. Namely, if three minutes or more
elapse without operation of the power button 13, the
shutter button 17, the zoom lever 12, the drive -
button 11, or the TW button, or opening/closing of
the back cover 8, the lens will be automatically

retracted to the accommodation position. The - -

med.
t he

IS
e flag
flag
he
MA18
is ON
?TVEEN
When
nd



-

detected if the TWhbutton is kept depressed, a flag- ?TWEN i's set to.-"1"
after the TWswitch is set-to OFF. In step MA20, the current state of the
switches Q are inputted. - In step MA21, the preceding states of =
the switches stored in the nenory are conpared with the current input of

: phe respectlve switches. If the preceding states of the switch inputs. and

" the current states thereof are dlffetﬂmm nanel y, mhen a change of switches
occurs, the three-mnute tiner __started (i.n, step MA22), and the

processi ngAPTOMATICe HENS §G&9ﬁﬂ@2§ 3ﬂﬂﬂ§qqﬁ9¥¥¥ﬁﬁrEP%%%ﬂgénln bot h fhé

preceding state d, th curr t tes t he processing skips step MA22 and
is shifted® ﬁﬁpsﬁégg §$ it is Judged whet her ‘or not the

:r:rzs_'ﬂ},““:ﬁ;;?ﬁgtb%u%ag%t%% P S YAl L
468 oS v e o s

the LOCK rQuEbPerelapRh¥w.if three minutes or nore el apse without operation
of the. power button 13, - the shutter button 17, the zoomlever 12, the

drive ... In:the case. that.the threefmlpgte_timer is not
timed up, it is. judged in step MA27 whether or not
‘the flag ?REWEN is set to "i'. Asﬁthé;fléga?REWEN;is
*1" when thefshocting'systemfisfsetlto_the;FoRCEDﬁ_ o
REWIND mode, step MA28 follows and it is.judged.
whether_the;releaéé SWitch_SWk is set to 0N:ér=OFF,
In-the.casé;that;the-release sWitghaSWRsis-set.tp”
ON, the_strobe-ghargingLis prohibitedm(ingstep; - | -.<I>
MA29) . Then, théfprpcessing divergeé'to_the:REWIND |
routine (in Step_MA30)‘~Ih this_embodiméht,'ifuthe
release switch SWR is set from OFF to:ON by ... - -
operating the shutter button-i?“withfthe.drive_--

button 11;being-keptgdepressed,forUmore thah.threef

&

seconds or more, the forced rewinddoperation is. ..
Qonducted; Altérnatively;uif a~preégtérﬁined,period
of time elapseé with the driVe,button”11 and the .
shuttg: buﬁton-17gbeing-depressedgsimultaneously,
the forced rewind;may;bedconducted.~It,shcu1d;be
noted that.the forced rewind is setdinpthe;
EXPQSURE/SHOOTiNG-SYSTEM-SETTING subroutine.
_When“it:is judgedgin step MA27 thatuthé flag - .

?REWEN is set to-"0", step MA31l is performed; where



button 11, or the TWhbutton, or opening/closing of the back cover 8, the:
lens will be automatically retracted to the acconmodati on position. The

46 SAUTOVATI C LENS ACCOVMODATI ON subroutine, called in step MA26 is
described later. In the case that the three-mnute tinmer is not timed up
yet, - ththe MAI N processing proceeds as described below. In the case that the
three-1finute tinmer is not tined up, itis;é@ﬁged in step MA27 whether or
not the flag PREVEN is set to "1". As the flag ?REVEN is "1" when the
shooting system it &8t Jndgese vhetbEy mhg N b deoading m M| ows and it

Lhal e r ol cascEERPLBRCSARAES Ral B, ra#e%%&*%i%% 4 PR ol b e

| rel ea i

é'tQpStNE\go)O L)Pat PcEng, A3 RRL A" T S't”?ﬁ%ﬁgé%" St wg&iﬁi'??oﬁ crr
u |

O N by operat agehle SRULY Y el L m&g B UL OFed el N0

pressed for 1ore t ree seconds or nore rce r ew
chorat 16 Conctaond bk o] x4 g
depressed  sinughaseaysithe strobe charging is prohibited (in step
MA33), the LOADING subroutine is called (in step
MA34), and the processing returns to the top of the
MAIN processing (in step MA35). When it is judged in
step MA32 that the back cover 8 is opened, the
processing is shifted to step MA39.  When it is
judged in step MA3i that the film has been loaded,"

it is judged in step MA36 whether or not the back

cover switch BACK is set to ON or OFF. When the ‘back
cover 8 is opened, the EXPOSURE/SHOOTING SYSTEM
INITIALIZE and the WIND SYSTEM INITIALIZE
subroutines are called (in steps MA37 and MA38), and
the processin§ is shifted to step MA39. When it is
ihg judged in step MA36 that the back cover ‘8 ‘is closed,
steps MA37 and MA38 are skipped, and the processing
shifted to step MA39. '

‘Therefore, in the case that the MAIN processing
is executed with the film loading haVing been
completed and with the back cover 8 being closed,
steps MA31, MA36 and MA39 are sequentially executed.
In -the case that the MAIN processing is executed

with the back cover 8, which was closed, having been



the forced rewind may be -conducted. It should be noted that the forced
rewmind i s set in the EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subrouti ne. Wen it
is judged in step MA27 that the flag ?REVEN is set to "0" , step MA3l is -
perfornmed, where 47. it is judged whether the filmloading has been

* terminated or not by referring to the flag ?LDEND. If the filmis not . -
| oaded ("0"), it is judged whether d&ot the back cover switch BACK is"set

ON or QEF (] | . couer, 8.0 .fl.gsed, the strob
tcﬁar gi ﬁé'i%"%%ﬁr Etfﬁgﬁy(aﬁ%}’é‘fewgﬁﬂgﬁ’ng%ﬁ@ 'é‘ﬁﬁ%gteﬁ%e iessc;f)l gd (in
MA34 S t Qb ing .
(i step \RaEfentiE1RyreRashEsd T3 bl Ty tHat ¥nd Hhp) 00CES) of
opened, t NorEQEEIAY sl SxeButlad itnS ki WAEk AR iBedgyudoed in step

MA3 that the film een loaded, it is judged in step 6 whet her or not

the back ceagt %éhéh BAEKpksMaASh ,t MAGH @ndOMA39\gws t he back cover 8 is O |
opened, the EXP URE/ §HOOTT NG SYSfENk:INITIALIZE'and t he WND SYSTEM ' :

| NI TI AL| ZEsegieptialtg execateded In thet epseVkhatawhd WEBIN and t he
processing is shifted to step MA39. Wien it is judged in step MA36 that -the
back coverpBocessingeds ekeputA3wikhd thieddamie cxlviexpedl, Wikt he processing
was.open; having. been closedi,steQS}uhal,,MASZ;.. N )
MA3$,.MA34 and-MA35-are_sequentiéiiygexecutgd;
In;step_MA3§,.thelprecgding.state:of:the.pOWer_ .
switch PSW stored.in.the_mémqrg,is cbmpaﬁed'withiﬁhe had
current state.of_the-power switqh, Ip'thé.case.that
a change of the power switch hasfocgurrgd,.thg,.
processing-is.shifted=ﬁo step.MA46-.It.isijﬁdged in
step MA40 whether the current state of thélpOWe:.-.
.sWitch_is.ONrbr'OEF,-If.the pQWer $witch is set to
OFF, that is, the power switCh:is¢sé€ fﬁ6ﬁ ON to ..
OFF, the strobe charging is-préhibited (inﬂstep,._
MA41), the LEN’_s,AccoMMoDATon s_ubroqtin_ej_: is. called

(in step MA42), and:thé,prbcessingﬁdiVQrgés.tg the

LOCK routine (in.step MA43). The LENS ACCOMMODATION
subroutine is described later. Innthewcaée?that_the'
power. supply is stopped by manual operation,. steps
MA40, MA41l, MA42, and MA43 are sequentially .
executed. In_the:case;that,the-pbwerfbgtton;13 is
kept depressed;whileuthe'MAIN_proceésihgnis:being,
executed, and when the power buttcn 137is reieased:

from being depressed, . the processing is shifted to



shifted to step MA39. Therefore, in the case that the MAIN processing is
executed with the filmloading having been conpleted and with the back
cover 8 being closed, steps MA31l, MA36 and MA39 are sequentially executed.
Inthe case that the MAIN processing is executed with the back cover 8,

whi ch m?s cl osed, havi ng been opened, steps MA31l, MA36, MA37, MA38 and
MA39 are sequentlally executed, and in the¢fse that the MAIN processing S
executed with the back cover belng kept opened, steps MA31l, MA32 and MA39
are sequenti al | y sbem M4 throwghcthe steps Mhg anﬂhM§406e53|ng is’
executed with the back cover 8, which was open, having been closed, steps
MA31, MA32, MA33, MASAImretemMAdde theuEXP ﬁUR?/&ﬁ@@ Ve, SVﬁTgﬂép MA39,

t he precedlng state of the power sw tch, PSW st ored |n t he nenory

conpared with thegmnﬁlts@?’é?‘étb‘l‘et Hehieheis sadpecribed #ﬁ&eEasést hat a

ch e of the power tch has occurred, the. processing is shifted to
st MA40. It is;? "in step MAMO whether the current state of the power

s toh 15 set from on T AERSEYREARY 5 etinrBhaE 18 Brakitbe Breet s op
VAA1), the LENS AGHINGEATLGREpARbOHRE S EnER srtie sheRoledRb s the

processi ng diverges to the
completed. It is judged in step MA45 whether or not

the flag ?SELECT is set to "1" or "o". This flag
?SELECT is set in the EXPOSURE/SHOOTING SYSTEM
SETTING subroutine. If the time setting of the
shooting system is chosen, the flag ?SELECT is set
to "1%, If the flag ?SELECT is set to "0", the

<:> processing is shifted to step MA46,'and it is judged
whether the flag ?TWEN is set to "1" or "0". When
the flag ?TWEN is set to "1", it is judged (in step
MA47) whether or not the TW switch is set to ON or
OFF. When the TW switch is ON, the strobe chargihg'
is prohibited (in step MA48), the TELE/WIDE MOVEMENT

&;; subroutine (in step MA49) is called, and the
processing returns to the top of the'MAIN processing
(in step MA50). It should be noted that in the’
TELE/WIDE MOVEMENT subroutine, the zoom lens is =
forcedly moved to the tele extremity or the wide g
extrenity when the TW button 18 is operated. The
details thereof are describéd later when the lens
movement is described.

‘When in step MA46 the flag ?TWEN is "o", step



LOCK routine (in step MAA3). The LENS ACCOVMODATI ON subrouti-ne is descri bed
later. In the case that the power supply is stopped by manual opEration,
steps MAAO, MA41l, . MA42, and MAA3 are sequentially .. executed. In the case -
t hat the power button 13 is ket depressed while the MAIN processing is

ei ng executed, and when the power button 13 is rel eased from being

epressed, the processing is.shiftedsr. 49 step MA44 through the steps
M39 and MA40...In step MA44, the EXPOSURE/ SHOOTI NG SYSTEM SETTI NG
subrout | ndMASA| &8 e¥eguted; hand iteds Judaad sthether FheElagg in step

MAMLS5 i s executed agter this §XPCSURE/ HOOTING STEM SETTI NG subroutlne i's
conpl et ed. 7490 ”ENJ ﬁgﬁﬁtlﬁ°sfé 9§4g°whet tEdag T3OQMBRE| ECT i s set
to "1" or !Q f @g ELECT i.s N the UR ING SYSTEM
SETTI NG suﬁoﬁﬂ:n S b é Fﬁe%‘gﬁﬁ 1& s[tﬁ:@ Eﬁ}% &Y m i s chosen,

E)chglsggngéfﬁ #’ti ﬁ' g?%ib'sﬁhg tgg,gf : s u?gia%#l v@g‘ﬁer %%e 1,‘I ;ge’?TV\@
Step MAAT) Dhe %?O%F%%%“?hgﬁ?%‘ AoEREERT 38 %ot it Unen the W
switch is £¥bptﬁ§5§§rQH&jﬁﬁérﬁkB&ess1ng-returns5to;step MA3, -
' When it is judged in step.MA51fthat'the-flaqu_

?ZOOMEN is set to "1", it is judged (in step MAS54)

whether or not the zoom tele sw1tch TELE is set to 2%

ON or OFF;~When;the"zoom tele-sw1tchamELE~1s;set*to.

OFF, it isijudéed{(inzstep,MASS)'Whether o:'hot the

zéqm wiae'SWitch*waEhis set tonon"o:}OFF;-Iflthe,-

zoom wide switch WIDE is set ‘to. OFF, the processing | -{I}

is shifted'to step'MASZ- Therefore, when“the-zoem hd

‘lever 12 is at the neutral p051t10n thereof undex-

the zoom permltted condltlon, the’ MAIN process1ng is

executed via steps MA51, MAS54,. MASS and MA52. .

When the zoon w1de sw1tch WIDE is’ judged: to be

ON in step MASS it is Judged (1n step MA56) whether
or not the: zoon: lens is located at ‘the wide
extremltya-When_the_zoom lens 1s-net_lqcated-at-the
wide extremity, the strobe chergingvisgprohibitedn'
(in stephnA57);,thé'zoom TO-WIDE'subroutine_isn
eiéeutedF(infétep”MASS), and thehprocesSing returns
to the top of the MAIN processing,(in-step*MAss)ea
As it is not necessary to move ‘the zoom lens: to the

wide ‘extremity when the zoom lens is determined to



I's prohibited (in step MAA8), the TELE/ WDE MOVEMENT subroutine (in-step -
MA49) is called, and the processing returns to the top of the MAIN
progcessing (in step MAS0). It should be noted that in the TELE/ W DE
MOVEMENT subroutine, the zoomlens is forcedly noved to the tele extremty
or theyw de extremty when the TWbutton 18 is operated. The details

t her eof are described | ater when the | ens ﬁ§Venent is described. - Wien in
step MAM6 the flag ?2TWEN is "0", st js executed, and it is judged
whet her the f1 agbezadomated ateithe WlPe (ﬁxm{f’mlt?l/\hh‘h FHePf %ﬁ ?Z7BERER i s

S((?Jt tIof the fhag?é&ﬁ%ﬂ% %st?%NASZaﬂﬁv&e t ‘F?‘%%#rb? ?§‘9-86ﬁ\/§<:t ed in
t MAS3, t

2 5 e et L
olesow foh Te FEPORE RIS e e 5, oo %S}m@uﬁétﬂéiﬂe “not.

the zoom wi de swigkeh Waldp) Wnithd® &N ¥t ¥e Fdoh NEer@OfE M Eeatvlat ch W DE
Is set to OFF, the proceSS|ng I's shifted to step MA52. Therefore, when the

zoom | ever 12 isagt thiee teald ttdeasity omhéﬁ\egwaMeIeﬁgeigoiaatper mtted
condition, the MAIN processing is
located at the tele extremity, the strobe charging
is prohibited (in step MA61), the ZOOM TO TELE
subroutine is executed (in step MA62), and the
processing returns to the top of the MAIN processing
(in step MA63). As it is not necessary to move the
zoom lens to the tele extremity when the zoom lens
{i) is determined to be 1located at the tele extremity
in step MA60, the processing in the steps MA61,
MA62, and -MA63 is skipped, and step MAS3 is
executed.
That is, if the zoom lever 12 is displaced in
the direction of arrow rl in Fig. 1, if the flag
ghg ?200MEN is set to "1", the zoom lens moves toward. .
the tele side until it reaches the tele_extremity,
while if the zoom lever 12 is displaced. in the
direction of arrow r2‘in Fig. 1, the zoom lens moves
toward the wide side until it reaches the wide
extremity. The ZOOM TO WIDE subroutine and the ZOOM
TO TELE subroutine are described later.
When it is judged in step MAS52 that the flag

?SWSEN is set to "1", it is judged .(in step MA64) .



executed via steps MASI, MA54, MAS5 and MAS2. - Wien the zoom wi de.-switch
WDE is judged to be ONin step MAS5, it is judged (in step MA56) whet her
‘or not the zoo lens is located at the- wide extremty.' Wen' the zoom | ens
Is not |located at the wide extremty, the strobe charging is prohibited (in" .
:_:}tep MA57), the ZOOM TO W DE subroutine is executed (in step MA58), and the
" “processing returns to the top of th&mRALN processing (in step MAS9) As it

is not necessary to nove the zopmlens to.the wide extrenity when the zoom

lens is dohathekEhe photametric gwitchyds,\Ole oF OFFiri (BP§Th step = |
MAS6, st MAS 7 d- VA58 Ki d, and st MAS3 | ted. Next, wh
s uOgRP A Finte Ahang Y, 1ehBEORSRLLEC T AHeP RSN cet to ON, it
i's judged (] ef - t t - g ted at th

tol s evtr aid A REL0es 18] dFtefbelokal thel ARy Hiimror, 072 T B 1Y

the strobe. 4Ry ngitijézs?éghhgggfd (in step MA61), the ZOOM TO TELE O

subroutine is exec step’ MA62), and the processing returns to the
top of the MAIN processing (in.step MA63). As it is.not necessary to nove
the zoomlens to the tele extrenmty when the zoomlens is determ ned to be
| ocated at[rENs tzatcoMMOBRTION. SUBROOUPINEGO ETChg. processing in the steps
MA61, MA62, and MA63 is skipped, and step MAS3'is.

. . Fig. 24 shows the. processing of LENS

ACCOMMODATION, AUTOMATIC LENS ACCOMMODATION, WIDE

MOVEMENT 1 of the lens and TELE MOVEMENT .

Cz

subroutines.-The[plaCés-Where.these-subﬁohtinesz
start are diffefent;mbut'the léttgt hélf¢9ffthe-,
processing isﬂcommbh.;Theréfcré,.thehSamé figure-is
used for illustration. - m;,.ﬂ-.'}  e C:;

. The LENS ACCOMMODATION subroutine is.called - e
when the.pqwer-is manua11yrstqﬁpedj7§rfwhenathe .
rewind is cqmménéed.:Fdr-inStance,;the subroutine is
"called in stepaMﬁ42.bf-the MAIN.pfb¢QSSing.s;;

First, "o" . is set in the-membry"MvPOS,(ih”step

LM1) . The. memory MVPOS is the memory_fbr.stOring.the

O

pdsition:where-thejlens is-to1beamQVed;jwhichais_f;
commonly used forqthe'pr0cessingfaf{AHIOMﬁTIé}LENSw
ACCOMMODATION, WIDE MOVEMENT 1, and”TELE{ﬂOVEMENT«g
subroutines. . . . | .
Next,;the;data-StOred-in thefmeméryﬂMYEQé isﬁ:
compared with the current POS (in_étéijMZ);; The
-direction in,whichfthe~1ens iS-towbecmbveduisr

diﬁferent, depending¢upon_each of thefprGCessinggof



executed. That is, if the zOon11éver'12 is displaced in the direction-of
arrowrl in Fig. 1, if the flag ?ZOOMEN is set to "1", the zoom | ens noves

toward.. the tele side until it reaches the tele extremty, while if the
zoom |l ever 12 is displaced in the direction of arrow.r2 in Fig. 1, the zoom
| ens noyes toward the wide side until it reaches the wide extremty. The

ZOOM TO W DE subroutine and the ZOOM TO TEEBXsubroutine are descri bed

later. When it is judged, in step MAS2 that the fIﬁ&_?SWBEN-is set to "1",
it is judged . (i PutMRtigslens Lpek hFIPEMPBNENENE: Licabgh T85E s ON or

OFF. Then the str ipg j.s prohibited (in,step NMA nd the
processi ng diverdﬁgﬁPﬁgﬁﬁgligbéh?fkﬁﬁéil?BBP'#elEiWQEPsgiﬁkéng NS
ACCOMVODATI ON SU T Fi . Sl of LENS
ACCOMNDDATI N, - AUTCAEH P @@%ﬁmﬁiﬁ%@%@%&%&%@%ﬁ%& he | ens
ang—JELE MOVENE Ogidﬂﬁs?hghfe LPEESrUBEESohNBEC tARP ZAWY Hotoi At are
di rent, but the latter haltf of the processing is conmmon. erefore, the

sare figure i's uspsl edbutdd Upti akt8p. 1afap, LENG ARGRMUERATN subroutine i's

call ed when the. power is manually opped, or when the
position is detected (in step LM4). In the lens

position detection processing, a change of the zoom
code ZCODE is continuously monitored during the -
motor rotation with use of POS and DIV.:

Next, the focal length display is performed (in
step LM5). ?herefore,-while-the lens is being moved,
the displayed focal length can be changed. Next, the

<:> current POS is compared with the data stored in the
meﬁory-MVPos (in step LM6). The processing in steps
LM4 through LM6 is repeated until the current POS -
equalsnthe data stored in the memory MVPOS. When the
current POS equals the data stored in the memory
MVPOS,  the zoom motor brake is applied (in step

A 1M7), -then the processing is returned to the point
where the subroutine was called in the MAIN =
processing. Thus, the lens is retracted in the
accommodation position. -

The AUTOMATIC LENS ACCOMMODATION subroutine is
called in step MA26 of the MAIN processing as -
aforementioned. In this subroutine, the current DIV
is stored in the memory MEMDIV (in step LM8). In

this case, the data stored in the memory MEMDIV ‘is



rewi nd i s" coomenced. For instance, the subroutine is called in step MAM2 of

the MAIN processing. First, "0" is set in the nmenory MPGOS (in step

LML) .. The memory MVPOS is the nenmory for storing the position where the .

lens is to be noved, which is comonly used for the processing of AUTCN%TIC

. DENS ACCOVMODATI ON, - W DE MOVEMENT 1,” and TELE MOVEMENT subroutines... Next,
‘the data stored I n the menor y NVPCS€5§¥conpared mnth the current PCS (in o

step LM2). on L. ens_is.to. ved is different,

oo e oy R EOk St niniAg ERel RRstER I’ podi] Fons” ook, “WOE
ZE’JENENEZZ#%%CWQ%%%% ?er‘tgﬁn“%p&yﬁ%F% Lveroppe _('n_

rotation afgs# t theChBmBESd Bssh E%%Ee hen t he Iens'
position is d2§%§$2§%?angéte§eLﬁM§ %? Mbﬁesfeﬁg osition é%tECtion '
processi NGy TAWRNES She! NENSORFCONMODAPTON . subteRitiifeoys Y. moni tor ed O
during the nmotor rotation with use of POS and DI'V. Next; the focal |ength
di spl ay i sexpetdtededini stepenmkybandTetepsOLm3 udhtrloogtmm ns. is being -
noved, the displayed focal |ength can be changed. Next, the current PGS i's
conpared\Mhistﬁubﬂamhlneosuhstantﬁaliynhap thGSﬂ@ereﬂanﬂﬂdﬁ The
processing in steps .

the LENS ACCOMMODATION ‘subroutine, excepting that

the lens is automatically restored;lnaresponse to -

the succeeding power supply operation.

‘The WIDE MOVEMENT 1 is a subroutine for moving
the accommodated lensdto;the;wideﬁeXtremity,;whichﬁ
. is called in step L022 of the'-_ﬁ-LOc_K ‘subroutine . as .

described above.  In the WIDE MOVEMENT 1, “2% is

storedfin.the:memory.MVPOS:(in_stemeniqy; and . the-
data in the MVPOS is oOmpared;Witﬁ;the_current POS .
in step LM2. As the current POS'ise"g"fifgthevpower
supply had. been stoﬁpedy the processing is: shifted

in step IM2. to step LM11, where. the forward rotation

O

of-the zOom-mOto:-iSrexecuted,. Thén,{thewlenS'
position is detected_andﬂthe'foealalength.is“
Idisplayed (in-eteps M4 and:LMS).NSteps'LM4-tﬁrou§h
LM6 are repeated until the data stored 1n the memory
MVPOS equals the current POS When the data stored
in the memory MVPOSa;sfdetermined-to:be-equal%to the
current POS in step LMs6, the processing is shifted
to step IM7, and returns to the point:Where“the

‘subroutine was-called in the LOCK subroutine. Thus,



LM4 through LM6 is repeated until the current POS equals the data stored in
the nenory MVPCS. When the current POS equals the data stored in the nmenory
MPES, the zoom notor brake is applied (in step LM/), then the processing
is returned to the point where the subroutine was called in the MAIN
procqés'ng. Thus, the lens is retracted in-the acconmodati on position. The
AUTOVAT] C LENS ACCOVMODATI ON subroutine i sSs@.Jed in step MA26 of the MAIN

processing as afqrengntioned. .In this subroutjne, the current DIV is stored
"n the nenory NVEMBEY YGRS diFhikted e hrhe culde’ eXEramity(BPST2In ¢ he

o eay b St or 5 Y A B ot a5 8LR00 RO BpoReben .
croouted (11 51 cd L AEe SRR BRiR (i ol ) ORI ™ 0 1

sugzpant fally hagy el f{rprtq{g?n%ngﬂltw(ggl\g T SEReoUt i ne,

ex ting that the lens I's autt restore n response to the
succeedi ng pover chiint TN AlAPehd gt [ MYEMRIBod 18 aigapsoutine for
novi ng the accommpdated |ens to the wide extremty which is called in

step |§022 of the gh@atertiitt itife auresePosd theVeooh mbber WHE MOVEMENT
1, "2" s

forwardly rotated (in. step IM11), then the lens
position-detection and the focal length display are
performed (in steps LM4 and LMS). Next,.the data
stored in the memory MVPOS is compared with the POS.
Steps LM4 through LMé are repeated until the data. -
stored in the memory MVPOS equals the current POS..
(:> When-they are determined to be equal to each other,
the zoom motor brake (in step ILM7) is applied, and.
then, the processing returns to.the point where the
subroutine was called in the MAIN processing (in
step MASO).
Thus, the lens is forcedly moved toward the
N tele extremity in the TELE MOVEMENT processing. (in
step MA50), which-is via a TELE/WIDE MOVEMENT

subroutine step TW3 shown in Fig. 26.

(AUTOMATIC LENS POSITION RESTORE SUBROUTINE}

In Fig. 25, an AUTOMATIC LENS POSITION RESTORE
subroutine which is called in step L026 of the LOCK
routine is shown.-

. In this subroutine, the forward rotation of the



stored in.the menory MVPCS (in step LMLO), and the data in the M/PCS is
conpared with the current POS in step LM2. As the current POSis "0" if the
power supply had been stopped, the processing is: shifted in step LM2 to -
step LML1, where the forward rotation of the zoomnotor is executed. Then,.
" thhe 'l ens position is detected and the focal, length is.. displayed (in
"Steps LM4 and LMb). Steps LM throud®&Ms are repeated until the data -

stored in the menpry MPQS equal s the current POS._ \Wen the data stored in
the nemor yZRRBCROPEY d1Bc FIFRET Tt SRS UL 11 SETR M T oS | 1 ot ep LD,

the procesging is shifted.to_st and retirns to th oi nt where the
subr out i ne"WasPEEPFEFPH éﬁesie%%%éy7QnﬁﬁﬁﬁggﬁgwuﬂyereﬂﬁEgthe lens is -
chifted t i de ' Qi LYo 6 DO5= d :;]-t§%$?3§3$3n'subroutine, " 4"
is stor edoll%gghéﬁgrgﬁ?r% %&t&??é?g{ﬁ%ﬁ "ia% "the datfa’stored in the
menory MRESeh StA8PE Vel § 1P TSN s iiouttnd s dad 1184 the MVPGCS ig~
al ways greater t g?téﬁeﬁﬂctﬁ'ﬁieﬁ%@z t e%oo_'m.nnﬁ%r%%?ﬁé'dly r ot at ed-3®
(in step LpilatephBR3t henl 8hepPeRal,| ahdlahastdit) s ide focal length
di splay are perforned (in steps LMi and LMb). .Next, -the data stored in the
menory M/ReéSmpareanpathdihe! Ratthe FfOGheSipfcdddng [DTWMoStddbaar e repeat ed
until the data ‘ ' L o

' in theamemory:MEMDIV;'¢he processing in the steps

LR2, LR3 and LR4 is repeated until'the;current,DIv_

egquals. the dataastored'in-theamemory;MEMDIV.-If.itg

O

isﬂjﬁdged_ih LR4 that~the'curréntfﬁIV=equals the . .
data. stored in'the,memory MEMDIV, the processing is
shifted to step:LR5, where the zoémumOth brake is

applied, and the-prOCessinq'is.:eturned_to$the point

where. the subrautine-was_calledrinmthe,LOCKlroutine.
Thus, the lens can be moved tb-agpesitiangfg;

corresponding to.the preceding (Storéd):DIV"whiCH.is
the position where the lens was located iﬁmediatély'

before the automatic-lens-accommodationrhad=been

O

performed. .

[TELE/WIDE HOVEMENT-SUBROUTINE]' .>-

The .TELE/WIDE MOVEMENT subroutine is called in
step MA49:as;described;abOVe;.ThiSfiELE/WIDE¢.~'
MOVEMENT_sgbroutineais.used for determining whether
the lens is moved to the-teleﬁsidé or the wide side
when TW button 18 is operated as shown in Fig. 26.-

First, it is judged in step TW1 whether or not the



stored in the nmenory MVPCS equal s the current POS. Wen they are det ernmined

to be equa
and t hen,

to each other, thé zoomnotor brake (in step LM/) is applied,
the processing returns to the point where the subroutine was

called in the MAIN processing (in step MASO). Thus, the lens is forcedly
moved tpward the tele extremty in the TELE MOVEMENT processing (in step
which is via a TELE/ WDE MOVEMENT s@bfoutine step TWB shown in Fig.
26. [ AUTOVATI C LENS POCsI TI ON RESTORE SUBROUTI NE] In Fig. 25,. an AUTOVATI C
LENS POSI TI ON REBTWRE ss greakemdhan ar |%q1%§a1 |t B¢ e‘ﬁhenz'ehefDme LOCK

MAS0) -

routine i s shown.

In this subroutine, the forward rotation. th

Zo0m

motor is firstl yléx&’f&P&?r ﬁhét'b[?q_lﬁq“%ﬁ° '{%"prgé%s‘g% VQVWFTed to

ste

th u
th

repeated until t
nmenory. . .

he FOCAL' LENGTH 2DPORERVE 88 s 1 e%i”'”#’fe%vqﬁﬁitep o8 8 SEleny, "

rory vEnD) 9eteRBTh p%£%§s.bﬁg sl e "%Ezpf'ﬁ%%ﬁgfw fpgred in

MVEMDI V.

Qﬁ;‘ it isju Wﬁ%@hat e curei %?ﬁ/ equ?afs t he

data stored in the meggy kﬂ@@'eﬂbﬁ&ﬁ:]ﬁ{é&e%é‘méﬁs is moved to the

further one of the wide extremity and the tele
extremity with respect to the current lens position.
That is, if the lens is located relatively near the
wide extremity, the lens will be movéd to the tele
extremity, while if the lens is located relatively
near the tele eXtremity, the lens will be moved to
the wide extremity.

‘The following are examples of modifications of

-the TELE/WIDE MOVEMENT subroutine. -

'Fig. 27 is a flowchart illustrating a first
modification of the TELE/WIDE MOVEMENT subroutine.
In this modification, it is judged in step TWS1
whether the POS is "2". When POS equals "2", the
processing is shifted to the TELE MOVEMENT (in step
TWS2) . When the POS is judged not to be equal to~ "2"
in step TWS1, it is judged in step TWS3 whether or
not the POS equals "4". When it is judged that the
POS equals "4%" in step TWS3, the processing is
shifted to the WIDE MOVEMENT 2 (in step TWS4). When
the POS is judged not to be equal to "4" in step

TWS3, it is judged (in step TWS5) whether or not the



shifted to step LR5, where the zoom nmptor brake rs=app|redf and t-he

processing is returned to the point where the subroutine was called in the

LOCK routine. Thus, the |l ens can be noved to a position corresponding to
he precedi ng (stored) DIV which is the position where the lens was |ocated
)mmedi atel y before the autonmatic IN%gg%cconnDdatlon had been performned.-

BROUTI NE] The TELE/ W DE MOVEMENT

Subrout'nen ' £6htBr SEABRMAGD: Ao CEN D e OOy Cor dhi 8y TELE/ W DE
¥ f8iaf fén aredt

ens-is noved to

n éﬁe'@Eﬂﬁ%@VEﬁEﬁﬁ' shown in
whet her or not” the 57. DIV is

greater: ”Eibﬂliu’@ﬂhléﬂ isocablea (hAnstbp Pw¥e)s @hneal g tigan or. equal to

[ TELEY W DE MOVEME

MOVEMENT su I'S-us€éd for #Heterm ning

the tele qﬂgﬁ, t dggSifien Ng bpé®
Fig. 26. First, r ggga?udged nwgfep %%m

et her

.

"BH', the WDE MOVEMENT 2 subroutine is called i'n step TW2. Wen the DIV |s

det er m nedjudgeéd® ﬂwtlenetnw iBHémamlerephi‘M "theiﬁEkEeyD\/ENEI\I'I'

subroutine is called (in step TWB). In these subroutines, the lens is nov

to the furlW8s, otize CWIDRcMOVEMENT! Redist gaddedt. Hdnt sl'l:epemsgr)l.ty with
respect to the current |ens ggsrtlon That is, if the lens is |ocated
91iyrsthmoﬂéﬁécﬂtﬂpnbe“ﬂﬁﬂediﬁb the tele

rel ativel y nearA¢¢Rrding bt
lens is.at the tele extremity, the lens is moved to
ﬁhe'wideuegtremity;_while if the.lens;iejet_the‘ﬁide
extremity, iﬁ_ismmeved to the_te;edextremityg_ﬁheni
the lens is 1¢Cated.atga;EOSitibnuhﬁtWQQthhﬁ widet
extremity and the teie extremity, therlens-is moved
to. the nearer one of the tele extremlty or the wide
extremltylw1th respect to the current 1ens pos1tlon.
Namely,”if'the lens is . located near the w1de
extremity, the lens is moved to the w1de extremlty.
If the lens.is located nea; thehte;e extremlty, it
is moVedeto the tele extremity. .. | .

.;Fig,;zs shows a flowchart of é_seqond .

modification of the TELE/WIDE MOVEMENT. subroutine.
In the.seeqhd modification,_it.ie.jQQged'(in.etep.
TWT1) whether or not POS is 2", If the POS is
judged to be equal to "2" in:step TW@i(;the_TELE -
MOVEMENT subroutine . (step TWT?)_is ca11ed;.1f:it ie
judged that the:PQS,ie not equal to "2", the WIDE
MOVEMENT 2 (step TWT3) is called,;Acco:ding to.this
second modification, when the lens. is located at the

wide extremity, it is moved to the tele extremity...



extremty, while if the lens is |ocated relatively near the tele extremty,
the lens will be noved to the wide extremty. The foll ow ng are exanpl es of
nodi f-ications of the TELE/ WDE MOVEMENT subroutine. Fig. 27 is a flowhart
illustrating a first nodification of the TELE WDE MOVEMENT subroutine. In
this nmogification, it is judged in step TWS1 whet her- the POS is "2". Wen
PCS equals "2", the processing is shifted €the TELE MOVEMENT (in step
TW52). When the POS i s judged, not to_be equal to "2" . in steg TWBL, it is
judged in step TV thfetirps oks Rethecpkedcatathe wideygxhrepity, | ddged

h he POS .S [ 4" | t TWS3 h [ ' ifted to the WDE
MOVENENT 2 (1 n s s e 108 Bovsdcko; Ehe Hi08 ROEFEBEEE- cqual o ~4' in
t TWE3, it is jud . (i t T oo bk Vi t
than [err]  hen the o191 258 d Pt hubhEreCipthoplheltl ¢ pRikp, s OO

T the TELE s tl | j ; Lt
[ UbgRd that the RV G EIGH F Peks Rt PRIOL MOYRRENY lbrotbile. i
is called.. (in 9&?&1@@@:&6&&&%@? i€ iEejﬁ&égél- fRAstepaiken, when the

lens is at the tele extremty, the'lens is Tovéd to the W de extremty,
while if the | enyHetidr tHEs VéggaPxt v£m] tyheht POS TBV§dagedt 88 bel e
extremty. Wen.
equal to "4" in step TWV1l, the WIDE MOVEMENT 2 is -
called (in step TWV2). If it is judged that the POS

is not equal to "4", the TELE MOVEMENT subroutine is

~ called (in step TWV3).
According to the third modification, if the-
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 subroutine, which is called in the - - - -

TELE/WIDE MOVEMENT subroutine.

| First, the zoom motor is reversely rotated (in
step ZW1l). Next, the lens position detecting -
processing and the focal length display-pfocessing
are executed (in steps ZW2 and 2ZW3). Then, it is -
judged (in step ZW4) whether or not POS equals "1“.
Then, the steps 2ZW2 through 2W4 are repeatedly -

executed until the POS equals "1".. When it is



the lens'is located at a position between the wide extremty and.the tele
extremity, the lens is noved to the nearer one of the tele extrenmity or the
wi de extremty with respect to the current lens position. Nanely, if the .
lens is | ocated near the wide extremty, the lens is noved to the s
f deextremty. If the lens is located near the tele extremty, it is noved
“to the tel e extremty. Fig. 28 showgf. f| onchart of a second nodification
of the TELE/ W DE MOVEMENT subroutine. In the second nodification, it
i 5judged (UndgedpinyFtepnditdndhay tha RS equals "1Y, 1 Hee pesoms j udged to
be equal to '2" in step TW1, the TELE MOVEMENT subroutine (step TW2) is
cal | ed. |fmpPEoFsip, ferwarddy matasss | Ehaiter 26} AL%er (e W DE MOVENVENT

2 (step TWI3).i.s .called According to this second nodification, when the
lens is | o?fﬁ%lgangt' Pre O B8 4t éﬁie&i‘ﬁ) b zﬁ?ﬁﬂﬂeﬁ% :{"F@st'el'e extremty.
59 If the S+s.nat . located L i de extrem Ly, itsiLL_he al ways AN
noved to t#ggantééne%%rtg%%%ﬁdp%t&é%imgd?{%%ﬁe?lH@f(%&fﬁng athird O
nmodi ficati of trhe TEL DE s\ : gggn L de. e t i ocessing, it
i s judged ?ﬁ.’Zfeg-hT\ﬁ%%bv\BﬁgsﬁerngE gq-u_ s %% enﬂ, oS sajﬂﬁdged to be
equal to "dzwinThiecBtiPil LM and Pus\ddeVENpeatéd until the

'Posaequals*“ZE;:When the Pos'isljudgea"to“be:equal-

to: 2", the zoom motor brake is applied-,pand'.._t_hev :

processing is returned to the poi.ht- wheré._ the-'

O

subroutine was called.
After this WIDE MOVEMENT 2. -s_ubrcuti'ﬁé-.___i-_s}: -

cbmpletea; theﬁlénsfwill.be locatéd at the widé~-~

extremity. - - . o R @
In this subroutine, the lens ..iS'{. driven. 'to_.: be - ~

moved to the position corresponding,tgxthe:éos;~:rL

equals "1" by reversély rotating 't_hé. zoém --mdtof,--- and

then the lens is moved back to the wi&e-'éxtf.fem:_ity o

(POS=2) by forwardly rotating: the zoom motor.

)

Backlash may occur in the ﬂéch'ahi‘cal_:-Sys‘teﬁ'"Whéh the
zoom motor is reversé-ly-.rota-ted-, on the 'o-thér-—'-ha.'n'd,
when the zoom motor is 'fcrwardly--'.rbﬁated no ‘backlash
‘occurs in the mechanical system. Abcbtdiﬁg_;ly;ﬁ'a_sr': :
rotation of the ‘zoom motor is c0ntrolled*-’as- '-‘abb?e:,:

the backlash can be avoidable.

[ZOOM TO TELE SUBROUTINE] -

-The zoom motor 'is ‘forwardly rotated :(in step-



called (in step TW2). If it is judged that the POS is not equal to "4",

t he TELE MOVEMENT subroutine is called (in step TW3). According to the
thid nodification, if the lens is located at the tele extremty, it is
noved to the wide extremty, while if the lens is not at the tele
extremyy, it will always be noved to the fele extremty . [WDE MOVEMENT 2
SuB INE] Fig.- 30 is a flowhart iIIustKhﬂLng t he W DE MOVEMENT 2
subroutine, which is called in the TELE/ WDE MOVEMENT subroutine. First,
the zoom not or i §NLdvapsshpwnods Fig¢i 3ot henythe goam- keer chd $Ssiti on

(L g2 b orfianBictinan’ e Slkmefabit ihRabo iy Rt £ ot s
O Ll b3 BP RBP4 P g el I aecyt gt
O oo kAT oh RS BbeL OB BT S Mg 4 Bty o 50
(\p She L o B ARG Srpny (o) RGY 00" on R iy 1 5Lt
to be equal memory for storing the next stop position when the-
step-zoom is employed. If the lens is moved toward
tele extremity, the DIV at the tele extremity side-
is stored in the memory STDIV, with respect to the.
current DIV. Next, the flag ?STEP is set to "1" (in
step ZN3). The flag ?STEP is used for judging
whether the selected lens movement is the step zoom
(:> ‘movement -or the continuous zoom.movement when -the-
ZOOM TO TELE subroutine or the ZOOM TO WIDE
subroutine is executed. In the camera- embodying the
present invention, the zoom lever 12 is so composed
that step zoom movement can be selected when the. -
zoom lever is lightly displaced from its neutral -
&,{ position, ‘and continuous zoom movement can be-
selected when the zoom lever 12 is further displaced
from itS'halfway displaced position.: Therefore,  the
flag ?STEP is set to "1" as a default value assuming
that the step zoom movement has been selected.:
Next, the lens position detecting processing-
and the focal length display processing are executed
(in steps ZN4 and 2N5), and it‘is judged=(in step -

ZNGi"whether the zoom tele switch TELE is ON or OFF.



to"2", the zoom notor brake is applied, and the processing is returned to
t he point where the subroutine was called. After this WDE MOVEMENT . 2
subroutine is conpleted, the lens will be l|located at the w de extrenity.
[n this subroutine, the lens is drivento be noved to the position
§prrespond|ng to the POS equals "1" by reversely rotating the zoom notof,
‘and then the lens is aned back to t de extremty (POS=2) by formardly
rotating the zogglnotor ckl as, qgur i n.1he_nechani cal system when
e

‘the zoom r &é9P8Ms & Qwﬁﬁﬁ HeS tFRr - EREN#O%Mhen - t he zoom

system

MERER SR %Ekéfﬁs%??”#@?icon%%w SEREL Con o
backl ash cgp ?gfgéﬂPdgglgﬁgéggg%ﬁg% e omm ! gﬁg_ﬁg NZoom notor is

forwardly when the zoom

| ever 12 |§rgb§gggﬁ (h% %@@gmnyggy(MkéﬁgufmuﬁﬁgﬁyaarrOM/rI (the tele

extrem'ty sitde) In The next stop p05|t|on for step- nbvenent of 't
lens-is stpheéog&a§n5QW&@néSBaé/ﬁhé1zadﬂ)2@Gar 1PecatEeP NaPibyV is a
menory for storing the next stop position when the step-zoomis enpl oyed.
I f the Ienslgntmyveﬂetaweﬂﬂthg“zoqm lever .12, the lens :

-mQVementgimmgdiately=stéps‘;When;thé,zogm'ﬁeled;.
switch TELE is ON, it is judged (in‘Step,ZNS),_w:
whether or not the POS-ié equals "4ﬂ;,Whgn.it.is o _ .y

judged in step ZN8 that the POS equals LYCH thesgdom

motor'brakeﬂis.appliedz(in_step'zu7j,eandlthe'
proceésingris_ethCtively-réturned;to»thg.MAIN
processing (in step MA63). This is_because;;when,ﬁhé - :_<I>

POs-eQuals "4",_the_1ens haé beenrmoved_to'the ﬁele

extremity. . . -

. processing is returned to

-When it is.judged in
not "4", it is judged (in
switch is ON.or OFF. When

is OFF,;thegflagg?STEP?is

step ZN8 that the POS is.

step- ZN9) whether the zoom

;thé'ippm mode switch MVSW

set,tofﬁO“;;Then-the

the lens position .. :.:

detecting . processing (in step ZN4). As long as the

zoom mode switch MVSW is OFF,

. steps- ZN4 through ZN6

and steps'ZNs-through_ZNlo-are repeatéd,gthérebyh -

causing -the zoom lens to continuqusly:¢ome~out.-1n

response to the movement of the-Lens,-the focal .. -

length being displayed is.

changed. .. - -

‘.;.If-the_zébm mode switch.Mvswuispset:to,ON1zthe

S



tele extremty, the DIV at the tele extremty side is stored in=fhe néﬁﬁry
STDIV, with respect to the current DIV. Next, the flag ?STEP is set to "1"
(im step ZN3). The flag ?STEP is used for judgi ng whet her the selected | ens

novenent is the step zoom novenent or the continuous zoom novenent when-the =

ZOOM 'TC) TELE subroutine or the ZOOM TO WDE subroutine is executed. In the
caner d‘enbodyi ng the present invention, t eoZwom | ever 12 is so conposed
that step zoom novenent can be se] ected when the zoom | ever is, lightly

I
di spl aced from i PFAGRRASINY Hesighhtednte BHeP ntld, ¥R RudEmift can be
Lo e, S R e g Ao g AR AL R
val ue assum ng twﬁfé}%%%ﬁ%@ya{ﬁée lF'gén E%Q éf?%lh@ét,eg?gggég,_._;t he

| ens position detec rocessi ng an ocal "Téeng I sp rocessi ng
ar xecuted (in ﬂ%l@@ ?gn't bS] (o P e whet her
Fhﬁoom tele SWI%EM%O%I?E%S ON' or ]& i é %%h t gﬁz%l(ﬁ)%?t g%e&%&?tégh TELE
is OFF, the zZoomgh QhedIZtchn infotahP|thatkd | s S4p Z8H) (idh8eept BR1BY) OCeSSi ng
is effectively returned to the MAIN processing (in step MA63). Nanely, when
a phot ographer, Imaletysahd rocuEBimy eis et néd hoyi tige| MBPRI Yy oper at ed

the zoomlever 12, the lens
processing (in step MA63). Thus, if continuous zoom
movement -of the lens is selected, the lens movement
can be stopped only by returning the zoom lever 12
to the position instructing the step zoom movement
or when tele extremity is reached.
When performing the ZOOM TO TELE subroutine, '~
(:> the zoom tele switch TELE and the zoom mode switch
| MVSW are kept in ON state, the processing is shifted
to step ZN11 through the judgment processing in
steps ZN6, ZN8 and ZN9. The processing in steps ZN6,
IZNS and ZN9 corresponds to the case that the
continuous zoom movement is not selected, and the:
&,p flag ?STEP egquals "1". Therefore, the processing is
shifted to step ZN12 for judging whether the current
DIV is-equal to the data stored in the memory STDIV.
When the data of the current DIV is different from-
the data in the memory STDIV, steps ZN4 through zﬁe,
steps ZN8, 2ZN9, 2N1l1l and 2ZN12 are repeatedly
executed until the current bIV equals  the data
stored in the memory STDIV. If it is judged that the

current- DIV becomes equal to the data in the memory



movement imredi ately stops. Wen the zoomtele switch-TELE is ON, it is
judged (in step ZN8) whether or not the POS is equals "4". Wien it is
judged in step ZN8 that the PCS equals "4", the zoom notor brake is applied
(in step ZN7), and the processing is effectively returned to the MAIN . -
E)ocessing (in step MA63). This is because, when the PCS equals "4", the
ens has been noved to the teIe-ext&éh#ly. When it is judged in step ZN3

that the POS is pot “4", it _is_judged (in.step ZN9)., whether the zoom switch
is ON or cé%‘?i\?/\héﬁ-"ﬁﬁspzég%m&t‘es%ﬁ" PSR | -%&%‘Le@"f tag ?STEP i s _
set to "0"_ . Thep. the cegssing s returned o the lens position detecting -
pr ocessi ng®FER 2?2%7%% ggéml- g’ﬁéags-%%ﬁé‘.e 'g"(%rﬁqé}blee‘gw ?‘%ﬁ MRwWis oFF,
steps ZN4 1 hy¢ « ZN6 s and st z L OWa ;?Egi ' e d, thereby.
causi ng th% égggngllégsitgogggﬁ?ﬁﬁgot?gl-wgo?r%&o}ﬁ.. '%é\seisrg%n'glteﬁt'o t he novenent
of the | enggeph@abgegal .1 ength being displayed is changed. If —the zoom nogh
switch WSWA'Ts set to ON, the 63 processing Is shifted to step ZN11,
whereit is judged whet MRINOpréeeskind, athethSHHe arny S?ZdOMENAS the flag
?STEP woul d have been set to "0" for the lens to continuously conme out,
step ZN12 is ohéepsdt to "O" (in step MA13), and the.zoom tele

_switch-tELEeisﬁkept oh;being QN,;steps MA15 and MA1l6
éreﬂskipped,.and.the'prbcessing}féllowinqastep~MA17,
inclusive;.is=executed. Théref9re}fwhehﬁthe-.::
processing reécheSvétép MA5;,-StépsVMA§4}and MASS -
are skipped. Accordingly} if théfétépﬁéébm.mévement
df~therlens-iSnSelected, tﬁe,next'steQAZQOMwmovement
can not be performédﬁuhless the zQémiléver_lz is B (I}
-returned;to itsﬁneufral;positioh and;the zoonm tele -

switch TELE is set to OFF.

[ZooM TO‘WIDE-SUBROUTINE]'-_

-.-.If the zoom- lever is-displace}fgom thégneutral

O

poéitibn'toward the-wide-side,(injthé directiohrof
arrow r2 in,Fig}-l),_the:qum,ﬁgtor-is;reVersely-w_
rotated (infstep ZR1) as shoWn.inﬂFig;-3z:andsa5fthe
wide zoom;is-selected; the DIV of the next step-stop
position:in the wide side with respect tdaﬁhe,- |
current DIV is stored in the_memorynSTDiV (in step
ZR2) . Next, the flag ?STEP is set«td "1" (inrstep~
ZR3). The lens position-detectingjprocessinq-and=the

focal length display-processing are.executed. (in- ..



and the zoom-not or .brake is-applied (in step ZN13).- Then, the processing is
returned to the MAIN processing (in step MA63). Thus, if continuous zoom
novenent of the lens is selected, the | ens novenent can be stopped only by
returning the zoomlever 12'to the position instructing the step zoom
novenent) or when tele extremty is reached. Wen perform ng the ZOOM TO
TELE suabroutine, the zoomtel e switch TELE(#s. t he zoom nbode switch MVSW
are kept in ON state, the processing is _shifted to step,ZN | through t he

j udgnent processiFkERS REANFNERSYNsaBRJiENDS THEIBA0EABs PRSP AR®)eps ZN6,
ZN8 and ZN9 corresponds to the case,that the copntinyous zoom npyenent i s
not sel ected, andhekher fhe geem ?sswlt.ChTﬁéiDEf feBetn °p5%€e§’§'i’ng i s

Gaia Storedi oty e PoRiElaE et iEe brShAF drbcrB R S 1
[Fgrent Tromt g, o gk g e, TEEVEL GIDRYy ShEREAMEHREOURTCANG Steps

Z ZN9, ZN11 a are repea y exec untl e current DIV

equal s the data sﬁ&%h&t{‘%‘%@%ﬁtﬁﬂ ynﬂl aRrBY E')?/l bydagdebhat the

current.-DV becones equal a I n the nmenor STDIV in step
ZN12, the processdYimifatdinétiahfcsl chadhlidsht B¢ EReMmEBhahikadke i-s

applied, and the processing is returned to the MAIN processing (in
system. Next, the lens position detecting processing
is -executed (in step ZR10) after waiting for 50 ms:
(in step ZR9). Then, the processing is shifted to
step ZR11, where it is judged whether or not the POS
is *1", In this case, the waiting processing (in
steps ZR7 and ZR9) are performed in order to prevent
(:) the:display'of the focal length from being
increased, in spite of wide zoom being selected, due
to the backlash eliminating processing.
When it is judged that the POS is not "1" in
step ZR11, the focal length is displayed (in step
"ZR12'), the zoom motor brake is applied (in step
g, ZR13'), and the processing is returned to the MAIN
processing (in step MAS59). Thus, when the zoom lever
12 is released after having been operated, the
backlash eliminating processing is executed.:
Thereafter, if the POS is not equal to "1", the :lens
movement is stopped. If it ‘is judged in 'step ZR1l1
that the POS equals "1" after the backlash -
eliminating processing, the lens position detecting

processing- is executed (in step 2ZR12).. Next, it.is



step MA63). In the MAIN processing, when the flag ?ZOOVEN i s once set to
"0" (in step MA13), and the zoomtele switch TELE is kept on being ON,
steps MA1L5 and MA16 are skipped, and the processing follow ng step MALl7, . =
i nclusive, is executed. Therefore when the processing reaches step MA51,
. St eps MA54 and MA55 are skipped. Accordingly, if the step zoom novenent of
"The lens is selected, thé next step! m novenent can not be perforned

unl ess the, zoom, | eyer 12 is_.retrl'ur ed.toits. neytral_posjtion and the zoom
‘tel e swt cHGEeR (InsEEeP ZRA2p W) rT@""\N‘&S%-’- AERAPTNEF 1T~ t he zoom

lever is displacg f t neut.c.al po" .Qn toward th L de side (in the
direction %‘F‘?%f' r'of rr"'gmi"'ng.'g'?’?& tz%;z Pﬁ‘? :'%g’marﬁﬁ"d?el?%a%%&/&%@f‘g. r ot at ed

(in step - S 1kNuEng. and. . Wiy, - cted, the
DIV of thég%gex §t§§&g?‘§p' Eogi t'i'}g‘r? %%"?ié“vlﬁ%c?g%ﬁﬁ& \%%"héé%g%e%t to the
current DI MshSaBhar b LRhen I3 ];*@é ithat el R rrdext, the flag =
?STEP is sg%ﬁt%ﬁég“ ggiﬁys%’g%n%? .ﬂéTﬁe_ e’rés" ﬁg‘?@% ﬁ}})%%ﬁ%%}ﬁng pr_ocessi_ngo
and the fosgs igneph, draBhyy the0 pRoUed® it it Yathifhed i¥o thét eps ZR4 and
ZR5), and it is judged ( in step ZR6) whether the zoom wi de switch WDE is
set to OFFMAIN (rotéesihge (1a0etepddase)t.cirsNdbiove, ttie tTekEF,

is positioned at the wide extremity. Even if the

zoom. lever 12 is released ,'(pl-ac__edl-_a_t'-its'- neutral .

pesition)-. -after having b_een.;lightly 'obe”_rat_ed,;j the o,

lens movement can ..be_-_'stoppe'_d immediately. .

_ When it is judged that the zoom wide switch
WIDE is ON in step ZR6, it is. further judged (in. -
step ZR15)- whether or not the POS.is "1, Wﬁen the o @

~ 'POS equals  "1", the zbom-' motor forward r_c.:t.alt_-j.on- : )
processing is éxeCuted'af'ter wéiting-_fq.r 50 ms: (ih
steps ZR16 _anci ZR17): and the 'léné,."pbsitio'n: detecting
processing is executed (in -s_'i:ep.- _ZR12.)::.-'_Next-_,-:;-_it is
judged  (in step ZR13) whether o__r._-hot-;-_-the_;-_“_P_os equals

naw_ If the: POS is not equal to mwam, 'step_'s_'-ZRlZ and

ZR13 -are repeatedly ‘executed.. Whenthe POS ‘equals:
to "2", the zoom .-mo'tgr; 'l;ir'ake is applied (in -s_té_p o
ZR14) -when the Cur_ren_t...P.O.S- eqﬁals:-l'-.':zp".-.-: and the .. .
processing-is. returned to. thé MAIN processing  (in
step MA59). In ;t-he- processing inj-sr;eps---zms', ';-Z'R:L?,_,-,--
ZR12 through ZR14, -eliinination o_’f_].th‘_e. backlash,-at. -
the wide ex_-t;‘_emit-Y is..performed. . : |

 When it is.judged in step 2ZR15 that the POS.is



the zoomnotor is forwardly rotated after waiting for 70 ns (in steps ZR7
and ZR8) in order to elimnate nmechanical backlash of the mechani cal

system Next, the lens position detecting processing is executed (in step
ZR10) after maltlng for 50 ms (in step ZR9). Then, the processing is

shlfteg)to step ZR11, where it is judged whether or not the POSis "1". In
this caSe, the maltlng processing (in steps&dR7 and ZR9) are perfornmed in
order to prevent the display of the focal |ength f ron1be|nﬂﬂ|ncreased in

spite of wide zod?ﬁ*bé‘ﬂba]sé?%c'fje"' Hhels olpAgedfknagher ERLRAt i ng
Pocal lengih 1o gt dHk paoit poda SyiteR Mool Skr BRE. Bhepyi i ca
ot eRe ) %‘1&“«&@@%@%@@@%@“{% “Hek 0 HARY, s&&gss; g (i
op ted, the bacé%ltfs{b Q!,d'm ;g?eetgrﬂgfgz &Stﬁé cu{:ﬁg pgpgggg

th OS is not edua 1", S nov 1SS 6ppe

in step ZR1 thatjd heRES&HIU Sthd 1864 %oéf‘@i@ﬁckéééét%bm nating.

processing, the lens position detecting processing is exectted (in step

ZR12). Next, it ?ocedéﬂﬂfd(iﬂ Ned PZRAYL ) ardl et her ppocastihgeiRos is equal
to "". Steps ZR1 nd ZR13 are repeated until

steps ZR4 through ZR6, ZR15, 2ZR18 and ZR1l9 is

udged

repeated as iong as the zoom mode switch MVSW is-

- kept remained in OFF state,; thereby causing the zoom
lens to be continuously moved toward the camera
body. The focal length display is changed in
response to the movement of the lens. Namely, the -

<:) displayed focal length of the lens is decreased in
response to the movement of the lens toward the wide
side.

-If the zoom mode switch MVSW is set to ON, the
processing is shifted to step ZR20, where it is
judged (in step ZR20) whether or not the flag ?STEP

L,; - eguals "1%, As the flag ?STEP would have been set ‘to
0" when the lens was continuously moved towards the
camera body, the processing similar to the-
processing when the zoom wide switch WIDE is set to
OFF occurs, that is, the processing in:steps ZR7 -
'through ZR14 or steps ZR7 through ZR13' are
performed.

When the zoom wide switch WIDE is ON and the

zoom mode switch MVSW is kept remained in ON state,



the PCS equals "12" . The zoom notor brake is applied (in step ZR14) when
it is judged that the current POS is "2". Then, the processing is returned
-to the MAIN processing (in step MA59).. As above, the lens is positioned ats
_the wide extremty. Even if the zoom | ever 12 is rel eased (placed at its _
ngutral position) after having been Lightly operated, the |ens.novenent can

e stopped i nmmedi ately. Wen it.is-j d that the zoomw de swtch WDE is

00 DR ek A o S Bha b P Rbe R, ardE on PO:
i 0. | d ZR17
FLZCFE?]'SZSS'QR 2, uF s, Fod s Fpla e&ecuféﬁs--séﬁgé?%%}ﬁﬁ?) Next, 1t

e - POS
|2 119950, §08PR SR 1S o Ui dBerElaRRLS s Ehafle OB 15 1o
equal s t0 tRat EB% E@H@ﬂﬂﬂdﬁstH&ﬂﬁ*ﬁébéﬁ&ﬁtQHaé'ﬁbﬁtSQeKR14) when the <:>

current POS equals "2" , and the processing is returned to the MAIN

processi nggeflettedep AT Nis |daddie tHE CEES: MBSTEP sierrepRletZR1l7, ZR12
through ZR14, elimnation of the backlash at the wide extremty is

per f or med. thﬁhen"l t and Jm@woaﬂﬁmm&hiﬁtedhm #6epi 8R24,n0t equal -
"1", it is Judged (in step ZR18)

where: it: is Judged whether or not- the current DIV is

equal to- the data stored in the:memory-S&DIV.;When

the current DIV-is.different-from the.dgta stored in

O

the'memory.STﬁIV,-thé processianis,shifted to step

ZR4, and the processing in steps ZR4;th?oﬁgh.ZR6f

steps'ZRis,-ZR;S,.ZRzo;and ZR24.afeﬁrepeatedig;_ .

executed. Then, the prpcessinq-is-SHiftéd-tO¢step-

Zstwwhen=the_currént~bIV is judged;tQVbejequalnto;

the data stored in the memory STDIV~in_$tep ZR24.
In stepfZR25,.a“stand*bY-procegsing fcr_5o ms

waiting is performed. Next, the zoom motor forward

rotation (in step ZR26) and the 1ensﬁpositi¢hm

detection processing Cin-step-ZRZQ}-are_exedﬁtedinn _;Ji

step ZR28, ‘it is judged;Whethér-6r not-the current |

DIV equals the data Stofed'ih thegmgmory;STDIV.:The

ptocessing;in,steperRZ? and ZR28 ié}repeatedﬂﬁntil

the current,DIV-equals-the-dafa storéd iﬁ;thé_memOry

STDIV. When the DIV equals the data-stored.in the

memory STDIV, the .zoom motor brake is applied (in.

step ZR29), and the processing is-retﬁrned'to MAiN

processing : (in -step MA59).



whet her the zoom nbde switch MVSWis ON or. OFF. \Wen the zoom node switch
MWSWis OFF, the flag ?STEP is set to "0" (in step ZRI9), and then, the
pré&cessing is returned to the lens position detecting processing (in step
ZR4), and the processing in steps ZR4 through ZR6, ZR15, ZR18 and ZR19 is
repeated as long as the zoom node switch MSWis kept remained in OFF
state,~fhereby causing the zoomlens to be{fdntinuously noved toward the
canmera body. The focal |ength display is changed in response to the
novenent of the I'ens. Ifakdiey £kate WBOQNEN cie ronee Fehgkd %9"{ fén| ekspi s
decreased in response t,o the movenent of the lens_toward the wide side. |f
t he zoom node SWI%A}H wiswtihe JAIN progessingr AR HRG FRORNYLERJ 10 step

ZR20, where it is_j.udge .0 step ZR20) . whether_ or. not_the flag ?2STEP
caual s m 1 ns t PR WO ST R i E phE ptofes TR s
copthnuously nov I s, 4t dy, r | I ] ., to the
pr oe€ssi ng when ?’ﬁetsg;o m%%é%%m%‘%& al%&rs]gl?gt%f@%%g%%%ﬂ:%at IS,
the processing i e G d ﬁggﬁﬁ 1 4 hggygh ZR13' are
performed. Wen tgﬁ%bzggn]i%\?viicfte%w tc ?)ngél%éf a'ncaiﬁtzﬁlté zlgom nmode switch
MWSWi's kept renpraeédsind\rdatifes step MAS1, steps MAS54 and MAS5S5 -

are skipped. Accordingly, when step movement of the

lens is selected, the next step movement can not be

performed unless the zoom lever 12 is released and.

the zoom wide switch WIDE is once set to OFF.

[EXPOSUkE/SHOOTING SYSTEM SETTING SUBROUTINE)

(:>' . - Fig. 33 is a flowchart illustrating an

| EXPOSURE/SHOOTING SYSTEM SETTING subroutine, which:
‘is called in step MA44 of the MAIN processing. This
is a routine for setting the above mentioned
exposure system and shooting system according to. -
inputs of the mode switch EXPSW, the drive switch:

o DRIVSW, and the select switch SLSW.

-As this subroutine starts, the state of the .-
flag ?SELECT is judged in step ET1l. The flag ?SELECT
is set to "1" when only the select switch SLSW is
set to ON between the switches used for setting in
the preceding setting, and is cleared if the select
switch SLSW is set to OFF after variables setting:
which is described- later.

If the flag ?SELECT is equal to "o%, it is



t he processing reaches step ZR20 via steps ZR6; ZR15 .and ZR18 unl ess the

PCS equals "1".

the case that the conti nuous zoom novenent has not been selected. In this =
case, the flag ?STEP is kept set. to "I", and the processing is shifted’
t® step ZR24, where it is judged whether or not the current DIV is equal to.

This processing in steps ZR6, ZR15 and ZR18 corresponds to

e data stored in the menory STDI V..T@hen the current DV.is different from
the data stored_in the nenory STD\V, the oces ng is shifted to step ZR4,

and the prabggep ghat the,o $ﬁﬁ%ﬂﬂuﬁ?

SVABRRABLEZ7R00  and -

In step
ata stored

iR Step ZFQG) and the

ZR24 are r Xec ed Th the [Of£gssin s _shifted to step ZR25
when t he cggﬁgﬁﬁg F?ﬁ Bl %?9?&#%&&%¥§¥5?ed in thepnennry
STD V {R24 50 t

S pertgriéggpégi"a g§%%%§§§%§br ngégﬁflon (ngh£or 5% and 1he

| ens posit t OGN egy

ZR28, p|t |gaﬁﬁg§g§SWEg?ﬁ§t or no?g?%%ggéﬁﬁght ' equgﬁlgétﬁe6

the menoryy el ¥withs RIDECIH Rhddked AP
the current DIV equals the data stored i'n the nenory STDIV. Wen the DIV

SAeps Al Z4KS kPs! epgat ed unti |

equal s t heegl@hars ! thel- 2ooke tEI® Bwittl PELIH o ogHe NBéen wiake is applied

(in step ZR29),
MAS9) .

switch WIDE is set to. ON, it is ]udged that - zoom -
processing is being performed. and, in step ET6 -a

three-second-t;mer_whlch.1s_used;forgmaklng_a__m_;w

judgment.for“executing the forced rewind ié;stafted,

and in step ET7, aeflag ?MDSWOF is set to non. This

- means. that the drive switch DRIVSW, ‘the select

switch SLSW, the photometric switch'SWS,qthe=zobm'r

tele-Switch:TELE and the zoom wide sWitCh~WIDE»are_.

all set to OFF, and the processing returns to the

point where-the-éubreutiné wasfqalled in the MAIN. -
processing. The flag ?MDSWQF is-set'to~"i“cin_step
ETS -when all the- above switchesfaféﬂset-to OFF, and

is. used-for detecting the situation where the mode

and the processingis returned to MAI N processing (in. step

switch EXPSW or the drive switch-DﬁIVSWﬁare“Set from

- OFF.to ON.

If both the zoom tele.switch TELE and the zoom
wide switch WIDE are set to. OFF, theeflég-?MDZMOF:s
which indicateé;thattboth the_zoom;teleaSQitch'TELE
and the zoom wide switch WIDE are in OFF state is

set to "1", and then: the condition;offthea--

photometric switch SWS is judged in step ET9. The "~



If-the ffég ?ZOOMEN is once set to "O' (in step MA13) in the MAIN

pr ocessi ng,

processing in step MA16 is skipped,
executed. Therefore, when the processing reaches step MASL,

and the zoomwi de switch WDE is renained in ON state,

t he

and the processing after step MAL7 is
st eps MA54 and

MAS5 are ski-pped. Accordingly, when step noverment of the lens is selected,
t he next step novenent can not be perfoUnﬁTkyﬂess the zoom |l ever 12 is

rel eased and the zoomw de switch WDE is once set to OFF
| EXPOBURE SHOOT! Rag S HEIMGR A U S | A SE £10 806 CPAIPE GHRRE

cal led 1 Step MERE GO N 19 GLC0HD omvee, LO0R, WS, e¥TbER. .7 i g

of the mode. ui { NDERR/RE £E FRE K, JPE 4t VERERbEE BRI
SL As this sugh%gﬂ(# A ion e %é’é i¥da t &.agIggﬁ.‘gCT_-_i S-judged in

step/ET1. The flag

is set to en only the s

is set to ON bet yndult S (RRECHISHE f18 6t tedDon ) £he - presessh
setting, and is Cleared if the select switch SLSWis set to OFF aftér

vari abl es setti ngswiiethrined ass tiHe pd it iwhdfe ttive f SulroSELBETWwAS equal

"0", it is

called in the MAIN processing through steps ET6 a
ET7 without setting the exposure/shooting systems
used in the AEAF processing.

_'If all of the above three switches are in O

et

to inputs

swi tch

fig

nd

FF

state, the processing is shifted to steps ET10 and

ET11, and the condition of the mode switch EXPSW

the drive switch DRIVSW is judged. If the mode

and

switch EXPSW and the drive switch DRIVSW.are in OFF

state, the forced rewind mode is cancelled in ste
"ET12 if it is effected.-Then,“after the shooting’
system display processing is executed in step ET1

the three-second timer is restarted in step ET14.

3,

In steps ET15 through ET17, -the state of the

select switch is detected. The flag ?SELECT is set:

to "1" and the flag ?MDSWOF is set to "O" 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‘isvreturned

to. the point where the subroutine was called in the

MAIN processing. If the flag ?SELECT is set to "

lll,

it is judged that the VARIABLE SETTING .subroutine.is

ect switch SLSW

to



judged that the processing is not under the VARI ABLE SETTI NG subrouti ne,

and exposure/ shooting systemdi splay are executed in steps ET2 and ET3, the
condition of the zoomtele switch TELE and the zoom wi de switch WDE -
i_s-checked in steps ET4 and ET5. If either of the zoomtele switch TELE or
the zoomwi de switch WDE is set to ON, it is judged that zoom processi ng

s being perforned. and, in step ETt?lZa t hree-second timer which is used.

for nmaking a, judgnent for exeu t he forc ewind.is,stajted, and in
step ET7; ‘Jl’ glg Fs ét H‘ '26’°m‘ﬁﬁlsa%ﬁé%r%r99%ﬁ sing 1% ve switch

O VN LB SRS, %ﬁ“‘%%%“exﬁéé%#’?%ﬁ%”?‘ﬁ iy Wi %&éé{ﬁdzi’ﬁé“ ee
pr ocessi ngtﬂgt%&ih%é?Fagg;}%gvﬁmeggdt Q:‘ﬁes tr,{} e al‘l ed in the

MAI N processi ng I's set to p when all the

above swi twhes &F& é@ﬁm&ﬁ PgFﬁseanénl ZooMe & @Eﬂi?lz%‘du "o Wyepsi tuation
where the nbde switch Wor the drive swtch DRIVSWare set from OFF

ON. |If botdukreu€aast hethdi bak RELE,aRhd VARINENRY SerEING Ch WDE are set
to OFF, the flag ?MDZMOF whlchlndlcatesthat both tthe zoomtele switch

TELE and tsubrootineéscoawthehothBE hand,n itFfis AMedessaryetoto "1, and
then the condition of the photonetric SMAtCh SWE i's Judged I n step ET9. The
clarify in which subroutine the setting is executed. :
»If-the-zoom_teleJSWLtchaTELﬁ,chenzoom_wldezs-
switch WIDE and the'photometricfsﬁitchgswssare-set, o
to ‘OFF, and. the:mode sWitch-EXPSW;is¢sstito_ON, the
processing goes from step ET10 toJETis,:ahd~the
‘three-second timer is started. - . - |
In step ET19, - if..' the flag. "MDSWOF:Ls set .,ts .
”1H;pthatais;aonlyfwhen-both-the_medeyswitch-EXPsﬁ- /
-and ‘the drive switch nRIvsw1are;sg;gt@:oEE}ihf;he~
precedihg5settingaprogessiﬁg;:tﬁéfpfééessingiis;"
shifted.to_sfeps ET20 through:ETZG,esnd the setting
'is;executed‘ Thefefore,'anyschange'Of.thE-Séttingr, |
sheuld;beia0cepte&;after.the switeh*isgonee set to O
OFF. If the settithis;perfOrmed-whenaeithe:,switch
- is set to ON-in-the-pfeCeding Setting;.the'setting
is ceaselessly. changed when the. button is kept L
depressed contlnuously, which causes the operablllty
of.the;camera-to.be~worsened.
If it is judgedmin;step.ETZOvtﬁst~the;modefe
switch EXPSW is set - to ON, the increment and limit

processing of the counter EXPMODE, and the exposure



flag ?MDZMOF is used for detecting the point where the zoomtele swtch
TELE or the zoomw de switch WDE is set fromOFF to ON, in a VAR ABLE
SEFTI NG subroutine which is described later. If the photonetric swi tch SW5
is set to ON, the processing is returned to the point where the subroutine
was CS;DEd in the MAIN processing through steps ET6 and ET7 without setting
t he expOsure/shooting systens used in the ZF24F processing. If all of the
above three switches are in_OFF state, the processing is shifted to steps
ET10 and ETlI 1, aRY¥sted &dsMl@YoPrsicasfingRrs wecfrmed ingter drive

switch DRIVSWis_judged. If the node switch EXPSWand the drjive switch
DRI VSW are in Gzﬁll'gt’*att@,rw fFeed The il MR SELtch BXPSY 15 Sekp ET12

ifoit i ffected, , ;after. the shqQoti t di.s ' '
xcouted n of op CRrOEs i e, Sk A (VS LGS hllv i LE 5t 14, 1n
teps ET15 th 7 . .thq St f W E£h S, d . The

f1 $)oseLBCT f?”ggt 5?% ‘”"I‘t‘i i sﬁﬁ*g’ﬁolE%m@g@? :ﬂééeﬁ:' tHe of'g‘?’gé’g?'éﬁ ET7,
if th | ect Lhah hs-g 4 ' S ' t
Lo OFF, the 1 a0 TSR - B ccesrird HE tig Sl T e (sl o The
poi nt where the gHar ghbiotd ndPSystdut @ighidie ﬂ\%ﬁ\é’a\ﬁﬁﬁgg If the flag

?SELECT is set to "1", it is judged that the ETTI NG subroutine is
performed. In either case, after setting the flag
?MDSWOF to "0" in step ET7 to indicate that the mode
o switch EXPSW and the drive switch DRIVSW are set to
hat ON, the processing is returned to the point where :
the subroutine was called in the MAIF processing. In
this case, the limit processing is such a processing
_(:) that the counter EXPMODE is set to "O," and the
counter DRIVEMODE is set to "0000," when the counter
EXPMODE is further incremented from "2, or the
counter DRIVEMODE is further incremented from
"0011,". .
If it is judged in step ET10 and step ET11l that
g,g the mode switch EXPSW and the drive switch DRIVSW
are set to OFF and ON, respectively, the condition
of the select switch SLSW is judged in step ET27. ‘In
case that the select switch SLSW is 'in ON state, the
processing is shifted to step ET18. In case that the
select switch SLSW is in OFF state, it is judged
whether or not the three-second timer which has been

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

processing is in progress toward step ET19 until the



72. being-perforned, and the zoomrel ated processing is skipped in the MAIN.
processing.-1t is because since the zoomtele switch TELE and the zoom w de
switch WDE are commonly used in ZOOM TO TELE/ 2Z00M TO W DE subrouti nes ons.
. the one hand, and VAR ABLE SETTI NG subroutines on the other hand, it is
. npcessary to clarify in which subroutine the setting is executed. If the.
Zoomtele switch TELE, the zoom widéf@witch WDE and the photometric sw'tch

sors”t Fo it vt Hier B AT oRHAl Hi S o AL whi B TR,
ETI 9, i _ 2 _ LS Lo "1t i.S...Ql
switch | EX}:}%V%%%Q?%%@@%@E%} ? E: ﬁ'&&?zfi\/g%' ;?2}% 'Ie%"to%v%ﬁ%%gt pr Eac gd irrgg ©

setting processtNgo ﬂg_.g&ggg@SEgg}iha sllg‘lts gy eps ET20 t hrough ET26,

and the setting is executé herefore, any change of the séetting should be

accepted after the switch is .once_set.to,CFF__Lf the setting is performeg-=
when either switch is set to ONin the preceding setting, the setting is N\
ceasel ess| yyaireaged $RerINGesPBROUTINE] kept. depressed continuously, which
causes the operability of the camera to be worsened.- If it is judged in
step ET20 that Fbg.nBdeis a flowchart of the VARIABLE SETTING
subroutingiwhich"isudiverged,frommétengTlfoﬁ'the
EXPOSURE/ SHoo';'_'ING. SYSTEM SETTING subroutine. This
- subroutine is executed qnly.when:the'geleqt switch .
SLSW was in ON.state in the préceﬁingﬁ
exposure/shootiﬁg-system séttingipr¢ces§ing,»1n this
VARIABLE SETTING-subroutine,:three;Vériqbies_are -

availahle@hthe'nuﬁber-of-the;ffames_fbr_the

SELFfTIMER shobting,_the intefﬁa; stagting_time, and
the interval time. . T '._ |

Each vériable, corresponding datafsﬁéfed:in the
memory, and indic&tion.mark to be displayed in the

LCD panel 19 are showﬁ_in the tabieé,bélOW:



switch EXPSWis set to ON, the increnent and limt processing of the
counter EXPMODE, and the exposure 73 system di spl ay processing are
performed in steps ET21 through ET22. If the node switch EXPSWis set to
OFF, in_this canme the drive switch DRIVSWis set to ON, and in steps. ET24
through JET26, the increnment and limt processing of the counter DRI VE MODE,
and the shooting system di splay processi ng'7§e performed. In either case,
after setting the flag ?MDSWOF to "0" in step ET7 to indicate that the node
switch EXPSWand the drive switch DRI \@leaéelset to ON, the processing is
returned to the point where the subroutine was called in the MAIN

processing. In E'|11"S"(7&'S‘E"1‘+TE"‘|'I‘TH1" oTesStTY-Ts-spth~a-processi g that

t he counter EXPM; andf th DRI V. Se!

[err] when the cqunter e&iﬁ\%‘;&:{a 4urthere‘|’€£ren€énte from|err? -

copymter DRI VEMODYE iforf @eliferTimesr enented frobdtarr] it is judge |n step

ETNO’and step ET31l_that _the mode switch EXPSW.and th, drive_switch|DRlI VSW
are set to OFF and ON, respectively, the condition of the.select sptch

SLSWis judged i} step ET27. ‘In case that the selectiswitch SLSWi¢ in ON
state, the proceqsing is3shifted to step ETI® In cape that EKe




select switch SLSWis in.OFF state, it is judged whet her or- not the
three-second tinmer which has been started in steps ET6, ET14, or ET18 is
timed up. The processing is in progress toward step ET19 until the tinme «
of the three-second tinmer is judged. As.the three-second tinmer is tinmed
E;, the shooting systemis set to the forced rewind in step ET29. [VARIABLE
ETTI NG SUBROUTI NE] Fig. 34'is a floWehart of the VAR ABLE SETTI NG -
subroutine which is diverged fromstep ETI of the EXPOSURE/ SHOOTI NG SYSTEM
SETTI NG subroutine. Thi's- subroutlc%lésfmecuted only when the select swtch
SLSWwas in ON state in the preceding exposure/shooting system setting
- processing.. In'this VAR ABLE SETTI NG subroutine, ‘three variables are
avai | abl e, "4ﬁé’ﬁﬁﬁﬁéf"F’Fﬁe1ﬂﬂ§ﬁﬁ$17ﬂ’1?ﬁf?§i,-WTTI}TsﬁboTThg, t he
interval st atht@gvawata%dn@m:maervaiaztiarme CthaPEaePbR, | cor respondi ng
data stored|i , and indication mark tp .be dlspIayeH in the LCDy
panel 19 arLIEFSﬁHa}nQBHE tabl es bel dqw 9@ t"thle 1 Nunber of frames

Vari able . eelodicatian -

.10 seconds OH | 108
20 secohds - 1H '} _ .2§5_
30 seconds 28 | 308
40 seconds ' : 3H 1 40s
50 seconds 44 - ] 508 -
1 minute s | 1m A
2 mlnutes _ 6H = -:-2 m:
'3 minutes 75 | 3m
4  minutes = | sn | 4w

'9 hours " 1cH o h

10 hours _ iDH | 10h
12 hours 1EH - . ‘12h-

24 hours _ . 1FH - |  24h

{ SR U - -



fofSafrTHmr : : data 1

H 1 EX 2 1H

2 EX 3 2H 3 EX 4

3H Co ) 4 EX5 | 4H

5 EX ° Y6. Table 2 Interval starting tine Vari-able Indication
Interv time data 10 second§7 H | Os
20 seconds 1H 20s 30 seconds 2H

30s 40 seconds - Step P@H in Fig. 340§1595§§é§ﬁ§sa VARTABLE 4H
50s 1 minute im 2 n1nut

2 m3 nminutes SETTING subq¢pt1ne for ge}pgt ngngpgsvarlables whiq§4

4 m9 hours hour | Ch
12 hours are 1153§$r55ﬁd2anhgags 35. The VARIAB}EHBELECTION'24h

C:} subroutine is a processing for selecting one of the
memory data to be changed among three sets of memory
data for the number of frames for SELF-TIMER
shooting, the INTERVAL starting time, and the
INTERVAL time. Selection of respective data
corresponds to the value of the variable SELEMODE.

' SELEMODE=0 corresponds to no variable, SELEMODE=1
corresponds to number of frames for self-timer
shooting, SELEMODE=2 corresponds to the interval

<:> starting time, SELEMODE=3 corresponds to the

interval time. -

If the shooting system is set tb the self-timer
shooting, the SELEMODE is set to "1" in the VARIABLE
SELECTION subroutine, the return value "Variable
Exists" is set, and the processing is returned to

Q_; the point where the subroutine was called in the
VARIABLE SETTING subroutine. If the shooting systenm
is set to the interval shooting, the SELEMODE is
changed to "3" if currently set to "2", otherwise
the SELEMODE is set to "2", and the return wvalue
"Variable Exists" is set, and the processing is
returned to the point where it was called. In the
case that the shooting system is neither the

self-timer shooting nor the interval shooting, the



Step PS1 in Fig. 34 illustrates a VAR ABLE SETTI NG subroutine for selecting
the variables which are illustrated in Fig. 35. The VAR ABLE SELECTI ON
subroutine is a processing for selecting one of the nenory data to be &
.cQanged anong three sets of nmenory data for the nunber of frames for
\ggLF-TINER shooting, the 1 NTERVAL starting tine, and the I NTERVAL tinme.

el ection of respective data correspdi@s to the value of the variable -
SELEMODE. SELE =Q corresponds to ng variabl e, SEL =1.corresponds to
- nunber . of ﬁ%?gg%%g%e??@t’-,‘r‘r&ro-"slﬂj%tphﬁz,'e'-SE‘EEﬂbﬁggc Pr&8%onds to the

hoot | ng_ Syaieevard e, B NG et A ORRIE vig VeRieRiBl e | ot 1o

"1" in the VAR AR 1 QL i i NEat bl Sk ok Luerayas abl
Exi stor |3 "bp, e M pdRe bt A ori il Th Ruk BN ) e

subroutinegﬁq@rﬁaJéﬂkgdhg“' VARI ABLE SETTI NG subroutine. If the shooting'
systemis set to the interval shooting, the SELEMODE i's changed to "3" if<:>

currently set tan Zhe MiATGIABSE SPPritwt EAEBFoueing) 18 tBe and the return
val ue "Variable Exists" is set, and the processing is returned to the point

where it waetuan ahlde dfhetitasear Tathlé hee SéebingopByeessing fiei t her the
self-timer shooting nor the .interval shooting, the
"Variable Exists" the data displayed in the: LCD . -
pahei-19:is.storedginfsteps_Pszgand PS3,yand-all,the
indications .are turned OEF;once,lthén-the VARIABLE - .
DISPLA¥-subroﬁtihe.in Fig. 36 is@carried:out in'Step
PS4. | _
: ﬁThe‘VARIABLE'DISPLAY subrouﬁinehis”a_zoutinep

for displaying the{Se1ected~Variabie'data with:

reference to the variable SELEMODE which has@bgen_

.set in the VARIABLE SELECTION subroutine. ‘As the

VARIABLE;DISPLA¥.subroutihe starts;wthé,display of

the -exposure/shooting system is'oﬁceJtUrnedrOFF,z-

number of frames for the self-timér;éhooting~is-_r

displayed if SELEMODE=1, and the self-timer . . <

.indicationnmark'is:illuminated to urgefa- |

photographer to set the number qf-f?amesiu;
u.aIf;sELEMQDE=2,vthe.interval #tartinggtime_is

displaYed,-ahd the'INT mark whichﬁindiéaﬁes the - .

interval mode, ' the ‘mark -"s" indicating the'st§rting

time and "—--->".are-illuminated;hln~this:Camera,.it

is possible to set the interval stért-time”by a

relative time.:In the conventionalucameras,eitghas'



SELEMODE is set to "0". as there is no need to set the variable, and the
return value "No variable" is set, then the processing is returned to the
VARI ABLE SETTI NG subroutine. In the VAR ABLE SETTI NG subroutine, if the
return yalue of the variable selecting processing is "Variable Exists" the
dat a dlﬂblayed in the LCD panel 19 is stored in steps PS2 and PS3, and al
the indf’cations are turned OFF once, then tie VAR ABLE DI SPLAY subroutine

in Fig.- 36 is carried out in step-PS4. The YAR ABLE D| SPLAY subroutine is-a

routine for d|SFHQ@GHQS?h%°§@?%€@eﬁh9ErFBSIénHQFHa%AFH°PEF89eﬁ§érFO t he
bl SELEWCDE h h b ' | ABLE SELECTI_ON t
X:r{ﬁe SARIABL igké o%ggnéys?ér?ésoEﬁgédFéﬂﬁaygbfrﬁﬁgreiUQEPU e
/ shoot t t f f h
it oo o S g S s, BGOSR S0

sel-f-timer shootlng | e se

' ”@_at lon mark :\%DtLEHZH&‘t tEﬂeth{:'FEQai‘ Eﬁﬁéoﬁéaﬂﬂéﬁlego anl ¢ ‘i'ti\\é er

fr SELE e Interval starting tine aye the

I NT mark Wh' ch i ndi&adSRvéheibRAE" ¥ahePRECmubBenEREKa" §1obﬁdlfﬁ?ah*tflﬁ>ri he
starting time and "---->" are illumnated. In this canera, it is possible

to set the intervelcéhérd &f Eh8YpResht! infehtidn tant ieizgaeethieonal
caneras, it has

same time table both in the interval start. time
setting and the interval time setting. Consequently,
in the camera embodying the present invention it is
unnecessary to have any clock function. :

In the case of SELEMODE=3, the interval time is
displayed, and the marks "INT" and "<- ->" showing
<i> the interval time are_illuminated.

As the VARIABLE DISPLAY subroutine is completed
each time, the selected variable data is incremented
in steps PS5 through PS12 when the zoom tele switch
TELE is ON if bbth the zoom tele switch TELE and the
zoom wide switch WIDE are set to ON in the preceding

W setting processing, and the variable data is .
decremented when the zoom wide switch WIDE is. set. to
ON. If both the zoom tele switch TELE and the zoom
wide switch WIDE are set to OFF, the flag ?MDZMOF is
set to "1"., Contrarily, if either switch is turned
ON, the VARIABLE DISPLAY subroutine is executed -
after setting, and the flag ?MDZMOF- is set to "Q".
The processing in steps PS14 through PsSi18 is

executed regardless of presence or .absence of the:



been so conposed that the interval shooting start tinme can._be set by an .-
absolute tine. Therefore, the tine table which is different fromthe table
used in setting of the interval time-is needed, and further, ‘the
conventlonal caneras nust have a clock function. A canera of t he present:

vention can utilize the sane tine table both in the interval start tinme -

\settlng and the interval tinme settisgeo Consequently, in the canmera
enbodyi ng t he esent invention it is unnecessary to have any clock
function. Yariskleadatads SELENMODE=3, the interval tlne i's displayed; and

the C/‘QETZB'L"E-N-B %E'Lﬁ@;gﬁbéil)f?*ﬁz%gges%eé 5% W arf%é'iri{“eﬂf‘éﬁd e

variable d éggﬁﬁge flghgtgggwggglgpsﬁH%EEE zoon1te|e

switch TEL zoom t SWtC “the zoonlmnde

switch W @rﬁewﬁ é EQithhl ﬁx\ixgelﬂr %%%d‘t%goideé&i %é)m and the

variable data i s ecrenente en the zoom wi de swt set to ON.

I f both thgeg tebﬁ sii EaBeTEhEtaRHe! RRAQWNNEH S Mr&eh WDE are set to
OFF, the flag ZMOF is set to "1". Contrarily, if either switch is

turned ON, cﬁiﬁgé@ﬂ PBLEsDHGRYAY tHatOthienwardadias datch affd er setting, and
the flag ?MDZMOF is set . to "0". The processing in steps PS14 through PS18
i's execut doeingasetcuitbf pntseastounngbmecdim‘pltd)e, the-
- processing is returned to the.point,where~the o
subroutine was called in-thegMAiN'pfocessing; In
case that the select switch SLSW;is'set'te,cN;evenn
though the flag ?MDZMOF is "1", the processing is

returned to'the'MAIN processingias#well.

As the flag ?MDZMOF is "1" .whén"ﬁthé. processing

reaches step PS14 with the variable data being

. absent,  the flag,?SELECT is set tq-“oﬁ;if_therselect
switch SLSW is OFF, and the processiﬁg-is reﬁurnedr'
to the MAIN processing. In the case that both  the-

zoon- tele. sw1tch TELE and the zoom w1de sw1tch WIDE

arevjudged.to-be OFF even though theavarlable-data; LZ

.eXists;-thevflagf?SELECT is set to "0" when the. -
selectuswitch'SLSW is.oFF; and the data-étored'in<;
. 'the memory is displayed in the LCD*panél.19.~Then,
the processing-is- returned to the-MAiN;pﬁocessinq..
» The -VARIABLE SETTING subroutine is-described-in
detail with: an example. . | |
.-If each of. the zoém tele switchpTELE; thé zoom

wide switch;WIDE-and=the;photometric_Sﬁitchasws-inf



vari able data. If the flag ?MDZMOF'is set .to 0", that is, in case that
either of the zoomtele switch TELE or the zoomw de switch WDE is set to
ON+n the preceding setting, or in case that the variable data are changed,
it is jyudged that the variable data is being set with- out restoring the

di spl aqy,) the processing is returned to the point where the subroutine was
called™n the MAIN processing. In case thd&the select switch SLSWis set
to ON even though the flag ?2MDZMOF is "1", the processing_.is returned to
the MAIN processiHfF &takdd the exRosyrg sSXErPRPrisschanggdcAnenaffedcessing

et To o' it t MDA ST HiF diods | v EEeh ERRSHNLs P LEPRGORE
TELE and the zaoMwoly S sl S SupdBofd (ShndStie 7sFARY 15 G "
R A R s e
D Pl ote S A 5 nbd ALY Sadohr M Biocesong
each of the ZooBnaRlged Wric affitdiF, afd¥n&POdhong three modes of AUTO,
Strobe ON, and Strobe OUT, when the mode switch
EXPSW is repeatedly changed ON/OFF.
o~ - If the drive switch DRIVSW is changed from OFF
to ON, the shooting system is changed one by one.
The shooting system is changed among four modes,
i.e., FRAME-BY-FRAME, SELF-TIMER, SELF-TW, INTERVAL
<:> modes. -
~ In the case that the shooting system is changed
from FRAME-BY-FRAME shooting to the SELF-TIMER, the
VARIABLE SETTING subroutine is called when the ' -
éelect‘switch SLSW is set to ON after the drive -
switch DRIVSW is set to OFF, and the processing -
&;f ' stays in the setting processing of the number of -
frames of the SELF~TIMER. By operating the zoom:tele
switch TELE or the zoom wide switch WIDE with the:
select switch SLSW being in ON state, the number of
frames for the SELF-TIMER can be changed. If this
change is made when the zoom tele switch TELE. and
the zoom wide.switch WIDE are set from OFF to ON,
the data is changed by one step even though the

button is kept on ‘being depressed. If the select: -



wi de switch WDE and .the photonetric switch-SW5 in OFF state, the
exposure systemis changed one after another when the node swtch EXPSWi s
set fromOFF to ON. In order to change the exposure system it is necessarys
.to set the node swtch EXPSWto ON after it was set to OFF once. The
;%}posure system i-s changed one after another anong three nodes of AUTO -
trobe ON, and Strobe QUT, when thes®g@e switch EXPSWis repeatedly changed
OVOFF. If the drive switch, DRIVSWis changed from OFF to O\, the shooting
system i s SHEHORSHAE 15 -8RE I¥AR ONo &P 'Rﬁ%gyé:&\?mﬁ -‘f¢hged anong f our
nodes i.e. FRANE_BY_FRAN%?S%E#E_TlNER’ SELF- TW | NTERVAL nodes. In the

case that Q¥EF%§§%E?nbss dChanged f r om FRAVE-BY-FRANVE shooting to

t he SELF-TI MER i he MARI A SELT QU h e J S Gl 1en the sel ect
swi toh SLow o g, AR St Pl EVCeRUh iy okkhagt S $HEE", "o anc
the processhif-fis. the! IRTEAVALNAGBROCRYY Meiid\prautiri g frames of (=

the SELF TIMER. By operating the zoomtele switc CE or the Zzoom w de

switch W 5 WkE 1hEefehechtartinh Sind etaitsd WHAN T Seldwt nunber of
frames for the SELF-TI MER can be changed. If this change is nmade when the
zoom tel e switelh SESE dsdsétetooom wifterswhe: ArdvEswitcaret from OFF to ON,

DRIVSW is set to OFF. It is possible to set the.

interval starting time. when therOquteie,SWitch:

TELE'and:the zoom. wide sﬁitch:WIDEkarg,S¢t¢t0hON'"- e
while-the'select-switch SLSW is-iﬁﬁdnﬁsté;é;fiﬁ;the
select switch~SLSW.is,sét to OFF,htheaéeﬁtian_
prdcessinq:isfcancelled; ﬁoweVer;-ifrthéﬁééléct-
switch SLSW is set-to"ON again, the setting mode of
the interval time is effected. Theniﬂit-is;poééible' :
to:set the interval time-by setting@the{zd§mftelév

switch TELE_and-the=zoom-wide-Switch,WibE;while the

select switch~SLSW—is‘in ON'state;-When thé-SeieCt;

switch SLSW is set to OFF, the setting processing is

terminated. In-this;case, ituisgﬁdssihle-tor T e \%5_
repeatedlyaset&the~interval stértinq;£ime'énd,the-.=
interval time. & : .. | : _ _
.. The. SELF-TIMER shooting or tﬁhe_'-.INTERVA'I) SR
shooting.isuexecutedrbased~pn'thégsetadata=when+the
release switchvSWR is'set to ONiafter’the'above~'p~
setting.is_cqmpleted. |

The  three-second: timer is checkedronly if the:
drive switch DRIVSW is. kept in ON state. If it-is -



the data is changed by one step even though the button is kept on being
depressed. |If the sel ect swtch SLSWis set fromON to OFF, the setting
prqcessing is cancell ed. Wen the shooting systemis changed fromthe -
SELF-TWto the |INTERVAL node, the setting processing of the interval
startiing tine starts when the select switch SLSWis set to ON after the
drive SWitch DRIVSWis set to OFF. It is f&3i.ble to set the interval

starting time when the zoomtele switch TELE nd the zoom Ww e switch W DE
are set to ON whoM@gede thate the fhime, i§ 4R, sthe %?\Pgéé’?@ s¥? ?ﬂel§el ect

h SLS CE d.
"I the select swhtkn e i FURAH sulhll 356Ee, ok CeRd BRzERRe sPIE
i nt | ti t t t
'bS Setting the >SHECH Sws, S¥ et o oA Z*‘?%ﬁ‘?f?%’“ 5! REVEND BBAKS, 1| 0°
hoge! oot Ut cumssang W it ierydibe; § o} 6 owSuLAER, SERW i s set

the setting processing Is term nated. is case, I{ i s possible

to repeat edl y selejipe deRfigidyals Exddddewn ti e and the i nterval time. . The
SELF- TI MER shooting or the |NTERVAL shooting. is. executed based on the set

data - when the release switch SWR is set.to ON after the above

[AEAF CONTROL ROUTINE]

Referring to Figs. 37-A through-374c,-and Figs.
38~A through 38-C, the AEAF CONTROL routine of the:
shutter-related control system is described below.
If the shooting system is set to FRAME-BY-FRAME
shooting, this routine is executed when the
photometric switch is changed from OFF to ON in the
main prqcessing. When the second.br later shot is -
taken, after the film winding is executed when the
shooting system is set to the SELF-TIMER mode or
SELF~TW mode, or after the INTERVAL CONTROL
subroutine is completed when the shooting system is
'$¢~ set to the INTERVAL mode, the AEAF CONTROL foutine

is executed from the terminal of "AEAF CONTROL 3"..
In steps EFl1 through EF3, the range finding -
data is inputted, and the lens latch operation (LL)
is executed.'If an object distance is within a-
focusablé-range of the camera, the green lamp is .-
continuously illuminated. If not, the green lamp
blinks to warn the photographer that the object

distance is out of the focusable range. The LL



setting is conpleted. . The three-second timer is checked only if
the drive swwtch DRIVSWis kept in ON state. If it is j udged that the
time is up, the shooting systemis set to the FORCED REWND node. |f the
pQotonetric swtch SWs is set to ONin the FORCED REWND node while the
drive swtch-DRIVSWis in ON state, the filmrew nd is executed. [AEAF
ROL ROUTINE] Referring to Figs. %A through 37-C, and Figs. 38-A -
t hrough 38-C, the AEAF CONTRCL routine of tge shutter-related control
systemis ORETAHOR J& AR BRI LRT idetspining the ABOBRAVE- BY- FRAMVE

h i ng, [ I o | S wh h hot iC switch,i h d
From ORE ¢« SheNLetia 4 58 el IR GrgeR PRCECERN khsr SbERE Shor i o
ken, ft i M sndi L | t; ' £.Shoot i | t ' t
to the Spi PapRfEe she" Dinitad g FindlEg adEad PN Y STRG, °
subroutine i 'S copplhaleaenidonskPOtoRIRGESEERE I AeSEE 10 the | NTERVAL

node, the AEAF CONTROL routine is executed fromthe term nal of "AEAF

CONTROL 3" elvcuitish fxoh tHoWkrihsal tée tREUREAFNdbAErEat 8,is i nputted, -
and the lens latch operation (LL) is executed. If an object distance is

within a fehatallsy rianghefcdse tierskootinggspetehaid set to.

&

the INTERVAL, the SELF-TIMER, -qr_:'.th_e;_.'.. SELF-TW. mode,

and the shot ithhe-second one;drifhereafter;;the

range finding and the LL_processing;are;hotjCariied

out. Therefore, in such a case, the'precedingaLL' . -
data is used asﬁit is,-thereby'making=thg.focal
point toﬂbe thefsame'as.that,of thQ*firét_shot; This
is becaﬁse-of'pfeventing-slip ofﬁthe“focal'point -
whenjﬁhe:objeéﬁ to be photographed.moﬁesyfrom ﬁhe
‘range .finding area of the central portion of the
frame. - _

In step EF4, the DX code repreéentiﬁg-the IS0
Sensitivity_of.a film is inputted,-anQ’the=inputted
DX code data iS'converted to an Sﬁ'véiue.which'is

| used for the exposure operationﬂadéordinQ-tb~Table:
3. Further in step EF4, in corresponding to the Sv
value (DX code data), a shutter speed (exposure)
compensation value AMEvsmin of afminiﬁnm:shuttér
speed (exposure) value Evs, and-a~cbmpensation_-
threshbld~exposure value AEvsfl Of'thé threshold
exposure value of the strobe flashing- Evsfl are set

for the AUTO mode of the exposure system. . -



continuously illumnated. If not, the green lanp blinks to warn the - . . .
phot ogr apher that the object distance is out of the focusable range. The LL
84.operation is an operation .for deternining the:amunt the lens is to be
noved in order to focus the object based on the inputted range finding

data. I™ the case the AEAF CONTROL routine is executed fromthe term na

of t he~AEAF control 3, that is, in the casggthe shooting systen1is set to
the I NTERVAL, the SELF-TIMER or the SELF- TWnode, and the shot is the
second one or thereafter, the range firkalteahd the LL proceSS|ng af'e not-
carried out. Therefore,  in such a case, the preceding LL data is used as

it is, thereby nathQJAu;-J4xxﬂ-+u»4u-44»4m&4¥m»saae—es-;ha&—e#- he first
shot. This is bec e of ev nt i sjip ocal i njthe
obj ect to be photcg?% J%s f r'oth the r %ge % ég %Q?h'
ceptyal . portion of-Lh&JHuyn;-44L4;£¥L $¥h-4¢m»{»Qemmhb4 Fes8nting the | SO
asytivity of a flilmis inputtjed, and the inpptted DX cbde data ifs
converted to an S| valde vhidh fis 24 f ot he| exPpoQr )pe?aPion accordi ng
to Table 3. FUFthéLJJlAﬂAﬂlJﬂQL-JJL 4£§4mmex@pLLLLhe-SM-uaLue (DX code
data), a shutter gpeed (exposure) . _ .
50 4.0 0.00 0.0
i 0 1 i00 5.0 0.00 0.0
L 1 0 20 6.0 0.25 0.5
L % 0 0
0 1 1 400 7.0 0.50 1.0
0O 1 O 800 8.0 0.50 1.0
| 0 o 1| 1600 | 9.0 0.50 1.0
0O 0 O 3200 10.0 0.50 1.0
1\ _________________________ - -—— _...-/



conpensation value [err]Evsmin of a mni mum shutter speed (exposure) val ue )

Evs, and a conpensation threshold exposure val ue AEvsfl of the threshold

exposure value of the strobe flashing Evsfl are set for the AUTO node of .

the exposure system 85 Table 3 DX 2 3 4 ISO Sv- Evsmin .

sgg'rr]Evsfl 1 1 1 25 3.0 0. 00 - ' 0.0 1
-0 50 4.0 0. 00 iSQ:- 0.0 1 0_ 1 100

0 2.2 i 790 0

0. 25 nytheyconventipnal ez&ﬁftmnl?%l y conﬁr%led .

iégoo gcamera,-t8e56%resholégé§posure-v%iﬁF(Pf autométlcé 0 00 3200 1

10.0

| j |
controlled gggrrgfaf:l?ﬁhltnﬁr esgh% (5’ e%&éﬁﬁga'%f?{%?g%gtcﬁgglt ?gbey
flashing ige EEZhQQ‘E W o %aq&plwwfué&f S%Eééfdiﬁ%%j?f ﬁhéh' mtgolbg O

used.

Accordi ngly 1en'a highly sensitive filmis us

e thres

bri ght neSSaVﬁhyﬁleeﬁ%tlQWe & it Gle Jéeisblﬂgeaﬂdrémoiawer limt of the
AE interlocking range are set -

brightness value for automatlc strobe flashlng and
the lower llmlt.of_the AE 1nterlock1ng.range are set
to relatively lower'valueS'with'respect-to.a'
standard value. N |

In'the camerabembodying the present invention,
if a highly_sensitive-film is used, not only the
threshold brightneSs-value'ofleutomatio'strobe.
flashing is lowered, but also the lowered picture
quality due to blur is. prevented If the f11m |
sen51t1v1ty is high, the threshold exposure ‘value of
the strobe'flashinq_Evsfl is increased to cause the
threshold brightness value of automatic strobe
flashing Evsfl to be suppressed to the'half of the
level emploYed in the oonventiOnal_cameras; and the
minimum shutter speed (exposure) vslue'EVSmin is
increased, thereby the minimum.shutter speed is

raised. & Evsmin and MAEvsfl are the compensation

values of the minimum shutter sSpeed value Evsmin and

of the threshold exposure value Evsfl, respectively,
with respect to the film sensitivity ISO 100 which
is used as the standard in this_embodiment.

Table 4 and Table 5 show the threshold



torelatively I ower values with respect to a standard value. In the canera
enbodyi ng the present invention, if a highly sensitive filmis used, not
onky the threshol d brightness val ue of automatic strobe fl ashi ng i s

| owered, but also the lowered picture quality due to blur is prevented. If
the fi psensmlwty is high, the threshold exposure value of the strobe
flashiTg Evsfl is increased to cause the t®gshol d brightness val ue of
automati c strobe flashing Evsfl to be suppressed to the half of the |evel

enpl oyed in the B¥AGBANR&S VAR ol thewd karhingiarthamARer speed
o Y e anbelt Bk e e e W, B ok TR B uangr hec’ '
Bvat |t espect | vaRye %}i?’hue&g@&%&qing i ST T PP %ovaﬁlq.ugh s
Uhlednol d - bri SAARssSnl TALLE %?ﬁ@{sasw"%ﬂ‘ Ruahe, é‘* cpidg’

hol d bri ghtnés I ng an nt er ng range

of the canera of (jier@"etaR! Pl % é(@{ues at the
wi de - side, and Table 5 shows 't al ues at t he tele s(l;%‘:‘ (V\here t he

bri ght ness val uepkighthkgsOoRagtle B ghtg)ess val ue Bv + 5).



- .Tabl'é 4 W.de

400 Threshol d bri ght ness val ue

8. 50

| SO 100
(Lv)

8.00 Threshol d exposure val ue (

| SO 200
Evsfl)

9.

- 9.00 9.50 10. 00 Lower
ié?v) ' 9.00 8.25
utter speed val ue (Evsm n) . 9.00
. 9.50 Shutter speed (sec.) ... 1/45 ~ 1/54
1/64 " Table 5 Tele - Table 4 | 507100 - 1S0O 200
bri ghyness-value e A e e e e 10 T e 10 25
exposiire_val ue (Evsfl) . -10. 00 50
AE in{er W88 ng range(ly) __IIS0 100 | 1¥89:5200 | 15590400
shutt ér speed val ue (Evsmip) 0. 50 C 9_75 "
Threshold brightness | _ - . §
value (Lv) 9.00 8.50 - 8.00 |
Threshold exposure o
value. (Evsfl) 9.00 9.50 10.00 |
Lower limit of
AE interlocking
range (Lv) ' 9.00 8.25 7.50
Minimum shutter speed | _ y
value (Evsmin) 9.00 9.25 9.50
Shutter speed (sec.) 1/45 1/54 1/64
‘\_ . . . _-------_-_ -------- ._ y

00

£

| SO

limt of AE |nterlock|ng range

7.50 M ni mum-:

9.25

1'SO 400 Threshol-d
”9;V5 Thr eshol d
Lower-.

limt of

9.75 M”ninum

10. 00

| (i}'



Shutter speed (sec.) 1/ 64 1/ 76 1/90 As the m ni mum shutter
speed val ue Evsm n changes according to the sensitivity of a filmif the
abqve setting is enployed, it is possible to effectively prevent influences
by blur_when a highly sensitive filmis used. It should be noted that the
shutt ér )speed is calculated fromthe exposure value Evs and the aperture
val ue S with the aperture value Av bei ng&85. I n case that the canera is
controlled referring to the above table, the strobe flashing range nmay be
partially overlapped by the AE intéfaRk&i%g range in the area where Evsnin
< Evsfl. In this case, by executing the FMcontrol operation with setting

t he apert ur g —vad=se-~2¢5- =G~ t-hre- Vet tie= + OWef ~ + e+ Frat - obt o+ Aed-+A-+he FM

operation by _approximately 1 Ev, f bl [o ph ¢ obt ai ned
wi t hout exce?&H\?el y over-exposed. allféitjgé)@EFS, pggéo%é@lngafggnggpﬂ) nt [err]
of ,epen aperLHFGAWMAﬁy4#—4un#xx9—44%4k§{¥¢4¢&£kaﬁd-+ﬂ—ifep-EFép% e.

t hfeghol d ejposur e .of the styobe flashjng Evsfl nd the m hi num
shufter speg g‘%asg@\ig/gqug}es&e AUTO node| of the exppsure systém and a
strobe gui d¢vaqmieer changsaryanount § erg]7@No. Wt hwoespec} tosthe wjde

extremity arfe obtai ned based on the focal |ehgth code DIV by refefring to
t he T 1 -

Threshold exposure
value (Evsfl) , 9.50 . 10.00. 10.50

L Lower limit of
' AE interlocking
range (Lv) ' - 1 10.75 - 10.00 - 9.,75

Minimum shutter speed| _
O value (Evsmin) . 9.50 9.75 10.00

Shutter speed (sec.) | 1/64 - 1/76 - 1/90

\ . . /

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 rangé may be



val ue-rel ati onship shown in Table 6. Table 6 DV

Evsm n,

2
0 1/8
. ON8-
3/8
0/ 8
0 4/8
0/ 8
0 6/8
0/ 8
0 7/8
2/ 8
1 1/8
3/8 .

Evsfl GNo. 1 Wde extremty O 0/8 : 9 0/8
-0 1/8 9 0/8 0/8 3 :
9 0/8 0/8 4 0O 2/8
1/8 5 0 2/8 9 0/8
9 0/ 8 1/8 7 ©. 0O 3/8
1/8 0 4/8 -9 08
part:.gllg/ gverlappeg/ gayAthe AE J.nterlocking rangesinp

theaf ageajyhere Evsming <DF-V.Sf1- 15'.1 %his ca_se,g bg/ 86/ 8

e%legugin?/-ghe FM °°§/t§'°f0 oper%ti%‘ns with set‘l?ln& éhﬁ /8
aségté}e?]glue Avs §/°8 the valuk: lq{vﬁer ‘than tl?at 2/8 .

1 18

oﬂtglﬁéd in }tge FM operatlon b/'ﬁr8 a%[ﬁ:oxnhatelf 141%3

Tele extremty

a preferable photograph can be obta:med w1thout _
excess:.vely over—exposed. : .'

In step EF5, a compensation amount o{ of open
ap'erture value { f-number) is determ:med and- 1n step
EF6 the threshold exposure value- of the strobe
flashing Evsf 1 and the minimum shutter speed value _
Evsmln for the AUTO mode of the exposure syst-em, and.
a strobe gu:.de number change amount AGNo. w1.th |
respect to the: w:.de extrenu.ty are’ obtalned based on
the focal length code DIV by referrlng to the

value-relationship shown in Table 6.

0/ 8

9
1/8 6
1/8 9 -
9
2/8 C
°5
3/8 F

9

'3/8@
4/8 15

C



92 The AEFM (automatic exposure and flashmatic) subroutine shown in Fig. 39
is called in step EF7, based on the above data and the photonetry data
inputted fromthe sub CPU in step EF6, and the AE data and the FMdata is
set. In4case that the cal cul ated-FM data nmeans the strobe flashing, it is
judged_ih steps EF8 through EF13 whether or not the charging voltage of a .
strobe capacitor reaches the flashable | ewg{ of the strobe. If the charging
vol t age reaches the flashable | evel thereg the red lanmp is illum nated,

and the condition that ‘strobe flas “ﬂ@l S prepared is displayed. If the -
strobe flas kn—n-g--J-s-m--p-r-e-pa-r-ad-,--t-h-e-.p-rocesa--ng-ent-e:—s-a-st—r@be-u har gi ng

stand- by prdcessing in steps EF14fthrough F18. |t shoulg bg noted that if
the flag ?AYTERT i's set. to "1" ahd t®é sh)oFYﬁﬁlgyspgﬁmf ENor-q t he
| NTERVAL nod e-,--t-h-e-#ol-tag-e--oi--t-he-.s-t.r.g.be-sa.pa.c;t-or--a-s-not--c-hec-kec.' 1t is
be se in tthe | NTERVAL node, fhe char(gl ngfcontrol is exequted o every
shg/as shoyn iln t jm ne i § FP48 42 IP/?he flag
?AUTORET is(seta to "I", the red Ipngp ingacptor s ppg ill. r}ateé or
bl i nked becdquse it is assuned that a photographer |s not rnear theg canera.
The flag ?AYTORET is set to "1" wheh the® spcond®or 0{Be |ajeP/8hot is nade
in each of tlheghooting systens of d NIFRYAL nodg, &fsF- Tl If/m)d{.,
5 0 2/8 9 0/8 1 178
6 o 0 3/8 9 0/8 1/8
, 7 0 3/8 ° o/8 .| 1/8
Nt 8 0 4/8 9 0/8 . 1/8 .
9 n 4/8 -9 0/8 2/8
A 0 5/8 9 0/8 2/8
B 0 s/8 9 o/8 | 278 |
o 0 6/8 9 0/8 | 2/8
O D 0 6/8 9 o/8 | 2/8
E 0 7/8 9 1/8 3/8
F o 7/8 9 1/8 3/8
10 1 0/8 9 2/8 3/8 -
11 1 o/8 9 2/8 3/8
12 1 1/8 9 3/8 3/8
. i3 1 1/8 9 3/8 4/8
N~ 14 1 2/8 o 4/8 a/8
15 Tele extremity | 1 2/8 9 4/8 4/8
\ S DUV PR ——— /




or SELF-TWnode. It is mainly used for .automatic release with skipping the
status judgnent of a photonetric swtch and a release swwtch to enter the
rel ease sequence. If it is judged in step EF8 that the strobe is not to be ;
fl ashed, the processing in steps EF9 through EF13 is skipped as the strobe
Lgbarging I s unnecessary, and the processing follow ng step EF21 is started.

n the case that the flag ?AUTORET i®21", that is, if the shooting system
is set to the SELF-TIMER, SELF-TW or | NTERVAL npde, and the succeedi ng shot
s a second or TBPCAEEHoi(SUEATAL 1D RXPOSHES RS CEAASRRAELSh EFis of the

har gi t and- by . 5ing, a..Dl'S ] NUANCE subroutine_is called (in .
o IErs oy saPRoRtiRen Sheb dn, Jrudt "3 U e Ted PR PP RE L o it i1 e
harai ) h neat o 1 he Hho it i od t When th
char gi ng  BaS8HNDE Ele RERVE ditd Mnd KHE PO ERakEY Chapgl 0PNt INED L0

val ue fr0g%;a&@hé@@@w%%@wwtme%%@set'hfn&.heaaiﬂﬁ. i's YES, or O

when the [OMetric swte W5 is turne ,'thejgreen'ranp and the redy,
lanp are tgapgdapBFthe FerRiaEd Skt he charging is stopped in step EF20.
Then, the control is returned to the top . of the MAIN processing. In steps
EF21 through EFZ3; caseh tiiaita tife sRilculated FM data means the

strobe flashing, it is judged in steps EF8 through

EF13 whéther or not the charging,vﬁltagé.0f~a Strobe

capacitor reaches the flashable level of the strobe.

QO

If the charging voltage reaches the_fiashable level
thereof, the red'lamp_isiiliﬁmiﬁaﬁed,,aﬁd'the
condition that s£rcbe flashihg-ié'preﬁared is . -
displayed. If the strobe flashingjis-ﬁot;prepared,_
the processing enters a strobe charging stand-by |
processing,ingéfeps.EF14 throuéhﬂﬁ?ié.: _

.. It should be noted that if th£ flag ?AUTORET is
set to "1" and the-shooting'system.is:set'to the
INTERVAL mode, the VOltaqeiof.thé;éfrobe:capacitor
is no£ ¢hécked; it_is_becauée in the_INTERVALNmode,.
the,charging_controi_is éxéquted:on eve;nyhpt as. .
shown-inuthe-INTﬁRVAL CONTROL roufine-ih-ﬁig.-42;_.
If the flag ?AUTORET is set to "1“;:the'redj1am§'
indicator is not illuminated or blinked-because-it-
is assumed that a photographer ié_nof'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,



LL, AE and FMis outputted to the sub CPU. Further,.if the second or

| ater shot in either of the shooting system of |NTERVAL, SELF-TIMER, or
SELLF- TW node is nade, the judgnents of the photometry switch SWS and the
rel ease . switch SWR are skipped and the processing is junped to step EF43.
In stQB§ EF25 and EF26, if the release switch SWRis set to ON while the
photomeétric switch SW6 is kept on being |qato ON, the processing is
shifted to step EF28. If the photonmetric switch SWs is set to OFF before
the rel ease- swi t OF SERF-SWamodery ¢ ksrarainly Mgedntor rutewebicanp are
turned OFF in step EF27, and the processing shifted to the top of the nmain
processi ng. The fedfaser3dth, SKippimg Lhe, shatusIudgmentohrdcessing for
waiting that the_release switch . SWR s, set to OFF when the shooting system
e et o the moRBOSERBERIh PP RO VLIRS (BULECD | Fo, FRERFoEbEng

systemis set to E - BY- ME node, step EF55 (Fig. 38-C) directly
s 18a5E YagRklc:

fo ws step EF i oned, since the second or later shot is

nmade, the processing e grgmﬁig%t r{ytd -féﬁh@ﬁd%eﬁlfésstfiﬁ%%%EFZQ

t hrough EF35 are execute Irst s I's made in the L node,

and steps EF37 tRoeUgd Bed 2 1eheiettie bibieisd Wy Tiktsl9% kB made in the
SELF-TI MER or SELF- TW node.

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

In the case that the flag ?AUTORET is "1", that
is, if the shooting system is set to the SELF-TIMER,
SELF-TW or INTERVAL mode, and the succeeding shot is
a second or later shot in the mode, in steps EF14 -
through EF18 of the charging stand-by processing, a
DISCONTINUANCE subroutine is called (in step EF18).
In all the other cases, charging control is repeated
until the charging is completed, repeating the"
photometric switch judgment. When the charging is
o completed, the processing goes back to ‘step EF8. 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 EF19,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 is outputted to the sub CPU.



I-f the shooting systemis set to the |INTERVAL node, in steps EF29

t hrough EF32,

flag ?AUTOREL i

© iqdicating the
‘rdmaining inter

the interval. starting tine is set in the INT tiner,
s set to "1", the interval nmark is caused to blink for
operational condition. Further, the indication of the

val time is pernitted by setting ?2INTDDIS to "0". In st

F33 t he maxi mum nunber of franmes f&@Qg the I NTERVAL shooting is set in
. exposure counter EXPC to 40 franes. GbneraJLgéﬁfhe maxi mum nunber of franes

_is:considered -t

gupthsy, if ﬁ%%sﬁﬁﬁﬂﬂﬂrﬁﬁn a

t he

ep
t he

FReY i ®LEReF of frames is

i‘ﬁéoi."nég B4 EB, Bk e by AL o D) vrsre of
10
Seconas, 1 RECRaRH sy S, Badley e, ri“eér%@l%éée%%u I the Tol | ow ng
d h o~
oFRy, s C ki e el ndBiA BN Sfoesalc L0 oy

the red | agRigpaalt UaART theF procaith iy 1 ORIl 4eepeapg. the | NTERVAL

processmgp beo
processing 1S S

CONTROL routi n

In Fig. In the case that ‘the shooting systemis set

to

SELF- Tl MERnOEt& L-.FEFés 'alihditm EE&MH&czt&te@%ﬁmwm 26 10 seconds

is set in the |

timer, the

set to ON while the photometrlc switch SWS is kept

onbeing set to ON, the p:ocessing is?shlfted,to;

EF28. If the photometric switch SWS is set to.

OFF before the release switch SWR?iSJSet-tb ON, the

red lamp and the green lamp are turned OFF in step

EF27,;

main

- and. the processing shifted to- the top of the:

processing.

. The steps EF28 through EF54  in- Fig. 38 show

the processing for waiting that the release switch

SWR.is set to OFF when the shooting»systemfis-set-to

the mode other than the FRAME-BY-FRAME mode.qu-the

shooting system 1s set to the FRAME-BY-FRAME mode,

step

EF55.--(Fig. 38-C)_dlre¢t1y~fallows-steprFBGh;

B Asﬂaforementioned,-Since-the-seeond qr~1ater,=

shot
from

- Wwhen

is made, the-processingrenterstthe:AEAF routine

~step EF43, steps-EF29:through@EE35:are executed

the first shot is made in the INTERVAL mode, :

and steps EF37 through: EF42 areveXecuted when the

fist

mode, -

‘'shot is made in the SELFfTIMER;or5SELF-TWamode.

If the shooting system is set to the INTERVAL

in steps EF29 ‘through EF32, the interval ..

O



flag ?PAUTOREL is set to "1", and the self tiner is caused to blink for

i ndi cating the operated condition. Consecutively, if the shooting systemis
set, to the SELF-TI MER node, a predeterm ned nunber of frames for the
SELF-&;%ER is set in the exposure counter EXPC. |f the shooting systemis
set tq t
that i case of -INTERVAL node, when.the iggagrval tine is |less than 10
seconds, the necessity of changing the photonetry data is | ow. However, if

the.interval tinmStRFtingddnmpidsSeori! the T ghiReks tReaflddj ect can be

h d, dit ef bl.e tp , te, t hot cessin
agai n. Ther ef or e "AUFORET Ik &ty 0 "Chi v 1 £RE GHEESTHRE HBeF RrEm/ARUESENTROL
tine, dth i ' EF43
v ough EF6, 11 B8 FIER der PR s, SpEREELbER SBndifREnGT

' t of DIS | | SFPeRE L4 Ll n t he
{gégﬁﬁpngotine of the NQQﬁE;EH %iiﬁgépless %ﬁgﬂg?%%%gﬂgegﬁﬁgg?gghé
, self-timer | anpgiimet 3¢S fornd tdd oy BetthsadiwdphES €§0kohs §g be made.

If the return value of the DI SCONTI NUE subrouti ne beconmes YES, the red | anp
and the green | agited’ EF3W,Nahe i iinfit auibey , ofNEirakiés CPBET Ghei S
INTERVAL shooting is set in the exposure counter:
EXPC to 40 frames. Generally, the maximum number of
frames is considered to be 36. In this embodiment,
the maximum number of frames is set to 40 taking .
extra frames into account, and after the set number
of shootings are completed, the INTERVAL shooting is
e ended. Thereby, waste §f the battery is prevented.
<:> When the interval starting time is set to 10
-seconds, the waiting of the starting time is -
executed in the following processing. In case that
the starting time is more than io seconds, the
processing is shifted from step EF34 to step EF35.
g;j : Then, the green lamp and the red lamp are turned -
OFF, . and. the processing diverges to the INTERVAL
CONTROL routine in Fig. 42.
In the case that the shooting system is set to
- SELF~ TIMER or SELF-TW, in steps EF37 through EF39,
the time of 10 seconds is set in the INT timer, the
flag ?AUTOREL is set to "1", and the self timer is
caused to blink for indicating the operated

condition. Consecutively, if the shooting system is

e SELF-TWnode, two franes are set in the EXPC. It should be noted-ﬁ



returned to the top of the MAIN processing. In steps EF48 through EF54, the’
INT tinmer is re set according to the sel ected node of the shooting
system In the case of the SELF-TI MER node, i f the nunber of frames for
.the SELF-TIMER is set to three or nore, the INT timer is set to tw - o
{ skconds, while if the nunber of franes is set to one or two, the INT tiner
Is set to five seconds. As the nunbeFahi frames for SELF-TWis fixed at two

e, hteh&?eféggefw”” EEpSTLuER, podl. 2 Gedietabutiind WoRReT ho 11 guro
'n the | NERAIARER) SPRECRE, BEPTRER < B g 3?@?%%3!2 ki ppods

In this ayyef. e s g, | I t%and "0" is
forcedly 3 sp'?ayegtﬁgg I? ie‘alﬁ grm\l}é' %% I'S. sie%t FHé]-_ht%B timer. Thus -
the '“te“@%LﬁE%WWﬁﬁaéhetﬁB°E§ah§sCB%QQ%Qtaﬁﬁptﬂéﬂkﬁﬁbthe nunber of. frang
for the SELF-TIMER It is considered that there are tw purposes of

mul tipl ex shooti®dsheul@ebeEhbtEGNVERaRDAS chigeslof tINIENVAN a.pl ural i ty of |
phot ogr aphs of the same scene; second, to obtain a sequence of photographs
of differ awddescewieen tnet mntervhmdttmet isi leiss: mamrlslruct ed that the

i nterval tine for

&

data-1sulow;'However; if the;interval;time:LS 10
seconds or more, the brithnees;eE-an;objeet can¢be
changed;-and_it-isamore_preferableutogexecute-the:- ./
_photohetry3prOCeesing'again.-Thefefere;;the~'
processing is-éhifted_ohce to the.IﬁTERVAL*GQNTROL-
routine, and then the AEAF CONTROL routine is. .~ . 5'
executed. = _ : o U ' | .l

-InﬂSteps~EF43;through EF46w,time up~of the INT
timer is awaited ‘with repeating of ‘the judgment of
DISCONTINUE the self timer lamp belng
illuminated.If thewremalnlng'tlme~ofythe-INT;timer;
becomes 1ess;than.three;Seconds;xtheASelf;timer;lamp
is caused to blinksfor-indicatihg thegShet is.to-be
made. If the return value_of'the:DISCONEiNﬁEJ;hse~:
subroutinecbecemes~¥Es;;the red-lamp;andhtheegreen
lamp are turned OFF in step EF47}1and}the;eohtrol_is
returned. to. the top of the MAIN- proce551ng.-p

- In steps EF48 through EF54, the INT. tlmer is :
re- set according to the selected~mode;ef the- . .-

shooting system. In the case of the,SELFtTIMER mode,



respective purposes is different. - Nanely, if. the shooti.ng is
intended to obtain a plurality of photographs in the sanme scene it is
preferable to set the interval between the shots to be short. On the other
hand, if the shooting is intended to obtain photographs with the . =
di ffene conpositions, the interval is preferably set long for the sake of -
changi ng the scene, arrangenent, etc. Thergfpre, if it is judged for which
purpose the shooting is executed, it is possible to autonatically change
the interval timdf Eheaheref frapes fernthal SELFTEMER e, 6 FPancs
taken at a tinme is relatively many if the purppse is extra printing, and
the number of  fitIRES [OF MATR JHe THRFIRGT (hE FRFpEQctVe ERSABARS ¢ o

scene. In this %H%Eg' tepavhen Jthe n nﬁgr of frames for the SELETIMER

shooting i s nore [§¥L§§ j umR fL%ﬁe that the ﬁgrtgsgn?s Ebt¥Pri ng a

A I o R A S e

[he PurBOS% LS RS TGO 1E LONBRYAL bho Byl Hhenecons

rel ease switch SWRp TisRir 18 set to five seconds. In the case of the

INTERVAL mode, the flag ?INTDDIS is set to "1" in

order to avoid that the figure other than "0 is

indicated when the INT timer is timed up. This is

because in the INTERRUPT ROUTINE, the displaying
process of step IR10 is skipped. In this way, the- -

display of the rEmaining time is prohibited and "o"

is forcedly displayed. Then, the interval time is:

set in the INT timer.

Thus the interval between the shots is changed
according to the number of frames for the

SELF-TIMER. It is considered that there are two

purposes of multiplex shooting in the SELF-TIMER : -

W, mode: first, to obtain a plurality of photographs of
the same scene; second, to obtain a sequence of
photographs of different scenes. In this embodiment,
it is so constructed that the interval time for
respective purposes is different.

Namely, if the shooting is intended to obtain a
plurality 'of photographs in the same scene it is -
preferable to set the interval between the shots to

be: short.. On the other hand, if the shooting is



ON when the shooting systemis.set to the-FRAME-BY-FRAME, or after the INT ~©
timer is tinmed up when the shooting systemis set to the node other than
the FRAME-BY- FRAME node. In this sequence, after the red lanp, the green
| anp,. and the self-tinmer |anp are turned OFF, the shutter novenent -
s art signal is outputted to the sub CPU and it is confirnmed that the -
utter nmovement end signal is i npueRe.fromthe sub CPU. In case that the
shootlng system.is set to the FRANE—BY—FRANE node tgﬁ oceSS|ng goes to
the WND r dhEpREed; ko, obtain, photagranhs,ssikh | 5. decr ement ed

dth t he W ND t t hat f th ter EXPC
caual & b~ SomRgsgRiaee, #&%é@%ﬁ#&%@%ﬁﬁ% St chommo- aUTaUATI C

| REL EASE L brouti UB 39 shows an
AEFM sub;:A%I?F EB\%/ns%# ?% %a@?;n%d %’% WA%&%M routine. In
this proceég kN9, -the exposure data mhlch is outputted to the sub CPU is
set, it is deferm ned whether the strobe is actuated or not, and the

apert ure val.ue 'ﬁﬁér‘é’&%ﬂ‘et h%.fﬁtﬂtoﬁ% f]'tﬂijw fior Qﬂ{ﬁﬁ %&fboég st ep -AML, th:é"""
flag ?BVM N i s cleared, and _

the shooting is executed, it is- possible to
-automatiCally-change“thé_intervalatime:tOpthé-n
sucéeeding shot. Generally, the nﬁmbér_of frames
taken at a time is:relative1y many=ifsthe-Pu?POse_is
extra“printing, and the number of“ftames_is P -
relatively fewer if the'purpOSezis-éhahging'the:
scene. fn-this,émbodiment,;when the.ngﬁber-qf”
frames for the SELF-TIMER éhootinq.is:more than
three, it:is jﬁdged that the purpose ngbbtaininq a
-plurality of;the.same-photographs,,ahdgthe'interval
is set to two seccnds. andiwhen,thefnumberibf-frames
for the SELF-TIMER- is two, it isfjudéed_that_the:;
purpose is changing the scene-and{the intérvél is -
set to five seconds. o _ e o i#'
The.relgase:sequence-in stepstﬁssythrbugh EF62 F
is executed, after the releaée'$wit¢haSWRﬂis,Set.to_
ON when the shooting system is set tb;thEu
FRAME-BY-FRAME, or after the INT timer is timed up
when the shooting system is set to. the mode. other
than the FRAME-BY- FRAME mode. In this sequence,:: .
after the .red lamp, the green lamp;Hand the;

self-timer lamp .are-turned OFF, the shutter movement



the FM-data is set to the value larger than 8.0 or smaller than 3.5 which
I ndi cates that the strobe need not be flashed. In steps AM2 through AM4, a
photonetry data (brightness value) is linmted between the [ ower and upper
limts. That is, the flag ?BYMN is set to "1" when the photonetry data

(brlgggness val ue) ‘Byi s | ess than or equal-to the lower Iimt value of -
1.0, ereby causing the photonetry valu be rounded as 1, and the upper
limt value is linmted to.12.O In step Al , the exposure v Jug Evs is

cal cul at ed fromstiexte gismhtisn PWeputed tq e Bh FEHLARS: 1Ewi®h respect

to the wide extremty, the filmsensitivity value Sv nd, t he, phqt onet r
data (bright nes§opfiiymed fhat the § %?’ér’ﬁ?’ﬁ%‘ﬂeﬁ'ﬁ %‘?@pﬁlﬁ%ltﬁ ough AK/B

f S Set To 1 ho ASTEURKEY RIS TUa (5 cqual o or |ess than:ihe
t g‘gﬁ IhL“f JFLSR tﬁﬁﬁﬁ%iﬁf%%%ﬁésgé?ﬁiﬁ%ﬁ SaTEREC i
o ocessi ng. goes TR B IR e, P o O e e Shadr T 5. Note
that, the threshlfl§iPOSHY Cotitdrieciss| BheSérpoddBei sotfiteyaEUPC
is decremented and the processing goes to the WIND
routine. Note that, if the counter EXPC egquals "“O",

the processing goes to the WIND routine after the

~ AUTOMATIC RELEASE CANCEL subroutine is called. -

(AEFM SUBROUTINE]
Fig. 39 shows an AEFM subroutine which is
called in step EF7 of the AEAF CONTROL routine.
In this processing, the exposure data which is
outputted to the sub CPU is set, it is determined
whether the strobe is actuated or not, and the
aperture value Avs when the strobe flashes is
\ calculated.

- In step AM1, the flag ?BVMIN is cleared, and
the FM data is set to the value larger than 8.0 or
smaller than 3.5 which indicates that the strobe
need not be flashed.

- In steps AM2 through AM4, a photometry data
(brightness value) is limited between the lower. and
upper iimits. That is, the flag ?BVMIN is.set to "1"

when the photometry data (brightness value) Bv is



conpensated with the aforementioned conpensation value [err] Evsfl_being
added. The AF step defined on the basis of the.range finding data is
converted into the aperture value Avs corresponding to.the reference

guide nunber in step AVMB, and.in step AMLO, the aperture value is
dalkul ated: such that the change amount  [err] GNo. of the guide nunber
corresponding to the zoom ng of strd@O. 101. itself and the deviation
(Sv - 5) of the filmsensitivity value_ with respect.-to the filmsensitivity
-val ue of ISé%%aﬂﬂeﬁH‘!%lA t%ﬂdl?“%rcoﬁﬁgﬁséﬁ‘ﬂ&ﬁ ®&i deOerr] of opﬁn
f - nunber ndi n s of the foca gth of the lens wt
respect to F*?ﬂ% Qéhﬁihﬁrﬁh ?W%.?%dv? BFe¥PoﬁF h AM[ L
t hrough AML heaﬁﬂf | ) [ Nyl n,t wer limt o
3.5 and the%uspt&ér m%ﬂ%ﬁl&%‘uelﬁﬁft’h‘za%%gé %Eﬁggmfi theI FM dat a.
The exposure.val 4 m JEE e t P81 HRPELS! t and t he | ower
limt in steps AlNiE‘4 an&i MS’ %lﬁ% 1 pro%esg:llng fﬁgfu?'%led to the AEAF
CONTRCL 1 ouidan@uldtied assh e GSomséndaton aya1ud & Nbigl. B‘g@hshutter speed |
value Evsmn in step AML5 is a conpensated val ue. obtai ned by addi ng the

f-number with: respect to the wide- extremlty,_the”_

£ilm sensitivity value Sv, and the photometry -data

(brlghtness value) Bv. | | |

- If-it is. dete:mlned in steps AMG through AMS -

.that.theaexposure~system is set to;thenSTROBE ON, ~

that the exposure system is set to the AUTO and the

photometry data is equal-to or lesS:then;thelioWer

limit thereof, or thatrtheﬁexposure~va1ue;Evs-is -

less than the threshold exposure value of the. strobe '6;2

‘£flashing. Evsfl FM . calculatlon in steps AM9 through
AM13 is executed. In all the other cases, the
processing goes to step AM14_be1ng-the strobe-non
flashing condition; Note.thet,.theqthreshold?},,
exposure value Evsfl at step AMS is-theﬂvelué_'
compensated withhthe'aforementiohedréompensation
value A Evsfl being added. _ '
The_AF step defined on thehhaéis offthe;range
finding data is converted intoﬂthe~eperture;Value&
Avs corresponding}tolthe referencenguidehhumber-in
step AM9, and. in' step AMlo-.the~aperturerVa1ue is.
calculated such that the .change amount A GNo. of the

guide number correspondlng to the zoomlng of.strobe



af or ement i oned conpensation val ue[err] Evsmi n. [ DI SCONTI NUANCE SUBROUTI NE- .
AND AUTOVATI C RELEASE CANCEL SUBROUTI NE] Fig. 40 is a flowhart show ng the
DI SCONTI NUANCE subroutine. This subroutine is a subroutine for
interrupting automati c shooting of the SELF-TIMER, the SELF-TWand the
LNTERVép-shooting,'and Is called in a | oop processing. In automatic
shooting, the shooting operation can be 1@ltomatically executed without

any comrmand by a.phot%grapher-after_thg processin? enters the respective
sequences. Ther ditfielf and tthe drtatiens(8% peS) nPEr Fhgt £418hi | st the

Sequence | s nocdAENAYELELEF VELSE HELHDAHPRREFE FO: tEBrbRtRed i n Step DO
LIrouah DO%_ {1 ettty S 8 00 B GRTLNBUACReEA LS o 01 11
g e 2 UL 6 e B o e Chfept | EACK ano
e e ch o RS S510i0 BT hEchicnoths. gty ), PO
the return val ue tne 3%nd Qi difedtoFo [ Bife DRtHe COXEFeR Ly Cls -
subtracted therefrom.
In steps AM11 through AM13, the aperture value
Avs is limited between the lower limit of 3.5 and
the upper limit of 8.0, and the aperture Avs is set
as the FM data.
The exposure value Evs is limited between the
- ‘upper limit and the lower limit in steps AM14. and
(j> AM15, and the processing returned to the AEAF -
CONTROL routine with these values being AE data. The
minimum shutter speed value Evsmin in step AM15 is a
compensated value obtained by adding the -

aforementioned compensation valuelAEvsmin.

[DISCONTINUANCE SUBROUTINE AND AUTOMATIC RELEASE -
CANCEL SUBROUTINE]

Fig. 40 is a flowchart showing the"
DISCONTINUANCE subroutine. This subroutine .is a-
subroutine for interrupting automatic shooting of
the SELF-TIMER, the SELF-TW and-the INTERVAL
shooting, and is called in a loop processing. In -

automatic shooting, the shooting operation can be



BACK is ON and the power switch PSW is OFF.

is set to

ndi tion
Liﬁe SELF- TI MER nark dlsplayed in the LCD panel

state i1 ndi

state show n
set to t he3¥EP

I n case that the return val ue

%

DI SCONTI NUE. in the DI SCONTI NUANCE subroutine or the AUTO RELEASE
CANCEL subroutine, in steps DC5 through DClO, the automatic release

is cancelled, and the SELF-TIMER |l anp. is turned off

Furt her

19 i s changed fron1bI|nk|ng

catlng "during operatlonﬂc?ghdltlon to continuously illum nated

set to the ERVAL the |nterval Lhdication mark i's changed from
Phe grapte-itbe,

blinking s

g5 & ﬁ"{f i |‘lﬁﬁ%%§%ﬁ“

he display is

t.and- con it] en the . . shooting systemis
% %PHEE ‘g qTW&Qﬁ%%Y SPERARdP¥hBot i ng system i s

Fig a1 ShogEP h%“b(ﬁqﬁ%%‘%. o e PG | I n TBRGBEARE R R

routine aftg 13 IheAiripbtich episEtdnd @éqﬁéﬂéénsflgpeigse%ﬂd for windin

the film by one

ter photographing i's execute

n step WD1, it

|s.

j udged \Ahetibebe%gn@txéd%édl g i gr dBskeTId nfébelﬁeaﬁfa?tiﬁae{:hbng to the

st atus of

the flag ?FLEXZ. 1T a f|In1has een | oaded

counter \\WSegaence lis 'nEedutl

In case that the loading 1s not completed in
step DC1 through DC4, the. return value is set to
DISCONTINUvahen'elther_one'ofwthejback;cover¢sw1tch
BACK orrthe,powerASWitch-PSW-is'sef-to;bN;rWhile:the
return valueuiS'set~to CONTINUE_When bquh the back
cover;switch_BAgKfand'the power;switch-PsW are set
to OFF. In the case ﬁhat the loadinéfisecdmpleted;
the return value is set to DISCONTINUE when the

power- switch PSW is set to ON whether;the:back-cover

. switch BACK is set to ON or OFF, vwhile the return -

value is set to CONTINUE when the back cover switch
BACK is ON and the power sw1tch PSW 1s OFF.

In case that the return value is set to
DISCONTINUE:in-the-DISCONTINUANCE;subrputine:orrthe
AUTO RELEASE CANCEL subroutine, ih-steps~DCS through

DC10,-the_automatic-release-conditiqn'is.cancelled,

and the SEL?-TIMER”lamp.isgturned-off,.Further,_the

SELF-TIMER mark displayed ‘in the LCDﬂpenel_LQ;iSun
changed from blinking state indicating "during
operation”;condition.to-continuously illuminated.ﬂ

state showing the stand-by condition.when.the . .. -

nd pul se



the aforesaid WND PULSE- COUNTI'NG subroutine is called in step-WD3. If the
W ND PULSE COUNTI NG subroutine is successfully conpleted, the filmcounter
i s.incremented (in step W), the frame nunber is displayed in the LCD
panel 19. If the return value of the WND PULSE COUNTI NG subroutine is
"DISCE%@?F«JED‘, the processing returns to the top of the MAIN processing if
the back cover is open in step Wo6. |f thel@&k cover is closed, the
AUTOVATI C RELEASE CANCEL subroutine, which is shown in Fig. 104. 40, is
called in step WFhoQHng sygken s sok testhe FRLFREWAR PEuPEN&RE n case

t hat st WD2 th D5 ki pped the fil t i st i
cace that the w NBIHULEE RedRm West ERs, fhneting' s¥ahen, beset kp, tne "
leted,. th [N t | d ' t he shooti
Syorem s set to PREERRMRGRE ! ERe' tnkaFvaL! TpRICEEIBN Batl®RslCr 00 00
t he..AEAF CONTROL ' f@g,g t] ' SELF- TI MER
sh I ng, or theépl’?&o%%éslgi ng ii\’/g%ggﬂgoggﬁgéfé&é%@oﬁ%& iﬁe after
moving the |ens to fipiNd€ea cxtaed) t ¥ndythal h&ggéhggiw.%akgéﬁwﬁo&

subroutine when the shooting systemis set to-t LF-TWshooting. If the
shooting system igin@tin@icaeioh \IERYAE £6eali Dengthe inagEatiobhg

[WIND ROUTINE])
- Fig. 41 shows the WIND routine which is

- diverged from the AEAF CONTROL routine after a

shooting is executed. This routine is executed for

winding the film by one frame after photographing is
) executed.
KZ) In step WD1l, it is judged whether or not the -
film is loaded in the camera, referring to the -
status of the flag ?FLEXZ. If a film has been
loaded, the wind pulse counter WPC is set to "4" and
the aforesaid WIND PULSE COUNTING subroutine is
called in step WD3. If the WIND PULSE COUNTING
subroutine is successfully completed, the f£ilm.
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"Y, 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

RELEASE CANCEL subroutine, which is shown in Fig. -



di verges . to an I NTERVAL CONTROL routine which is described bel ow. [INTERVAL
CONTROL RQUTINE] Fig. 42 shows a flowchart illustrating the | NTERVAL
control routine which is diverged fromthe WND routine. In this routine,
a_stand-by processing is executed, nmeasuring the set interval time for the
\§}cond or the later shot when the shooting systemis set -to the | NTERVAL
nmode. |f the shooting systemis set ¥4a node ot her than the | NTERVAL -
node., the., processin lgops in the MAI'N processing. However, in S 105
the case of0 théslﬁ?ﬁh%QL §h§§€@h§D7Vh§ﬁﬁwﬂﬁﬁﬁﬁ QQxﬂﬁyﬁkﬁﬁéen the AEAF
CONTROL rqgtkgg aggw_gﬁ | NTERVAL CONTROL routine, not through the MAIN
processi ng Bh 3 c &S 18Ss started, flve seconds" i's set in the INT

timer for the r 9 ehaker el od .0, to the
succeedi ng shot fﬁab?é%s rt 8 g’e secor‘fg‘ soeg egg?gr%ﬁés‘g‘satem Is set .:
to the STREB Etﬁg':ifﬁﬂedo@%d %tseqﬁnq géh% *N%tl mer if tha
remai ning interval time is ess t an eleven secon en the shooting W

systemis ﬁﬁi.si:chbﬁfrmesaw%ttlwha@%e%mcg&mﬁﬁyThl s is the

m nimumwai ting tine
completed, the: proces51ng returns to the MAIN-

process1ng;when the shootlng systen is set to the

FRAME-EY—FRAME-ghooting,-the proceséipg divergedvto

the AEAF CONTROL-rbutine'when'the:éhcdtihg-systgm'is |

set to the SELF-TIMER shooting, or.the processing - -

diverged. to the AEAF CONTROL'goutineéaftgr mbvin§= |
. the lens to- the Qidéﬁextremity-by-célliﬁqfthewWIDE:

MOVEMENT zrsubrputine,when the-shootinq systém.is:- _

set to the'.SELF*-TW_--shooting.-. If the shooting system . |

is set to@the:INTERVAL_shootinq}ﬁthé;procesSing';- |

diverges-to;an-INTERVAL-CONTROL routine which. is

described:below;..

[ INTERVAL - CONTROL ROUTINE] e u-ﬁf-__ S _ ‘u)
Fig. 42 shows a. flowchart illuspraiing}the P

INTERVAL control routine which is diverged from the

WIND.routine.'In?this routine, a ét&ndéby processing

isgexecuted, meésuring_the,set inﬁervalatime for: the

second or the laterQShot when-the;shootiﬁg system is

set to the INTERVALamdde. If the shooting system is

set to a mode other than the INTERVAL mode, the. :.

processing loops: in the: MAIN processing.. However, 4in



required.in the canera system and the processing is for resetting the tine
in the INT timer, if necessary, before entering the | oop described later.
It_should be noted that since there is a possibility for the strobe to be
flashed_.if the shooting systemis set to the node other than the STROBE OFF
nmode, {t extra tinme for -charging the strobe capacitor is included. In step
N6, the display of the remaining time of y@®e1NTERVAL tinme in the

| NTERRUPT subroutine is permtted, and the DI SCONTI NUANCE subroutine is
repeatedly cal | edhen qage |forhs BIEERVAY sheoking i Nike UR¥PFeERangermai ni ng
interval tinme becones |l ess than five seconds or 11 seconds, [in accordance
with the sel ed@APSREFVeRN (the ARAK | CONERQL Jrqutine and, thGr h val ue of

t he DI SCONTI NUAN hr.Qut | | s DI S | NUE,, that i en 1t is judged
that the processi @&T‘é@&%&?ﬂ"fﬁ%ﬁ,mﬁe&ﬁ%‘&i@s?ﬂﬁ H*\%gr ges from
t he.] oop to the f.dde MAIN processing. .. The |oop of- steps | N1l

thgopigh INL7 is %%scé:lg‘sgsﬁ ng for repeatedly calling the DI SCONTI NUANCE

subfoutine untilthe remidy ﬁﬁ;@éé/ﬁnii'f@ DECLPES I-ef§v%2§§rg§ga§a

seconds. In this loop, 1f the exposure Systemis sef to't e ot her than
the STROBE OFF nade.gdthei Ra{di Afr COithd P! £ ¢HE Pém&PRing interval

time, i.e., the period of time to the succeeding:

shot is less than five seconds when the shooting:
system is set to the STROBE OFF mode, and "eleven'
seconds" is séf in the INT timer if the remaining-
interval time is less than eleven seconds ﬁhen the
shooting system is set to the mode other than' the
STROBE ON mode. This is the minimum waiting time
(’> required in the camera system, and the processing is
for resetting the time in the INT timer,: if:
necessary, before entering the loop described later.
It should %e noted that since there is a possibility
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 capacitor is
included.

" In step IN6, the display of the remaining time
of the INTERVAL time in the INTERRUPT subroutine is
permitted, and the DISCONTINUANCE subroutine is -
repeatedly called in the loop of step IN7 through
IN10 until the remaining interval time becomes less

than five seconds' or 11 seconds, in accordance with



N

is repeatedly executed. If the remaining interval tine beconmes |ess than
five seconds, the strobe charging is prohibited. Therefore, when the
exposure system is set to the node other than the STROBE OFF node, the
_cgarging control is executed for six seconds. The strobe charging control
vinm step IN14 is a processing for starting the charging unless the charging
vol tage of the strobe capacitor read@de a predeternined level. If the

onePoa? ofhé 98108880 Rohl 0B SRE! BHRNING WiealY BEOESRS "1 00 ™
“seconds, . ; di oy . tth
tormnal GTeCHRRRRTR"SECENE BISCORTIMUANCE SBEGHEAE LTE T LT

t he DI Sw\ﬂ'i%&%ggpr.gﬂghngsiisrglg\%cﬁth 'I'uN" 3 EREESehag 1S shifted to |

the top of the MAIN pfocessing. [R [ UT Fi'g. 4371s a flowchart
Il lustrat iﬁgéags Ahoti2dat bae aeicohtinuda/,erdfy graraddiendV ND routine or .

fromstep MA30 of the MAIN processing. This routine i's executed when the
filmis wodidvetrgesherendthe llbepl tocthe aup b toNRINIed by a
pr edet er m ned opefation, which is the processing for returning a
processing. : e _
- .The loop Of=stepsgiN11rthroﬁgh;IN17'is-thew _
. processing.forfrepeatédly'calling'tﬁégbISCQNﬁINﬁANCE
subroutine until. the remaining iﬁtetvé; time bgcpmeé _
less_than:three.seCOnds. In this lob§,¢if the  ; NS i
exposure system is set to the mode other:than_the i
STROBE]OFF mode, the charging c¢nproliof the  strobe
is repeatedly executed. If. the remaiﬁingAinterval_;_.
time becomes less thén,five se¢¢nds,ithecstrobe i : C;}':
charging is prohibited. Therefore,. when the exposuré |
system is set to the_mode:other than;tﬁe_STROBE OFF
mode;'the;charging,control.is executed for six -
seconds. _ | |
The strobe charging gontrol_inhstgp_INi4zis a o
processing for starting the charging unless.the . .
charging voltage of thegstrobe.capacitbr reachéé-a
predetermined level. If the bharging Vo1tagefréach¢s |
the,predétermined_levél;-any processing is not |
carried. out. . |
.If the remaining.interval timeu§e¢omes 1ess;_
than three seconds,  the processing_dijergesﬂto-the_

AEAF CONTROL routine at the terminal'cf,"AEAF;.



fitfminto a filmcartridge. In steps R\ through RW8, the lens is.-retracted
to.its acconmmodation position, the WND notor is reversely rotated, and the
wi pd pul se counter WPC is set to "4" which corresponds to the anbunt of one
frame feeding of the film In step RM, a flag ?2START whi ch indicates the
startiqﬂ-the two-second tinmer is cleared, and the processing enters a | oop
of steps RWs through RW20 after starting ti€87{3.5-second tiner in step RW.

In this | oop, |nputt| he bac cover switg %@CK and t he L e WP is
reﬁgatedlydexequ@H T?IQﬁﬁﬁnH& the H%g?ﬁﬂeﬁ?ﬁgfaﬂﬁ ﬁ@,gilm
pul se WP, ﬁ?ﬁ?ﬁ%ﬁ&@ﬁﬁ*@%ﬂbﬁ% Sebnd s ProCOYFHEtE gﬁ W thin a

pr edet er mi ned pe ag*F t he

processi ng goes &-Q,Q;e%f J'ft{‘ Eo%hlﬁﬁ%ﬁ%‘% ecg‘%%v%f:%fl?% pre etermned tine
(control tinme) rd §§1d¢W)seconds the wind notor is rotated for 3.5
seopds Since thg wind notor was started to be reversely rotated,

regardless of the status of the back cover switch BACK or .the wi nd pul se
WP. It is because the notor is rotated for a Ionger peri od of tlne since

the wind pul se WPRENINDOROUTINEUed due
Fig. 43 is a flowchart illustrating the REWIND
routine which is diverged ffom 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 predetermined
operation, which is the.processinq for returning a
film into a film cartridge.
In steps RW1 thféugh RW3, the lens. is retracted
‘to its accommodation position, the WIND motor is
reversely rotated, and the ﬁind pulse counter WPC.
is set to "4" which corresponds to the amount of one
frame feedihg of the film.
L - 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 RWé through RW20
after starting the 3.5-second timer in step RWS5. -
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

the rise-up of the wind pulse WP. If no change is -
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to a | oosening of the filmat the beginning-of the reverse rotation of the
wind notor. Step RM follows step RA until the 3.5-second tiner is tined - _
up, and themswitch data is input and used for judgment in steps RMO and - g
RWL1. Assune that the back cover is closed, then a |oop of steps RW2, RW
;ahd steps R through RM2 is constituted until the change is detected
in.the wind pulse WP in step RALL. \SP@bs RW and RWB are executed after

v2sTaRT | igteetsd 1n tnk Wi Bl F80 witRSE SR ed '%}aw's 3ie el
constltutegei,i g\/\ggﬁe gg,rﬁf g%a\%cn%oq}gzs fceéﬁéng goes from

step RWM1 Serimated Wh he pul se is

changed. fr f i s detected
that the §$§§3C§bF§eB&%”P§NC ange ron&%ﬁéﬂﬁgq%xé the wi nd pul se
count er V\P&wedsaiengﬂhaetb&mihea Ridie a(mséﬂttrdls tiaged; yhedder or not tb

w nd pul se counter equal s "0" the wi'nd pul se counter WPC is judge
to be equatottwdOsecbhdss - dheemhaedmﬁtlw iighedtdted €aevpimd.  Then, in

steps RM6 through RMS8, the filmcounter is decrenented, the frane nunber
is d|splaysdconns,smncélthecuﬁnﬂemotsmrmaa.started.to-beu

feversely.rotated;-'regardless-offthe}status.of the
back cover switch.BACK or the wind pﬁlse.WP.,Itwis_
because the motor is rotated forza-ichger'period of
time since.the wihdmpulse-WP'mayﬂnpt;be issued due -/ i
.to a loosening-of_the film”atatheebeginning of -the:
reverse:fctation of the windjmotc:,,q_o-

Step RW9 folicws:step,RWG until the 3.5-second
- timer-is timed up, and'theg;switch-date}is-input and <;; %
ﬁsed'for judgment in steps. Rw103and'RW11 Assume -
that the back cover is- closed then a loop of steps
RW12, RW6 and steps RW9 through RW12 is constltuted
until the change is detected in the w1nd pulse WP in
step. RW1ll.. steps RW7 and. RW8 are executed after the
3.5-secbhdnt1mer.ls tlmed up,"TheatWOéseccnd-therr
.is.sta:ted, the fiag.?ZSTART is set to_"iﬂ} and a.
loop fromssteps RW9:through-RW15 isuccnstituted

If a change occurs in therwindfpulse,.the_-
processing goes from step RW1l to step_RW14, and. it
is discriminatedfwhether_the pulse~is changed. from
OFF to ON or from ON.to OFF.

Furthermore, if it is detected that the wind .



Stép_RMlg'is executed as |ong as the change occurs in the WND pul se and
which can | essen influences by erroneous input due-to chattering, etc. with
inhibiting signals to be inputted in the range where signals are not
t heoretically changed, .as described in the processing of the WND PULSE
COUNTI NG.routine. Before the two-second tiner starts, the processing is
returned fromstep R0 to step RW6. After|@¥¢.timer has been started, the
processing is returned to step RW, where the two-second tiner is
restarted. |f t h@uwkek Wis changedcfireom ORE teofNabbhe, wiand PR1SS5- second
timer is timed up, the wind nptor brake is agglied after the wng systemis
initialized, in SVPEENHMPE g Aecrepented 1nLgtePoRULS| ARdydEsifo st ep
RW9. If there is, cha %ﬂkn the wind Rulse gP uEtiI t he tmoﬁiﬁcond timer
s timed up, it PUqARAMIEENIE o Rat HRe; VindoRULRE CORRLEE HEEre camer a
or that a filmis_c I &t Vo &eound, ng g i f oLl Qw tep
R\@starts. In &K O'{%/\Zél th*%u%eﬁ(’/@%, ‘r‘i? gégﬁﬁﬁﬁdﬁﬁgt g? Wg%%dlss
f‘]l?p't 'hgd]; i f‘mf lag RPYENRGEPL 666 oMY 105 LCHLLAraPARACERAR theSB 1RO "1
' is rewound. Then, in steps RW16 through RW18, the
film counter is decremented, the frame number is
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 chattering,
etc. with inhibiting signals to be inputted in the
range where signals are not theoretically changed,
as described in the processing of the WIND PULSE
COUNTING routine.
Before the two-second timer starts, the
processing is returned from step RW20 to step RW6.
After the timer has been started, the processing is
L 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 system is -
initialized, in steps RW21l through RW23, and the-
processing goes to step RW29.

If there is no change in the wind pulse WP

until the two-second timer is timed up, it is judged



exists in the canera, then, the filmcounter is reset to "0", and the frane ©
nunber is displayed. If a filmdoes not exists in the canera, steps RA2G "
t hrough RW28 are skipped, and the processing goes to step RA9. In steps ol
.RW29 t hrough RWB1, the drive systemengaged with a spool axis is rel eased

by forwardly rotating the wind motor, which is once stopped, for 0.5

seconds, and neki ng the spool axis ﬂﬂéh for the next |oading. As the REWND
routine is termnated, the processing diverges to the LOCK routine As

descri bed &B8teca f&lﬁh§°@§s@°Fh£F%§q|4quhﬁHQEPQF¢e?éitbétyahlgh

b 1 oht nesstiiy 8- fempleliLy. Eebrindroand P Piodtentis! ai'so he | ower
the oot ooPERRBHAhE! p3RE A" %‘I‘?Sreg shake can be. of fect rvely 0O
B Chout 11 astiostebRo R thEdhoHIRAPY © afvdif QG WERGDROOL 1O 1D a'f)

filmis usgdtor brake is applied a flag ’REWEND—representing

the rew1nd completion is set to “1" if the £film
exists in the camera, then, the film counter is.
reset to "“o%, .and the frame number 1s dlsplayed if
a fiim-doeslnot exlsts-in the camera, stepS-szs
through RW28 are skipped and the proces51ng goes to
step RW29. | |
In steps'RWZQ througn RWQl,-thefdrive-sYstem _
engaged w1th a spool axis is released by forwardly
rotating the wind motor, which is once stopped for
‘0.5 seoonds, and maklng the . spool ax1s free for the
next loading. _
- As the REWIND routine is terminated the

processing diverges to the LOCK routlne.”

. As described above, in the case that a fllm _ | \J_:;
having a relatively high sen51tiv1ty 1s used with
the present-invention, not.only the-mlnlmum ,'
brightness.of the AE interlocking range=can ne
.lowered but also the 1ower'iimit.ofithe-shutter
speed can be raised, therefore,-the:deterioration of
the photograph quality due to the cameraishake can.
be effectively prevented. Further, the~threshold

exposure value between shooting with and without



12. CLAIMS 1. An exposure control device for use in an electronically
controll ed canera having neans for selecting a shutter speed from a
plurality of shutter speeds including a lower limt shutter speed and
determ ning neans for determ ning an exposure value in accordance with the -
brightpness of an object to be photographed and a predeterm ned film
sensitivity, said exposure control devicd&Vdonprising:- input neans for
dinputting a sensitivity of a filmto be used; and means for adjusting the
lower linmt shuflashipgedis hAsgszadsgd sheR the r@%vw i ted film
sensitivity fromthe predeternined filmsensitivity, by an anmpunt |ess than
‘an anount corrcsenadtAyity 1R dFaMFEYn filmsensitivity: 2. An
:exposure control device according to claim1 further conprising neans for
.adjusting a mninmum brightness, required of an object to be photographed,
iin accordance with a difference between the anmount by which said | ower
1{mt shutter speed is adjusted and the anpunt corresponding to said change
infilmsensitivity. . 113 : - A :
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3. Amexpostre-control device according to claim1 or 2 for-usein an -

controlled canera having at | east a strobe exposure node and -

ﬁmm mﬁ osure node, and nmeans for changing over between said bt
nen- & re mode and said strobe exposure npde at a predeterm ned

t hreshol d value of brightness of an object to be photographed with respect
to the predeterm ned filmsensitivith),2said exposure control device further

conpri sing;,- neans for conpensating for an inputted filmsensitivity
differingiﬂﬁ& aid predeternmined filmsensitivity by adjusting said
predeterm ned. t hreshol d val ue and said shutter speed. 4. An exposure

control device according to claim3 wherein when a f|In1senS|t|V|ty hi gher

than said Predei\ﬁrgkﬁégui—le' Bon®Poht iddikd SdPRidd efh a;ﬁ" d conpensating
means adjusts said shutter speed to a higher value, and said predetermn ned =

threshol d ¢BédErbfii QM FEBontrol18d VMR haZAHg qﬁea:ieylf:&raccordl ng to. .~
claim4 wherein said predeterm ned threshold value is adjusted by an annunk_/

- subst ant i sd¢lecbingspostHubgetro speedhdirforofa pldifdfldtanasf bet ween sai d
predetermined filmsensitivity and inputted filmsensitivity. 114 6. A
camer a i ncthirber anpergssineludingop dowege limit shutter speed

and determining means for determlnlng_an-exposure
value in accordance with the brightﬁesé,of an_objéct
to be photographed and a predeterminedffiim '
sensitivity, said exposure control device  :' | o/
comprising:~ . | |
input means for inputting a sensitivity“of.ﬁ'
film to be used;.and | |
means for'adjusting'the lower 1limit shutter (,)
speed, in association with a chang¢ iﬁ]inpntted_fi1m
sensitivity from the'predetermined'fiim'sénsitivity,
by an amount less than an amount cor:espbnding to

said change in film sensitivity.

2. An eXposure_Céntrol device.aCQOfding to claim 1
further comprising means for adjusting a minimuh
brightness, required of an object to be
photographed, in accordance with a difference
between the amounf by which said 10wér'iimit shutter
speed is adjusted and the amount corresponding to

said change in film sensitivity.



ang neans for determning a shutter speed of said canera in accoy iLth

an- open f-nunber of said zoomlens, wherein said open f-nunber wmmmm; I”‘
l ens is adjusted in accordance with a focal Iength of said zoom I*ens."¢.""}

A canera according to claim6 further conprising a strobe, and flash *
determ ni ng neans for determ ning whet hetVidhe strobe is to be flashed or
not, and wherein said flash determ ning means determ nes an aperture val ue
in accordance wth 'ah"oBf‘EBE“HFs’FQH@é’pinG‘&Xi{ﬁﬁ (Té:‘%ﬁ?rﬁ’gé'&g do hatnitd obe,
sai d gui de nunber beipng adjusted in_.accordance with the focal |ength of

sai d zoon1|ens.°%.g £$g Bﬁ%oiﬂr@nCS&FFgFo Ys GoRtrally )F%ﬂ?ég

Camor & subst antTa 19 a8t hiPaRRuf SHEORESEKPRERTE BROPL PR A the

agggypanying dréW%SE@'exposure mode, and means for changing over

s

between said non-strobe exposure mode and said
strobe exposure mode at a predetermined threshold
value of brightness of an object to be photographed
with respect to the predetermined film sensitivity,
said exposure control device further eomprising:-
A% . means for compensating for an inputted film
sensitivity differing from said predetermined film
sensitivity by adjusting said predetermined

threshold value and said shutter speed.

4. An exposure control device according to claim 3
wherein when a film sensitivity higher than said
predetermined film sensitivity is inputted, said
compensating means adjusts said shutter speed to a
higher valﬂe,'end said predetermined threshold value

is lowered.

5. An exposure control device according to claim 4
wherein said predetermined threshold value is

adjusted by an amount substantially corresponding to
one half of a difference between said predetermined

film sensitivity and inputted film sensitivity.
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6. A camera iﬂcluding an exposure cantfql'devicé
according td'ahy precéding claim wherein_sﬁid camefa
comprises a zoom lens and means fof_¢étgrmining_a-
shutter speed of said camera in acCofdancgﬁwith:an

open f-number of said zoom lens, wherein said open:

f-number of said zoom lens is adjusted-inja¢cdrdahce )

with a focal length of said zoom lens.

7. A.caméra_acc5rding to c;aim.ijﬁﬁthe?   ¥;a
comprising a strobe, and_flash_detefﬁipiﬁgj@ééns“fbr
determining whether the strobe is.to;hej51§SEéd 6r-;
not, and wherein said flash determiniﬁg]meénsf;
determineé_aﬁ aperture value in accordancefwifh_an'

object distance and a guide member,o£ said s§r§be,

saiad guide:number;being-adjusted'in_aécardancé'With -

the focal length of said zoom lens. - ..

8. An exposure'cdntrol.device-substéntia;ly §s, .
hereinbefore described with referencé tQ the . -

accompanying drawings.

9. A camera substantially as hereinbefore
described with reference to the accompanying

drawings.
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