EXPOSURE CONTROL DEVI CE FOR CAMERA. The present invention relates to an -
exposure control device for a canmera for determ ning the exposure val ue

based on the brightness of an object to be photographed and the film S
sensitivity. Conventionally, in an electronically controlled canera, there
has been provided a device for controlling_and deternining the exposure o
val ue. In such a device, the exposure contfol value Evs is determ ned based

on the brightness Bv of a | 1 aph peed val ue Sv -
corresponding to the fillkiggs i o&?h_ 168 FQR & EﬁR'aIue [err] "of

t he open aperture val ue (open f-hb.).’lf t he exposure val ue Evs exceeds a
threshol d value Evsfl for the strobe flashing, which is the threshold val ue

between the exposuresrhet pregent tikidntSiom e fd asdity, an hexpapassar e

cont (shutter speed and aperture control) in the AE interlocking range
is carried out wbhbrblt Beviteoferba regnfdrasifat ddtdimirippstiie val ue Evs
is lower than the threshold value for strobe flashing Evsfl, the strobe is
fl ashed by the aprpbsurevahlaeAbasgledcion theeterighiotesy ofh &/ oppeati on on
the basis of the guide nunber of the strobe and the range finding * data,

and the shutter @ benphotbotamhed snd the Midme gensiktel vl r ol val ue

Evsm n. 2 ] ) _ )
Conventionally, in an electronically controlled

camera, there has been provided a device for
controlling and determining the exposure. value.

&49 . In such a device, the exposure control value
Evs is determined based on the brightness Bv of an
objéct to be photographed, the sbeed valuelSv |
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 strobé flashing, which

is the threshold value between the exposures with

and without strobe flashing, the exposure control

(shutter speed and aperture control) in the AE

interlocking range is carried out without the strobe

being.flashed. 1f 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 rangé finding
data, and the shutter is controlled with the minimum

exposure control value Evsmin.



In the AE (automatic exposure) interlocking range, the m ni mum 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 mnimum brightness of the AE interlocking range.
Accordingly, if a filmhaving a relatively high sensitivity is used, it-
w Il be possible to shoot a darker oﬁﬁect..The deterioration due to canera

hake will b hanced, the nagnification of the.object i _,
e When the ABcHS SRR RS s TGRS | PRFBELREE RS “Thi s Teason.

2

i he FBcdr 3 gt ™ eabed M this reason,
boen cont 1EPPa " AELRIRANRH AL ienod Ve R TR PRMLEL 2020 when

the zoom | gageifiiheadtied st INFe e, i Rl éRc@cagh eEgt €eat the TELE

si de when naki ng automati c shooting. Tables A and B show one of the ﬁ;}
i -

exanpl es ofambBeat Bhaxdo! dnéalthe fauvidie & rebecid ashimg and the | ower
of the AE interlocking range of a conventional canera. Table A shows the

val ues at sbas¥WtDEitydds atdllizielde dhliyhef onalelemging MehdELE side. The Lv in

the Tables is the val ue obtained by subtracting 5 fromthe object
bri ght nessmBaimum BrigBltEeAs of the AE interlocking range. :

'Adcordingly,.if a film having a relatively high
.senéitiviﬁy is used,; it will be poséible tp'shoot a
.darker objedt.
The deterioration due. to Camgré_éhaké wi11 
: become enhanced~when the magnificéﬁion.of the object
iﬁcréasés,-i.é., when.the_foCal_léﬁgth of a zoom
lens is increased. For this:reéSoﬁ,;iﬁ a - |
conventional camera haﬁing a zoom lens, the minimum

shutter speed has been controlled in such a fashion

 that_the_miniﬁum shuttérzis &elayéd_when the zoom . ' C:)I

lens is located atstheIWIDE side, and is accelerated
atlthe TELE side whéﬁ.making autdméﬁic,sho¢tian_,
Tables A and B show one of Ehe_examples;of'thé
- threshold value for thé strobe flashing and the .
lower iimit of the AE interlocking féhge_of a |
conventional camera. Table A shéws_ﬁhe.valuesfat'
the WIDE side, and T&b1e B'the vaiﬁe$ ét the TELE
side. The Lv in the Tables is the value obtained by

subtracting 5 from the object brightness Bv.

©

o



W DE | SO 100 1SO 200
Fl ashi ng (Lv) 9. 00 8. 00 7.00 Threshol d Exposure Val ue for
Fl ashing (Evsfl) 9. 00 9. 00 9.00 Lower limt of AE
I nter] ock Range (Lv) 9. 00 8..00 7.00 M ni num Shutter Speed
Control Value (Evsm n) 9. 00 9. 00 9. 00 Shutter -speed
(sec.) 1/ 45 1/ 45 1/45 TABLE B TELE | SO 100
| SO 200 1SO 400 Threshold Brightness for Strobe Flashing (Lv) 10.75
9.75 8.75 Threshol d Exposure VEABREf®r Flashing:(Evsfl) 9.50
9. 50 9.50 lower limt..of. J&iiJuﬁulcmk_fhnge-(Lu;___lQ A= \9.75
8.75 M ni mrum Shu ter eed Control Val ue ( 1
9.50 Shutter spegd ( 1/ 64 I_L-?»%4 00 IS@/ 320 (120 ﬁotore
con t i onal sys er;n_..hamav.e.r.,.. .as-the mni shutter. speed-coat.r_al_..wa.l ue
Evsm-ri and the threshold val ue Evsfl for stfobe flashing are fixed
according to eac f§§e§@§ob‘ﬁﬁﬁggﬁﬁﬁéﬁcLéﬁf ugngg due tg phe canegqograke
remai ns unchanged even hough : : : -
Threshold Exposure value -
for Flashing (Evsfl) 1 9.00 9.00 9.00
Lower limit of
AE Interlock Range (Lv) 9.00 8.00 7.00
&s/ ““““““““““““““““““““““““““““““““““““““““““
Minimum Shutter Speed
Control Value (Evsmln) 9.00 9.00 9.00
| shutter speed (sec.) 1/45 1/45 1/45
\...____......_...__.___-.;__-_-_______;-_______; _____________ /
TABLE B
T ;"‘“’“"“’T“""Tf“"'\
<:> _ TELE IS0 100 ISO 200 ISO 400
| Threshold Brightness ' B _
for Strobe Flashlng (Lv) 10.75 9.75 8.75
[ 'Threshold Exposure Value
s for Flashing (Evsfl) 9.50 9.50 9.50
Lower limit of ' ' :
AE Interlock Range (Lv) 10.75 '9.75 8.75
Minimum Shutter Speed
Control Value (Evsmln) 9.50 9.50 9.50
Shutter speed (sec.) 1/64 1/64 1/64
L

| SO 400 Threshol d Brightness for Strobe




havi ng the high-sensifivity is.-used. It is therefore an object of the

present invention to provide an inproved exposure controlling device for -
effectively preventing the deterioration of a photograph quality due to -
.canmera shake in the case that filmhaving the high sensitivity is used.
According to the present invention t#ere i's provided a canera having at
| east a non-strobe exposure node_and a strobe exposure node, the canera
conpri si ng: - aIEd%h?l%ﬂ%VﬁBVFﬁﬁa&tsVé&?P:tﬁP@@VﬁgbaPﬁ«ﬁhﬁlns means for

changi ng ﬁ/ﬁmﬁmtgméﬁl aea abhebele&aq&!ér EvERde Al aﬂiéd strobe
exposure de .at t hr eshg ﬁéa ue o% b g hne s.of an to be

phot ogr ap shy t“ \Salolideld aﬁgrwﬁ F& ? & ﬁf%ﬂ e used for said
changi ng ammrdtmgetoaeaohdoﬁgthe fbealodengths ,f anflluem:gat Muxei ng used,

respeot Pe 5! cdife Nanke SPils A8 LhERSLBRY BYeko WG ¢ papdct e ngf;

t hr eshol ues referre at sal d~“zoom a zoom ng exte
d|V|dedlhﬁ ng prhe dnigly %¢n€#§éVéF¥ Fﬁcgﬁeﬂength ranges and wherein each

sai d discrete fcpd tﬁéﬁébofanaﬁ Ba eétr BEPeRki pResaint predet ermi ned
t hreshol d, val ue, The device §o ris neans for determning a
shutter SINRPYHORAFQ E%ﬂ%}%e na&EBFBXﬁ g%??ﬁ r of said

zoomIeunﬁeﬂimed@uroefﬁegtﬂbemyfprEhentingptheedetemidratxuﬁluﬂlng an open
f- nu”ber(ﬁpﬁgtéhféﬁﬂqdﬁgflty due to camera shake in the case '
that film having the hlgh sensitivity 1s used. -
' Accordlng to the present 1nventlon there is - -

N

'prov1ded a camera having at least a non-strobe - _h : )
exposure mode and a strobe exposure mode, the camera
comprlslng L
' a- zoom lens having at least three focal 1engths,

means for changlng over between sald non—strobe
exposure mode and said strobe exposure mode at a
threshold.value of brlghtness of an ob]ect to be
photographed,.and : . "-:_- o

threshold means whereby the threshold value used T~
for said changlng over varies accordlng to the zoom : <:>
lens focal 1ength being used, respectlve focal lengths
‘of said zoom lens having respectlve predetermlned '
threshold values. . o : :

It is preferred that sa1d zoom lens has a zoomlng'
extent d1v1ded into a plurallty of discrete.focal
length ranges and wherein each said discrete focal

. O

'length range hag a respective said predetermined
threshold value. - - '

The device may further comprise.meansifor_'
determining a shutter speed of said oamera'in”
accordance with an open f-number of said zoom lens._

The dev1ce may also further comprlse means for -
adjusting an open f-number of said zoom lens in
accordance with a focal length of said zoom lens.

In a preferred embodiment, the device further



accordance w t.h a focal length of said zoomlens. In a preferred

enbodi nent, the device further conprises input nmeans for inputting a
sensitivity of a filmbeing used, and neans for conpensating for an
inputted filmsensitivity differing froma predetermned filmsensitivity
by adjusting said predeterm ned threshold %al ue and said shutter speed. In
anot her preferred enbodi nent, the device further conprises input means for
i nputting a seROMPRLSEF dMRPY meany £Rr ytrRUttingnRafsnFatiydtysOih@ a
Iowert! I _mt't ?.hﬁtmr.-bwgﬂgd,uséa,adss&miﬁéaﬂ@ $ot hcompEABELihg EEBE';JTaned f It Ihm
sensitivity frogma_predef.erm ne il msensiftivi an_anount | ess an
an anount corrégﬂ&#%éi; ii%ﬁﬁﬁp ?ﬂﬁ&FYﬁS+$#ﬁ¥iéQS?¥P i ®y. Reference is
made to parent preteterappied ailm semdoibti vt BP44888sting. whidh t he
pregent applic %r'eg:&t%ﬁi%ee%' éﬂz\’ééi?&é’%al{ eax?&rggid?‘gﬁhhgi | AheylCerns
an osure coftrol” dévice conprising input neans ToOf Inputting a
sensitivity of a film taadidherareferredembodimentusthagdevieger |init
shutter speed, ej)RtR230 gkl ihput \Reass | for NPHbhEELhY! B sensitivity

fromthe predetermned fil'msensitivity, by an_anount |esS than an anount
correspondi ng EEPERAE IO @ F1 IR kbt ivsed, N PLaRSOFOFhe present
invention w | aggusitd nde 3 lidwst Vil t eflfuitter &peédis dncaspaeiatdon

with a change in inputted film sensitivity from a
predetermined film sensitivity, by an amount less than
an amount corresponding to said change in film

\_ sensitivity. _

Reference is made to parent patent application
number GB-A-2241588 from which the present application
has been divided out. The parent application concerns
an exposure control device comprising input means for
inputting a sensitivity of a film to be used; and
means for adjusting a lower limit shutter speed, in
association with a change in inputted f£ilm sensitivity

(:> from the predetermined f£ilm sensitivity, by an amount
less than an amount corresponding to the change in
film sensitivity. _
Examples of the present invention will now be
described with reference to the accompanying



"6 drawings, in which:- Fig. 1 illustrates the top view of an electronically
control |l ed canera enbodying the present invention; Fig. 2 illustrates the-
front view of the canmera of Fig. 1, Fig. 3 illustrates the rear view of the
canera of Fig. 1; Fig. 4. is a block diagramof the control circuit of the.
camera; Fig. 5 is a diagrammtical view of the contact conposition of a *
zoom ng swtch; Fig. 6 is a'table_sﬁbmﬁng the rel ationship between the
exposure s .moges) . and .the displays-thereof; Fig. 7 is a table

showi ng tH%§%§€§9%6ngﬁigh§% Ween the shooting systens (nodes) and the .

di spl ays therepfg Figi1§uktratdi2 @iy GAlew otV &4 segnents of an LCD
panel ; Fig. 9 is an expanded view of a codé plate and a table showi ng the
rel at i onsélgctebigealilie conteolllaide aikid emust®sindithel0 is a

di agrammati cal view show ng an exanpl e of the zoom ng operation; Fig. 11

a di agr anpsésentginveatheni;sm of a o o : C:i

Fig. 2_illusﬁratés fhe_fréﬁﬁ:yiéﬁ 9£.ﬁhéic#meya
of Fig. 1; . |
"'Fngﬂﬁfiliustréfés’ﬁhé-féaf*viéw"ﬁf*ﬁhe_Cameraf
of Fig~m17;   o | o

Fig;:4.i5“a]block:diag:am_of_thehcbntrol ,' 

¢

circuit of the camera;
Fig. 5?i$ afdi§§fémmatica1 view'of-the contact

composition of a zooming switch;

Figa-ﬁjigfé.ﬁabléféﬁéwing:thé.xélaﬁioﬁship; 

between the-éxPpéuﬁé-SYétems'(médés) and the

.Fiq¢ 7;i$.a;tab1e SHowing th2_relatibﬁéhi§ _ |
between the shooting systems (modes) and the @
displays thereof; ' B

Fig. 8;is_é'diagrammatical viewpr_segments_of

an LCD panel;

Fig. 9 is an expanded view of a code'plate and g
a table showing the relationship between the code

plate and the q6dés;_
Fig. 10 is a:diagrammatical viéwishowing 5n_
example of the zooming operation; -
_Fig._11 isma_diagram.showing a_megﬁanism of a

- wind pulse switch;



w nd pul se swtch; 7 Fig. 12 is a diagram show ng an exanple of an

out pat of the wind pulse switch W; Fig. 13 is a flowhart for a RESET
routine; Fig. 14 is a flowhart for an EXPOSURE/ SHOOTI NG SYSTEM | NI TI ALI ZE
subroutine; Fig. 15 is a flow chart for a ZOOM I NI TI ALI ZE subroutine; Fig.
16 is a flowhart for a LOCK routine; Fig. 17 is a flowhart for a FRAMVE
NUMVBER DI SPLAY subroutine; Fig. 18 is a fllowchart for a WND SYSTEM

| NI TI ALl ZE subroutinﬁ' Fi?2 19 is g flowhart ,for a LOADI NG sqgroutine;
Fig. 20 is a flowchat 9t of2alSWANBIROESR NeAUSFEE R, °F Y 21 is a

flowhart for WRE&PP&IQQQERN k)giéfzisgﬁtcﬁz'ﬁzz'l?’- and F;gLEﬁé arg a

flowchart for processi ng; F iI's a tlofkchart for

ACCOVMODATI ON, AUTOW(T!EC' NS ACCRVMBATI PN £ o [F RYfVENR tlynétnd TELE
MOVENENT subroutines; Fig. 25 is a flowhart for a LENS POSI TI N RESTORE
subreliti ne; 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
&y DISPLAY subroutine;
Fig. 18 is a flowchart for a WIND SYSTEM -
INITIALIZE subroutine;
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;

Figs. 22-A 22-B and Fig. 23 are a flowchart for
a MAIN processing;

Fig. 24 is a flowchart for a LENS
ACCOMMODATION . AUTOMATIC LENS 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



Figs. 26 through Fig. 29 are flowharts for a TELE/ WDE MOVEMENT r outi-ne,
and nodifications 8 thereof; Fig. 30 is a flowhart.for a WDE
MOVEMENT 2 subroutine; Fig. 31 is a flowhart for a ZOOM TO TELE

subroutine; Figs.32-A and 32-B are a flowhart for a ZOOM TO W DE )
subroutine; Figs. 33-A and 33-B are a flowhart for an EXPOSURE/ SHOOTI NG *
SYSTEM SETTI NG subroutine; Fig. 34 i$ a flowchart for. a VAR ABLE SETTI NG
subroutine, Fig, .35is a..flo ri far b SELES ON subrouti ne;
Fig. 36 istBngf?&i‘:har”t f 'ﬁgéiwl%éﬁ%%é\%%uﬁ ne;bF_i gs. 37-A

t hrough 37 h - 38-C show a flowhart for an AEAF CONTROL
routine; ﬁFg?EggnﬁsbaE?F%%gg%ﬁ;7cn an AEFM subroutine; Fig. 40 is a

fl owchart for~aFEh$C§mTﬁuUAN@Edwdnggﬁiﬂ&g digooMIrd sreLg! owchart for a
WND routine; Figs. 42-A and 42-B show a flowchart for an | NTERVAL
CONTROL r ogtibpeirtdane;Fi gs.. 43-A through 43-C show a flowchart for a REW _
routine. ' - ' : .

'Figs. 32-A and 32—B.are a flowchart.forha ZooM
TO WIDE subroutine;:- | |

Figs.”33+A'aﬁd-33—B aré_a'flo&gﬁart_for-an_
EXPOSURE/QHOOTiNG-S¥STEM SETT;NG;shbrbptine; L

Fig. 34 is a flowchart for a. VARIABLE SETTING

subroutine;. ' : e ;- - ' i:
Fig.' 35 is a flowchart for agVARIABLE;SELEQTION |
subroutine; ”. | _ |
- Fig. 36 is a flowchart_for a VARIABLE'DI$PLAY
subroutine; | | .' _
"‘Figs. 37~A through 37-C, 385A_£hrougn_38:g;show
a flowchart for an AEAF CONTROL #outiﬁé; A _(:>
Figﬁﬁsgiis a-fléwchart for an AEFM-subroutine} | . |
'Fig. 40 is a flowchart for a_DisconTINQANcg._.
subroutine;; |

©

. Fig. 41 is a flowchart for a WIND ropﬁipe;_

u'Figs..42—A_aﬁd 42fB:show a_fLow@hart_fq#fan

INTERVAL CONTROL routine; and - | -
Figs. 43-A thrOugh 43-C,sh0w_aﬁf16wchart for_a

REWIND routine.

- ~'As shown in Fig.. 1, a camera bedy 1 has a

stationary_barrel,z-and,a mpving;barr21.3, As shown



As shown in'Fig..1, a canmera body 1 has a stationary-barrel .2 and a novi-ng
barrel 3. As shown 9in Fig. 2, the front of the canera body | contains
a di stance neasurenent section 4, a finder window 5, a. zoom ng type strobe
6, a photonetric elenent,-such as CdS, and a self-tinmer lanp 7. The back of
the canera body 1 has a back cover 8, a node button 9, a select button 10, -
a drive button 11, a zoomlever 12, a powe? button 13, a green | anp
indicator 14, a red |anp indicator 15, and a back cover rel ease | ever 16

are provided. Wi8nFige Rackhoront| @bskheccarers bedipleFontadngr dupward .
t it tqQq.a.d d stop it the b . Cl 8_qf . W th
back Cover i sOipEAREE MRATHARERL croFEiRhch: | ByEIRTEE] vinARHE dwmmar o

t posi tion, whil th k- ' , k
fefsle'ng Bt Bl s o L B Sofie PR L epdhehBin SRR | |
the tpper sect!gg @udNeATPiA o ro oMb NS, ArRAUDLE Bet thR 17, a TW

button 18 and an L pane utton 18 is used when selecting two
opposi te positi gamepdl PoR & HHd'A | pa K E6PEr €8ISa OhodBELTRYBAl 0, @nge of

the zoom | ens. The zoom | éver 12 can be noved in a first direction,
i ndi cat ed by argewect buttich 1b,and drive button 11, a zoom lever
12, a power button 13, a green lamp indicateor 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 'stop position,
while when the back cover 8 is closed, the back
. cover release lever 16 returns to ‘its upward stop
(:) position.
' As shown in Fig. 1, the upper section of the
camera body 1 contains a shutter button 17, a TW
&Jh “button 18 and an LCD panel 19. The TW button 18 is -
used when selecting two opposite positions which are
mutualiy'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



second direction, indicated by -arrow-r2. .The zoom lever 12 pegnmits_the.
canera lens to be noved between a wide extremty and a tele extremty. The
zoom 10 lever 12 is used for setting the exposure system and the
shooting system (which will be described later) with the function of the
mode button 9 and the drive button 11. Referring to Fi,g. 4, the -canera *
contains a control circuit conprisintshutter-related processing in
association with a drive 1C.. A single integrated circuit has been designed
whi ch cont%?ﬁ%rfﬁé"ﬁﬁiHS€§UF°§USGG%BP9ﬁﬁﬂﬁ§Q¥E°%&R?ﬁ§X§E?WC9%ﬂd ot her

el ectroni cs,. . The main,CPU per.forns .t.he fo]low inctions in response
to inputléeﬁﬁafgo F%VPdSHSFSmtﬁg%Eﬁﬁbﬁggl(%FT ?ﬁ?ﬁ#ﬁk%;iéﬁ%ﬁ not or agd a
filmnotor,¥id &.0000~HE |[ZWKE ~Gl it Q] A4 1 nag and

bl i nki ng ("t’%'!élf’il ﬁ’?ﬁgﬁ’gg?gﬁ of  Hhe, r’“f’s‘?(eg%“f‘tet'gebé’l fgn%ﬂf%‘%‘%ﬁo%‘g "Fig.3) of

the green jyaPohNgicator. .14 whi ch provi des di stance neasurenent-rel ated

i ndi cation, the red:lanp indicator 15 which provi des strobe-related

i ndi cation, andréhersehd- tbneliglaap. Ehehicaher0\bdiRGaihs el f-timer-rel ated

i ndi cation; (3) Controls the indication in the LCD panel 19; ‘and
control circuit comprising shutter-related.

processing -in association with a-drivegic.“A sing1e
integrated circuit has beénrdesigned Whi¢hwcontains__

the main CPU, sub CPU, drive IC, -autofocus IC and

O

other electronics. - .The'main cPU perfqrﬁS'the
follqwinggfunctions.in response tb~iﬁbpt_signals
provided tb.the'camera:

(1)'¢ontrbls the zoom motor and a-film motor
via a motor drive circuit; | |

(2) Controls-illuminationjand:biinking-(the:_
illustration thereof is omitted in Fig.1 through _ f<;>
Fig.3) of the Qreen lamp indicatot.14_which provides | |
distance meaSurement~related-indicatipn, the_réd

lamp indicator 15 which;providesaSttherrélated

O

indication, and the Self-timer lamp:7fWhi¢h provides
a'sélf;timer~re1ated.indication;:.'.
(3) Controls the.indication in the LCD panel .
19; and- | . |
‘(4). Controls the chargihq“of theasfrobe.,
circuit. ' | | _
‘Information is inputted to thg_méin,cgu by the

following:~- -



(4) Controls the chargi'ng .of the-strobe circuit. I'nformation4s inputted.to-:
the main CPU by the foll ow ng: - . (1) Main power switch PSW which is
set to ON while the power button 13 is depressed, and set to OFF when the
power .button 13 is not depressed. Power is supplied to the canera when the
power switch is set to ON'in the prohibited state of power supply, and the
power supply is prohibited when the power Idwitch is set to ONin the power

supply permitted state; (2),Photonetry switch SW5, which is set to ON when
the shutter button 17(})s. MibheRQWer haWikal, PSH3) vRdcBad& Stk &P §MR. whi ch

i t to ON when the shutt but t 17 . is.fully d d;. (4 tel
cwi toh TELE. whihils S8 BEveR RhERopnabs dnPrbrerers s, N SO 11 om a
iro. Lol 'S, ; s ; Sn
DR Santoh | o SR AR SRUEReP BELEOR U3 1 noktHefAUBMAS S
neut Ial positi ond AWasiEida W derik d8amera( GheRORRe RN e WighGMVIW whi ch

I ndi cates the novenent node of the zoomlens, that Is a step. novenent or
the continuous materENton (5h ephaDYEoRbitaddstieecC offt powels suptangnt - are

described later); (7) Mdde switch EXPSW which is set to ON while
and the power supply is prohibited when the power
switch is set to ON in the power supply permifted :
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 tele side ri; -

<:> (5) Zoom wide switch WIDE,'which is set to ON
when the zoom lever 12 is displaced from a céntre,
neutral position towards a wide side r2; .

-&vi (6) Zoom mode switch MVSW, which indicates the
movement mode of the zoom lens, that is a step.
movemént 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 sjstem;

(8) Drive switch DRIVSW, which is set: to ON

while the drive button 11 is being depressed.: The . -



t-he-node button 9 is depressed.  The-node button 9 is used for setting the
exposure system (8) Drive switch DRIVSW which is set to ON while the ¥
drive button 11 is being depressed. The 12 drive button 11 is used for
setting the shooting system (9) Select switch SLSW which is set to O\
while the select button 10 is being depressed. The select button 10 is used
for selecting the nunber of franes t1@ be shot at the SELF-TI MER shooting
'starting tinme of the interval shooting and the interval tinme, etc.; (10)
Zoom code Gripie butom T is awgeFPor waethingether shpeging f or controlllng
the lens position, displaying the focal length, etc. Further details
thereof wS¥SY®idescribed | ater: (11) Back 'cover “swi'tch BACK, which is set
to OFF when the cover reI ver. 16. i s_pressed wn and set to ON
when t he back égaer%}ls E Y §%é§he ?%vgr re§u§ £ ﬁlts acconnndatlgz>

posi tion; .alde S6n SYH L 0 ¥ fgr Qﬁ-@ﬁ%bﬂg the filmfeedin
Furt her detaq] ereo %w%e descr|% f ?e kb t he Zoom node swi tch
M/SW the séQ@Bt\MBiﬁ:t%M thh M Dsedngot @ezeeaiﬁgl en&%hﬁBeIEbE are
frames to be shot at the SELF-TIMER shoetlng,
starting tlme of.the-lnterval_shooting andythe
interval time, etc.; |
- (10) 2Zoom code inputs, 2ZcO, ZCl,.andizCZ,_which
are réferred to:forrcontrolling3the;Iéﬁs-éosition,_ _ ‘_\’
displaying the fbcal-length, etc.“Eurthe#:detgils |
thereof w1ll be descrlbed 1ater, f~' |
(11) Back cover sw1tch BACK which is set to
OFF when-the.back_cover.release lgyeg 16,;s pressed :
down and set to ON when the bqék qov§£=8~i$ ¢1osed |
and ‘the lever returns to its accoﬁmo@étion-po$ition; :' '<:>
and . . | - |
(12) A wind pulse switch WP for detecting the

film feeding. Further details thereof will be ..

¢)

described later. .- . . |

",1Néxt,vthé 200m-mode.switch Msz;ftné-zoomswidé_
switch WIDE; and the zoom tele switch TELEHafe?”
described in detail. | _

| The zoom-related switches MVSW, WIDE, and TELE
are controlled by one zoom lever, the contact point.
layout -being shown in Fig. 5. The mechanical -

construction of the zoom-related switches .include .



described indetail. The zoomrel ated switches. WSW WDE, and TELE are. .
controlled by one zoom | ever, the contact point |ayout-being showmn in Fig.
5. The nechani cal construction of the zoomrel ated swi tches include 13
contacts and a brush attached to the zoomlever 12. They are described in
det-ail bel ow’individually. The zoomtele switch TELE is set to ON when the
zoom |l ever is being displaced fromthe cemt3¥e position toward the first
direction indicated by arrowrl in Fig. 1, and the zoomw de switch WDE is
set to ON when t¢rntacks| andraj brusbhppeitashedhvdiad thee znamnkeRY ek on
indicated by arrow.r2. And both the,zoom wi de sw tch WDE and the zoomtele

switch TELE are'%%ﬁytﬁFﬁfﬁﬁﬁHEhbﬁﬂe1?08ﬁFFé$eP9E?WE}Wﬂ%Y 841X he centre
tral ition. T, h
(neutral) position eﬁfgﬁg%g?mggnsyﬁ% | IOnﬁﬂﬁ%ﬁ\MgﬂbﬁFWE%ﬁqgﬁéever

12 KE)Iocated in the € posi way fromi centre
posit¥on tovard Jde,issle 290 8¢RI adLpIBEA drbm the SupRGId vel Y. The

zoom node switch 1s set fo e zoon1 ever 12 is furt moved in
the direction ofpgk{O¥6n’dowaPd £Rel FI¥st Wi¥ectidn Srtldaaa ngsltlons

St ep novenent and conti nuous novenent corresponds to ON and OFF states of

the zoom node svérkgdw FESPRCFiYE! X, Whahtheseonomtideiswiitch WIBE is
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

e 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 rl, r2 respectively. The"

(:) zoom mode switch is set to OFF when the zoom lever-
12 is further moved in the direction of arrows ril,
and r2 from either of its halfway positions.

( Step movement and continuous movement
corresponds to ON and OFF states of the zZoom mode'
éwitcﬁ, 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



‘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 N
i nstance, when perform ng the zoom operation, the information for the
forward/reverse rotation of the zoomnotor, and the step/continuous
novenent of the zoomlens are 14 inputted to the main CPU. Referring tos
Fig. 4, while the sub CPU controls a4 ange finder, which conprises an -
infrared LED and . osition.  sensor PSD through an autofocus IC, and
transmts tHM %@é LetheamatBnERU-data fromthe autofocus 1C and the

hot - dat 5 he. Cd. ot .o CPU. The dri I trols th

Dhot oret [y, dat Rdfamifg €35r18, 02 AR 8o0PHe T0h, Lot Rl por s L

trigger siggnandeo fﬂ%éfropﬁiewegin&ﬁilas opdg E%.%?&qqsa erated for
As sho g. 8, ‘he fo

setting the exposure sysfenl_ I'n Fi ) ; owng three
exposur e %V?c%@tﬂir? SR6ObADbED tAPbAghShhoRatatbewd! 1k, f lagshi ng node);
strobe ON (Strobe forcedly flashing nDde);_and_strobe_CFF strobe fl ashing.

prohi bit roda)smits kthé dhevahbe hadsapbmeAtnaaka ggomedpendi ng to each of
aforesaid three exposure systens. In the case of ‘AUTO, . no mark is .
provi ded. atteflonus FXRMEDE K& cpkobahetryndathy feon ¢he' BMBVIIE") s
provi ded in correspondence with the. R '
-the main CcPU. -~ = - .
The drive*Icicontrols_the shutter circuit.
according to commands ffomfthe sub_éPU,aand outputs

a“triggerﬂsignal-to_the,strobe-circﬁitgf.u.-a

©

 hThé'ﬁodé b@ttbh'g is operated[fbi setting the
éxpoSUre'éystem{_ASJshown in Fig;-G,';ﬁengiloWing_
threeféxpdsufefSYStems~are avéilable?:ﬁauto (Sﬁrobe“
automatic fiashing-mode);'strobe_QN (Strqbg forcedly.
flashiﬁg'mbde):'and*strObe-OFFQ(Strobeﬂflashing;.
proﬁibit”mOde);_Fiq.'Gishcw the_indicationimarks._.: : -<;>
cofrespon&ing'tO'éaCh'éf-aforesaidﬁthiee.éxposure
sysfems.:In the'casefof-AUTQ, no mark«is provided. A

counter EXPMODE ‘(hereinafter merely called - --

O

"EXPMODE")iiSfprovidedfin-cbrreSpondénce.with-the._ﬁ
exposu-fe systems: EXPMODE. "o, "1.", - F'Zﬁ'! correspond
to AUTO, strobe ON, and-strobe'OFF,Uféspectively,“By
operating the mode button 9, the véluéiéf_the-~
EXPMODE is' changed. |

Thé drive button 11 is operated.for.setting the
shooting”system, As shown in Fig. .7, the following

five kinds' of shooting modes are available; .. ..



exposure systens. EXPMODE [err] correspond to AUTO, strobe ON, and strobe - - -
OFF, respectively. By operating the node button 9, the value of the
EXPMODE is changed. The drive button 11 is operated for setting the
shootjng system As shown in Fig. -7, the follow ng five kinds of shooting
nodes are avail abl e; 15 FRAME- BY-' FRAME shooti ng node, SELF-TI MER node,
SELF- TW (t el e/wi de) node, | NTERVAL node, &hd FORCED REW ND node. Fig. 7

al so shows the indication mark correspondinﬂ to _each of the above five

shooti ng nodes. FRBMEaBY - FRMME ishartigto BEFRIBIER BPARg node. A

t DRI VEMODE. ( her.ei naf.t . | |1 " VE ") Lded, d
Che| DRI VEVCDE [BPEF-Sia (Faney wid; dlgsii Dirmmihergee ciepd KRR ( ne
SELF-TI MER d SELE- TW.tode,, t I d D REW ND
nod respeg?iS%F@EﬁanPﬁg;F g7R§Q%Nbu%§§¥éﬁﬁ§$kfhgfg%¥igﬁe§r- i'S
rep) aced Wih SbbPEEspofiify EA° etk ol VIRl oy e ey DelobelRg:  The |

DRI VEMODE i s change et wee n the drive button S
depressed. |ndiggge8n N8 k&rkolile el t o FNGDE- By REMNEMODE ar e

di spl ayed in the LCD panel 19, and the shooting is controlled in accordance
therewith. Stils&hédténg mode. A counter DRIVEMODE (hereinafter

merely called "DRIVEMODE") is provided, and the
DRIVEMODE "0000.,", "0001;", "0010,", "0011,", and
. . wikxx " correspond to the FRAME-BY-~FRAME mode, the
St SELF~TIMER mode, the SELF-TW mode, the INTERVAL
mode, and the FORCED REWIND mode, respectively. In
the FORCED;REWIND mode, mark "*" of %lkkk ¥ jg
'replaced with'either 1 or 0. The SELF-TW mode is
described later.
The DRIVEMODE is changed between "O" and "1"
(i} 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
U controlled in accordance therewith. Still more, if
the drive button 11 is kept depressed. for more. than
three éeconds, 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 time is set by a relative time,. that is,

the starting time of the-interval-shooting:isﬂset,by



“the drive button 11 is kept depressed for nore than three seconds, .the -
shooting systemis set to the forced rewind node. In the I NTERVAL nbde,
both the interval starting tine and the period of interval can be set. In

the canera of this enbodinent, the interval starting time is set by a

relative tine, that is., the starting tinme of the interval shooting is set

by a period of tinme (mnutes, seddnds, or hours) fromthe time when it
is set. The interval tinme. is the, tine bet ween a shot and the succeedi ng
shot. In Gh@SHAd PRERIABIENIPREEsK ﬁ§§°6fismuﬁ>b“eh91m5)frﬁa:rmm for -the
SELF- TI MVER, ar prOV|ded SELF-TWis a n whi gh two shootings are
execut ed: tlhﬁaeq'fll’?est Shobti g ?ﬁtexeg{]?eﬂi“ﬁﬁl‘faﬂh&lﬁ@orﬁﬁ &he bei ng | ocat ed

he d d _ t hoqQ xegut with the |ens
St the w GATE HEIAARY H6: | J6aCERE Hua0R8MRY, KRoEir i Hha'ks il opi et
in the LCRmaneirMik q«@dges,@ﬂ,@eﬁim;ho ehehBAE .sp{“’ayeége'on £le exposure

system mark and the shooti ng systen1nar are en fhe node button

9 and dri ehebSHIM-TIMER alensRseRded SPERLFYOHY is ASmbRE® MRANi ngs of each
of the narks has been al ready described, the remaining marks are descri bed

bel ow. | nwhigh &wa Ehomrings | dHe e3e¢mt@a1nahédflﬁbenshbetSBQOtlng system
is ' set to the interval nobde. The

is executed with ‘the zoom lens being located at the
desired position, and the ‘second. shooting is .

executed. with fhé'lens_at the wide éxtrémityr

¢

- Next, the détailsiéf-the indication marks
displayedzih’the LCD- panel 19'arerdescribed.with-
reference to Fig. 8. The‘ékposureisysfem'mafk:ahd
the shooting system mark are displayadlwhan,thé mode
button 9 and drive button 11 are depressed"
respectively. As- the meanings of each of the marks

- has, been. already descrlbed ‘the remaining marks are (:}
described'be10w;w3, ' -
- In Fig. 8 3, - the mark "INT" is: 1llum1nated when

the’ shootlng system is. set: to the. interval mode. The.

©

mark "<—=>" pelow the. "INT" is shown when the
1nterval time is being:set. The mark "S" at the leffr
side of "INT" is dasplayed when theulnterval-;_c
starting time is being set. Simultaheoﬁslyyfthe-mark
"———->" yhich is located below "S"fié-aié§f
displayed. A battery mark 20 is disﬁiajed'ﬁhen.the
'battery,ofpﬁhe.camera'ié-discharged.;;Segmént;un:

displaying area 21 indicates the fQCalwlethh,_the_



mark "<-->" below the" INT" is showm when the interval tinme .is being set..
The mark . "S" at the left side of "INT" is displayed when the interval
starting time is being set. Sinultaneously, the mark "---->" which is

|l ocat ed below "S" is also displayed . A battery mark 20 is displayed when
the Battery of the canera is discharged. Segnent displaying area 21-

I ndi cates the focal |ength, the 17 int¥fval startlng tlne and the
interval tinme. The unit nmark i, shown n it ength of the
zoom lens is diiBFey¥al ?ﬁ@rﬁﬁpﬁ ﬁ&ﬂﬁy §9d\¥hﬁ PEF WHreh FRSpectivel y

correspond to "sec nd".."m nut e, yr',,.ale. | e he
hxgayfﬁr lng w‘r?PDe thi & éé#”i{&?}gﬁ@r? skepnk

period of tine: TRt EﬂWAL sho e S case sSegnent s
are commonly usgd,fofe 31 gng ﬁ‘i‘apeﬂ‘ She %mxt ark .and.. %are

sel ively illumna &8 accord t'he sel ecte perlo oT t| egnment

di spt-dyi ng ar eamgw |§highugbg%e%@1k@qy @@fyggﬂghargbfwgggbﬁummer the mark

"EX" being the unit mark of t frame nunber. Fig. 9 shows a dlagran1of t he

zoom code i nputemindlite? PoghaOEAcRIA, € ag@NIiTii it tedaiiewftide zoom | ens
barrel and has a pattern such as shown in Fig. 9. The oblique-lined
portions of thepevbodcofietpieat énatbec INNERVMLe Gl itiong amde - imeset { our

brushes contact the code plate. The brush |l ocated at G\D i s
In this case, segments are commonly used for "m" and:

"mm". These "s", "m", "h", and "mm" are selectively

illuminated according to the selected period of
o ' 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 che plate. The brush-located at GND is
‘grounded, thereby:GND is used as a common terminal
while the other three brushes. are used for code
detection. The codes 2C0, ZCl and ZC2 are set to ..
"g", when each brush contacts the respective
ternminals of the code 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



grounded, thereby G\D is.used as a.-comon term nal -whil.-e the other three
brushes are used for code detection. The codes ZCO, ZCl and ZC2 are set to.
"0", when each brush contacts the respective termnals of the code plate,
while the codes are set to "1" when the brushes do not contact the
respective termnals of the code plate. In this-description, a three-bit -«
informati on code detected by the cod8inuity relation of these termnals is
18 known as' a.-zoom cade .ZCODE. A position code POS and a division code DV
are defi né&dUtARihPZ 2 t A48T Eent i oned zoom code ZOODE sa as to
control zoom ng. Theﬁ$ositiq$ C ggs_ﬁgs are used to giShi uish five
condi tions of thPPorby? aph %gg nd"¥ 2t R&VHBLPH §R9e R S pos i s set
to "0" wh . 1.Sq £d, C |30 sitiqn; POS is set
to "1" V\h?r%ttlthﬁeed %e?%étls%i'?(%a%ﬁgtﬁ%négé‘t’%pﬁ%ggﬁgg%l ecgfofgg‘n'gtg- etween the w
extren ty Lahi & AL oPImEehEFE1 PASLRLRG, POS is set to "2" when the le
is located at the wide extremty, POSiS set to 4 when the lens is |ocated
at the tel e extrrigdsitish RESaés oS ate”dsedhes blhiethiegumiish | ocated in
t he position between the wi de extremty and the tele extremty in the zoom
area. The fdive standicfotlendl of | hespdotogragbangf yeng dhethens position by’
di vidin L _ _ i .

: g position, that' is, POS :is set to "0" when the lens
is located at the accommodation position; POS is set

to "1" when the lens is in the lens stop prohibited

&

range'bétﬁeen'the wide extremity aﬁd'theéﬁ_.
acéammodatibﬁ"pbsitionf;POS'isﬂset-td*"Z"= Whéﬂ.thg
lens is located at the wide éxtfemity;:Ppsfi5qsqt,ﬁ§
4 when the iéhs is.1ocat¢d at the tele%éxtremity;
and POS is“sef'to'"3" when the lens is located in
the pbéitidﬁ'bétWéeﬁ“the'wide ektﬁemity,and-thé.tele
exttémify:iﬁ thé'quﬁ area. The“divisibnﬂéédé¢DIV is  <:>
used for identifying the lens positien by diViding?_. |
the zoom area into: 21 areas. The DIV in the figure

is shown with the hexadecimal nUmbérjsystem;_ﬂ;

O

In Fig: 9) the wide ektremity-(POS&equélsntog;gf
"2“)'is'sh6wn'With.a fixed width. However, this
portion is a point having-no.width,jnamély, pos,
equal to "2" is obtained only when.the_léns is. at -
the Wide'extremityﬁ“ As wvell, POS{equal-to ﬂ4"{i$: :
'obtained only when the lens is at the tele ..
extremity. The contact 2C2 is utilized fqr.deﬁecting

the wide extremity and the tele extremity. . . .



the zoomarea into 21 areas. The DIV in the figure is shown with the
hexadeci mal nunber system In Fig. 9, the wde extremty (POS equals to
"2") is showmnm with a fixed width. However, this portion is a point having
no width , nanely, POS equal to "2" is obtained only when the lens is at
the wide extremty. As well, POCS equal to "4" is obtained only when the
lens is at the tele extrenmity. The contacl®zZC2 is utilized for detecting

the wide extremty and the tele eXtreni%%ﬁ %ﬁ On the otheh hand, since
the zoom area has 2198 & gFbero MGy RARRE t YT nE°PBcAFeRegfn2df t he

phot ographi ng | epns.as _nentioned abowve. it i, ne r | dent | twenty
steps only mﬁthgfﬁbsﬁPP§.cPﬁﬁﬁ%&?éﬁéﬂﬂﬂéﬁ e %%%%?g%?égF%nggf£%élative
codes, in whic i as hhent fonedWoove , & peat edl y

ado d cor_resggé_aﬁﬁégtgghgﬁgieéi%%'caosdée}“serB‘T)\q/?%?_ [e_r? eihﬁguéﬁ [err]. Wen
such™~a confi gur gbbeBsasyakeva dehtSBY Wkchty lstsps "OREFI Wient ewbdentify one
di vi sion code corresponding to the focal length of the | ens only by the
zoom code ZCODEpi#8¢ GHI thAk @xaniyld) e et hguraebhénfoedréyatdwei ting
the division codes stored in the nenory by detecting a relative position
with respect tocob@es|ein wbdochnidet izmempadesn"Pasetttdn Y6¥, dandcti on of

t he changes of

"7" are repeatedly adopted corresponding to division
codes DIV of "1™ through "14,". .

When such a configuration as above is employed,

it is impossible to identify one division code
correéponding to the focal length of the lens only
by the zoom code ZCODE. The current division code
can be idenﬁified-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 of the changes of
the zoom code ZCODE.

Moreover, the focal length indication covers
.&J . the range from 38 mm through 90 mm corresponding to
each of the divided areas as shown in Fig. 9. .

Ih Fig. 9, the stop position of the lens when
the zoom lens is moved under the step zoom movement
condition is indicated by "e ". 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



the zoom code ZCODE. Moreover, the focal |ength indication covers the-fange:
from 38 mm t hrough 90 nmm correspondi ng to each of the divided areas as .
shown in Fig. 9. In Fig. 9, the stop position of the | ens when the zoom.

| ens is noved under the step zoom novenent condition is indicated by [err].
The | ens stop positions in the step novenent are selected such that in eath
of the positions, the indication of 20he * focal length of the lens is not
changed when the. |ens npvenent .is controlled so as that a mechani cal

20 backl adRGklasgh AsiREtRIA@Hety, in the canera enbodying the present";
I nvention, the 0 ptor j.s._f Iy _ fo [ stopped in
e e o GBI 4 OB, b a8 BELOERBRERO, L0t

order to elimn . C SYStr en the reverse
rotation qfnvtég&_ IR Yod ﬁ&@@fegs..&-ﬁaamsga%e tgRy feel a sense of
incongruity it the display of focal l'ength is changed froma relatively
short foc@leflopdideiny stdphad i gl yraderdtboedlimi ARGENbRBKERISH forward N/
rotation. Therefore, the stop positions under step novenent condition are
sel ect ed. oFs th) wRechHel dEV cpst el whée €henreeassesrodatibnbed with
reference to Fig. 10. If the power is supplied when the lens is |located in .
i t's accomedddhieorzqeasinator: , is hetoppedn ‘A photographer may : '

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

length to a relatively'long'fOGal,léthh-in.this_

et

forward rotatign. Therefore,jthe-stépapqgitions --‘J
under step;movemént coﬁdition'areASelécﬁéd,as“above,

. The movement 6f the zoom lenS}ié.deéCribedhwith.
reference to Fig. 10. | |

If the power 1smsﬁpplied when tﬁe.lens is
located'in:its.aécommodation positipn;.the.ZOQmi
motor rotates in the:ﬁquard;directioh an@.ﬁhé_lens _ (Z)
moves toward the wide extremity asuindictgd,with-an._
‘arrow "A%. . _ | - N

ﬁben the power supply is stopped with the lens_ ~

R o

being. located in the zoom area, the zoom motor.is
revérséd,;thereby the_lens_is.moved_asﬁindiéated,
with an .arrow "B" and accommodated in .the .
accommodation position. In this case, it is not.. ..
necessary to eliminate the baqklashm-hn=

When the wide extremity is selected with the TW
button 18, fpr,example,_the zoom motqr;isnreverséd

to.move the. lens . until the lens goes. beyond the .



motor rotates in the forward direction and the |ens nmpves toward the w-de- .
extreimty as indicted with an. arrow "A". Wen the power supply is stopped
with the lens being located in the zoom area, the zoomnotor is reversed,
thereby the lens is noved as indicated with an arrow "B" and accommodat ed
in the. accommodation position. In this case, it is not necessary to. -
elimnate the backlash. . \Wen the wide e3&renmty is selected with.the TW

button 18, for exanple, the zoomnotor is reversed to ve the lens until
the lens goes beitRi TELEEMIEY, \PHE EREPenths L8R dfeifunthed diyen -~

further driven for 50, S(E%£%%§§§§§ﬁaéégﬁéQ§e§%@%éﬁ4¥?%.é¥béﬂthough t he

w de extremty i's detected as passed, € zoom notor is

forwardly rot at ?dl%ﬁi\gélsmb%’%éhﬁiégogkk:?@ﬁtiit GRUSRE Jt e . ORRL. dfteeM de

extr@€mty as indicat arrow "C'. In The case of continuous novenent,

when-the zoom t ¢ M K4d Jabseds 8RE EBofM\motbe li@NForsvadidmen until the

zoomtele switch TELE is set to OFF as indicated with an arrow "D'. In the
case of step nowRiBHted) NEh@pPEBY NBhar zoomf 0ewsr disy catisaidedo tdtyelat causi ng
the lens to come to the next stop position as shown with the arrow "E". In
t he case of Qonﬂﬂnuau@dmmszueemitnhea ithdicated with arrow- “C". - '
" In the case of continuous movement, when the
zoom tele switch TELE is set to ON, the lens is
driven until the zoon tele switch TELE is set to OFF
&J' as indicated with an arrow "D". In the case of step
movement, the zoom motor is forwardly rotateqd, -
thereby causing the lens to come to the next stop
position as shown with the arrow "E".
In the case of continuous movement, when the
zoom wide switch WIDE is set to ON, the zoom motor -
(:) - is driven in a manner to cause the lens to be
further moved for 70 ms in the same direction from
the point in time when the zoom wide switch WIDE is
set to OFF, as shown with an arrow "F", and then,
the zoom motor is forwardly rotated for 50 ms and
stoppéd. 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



zoomw de switch WDE is set to O\, t-he ‘zoom notor .}-s driven in-a manner .to
cause the lens to be further noved for 70 is in the sane direction fromthe
point in time when the zoomw de switch WDE is set to OFF, as shown with
an arrow "F", and then, the zoomnotor is forwardiy rotated for 50 ns and
stopped. Thereby, a backlash of the nechanical system-can be el-irm nated. Rkn
the case of the step novenent, the 2dommotor is further reversed after the.
l ens is | pcat. d-aLﬁghe;stQp_ppsitjqn for 50 ns as shown with an arrow "G',
and then PReStéfidn; turned to the step zoom-stop poesition by forwardly .
rotating the zgom nptor. Theref.ore ..the back] ash.can, be..el i m nat ed.
When the tele ggﬁPg%&’tey tle-'siesﬁ%(é:cﬁeg'hlw i t‘efcleekiﬁ%%%twoﬁh lé%etﬁ ' zoom not or

is rotat ahdl vy as,  shawn wit | _ vl : lens is stopped at
the tel e DuFPRlTadl,YEhE Sa0hl rtedt 3b Fited ol iy 2810 1w

conpri sesgRowhIRRERSAROGKSow HWV HHE tH R s Pi$ & 4t Xxed contact O
piece. On the outer circunference of the signal sprocket,. protrusions to
be engagethai thigeekeremieys of a filmare provided, and a = . '

triangul ar-sectional contact piece pushing .portion is fornmed about the axis
t hereof. The nBefbrrivgntactiigg pilecdhel asind gulse conitaeh WP he

comprises asignal sprocket, a'mOVablg}contact.piece
and a fixed contact piece. On the outer.

circunference of the signal_sprécket;;protrusions to

O

be engaged with perforations of a fi1ﬁ are-p;ovided,.
and a triangular-sectional gontaét éiegé.pﬁshing
portion“is:formeduabout*the-axié:therleLgThe
movable contacting piece-elastiéélly,géntécts.the.
contact”piéCé pushing- portion of the-sighal
sprocket and is intermittently displéced%to contact
the fixed contact piece in accomp_aﬁimgnt w:ith.__ o O .
rotation of-the'signal-sprodket, tﬂg;éby-repeatedIYJ_ |
cauéing’the movable contact piece to eontact thé%

fixed cbﬁtact-piece and to be separated thgrgfrom.“L

@

The wind pulse switch WP inputs'afsignal_"o"-to_the-_
main C?U when_thefcontact_piéCeé}cdﬁtact:(ON),.and §-
signal "1" when the contact pieces.arg séparatedn,_,
from each other (OFF).- | '

When the above-mentioned switch.produées~a
signal, that is, a switch which outpﬁtscONlOFFa
signals corresponding to the '

conductive/non-conductive: states thereof, .a



contact piece pushing portion of the signal sprocket and is intermttently
di spl aced to contact the fixed contact piece in acconpaniment with rotation
of the signal sprocket, thereby repeatedly causing the novabl e contact
piece_to contact the fixed contact piece and to be separated therefrom The
wi nd pul se switch WP inputs a signal "0" to the main CPU when the contact

pi eces contact (ON), and a signal "1" whed3the contact pieces are separated

fromeach other ((OEF). \Wen the above-nentjopned sw.fch produces a signal,
that is, a swi tB‘ﬁ";\ﬂA‘gd&’n“edﬁt pﬁ.{ SRR BERES ﬁta?ggcﬁwf‘éggoﬁ‘ap’nﬁcf’&rt fue
conduct i ve/ non- gonduct i we st at ereo s 18] udggent of the
state of the smﬁcbﬁQnﬁﬁﬁiﬁﬁhéhéﬁkéﬁééi-%%?I@ﬁscﬁéﬁfgkﬁnégagg-niS-COntact

of the swi tch CAVeRl! Caiahe Idh I fipf 19 8¥abf cbhevBial ygrent due to

t he ttering, the.judgnent 1s not om a signal obtained at ‘a point

in‘t but t hepjj dqaRMerits diRdyhete tAEatEERi G At kS jaaghentedsf or a
predeterm ned period of tine. In addition to the aforesaid control, the

canmera enpl oys hbe maideodranch tdiggnd heoltginedi atnat pdéhectiadtimet he area
bet ween changes of the signal in which the signal is not theoretically
changed, t herebputhéhearfprdgnient! ciss nade¢ udmerdthy 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
e ~ 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,
=(i} | the interval period between the changes is designed .
J to be more than 12 ms. Therefore, as the is not
changed theoretically within a period of ai least 10
ms since the signal was last changed, the signal
detection is inhibited in this period. Accordingly,
influénCe 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 is loaded in a.



"'m sj udgnent due to:.the m s-contact of ‘the switch. The wi nd pul'se signal
repeats OV OFF substantially in a constant period as shown in Fig. 12. =
However, the interval period between the changes is designed to be nore
than 12 ns. Therefore, as the is not changed theoretically within a period
of at least 10 ms since the signal was |ast changed, the signal detection=*
is inhibited in this period. Accordi?dgly; influence fromsuch a m s-
judgrment can be decreased. [ RESET RCUTINEL_In t he camer,a enbodying the -
present | GRG0 theereth ePiAitiern PEsEhecBAdP FBN Wien a battery is

d therefrom —\en the b i s_| opded. i 24 , th ‘
condi 1 on 6 445 ey AR PLOTERBCEERE 8BS pROGPATFSPEATE ot & RESET

routine s i i 13 First, all the nenories are initialized (in step
RT1), the%glb\g&ﬂalr}]r!:flﬁaggésﬁ%'e set to "0". Next, the signals of all the O

switches are. i pydied {31 &GS 1 e@Nrt hen FXRPPYREASHPHT! NG SYSTEM
| NI TI ALI ZE subroutine i's called, mh%%h ?g shgmn_in Fig. 14, thereby EXPMODE

and DRI VEWRRp &), tHEddy idell £iagStePeREdE to TOnOUTRek®,S
initialization, each of the nmenories is set such that the shooting system.
Is set tothhesignais'df”éll*the:SWitches are iﬁputted-(in;- : '
step RT2); ‘and the EXPOSURE/SHOOTING SYSTEM -
INITIALIZE subroﬁtihe is'called,'whiéh~is73hown in

Fig. 14, thereby EXPMODE and DRIVEMODE are

-
initialized (in step RT3). -Through-fhis-: ~QJ._
initializatioh;.each of the_memoriéé;ié{éet such '
that the-shccting_system_is,Set_tglﬁhej_ ,?. |
FRAME-BY—FRAME?shooting mode, the"ekpésure*§§3tem is” é
set to an AUTO mode, the humber 6fg£ramesgfo# the ,. g
SELF~TIMER mode is éet'tO'dne;:the-intérvél;starting_ s
time: is set to 10 seconds, and -th-éi_-inte_rvafl_{ time is - _
set to'lo_Secohds;.Thereafter, the EXPOSURE/SHOOTING o é
SYSTEM are displayed. ' '_ | %
Next,?the-ZObM-INITIALIZE Suhrgutine;éhowﬁ;in o - f
Fig. 15 is called (in step RT4). . . . ) B

In this camera, as the zoom co&é{Zeonﬁ;is¢a_;
relative code as already described,_the-lensa;; _J~
position cannot be identified if Ehé_ﬁattery hésf
been once removed and the data stoféd in@tﬁeimemory,.
lost. The ZOOM INITIALIZE subroutine-istcailédtin'
order to once retract the photogréphing_léhs to: the. -

accommodation position.



FRAME-BY- FRAME shoot i ng .node, the-exposure systemis set to an AUTO node,
the nunber of frames for the SELF-TIMER node is set to one, the interva
starting time is set to |l o seconds, and the interval tine is set to 10
seconds. Thereafter, the EXPOSURE/ SHOOTI NG SYSTEM are di spl ayed. Next, the
ZOOM | NI TI ALI ZE  subroutine shown in Fig. 15 is called (in step RT4). In
this camera, as the zoom code ZCODE is a #2l ative code as al ready

Sﬁgér i Eﬁﬁ’vgé“th?{‘ﬁfﬁikééiﬁsﬁgﬁ AR P nd B DB e oA 26
scconmodati on paerl; sale LAl B:BREES NY AR BIA DBLATEY BARY 9"
zoom code inputgpy 02€§§iﬁg,, whEtREEC et trd SboMdod&rid Uegi ngiwhet her

or oty the zoom cod (in step ZzM2). Wien the zoom code is "2", the
| ens~Has al r eadyr dsesmb pcaiwReni €hkhe cesC @vadald o 'postié Ohendonaxer, the

zoomnotor is forwardly rotated so as to confirmthat the main CPU has been
reset, waiting 4Dreddf Peeni Dotheest dps tHeB azntbniidt)at ildrerposiepodhb i s
perfornmed. Wien the zoom code ZCODE is not equal to "2", step ZMb is
directly perforiedevwerh thepgoZhBmaforZiils Feormprddypmetated so as
to confirm that the main CPU has.been reset, waiting
for 100 ms (in the steps ZM3 and.ZM4).jThen, 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 ZM7). | _
O " If it is judged in step ZM7 that the zoom code
| ZCODE equals "2%", step ZM8 is. performed, wherein the
zoom-motor'brgke'is applied. Next, the POS is-
initialized (in step ZM9), and the processing is
returned to the point where it was called.

Tﬁrough 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'prS-seCOnd-hard-timer.is started in.

step RTS5 which is referred to when the INTERRUPT



“In step ZMb, the zoom notor is reversed. lnputting the zoom code ZCODE in
the step ZM6, it is judged whether or not the zoom code ZCODE is "2" (in *®
step ZM7). If it is judged in step ZM/ that the zoom code ZCCDE equal s "2",
step ZMB is perforned, wherein the zoom notor brake is applied. Next, the
POS is initialized (in step ZM), ﬁ the processing is réturned to the
point where it was called. Through t ® above processing, the lens is

retracted sition (POS = 0), the RESET routine is
ternlnatedéSB%%ﬁF%88 rou?ﬁﬁgpls performed. After the ZOOM I NI TI ALl ZE

subroutine is conpleted, a 0.5-second hard tinmer is started in step RT5
which is referred to when the | NTERRUPT 26 'subroutine is executed. [LOCK.
ROUTI NE] thgcﬁGRemeaEq LOCK routine. This foutine is a routine to keep
the canera in a stand-by state thereof under -a 1 ow power consunption sta
when the operatFbg.siat sholst he LomKer@utsirew tTthied fowmindeishooti ng _

st and- by (operable) state to the lock state with the operation of the pomer
but t on 13iertmhentankeﬁnWChHTpemEEHSLNJaJﬂﬂanﬁthﬂsﬂﬁ#&nﬂ|ne (descrlbed

| ater) was executed. .
thereof under a. low power consumptlon state when. the

2,

Qpergt;onwstate_oﬁ-the camera is sw;tchedﬁfrom“?he
shopting standebya(operable);state_tq*the:lock_state,

with ‘I.-:'h'_e'-' operatlonof the power. button 13, or when . .

.
an AUTOMATIC LENS:ACCOMMODATION?subxoutine-_- N
(descrlbed later) was ‘eéxecuted. |
In this descriptlen, it 1s assumed that
in t1a11y the power supply has been stopped with the o
power,button 13, a f;lm has-been-set in the,cameral_
the_beck,cQVer 8_is closed, and aepredetermined____
nﬁ;qbet of blank shots ‘have been mede:.'_. Further, it is .
assumed that the lens is located at the ”
acepmmodatioﬁ=poeitipn.
Pirst, a 30-minute timer is_Staﬁted-(ihgstep__“ N
.,

L01) . This 30-minute timer is.ueed_fpr{cleeriﬁg the
data of MVPOS, EXPMODE and DRIVEMODE, . which are
stored immediately before the lens iS;automaticelly_
moved to the accommodation position (described
later),wﬁfter_Bo minutes elapse;after,the;leﬁs is
aﬁtomatically moved to the accommodation position,
it can be taken that a photographer has merely

forgotten to turn off the power in case that any .



In this description,-it is assumed that initially the power supply has been .
stopped with the power button 13, a filmhas been set in the canera, the
back cover 8 is closed, and a predeterm ned nunber of blank shots have been
made. Further, it is assunmed that the lens is |ocatedat the accommpdati on
position. “First, a 30-minute timer is started (in step LO1). This 30-ninute
timer is used for clearing the data of MWRGOS, EXPMODE and DRI VEMODE, whi ch
are stored inmediately before the lens is automatically noved to the
accormmodat i on poeperahigunickasi hetl baepr padaf for 3@ mimwtes apmarefter the
|l ens is automatically noved to the accomodation position, it can be. taken
that a phot ogr aphidicézkheelens vaggautenatdopddy govechdhds in case that
any 27 operation has_not been ggde for 30 mnutes or nore.-since.the | ens

{
was /aut onat i cal 13FTRIVRAARBLPRePRELEARBdat i on position. Next, all the
I ndidedt | di spl ayed.in. th el . re t - (d A02) , d
et ons o ey ey IS Tl HBBATER 4 Signga), o

it is judged whether . . . (In'step L
The flag ?FLEXZg;sa%éVf%TQfeJO e@g?ag gs@?t fagh-erce@ftr,o@)f i lafd sid cagled in the
|

camera. The flad ?FLEXZ i's "0" ilmis not |oaded in the camera. In
this descripti ofjudded SwReEhEROth8at1ag ?FLEXZ is set to "0" or "1
(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 fiag'?FLEXZ is
set to “av, |
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 showh”iﬁ-Fig; 17 (in step FP1).
When the film counter is set to more than "10", the
frame number is displayed by two digits (in Step
FP2), while when the counter is set to less than
“10",.the frame number is displayed at the ten
digit's place. |
Then, the preceding state of the power switch
PSW is stored (in step L05). When the flag ?FLEXZ
is set to “0", step L04 is skipped and step LO5 is
directly performed. When the flag ?FLEXZ is set to

"1w, Step LO4 is performed. Therefore, even though



filmhas been nornally |oaded, the flag ?FLEXZ is set to "1". ‘When the.flag--
?FLEXZ is set to "1", a FRAME NUMBER DI SPLAY subroutine is called (in step.
LO4). In the FRAME NUMBER DI SPLAY subroutine, it is judged whether the film
counter is set to greater than or equal to "10" as shown in Firg. 17 (in
step FP1). \Wen the filmcounter is set to nore than "10", the frame nunbet.
is displayed by two digits (in step #2), while when the counter is set to

| ess than 10", the fra nynber_ i s djsplayed at, the, ten digit's place.
Then, 1 ne FRECRAVAE SERPAYORS MERREH: SIGE ALk Si9utpMSt: v step 105).
Wien the f ? s,set g "0" t L0415 skippe step I's -
directly p%&?%r%ﬁézﬁheﬁﬁ?hg&%mgg W&fgjiss ds sfpfayg‘glnz{&é% LO4 is _

er f or med. ezgeven . t hough 28 the power supply is stopped, when a
Filn1is |d%%23§?ﬁ8% %3ﬁera, the franme nunber i's displayed in the LCD panel
19. Next, the cwexeNttRbabasrahtt Be AL SWHE HARIY gme,?_e back cover ()
switch BACK are inputted (in step LO6). Then, it is:judged (in step LO7)
whet her orPsWt ah@ thenback tbeelri ewfitcha®MK did Hhpltides¢inhen the
30-mnute tiner is judged to be tine-up, the flag ?AUTORET is set to "0"

(in step step L06). Then, it is judged (in step L07) whether

or. not the count-df-the.timer.reaqhesﬂthirty .
minutes. When the 30-minute timérﬂié'jnged.to_be

time-up, the"flag_?AUTORET is set tq “QH (in step

L08) . This flag ?AUTORET is referred to when a | o

judgment is' made as“to-whether.tthopéfating_s;atg__

of the camera is set to that immediately_befpre_tne

automatic lens accommodation has b§gﬁ”petf¢rme§ when

the powervbutton'is-depressed3witﬁin}jo_ﬁinuﬁes_

since the lens was automatically located at the

accommodation position. T L S
Th‘en-,_.it is judged (in step I_...__(_)Q'_):.:___'whgthelﬁ:‘ ,_of n_oﬁ |

a film has been loaded. Injthié jMQQméﬁt,;a flag

?LDEND is used. The flag ?LDEND is.Set.to ﬂ1ﬂ;when_ -

T >

the film is -loaded and is set to ?oﬁgwpen the,film'_
is not 1oaded..Namely, this*flag is_se£ fo "0" when
the back cover switch BACK is set.to.OFF._When;the;__
flag . ?LDEND - is "ov,. step L017-isgpérformed;.Iﬁ_this

description, as it is assumed that=the;film_h§s__:_
been loaded, the flag ?LDEND is set to "1v, and step
L011 is performed. In step L011, it is;judged;

whether the backmcpver_switch,BACK_is sct:to:QN_or;_



LO8). . This flag ?AUTORET is referred to when a judgrent ‘i's made as-to

whet her the operating state of the camera is set to that imediately
before the automatic | ens accomobdati on has been performed when the power
button is depressed within 30 minutes since the lens was automatically .

| ocated at the accommopdati on position. . Then, "it is-judged (in
step L09) whether or not a filmhas been29%aded. In this judgnment, a flag
?LDEND is used. The flag ?LDEND is set to "1".when the filmis | oaded and
is set to "0" WHdr the filmis not |oaded. Namely, this flag-is set- to "0"
when the back cover sw fch, BACK i s e% tg ﬁEF. VWhen the flag,?LDEND is "0",
step LO17 is perfor f. 1% % rpesymed, FheFohhesbac cf’é’egsfﬁ‘ﬁ\ﬁf hat - t he

(1 mnas been et s Sl TR Leeheiole ik nedibibkth LI 1

perfonmed. In s ack cover “switch BACK

I's set to ON Olgrep 3 FF i#Sidtjaga8aSURBEnbRAbYt RBthaciknatiydl K t ch BACK
Is set to ON, the'step L012 is perforned. In step LO12, it is judged

whet her or not paeihangie B BieepsRee sWitbR PSWEr ThWs! §iddmMéhtliiss
judgnent is made by conparing the preceding state of the power swtch,
whi ch is storethade tHie condyingy tite t preecadingt sth&ke off . thiee powier switch
whi ch was inputted _ _
switch, which is stored in the memory, with the
current state of the main switch which was inputted
. . in step LO6. If the preceding state and the current
s state of the power switch PSW are judged to be the
same, a low current consumption mode operation is .
executed (in step 1013). In this step, since there .
has been no change in the power'swifch PSW, the ..
processing loops back to step L05.. In the low
current consumption mode, the performance of the _

{:} main CPU is interrupted, and 500 ms after, the main
CPU is restarted to continue its function. Thereby,
the main CPU performs intermittently and the switch
input in step L06 is executed at every 500 ms. Thus
low current consumption mode is realized.

Nékt, 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 L1011, it is judged that the back cover switch
BACK is set to OFF. Then, steps 1014 through L016

are performed. 1n steps L0114 and LO15, the



in step LO6. If the preteding state and the current state-of the power.
swtch PSWare judged to be the sane, a | ow current consunption node ®
operation is executed (in step LO13). In this step, since there has been no
change in .the power switch PSW the proceéessing |oops back to step LO5. In
the | ow current consunption node, the perforrmance of the main CPU is . *
interrupted, and 500 nms ‘after, the P& n CPUis restarted to continue its .

function. Thereq%j t he main CPU Berforns intermttently and the switch
i nput i n SFEPIBTAHQRNE Y ATEM ENYTEABIEE. apA ¥ INS current consunption -

d t dt t he back 8 d '
--H‘Jrien'gsoéﬁiﬁ%%}f%\f%r%éﬁ%%‘f??ﬁﬁg Nl W
[ d, th C v ik [ t
115 o [ LaRE e Jain, S SR MetriRL e gk LRRERGE RIS B N R O
steps LO14 gfl_@'igﬁ:ﬂ-ﬂ)lﬁf PPLERS B Flag! oREnERRIa2adsedifo the 30 Q.

EXPOSURE/ SHOOTI NG SYSTEM | NI TIALI ZE and W D I NI TI ALI ZE subroutines are

cal l ed.. Mmpwt hanNdREY TS WS T | Hhd ZFssybasusheen iheFiag 18LDEND,  flag
?FLEXZ and flag ?REVEND are set to "0" (in steps W51, W82 and W83) as shown,

in Fig. 1&héTmaﬂmIdnunnﬁneﬁS|eleéeededlﬁistepeWSW$4)thbheﬁeﬁmxe t he frane '
nunber is not displayed in the LCD panel

‘the frame number is not dlsplayed 1n the LED. panel
19 (1n step W85).

' When the EXPOSURE/SHOOTING. SYSTEM INITIALIZE

(alfeady-described~with reﬁerenCé tofE1g;z14).and_,” 
WIND fNITIALIZE~subroutines;aréucompleted,-the flag
?AUTORET_is'set-to,np",in step_Lo;s;agq,thej
processing goes to step LO12.. . |

If the back-coverws,istkept opehed;'it is
judged in step L09 thatxthe?fléq ?LDEND-is "o", and. .
the processing is éhiftéd-to éﬁep:LOl?,_in step- {:}
L0o17, it is-againwiUdged whether the back cover . . N
switch-BACK~i$ set to ON or OFF. If the back coyer.si
is kept open,ﬂthe,CPU.operatesﬂin_a low;current o | f*..
cohsumption modeﬁunderzthié conditiohf,In.theHcase- |
that the back cover. 8 is closed, it is judged in
step L0O17 that the back cover switch BACK. is set to
ON, and the LOADING subroutine, which is shown in . .
Fig. 19, is called (in step LOlB);-This_wiil_be,
described hereinafter, ' |

Next,. it is assumed that the CPU continuously ..

operates in the low current consumption mode and .the



19 (in-step WB5). " - When the EXPOSURE/ SHOOTI NG SYSTEM I'NI Tl ALI ZE

(al ready described with reference to Fig. 14) and . WND I N Tl ALI ZE
subroutines are conpleted, the flag ?AUTORET is set to "0" in step L0O16 and
the processing goes to step L012. |f the back cover 8 is kept opened, it is
judged in step LO9 that-the flrag ?LDENDis "0", and the processing is
shifted to step LO17. In step LO17 , it i¥again judged whet her the back
cover switch BACK is set to ON or OFF. |If the back cover 8 is kept open,

t he CPU oper at eROYVRY abhbhenr LéntSc 8epreFsiash Unster itk aandiedb®aition. In

the case that the back cover § is closed, it s judged jn.step LO17 that
the back cover %hitRhSpARRSy s1BELER éﬂ}zan&ttﬁgIJéﬁﬂ?éJgﬂﬁﬁtﬁnine, whi ch
is showmn in Fig., 19, is called (in step,LO Thj 4 | 2. clLl bed
herginafter. Ne‘f&?n?? ﬁ?saggﬁ%%e?hép f% Rleé é%ego%“laﬁ\@éusﬁéﬁ’op%?%tgégi n .the

| ow edrrent co éégﬂ?ﬂo?ﬁi BNYrthE to 3LePPWRY1RULP D irofepr gesed

under this condition. s case, in step LO12, it is judged that a
change has occuid eshdded 'heeHBE &hk! pBwBP\ewdEH PEWOrRr st Ngb ion shi ft ed

to step LO19. In step LO19, it is judged whether the power switch PSWis

set to ON or Okdr @BF! hmspehner pswelcBwitchetlisl set @iont ®FKN tiy ON by

depressing the power button 13, it is judged in step

L019 that the powei switch is set to ﬁON", and the

processing goes to step L020. In this step L020, it

is judged whether the flag ?AUTORET is "O" or "1".

The flag ?AUTORET 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. -

(:3' In this description, it is assumed that the’
power supply was stopped by the power butfon 13 the
last time, and the flag ?AUTORET set to "O%". If ‘the

X« flag ?AUTORET is sat to "o", the EXPOSURE/SHOOTING
SYSTEM INITIALIZE subroutine is called in step L021.
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



depressing the power button 13, it-is judged in step LO19 that the pover .
swtch is set to "ON', and the processing goes to step L020. In this step=*
L020, it is judged whether the flag ?AUTORET is "0" or "1". The flag
?AUTORET is set to "1" in the MAIN processing described |ater when
automatic | ens accommodati on has been performed if the operating state of *
the canera has stayed unchanged for 3Bree nminutes. I'n this description, it

is assuned that the power supply was sto d by the power button 13 the
et Tl e abARRRASERZE had Beeh RRESGRGA. THer nothEag JAUTORET 1s Sor to
"0", the EXPOSURE/ Sk WNG QYQTEM I NI T1 ALl ZE .S utine is.called in step
021, | ThenPrerRaEnS, SERss. oy T (o At PRf SR iR (oF) LG ang

the process,0ndRBsy! 4ot ROnaR & iih NHA! Hia0Gse! SacdNor WRE MOVENENT 1

subroutine 1's descr I's assuned t power button is <:>

depressed pewaresadtehnwishs iel aegs nen ._térm'fi@gig,ﬁ%ﬂa?éa is set to "1",
-pe

that is, the automatic lens 32 acconmpdation has been perfornmed. Then,
the precedihgthest 8 chahlje pasclocumirdradd REWHE @ewer newhechenory is
conpared with the current..state of the power switch PSWin step L012, and .
it is judgegWwhasdhtheaprbeegeings iscalrifdted ta heteqid1Bni t ch. _

where it is:judged-Whether-the ppﬁe#;swit@hlpsw is

set to ON orJOFF.-AS-the power sWitch_PSW has been _

set to ON. by depressing the.power-bﬁttyn-;s, the

9

processing is Shiftéd:to-stgp L020, and it'is judged
Whether the flag- 7AUTORET is set to "1" or "o". As

the flag ?AUTQRETyremaing”seﬁ:t¢ Wlf7uh§il-thitt¥* ;

minutes-elapses-after threéimiﬁuﬁes_hés péSsedﬁuit“'
is judged ‘in St€p LO20:tﬁat the f1a9'?AUTQRET is.sq;
to "1", and the processing in steps L023 through =
L026 is. perfomedr,_,.l-n step L6?2-3,___- : the f1ag PAUTORET |
is set to."Oo". In step L024, the~exP°5uré}sy$tgm“ it
display'proceSSingfis*executed~'Inﬂs;ep,ﬁozs;_the_ :

shooting-systeﬁ-&iéplayfpreceSSinq ;swexegutedy.In-__

o

step L026, a LENS POSITION RESTORE _s:_tihr-'jppb__ine- is
callédy(deScribedfheréinafter);fo;the,prQQQSSing.jn
the steps ,Lb-z‘a through L026, the :__'_dper.a..tin_g-_ state of
the cameré,is;set to the state imﬁediaté1y bef9re.'

automatic lens accommodation is executed. .

[LOADING SUBROUTINE] .. - - . .- ..y . ..

_Vp-Invthe7LOADING»subroutine; the'eXﬁqure-systemg



PSW and -t he ‘processing.is shifted to step LO19, where it.is judged whet her -

t he power switch PSé@i s set- to ON or OFF. As the power switch PSW has been
set to ON by depressing the power button 13, the processing is shifted to

step L020, and it is judged whether the flag ?AUTORET is set to "1" or "0".

As ‘the flag ?AUTORET remmins set to "1" until thirty minutes el apses after

three mnutes has passed, it is judged irB»step LO20 that the flag ?AUTORET

is set to "1", and the processing in steps L023 through L026 is perforned.

In step L023, - tife setagto MITREMIsthet shgotdng pyssem iEet the exposure
system di spl ay processing_ is executed. In ste% L025, .the shooting system

di spl ay procesmﬁﬁ?@%;%&é@ﬁﬁ%% S¢ﬂ°§%BS (&PeS &pLéﬂé)Péﬁ'ﬂQ3W ORE

b ' ' J ed d d h f Ne .prC ' | h
S opeyL025 1 hr odehTL0%b: THECpat F PR BERFKad SEAS Clvoraite: 0l AP | ne

SUBROUTINE 1 ¢ hi"tf%‘%{ﬁc}%%% ECTRTEEQETRAR, o ey

AUTO and t he Sh%%g . S%étéé%ﬁdéet ih0sfEpEobY T iR SR ifigd i n Step

LD1) as shown i Furt her e |n erva starting time and the
interval tinme arﬁugﬁﬁ Ivﬁii&ediﬁ@ﬂcﬁssreﬁaeﬁémgh&t&% bz theseconds (in

step LD2). Next, the f
loading is set to "1" (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, the WIND PULSE
COUNTING subroutine, whiéh is described later, is- -
called (in step LD5). When the WIND PULSE COUNTING -
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 1oading'-
routine is diseontinued.
gh# - In‘this*desCription; it is assumed -that the
WIND PULSE COUNTING subroutine has been ‘'successfully
compléted. Then, the filﬁ counter is set to "1i" in
step LD6, the FRAME NUMBER DISPLAY subroutine is
called (in Fig. 17), and the flaqg ?FLEXZ which
indicates the film as being loaded is set to "i" (in
steps LD7 and LDB). Then the processing is returned

to the position wheare the subroutine was called in

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



“?LDEND whi ch indicates the termination of the loading is set to "1" (in
step LD3) and the wi nd pul se counter is set to "17" (in step LD4) in order-
to feed the filmaccording to the predeterm ned nunber of the blank shots.
Then, the WND PULSE COUNTI NG subroutine, which is described later, is -
called (in step LD5). Wen the WND PULSE COUNTI NG subrouti ne has been =
successfully conpleted, the processi®g in the steps LD6 through LD8 of the

| oadi ng routine are executed. However, in case that the WND PULSE COUNTI NG
subrout|neW¥HPIBULﬁﬁéceﬁgﬁéﬁﬁoﬁqh¥QH§ﬂnﬁlHE?n#wankﬂadiﬂgof ‘the | oading
routine is_di contlnue In this description, I s assuned that the WND
PULSE cwmﬁ%iéa’éﬁbriﬁﬂt HdspgasFaeR ﬁ‘iﬂ%l}s RFRFAEe, Then, the film

t . t t he. FRA NUMBER DI SPLAY b t
Counter | ScBEL 1§, dpeho! Shet By N SSAUE NABEE E Sy st ouc e 1
| oaded is §flmt Oai:n&"clbglﬁbeﬂﬁel-%ec@p%olv@ 8 g}%hf&]etrgrocess' ng is b

returned to the position wiere t subrout’i ne was ed in the LOCK

routine. Ipersoré@dpihat pABtegi-aphel.the . . 34 WND PULSE COUNTI NG
subroutine means a |oading misfake. In this case, a filmsetting procedure,

that is, opening the back cover 8, re-. setting.a film. and closing the
back cover 8 shoul.d be - o

[WIND PULSE COUNTINE SUBROUTINE]
Fig. 20 is a flowchart of the WIND PULSE

COUNTING subroutlne which is called in the LOADING

6

subroutlne'(descrlbed aboveyi_and'1n~the WIND..
routine (described later). This is a subroutlne for
detectlng the fed’ amount of the fllm by detectlng
the wlnd pulse_outputted in response=touthe.feed1ngm
of the film. |

' AslfhiSTSubroutine:starts;-a“flég;?WPCST_
indicafing'the'stéft 6f“pﬁlse;count'iswcléared ln o _(;}
step WP1, and the wind motor islforwardly rotated in o
step WP2. | | .

In a loop from steps WP3 to WP12,: it is judged. .

O

Whetﬁer5the71nitia1'pbsition7for starting the wind
ﬁﬁISe'Ebuﬁtiﬁg”appears*ih'the period of 1.5 seconds
with judging the conditions of the w1nd pulse sw1tch
WP and the back cover sw1tch BACK.

"When the back cover sw;tch 1sfse£_to:6N,,the-u_
processing is shifted fromﬂstep WP5 to step WPS-and
then to step WP9'asfthe"flag-?WPCST is set to "o

immediately after starting,~Then;fif-the-windjpulse..



perfornmed by a photographer. [WND PULSE COUNTI NG SUBROUTI NE] .Fig. 20 is a
fl owchart of the WND PULSE COUNTI NG subroutine which is called inthe
LOADI NG subroutine (described above) , and in the WND routine (described
later). This is a subroutine for detecting the fed anount of the film by
detecting the wind pulse outputted in response to the feeding. of the fil'm
As this subroutine starts, a flag ?WPCST3endi cating the start of pulse
count is cleared in. step WP1, and the wind notor is forwardly rotated in
step WP2. In aSanerW£nx§E§§tVWQ ¥ 1" WPike PrOCESSPUGgﬁétWWgﬁhép the- .
initial position for starting the w nd pulse counting,appears in the period-
of 1.5 seconds&HQH1ﬂﬂﬁKHQﬁPE?uﬁkﬁﬁd+§|BﬂsaﬁFthEhﬁpganﬁuFQQ &dd%h W and

the back tch BACK the b t t th
orogensi g | 5 SHESAI Y o't WPESR Ot ) VPR Rl ERDK” £8P0 Mipo as-the

fl WPCST t.to "0 d t t th d
pu?se 35 ;wﬁpgﬁtﬁ% é}%ﬁﬁnﬁ%éé%ﬁ%yaﬁ%eﬁ%?géeés%gg Fé?ﬁ?ﬁgk%g stgpmbéﬂ
bef t I SAPCoInt 0" Lt WP 10 d
efore time is, mﬂﬂi a?ui $9 SYPGoInt 9£" the(bBrilieR ) an

wai ting for 10 ns |n ste ng and wi nding are term nated
processing has been successfully completed in steps

WP10 and WP11l 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 WP1l are skipped and the
switch input (step WP4) is repeated in re1ative1y
shorter period, and the change of the wind pulse WP
from "0" to "1" is waited.:
After the flag ?WPCST has been set to 1, the
processing is shifted from step WP8 to step WP13,
(:} _ and it is judged whether or not a change occurs in
the wind pulse WP.
If there.is no change in the wind pulse WP, the
&#i .prbceSSing is shifted to step WP4, and a loop of the
processing is constituted. In case that time is up -
in'the.l.s—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 cover 8 is opened, the wind motor brake is

applied after the WIND SYSTEM INITIALIZE subroutine



after the wind pulse W is set " 1" if the eariier-processing has-been . .
successfully conpleted in steps WP10 and WP11l perfornmed as above. However ;
the processing may be termnated with the wind pul se WP being set to "O0O"
due to a certain cause. In such a case the steps WP10 and WP11l are ski pped
and the switch input (step WP4) i's repeated in relatively shorter period, *» -
and the change of the wind pulse WX&dom "0" to "1" is waited. After the
flag ?WPCST has been set- to 1, the processing is shifted fromstep WP8 to
step WP13ismiwpnpletedydfoiiswhpifdnldeensubyoptdmge iscdiors in the wind
pulse WP. If there is_po change.in the wind pul se WP, the processing is
shifted t Flaxpingps Ghimareddpiny £hadprée Q'ngfﬂls‘*"%r?é'tqot uted. In case

that tinej |n the 1.5-sec. timer wthout any change i e wind pul se

W the wi Ry HPSREEFAS Shhri ERTRn CoraS e R A FAPTIED R e ng rerunns
to the posifd ¥} A" e Wk PULSE COUNTI NG subroutine was called aftenNs
setting tﬁg&%gﬁﬁrn JEP&§§E¥%$$%$%§T I n case the back cover 8 is ‘opened, the

Wi nd notor braker ithaRPIn® @i 6T wbhes EARnSEaTENL! NisTstiritflersubrouti ne
36 is conpleted. This initialize subroutine’is for clearing a filmrelating
flag ?LDEMatedtddX4 mnsk HREVEND, whetRet| 1€ - ke chiangied@o Fiiom »avd t urni ng
OFF. . " o '
to "1" or from M1" .to "0". If the wind pulse WP is

changed from "0" to "1", the prgéet.wind.pglsgg

counter WPC;is[decreménted in step WP16, and the

<y

motor brake-is~a§plied}inZStep-WPlj-wﬁen.wind pulse
counter -WPC. becomes "0". Then, thegpﬁbceésing
returns tQ-the-position'whéréstheQSpbrbutine:was;_
called after setting the réturn valué."Success?,
In case that the wind pulse count WPC is-no£
wov, or-the-wind_pulsewis-changédéffpm,“lﬁ.to,"O",

the processing is shifted to step WP3 .after waiting

for 10 ms in step WP15 and restarts the 1.5-sec..
timer. '

. The process of.wqiting.fOr.lojmslin steps_WPll_

o~
N/

and WP15 are}prOCesses,to lessen. the influence.
resultinq.from errcnepus_ihput:dug:to:chatte:ing,.by
inhibitingfsignal.input=for-the peripd:where.the-
signal is theoretically not chang@d@,ffom the.

changeover point of the wind=pulse;WP.-

[ INTERRUPT SUBROUTINE]

Fig. 21 is a .flowchart showing the. INTERRUPT



the frame nunber display. If the wind pulsé 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 wind pulse WP is changed from"0" to "1", the preset w nd
pul se counter WPC is decrenented in step WP16, and -the notor brake is
applied in step WP17 when wi nd pul se counter WPC beconmes "0". -Then, the
processing returns to the position where.31he subroutine was called after
setting the return value "Success". In case that the wi nd pulse count WPC
is not "0", or swWeronhingul Thissprroresgdayg fisomalired tin response to
processing is shifted to step WP3. after waiting for, 10 ns in step. W15 and
restarts the 1.30skpterypRE, sigpal,whighs 15 g%bﬂﬁ??ﬁé%?ﬁ A ns Pn st eps

o aiepus | nput LAEEF T8 CRE: PRr TG, 1By MATEBNYEy EibadRde e 48T
pergzgpmhere the; SR8l rbsatBROLELICER: tid&n t he changeover
point of the w n%j%u%érb\?b? F?R#Eﬁs%%‘?légg%éﬁ%% g. 21 is a flowchart
showi ng. the | NIEERMRdnt ing’ peBleadlinge. THiiss HIitirs 1) desaté@datn

response to an interrupt signal which’is generated at an interval of 50 ns.
The | NTERRUPT sykeé&ryal8 bg bbems as long as power is supplied to

the camera regardless of the position of the program
currently being executed.
In step IR1, an INT timer, which is used for
counting the time for interval shooting and
self-timer shooting, is incremented. In step IRZ2,.
other timers, such as the hard timer mentioned below
and the 30-minute timer in the LOCK routine are
incremented.
Next, in step IR3, the blinking operation of a-
{:) _ green lamp and a red lamp is executed. This
operation is the operation to make the green lamp
blink for sho;t—distance warning and the red lamp: -

&f* for a strobe usage indication at the cycle of 4 Hz,
in the AEAF CONTROL routine described later.

Sﬁep 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
IRS is executed once per ten times calling of the
INTERRUPT subroutine.

In the steps IR5 and IR6, the hard timer .is



di spl ay-rel'ated proce55|ng ahd-a soft tlner |ncrenent|ng proce55|ng ThIS
“routine is executed at intervals of 50 ms as |long as power is supplled to .
the canera regardl ess of the position of the programcurrently being
executed. In step. IRL, an INT tinmer, which is used for counting the tine
for interval shooting and self-tifmer _shooting, is incremented. In step |R2.
other timers, such as the hard ti mer3fenti oned bel ow and the 30-minute

timer in the LOCK rau |ne I remented. Next, in step IR3, the bli nki ng
operation - 5Fs§a§F€gﬁ R gﬁﬁi ) I%ﬁﬁ)lglﬁﬁﬁﬁu?ﬁﬁ °?HP§e€perat|on is the

operation {g neke the green Ianp bl i nk for short-distance war ni ng and the
red | anp fo? a strobe usage indication at the cycle of "4-Hz, in.the AEAF

CONTRCOL rout i neIHe§EEer‘iR|7att‘?{rou§1f&}#% |§ﬁﬂr£cg§st{lgr j udgi ng the_ :

time-up of a 0.5-sec. hard tiner har’ 'med up, the

operation f&hhOwing &ifR LRSthieGrtdrA] ifer?@f e bhediftelgr €, the Q
operation following step IR5 is executed once per ten tines cal'ling of the

| NTERRUPT Ehiér pematningntine sifephe Rntaidd Rperiwahasd tiner is 38
“restarted, then the other soft timers are counted up. =

displayed if the exposure system is set to AUTO and;

the - shootlng-system_ls set to-thewINmERVAL-shpqtlng

mode. - _ _ o .

" In stemekll,ﬂthe blinking-Qperatieﬁ_of:the LCD
is'exeCUted;'thereby'causing the iﬁtervai mark' the "é:
self-timer'mark etc.-to blink at the. cycle of 1 Hz._ |

It is neét. necessery that the operatlon 1n the .
steps IR5 through IR11~Lsufrequently,executed,
Further,'if the processing is ekecuted at each :
INTERRUPT:subroutine,-the executing_timeiOf-the_
INTERRUPT 'subroutine_time may 'be 1en9_ﬁ1'!:ened:_to_ eags_e .
a prOblem%intexecuting-the MAIN processing. . bad
Therefore, the subStantiel executiehﬁof;tﬁis"_,

INTERRUPT'routine'OCCurs-at an. interval of 0.5 . !

O

- seconds. When .the INTERRUPT subroutine is completed
the control returns to the p01nt where the

subroutine was called,-

[MAIN PROCESSING]
‘Fig. 22 ‘and Fig. 23 show the. MAIN processing.
This processing is repeatedly Peffpnmed.Whenvtheﬁ.

operation state of the~camera-is:set.to_thenshooting



I n steps I'R7- through |'R10;--di splay of .the remaining-tinme of the interval
period is permitted. The remaining time of the interval period is displayed
i f the exposure systemis set to AUTO, and the shooting systemis set to
the I NTERVAL shooting node. In step |Rl1, the blinking operation of the LCD
is executed, thereby causing the interval mark, the self tiner mark, etc.
to blink at the cycle of 1 Hz. It is not 3®cessary that the operation in
the steps IR5 through'IR11 is frequently executed. Further, if the
processi ng is_é%EEUQEHVa{°Ba€ﬂbiﬂTERR8P? PibtHe operations,of ihdg ti me of

t he | NTERRUPT subroutine tinme_nay be | engthened to cause a problemin
executing the MSYeHrRRELN Y3 Therefore, the substantial execution of this

Cubgoy | ne 15 conpl PSR t FRS cHRt PaT R-BREPnE BT RE SRl the

subyoh¢ine is conpl 0 t he poi e

subredt i ne vias £l Gehy | M EROFOSLNEhuERD ¢ 172, R Bang oW Lhe NAIN

processing. Thi's processing 1's repeatedly perfornmed when the operation

state of the capRIgndSiceieh® 4880ANBAREEEBN. 129 thAbpedhtiRp/stted state
by the operation of the power button 13.
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 "O". 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
stored in the memory (in step MA3).
Next, a flag ?SWSEN' is set to “Oo" (in step .
MA4). The flag ?SWSEN is referred to when it is
(:) judged'whether @hotometry is permitted or not. .When
?SWSEN is set to "1", the photometry processing is
permitted to be executed, while when ?SWSEN is set
&; to "0“;”the‘photometry-processing is prohibited. .
Then, it is judged whether or- not ﬁhe shooting .
system'is set to the FORCED REWIND mode (in step
'MAS) . If - .the shooting system is set to the -mode
othef than the FORCED REWIND mode, the processing is -
shifted to step MA6, 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

termihéted; while it is set to "0" when the rewind



“First, the three-mnute timer i.s started-(in step MAI). This three-mnute
timer pertains to-- automatic |ens accomodation. If the operating state of
t he canera has not been changed for three mnutes, the lens is retracted
to the accommodati on position. Next, in step MA2, a SELECT node counter.
SEL EMODE (hereinafter nmerely called "SELEMODE") is set to "0". The -
SELEMODE i s used when the shootlng fAiBde such as the sel f-tinmer shooting,

the interval hootln e etc set d thep, th _ ata is stored in
the menor§ % |E‘ g %)&0“‘- s%eq 71'5‘?7\B’E‘!f\l ?'%‘gg%&n ’f’ﬁe g'er(i n:.step MA4).

The flag 2 f [ L photonetry S

perm tted® g\r/\ﬁﬁgt ti\ﬁhg) %%éﬁ gtg? éf tl 'g\pﬁgi"gﬁet ry processing is
perm ttedgl,Qtbf %%@E&dﬂin‘ﬁhé‘%é%ﬁ¥&7¥§Mﬁﬁ4iﬁ s€bp tﬂA50$hehhe phot onetry
processing is prohibited. Then, it i's judged mhether or‘not. the shootlngc:>

SySten1IStﬁetfuﬁgtWREWER@EQQW3NH§EdWKKE&erwﬁﬁeﬂnNBEép MAst he shooting ,
systemis set to the node other than the FORCED REW ND node, "t he processi ng
i s shiftedwhen. ShepﬂmueedMng%shatespﬂlnngxphwmmmetrnc switche flag ?REVEEND
is set to "1". The flag ?REWVEND is set to “1" when the rewind of the film
i s terni nategedwiin &hier memoyat. %ﬁ)oﬁfrvﬁhﬁlflﬁgrgﬁmﬁEN isggebf the filmis

not conpleted It is.judge d mhether
to "1" in step If the precedlng state of the

photometric.SWitch_stored 1n_the-m§m9rysls_]udged to

be ON in step MA7, step.MAs.is Skippedf anddstep MA9

¢

iS'perfermedﬁaaecause a. change of the photometrlc
‘switch can: not be detected if the shutter button is
kept depressed the flag °SWSEN 1s set to. "1" after o
the photometrlc sw1tch is. set to OFF. |

When it is. Judged in step MAG that the flag
?REWEND is "1", steps MA7 and.MAauarezsk;pped,_and¢,__

step MA9 is performed. Thus, in case that a. film is

rewOund;,the;phbtometry:prpcessing4isfprohibited.f
If .it is judged in .step MAS that the shodting' .

system is set to the forced rew1nd the proce551ng

o

skips the steps~MA6;;MA., and MAS, and step MAS is _n;
performedwcwheré,the“flag;?REWEN_lsﬂset_toﬁﬁoﬁ,__ﬁhedf
flag,?REWEN-is;referred to when it isgjuﬂged;whether.__
the forcedfrewindﬁisapermitted,or5hpt{.In_step;MAlo,

it is judged whether or not the shooting system is .
set to the forced rewind. If the shobting:system_is
set to the forced rewind, it is judged in step MA11l

' whether_the_preqeding,state-of_releese@switeh_swa



or -not -the preceding state of the photonetric switch. stored in the nenory
Is ON in. step MA7 when the flag ?REVEND is judged to be "0" in step
MA6. When the preceding state of the photonetric switch stored in the
nmenory is OFF, the flag ?SWBEN is set to "1" in step MA.8. |f the preceding
state of the photonetric switch stored in the nenory is judged to be ON in
step MA7, step MA8 is skipped, and step M is. perforned. Because a change
of the photonetric switch can not be detected if the shutter button is kept
depressed, tletared irsysENnegoryeds QY or)OFf .t &herhdhshotonetric switch
Is set to OFF. Wien it is judged_in step_MA6 that .the flag 2REVEND i s
"1", steps MK?RﬁﬁF%ﬂ%P%J%L§R pBEathe gedease gy ﬁxﬁ%(ﬂéﬁiitH$US, in
case that a fil IS nd, the phofogetry processi i hibited If
it i75Yy udged i r#gsﬂ%p?’%ﬁ@#hb% ?ﬁg Eﬂo '?i n 1!\/ssttee|rr’1 ?@ﬁge't sqlgé'fhme@% or ced
rewisd, the prqﬁﬁfs' | he steps MA6, MA7, and MA8,. and step MA9 is
performed, where H%Qg%géé8€§§EN Is. set to "0" . The.. flag ?REMEN i s

referred to when it yifes UEHE dpbEbaChgt Beater 62d thewiied dasedawitidied . or
not. In step MALO, it is judged mhetﬁer or not the shooting systemis set

to the forced rotm ngbodddtir theomhemngryyikeoNi,s step MAlhds orced rew nd, .
it is judged in step MALl whether the preceding state of release switch
SR 41 skipped, and step MA13 is performed. It is because a
changée of release switch cannot be detected if the -
shutter button is kept depreésed 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 MAl12 are skipped and step MA13 is performed. -
Thus, the forced rewind is prohibited when the
shooting system is set to a mode other than the
(:) forced rewind.

In step MA13, the flag ?ZOOMEN is set to "O".
The fiag ?ZOOMEN is referred to when it is judged
whether zooming is permitted or not. And -then, it is
judged in step MA1l4 whether the preceding state of --
the zoom tele switch TELE stored in the memory is - -
OFF or ON. When the preceding state of the zoom-tele
switch TELE is OFF, it is judged in step MA1l5 |
whether the preceding state of the zoom wide switch -
WIDE stored in the memory is OFF or ON. When the
preceding state of the zoom wide switch WIDE is OFF,

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



stored in the menory is ON or OFF. Wen the - - preceding state of the - -
rel ease swwtch is OFF, the flag PREMEN is set to "1" (in step MA1l2). Then s
step ML3 is executed.. When the preceding state of the release switch SWR
stored in the menory is ON, step MA12 is skipped, and step MA13 is
perfornmed. It is because a change of release switch cannot be detected if =
the shutter button is kept depressed4%hat the flag ?REVEN is set to "1"
after the rel ease swiitch is set. to OFF., In step MA1Q, if the shooting -
system i s SEEP{MAL7dgeegerutedyafn t’r'é‘%r‘%?e?c?'re’vﬁ rkhe sTQPR MAL1 and MAL2 "

Ki d_st f Th the f d, d
pr ohi bi PES S EnePELEn bR, oL Fetto e ORF AR, PR ARPB IS han ¢ he for ced
rewind. | ot 0n MiBE agegfebcaio’)%@wﬂéﬂes A Ubvdl 12 e flag 2ZOOMEN is

referred ed whet hér ~zZoom ng i s permtted or not. O

And-then, jécafed! aégeﬁel Rebiteal 1\Ua®rhecrhéﬂ1ﬁ>ﬂoraﬁ%hrnglétate of the
zoon1te|e swtch TELE stored int menory is OFF or- ON. When the preceding

state of tﬁwea@@ﬂhgebeaeuﬂbthtﬁELEobm Gefle iswiitch BREEl in iep MALS
whet her the preceding state of the zoomwi-de switch WDE stored in the

menory is n@Efory D OMpebhehetppec¥ailsg askaMAl artee sicipped de switch WDE °
is OFF,- the flag ?ZOOMEN is set to "1" in step MA16. Then,

and step MAl7- 1s .perforned. When: the precedlng state
of the zoom wide switch WIDE is ON, step MAl6 is

skipped, and step MA17 is performed. .

O

Therefore,{Whennthe_zoom:leverﬁiz_ismlo¢at¢d:at
its neutral~paSition,,theﬁflag,?ZOQMENiis;seE to
win, WhenvtheIZObmflever-12,is kePt¢disbl@qe¢¢thaf§'
the directionyothhe'zdom_tele switeh-iELE]a#zwh@hu
the zoom 1evér!12.is k9Pt displaéed-towafdfthe.
directiohfof_the,zdom=wide switch_WIDE;_the flag _
? ZOOMEN remain_é ngn, 'In_'. step_ﬂAlv ,. the ﬂ_a,'g- ?TWEN is | :
set to-"0". The flag ?TWEN is,refer:ed tQ when it is
judged. whether the lens movement to fhg,télé/wide

IQXtremity is permitted.orunbt,.Néxt,-it isijudged inH

O

step:MAls'whetheF_the preCedingustate Qf_the:TWW.

switchﬁstored:in,the.memory_ié-ONnof;dFF,-_whgnﬁthg_”
preceding state of: .the TW switch_ié OEE[vthggfIagjt_
?TWEN is Set-to "1"-in”step MA19.an&;the“ppo¢§ssing_
is shifted to step MA20. Whenrthe,precgding.state_qﬁ_
the TW switch is ON, step MA1l9 is skipped, and step
MA20 is perfofmed,_Since_a.change;cén nqtjbe_-},“

detected if the TW button is kept depressed, a flag



42 step MAL7 is executed. In-this case, if.the zoomtele Swi tch --_TELE" is set
to OFF and the zoomw de switch WDE is set to OFF, the zoom|ever 12 is
| ocated at the neutral position thereof. Wien the preceding state of the
zoomtele switch TELE in the nenory is ON the steps MAL5 and MAL6 are
ski pped, and step MA1l7 is performed. Wen the preceding state of the zoom
wide switch WDE is ON, step MA16 is skipmed, and step MALl7 is perforned.
Therefore, when the zoomlever 12 is located at its neutral position, the
flag ?ZOOVEN | STHEN tics "'set Ypehlt hafeesnthey&W syitehdst 'sefi R aced .
toward the direction of the zoomtele switch TELE or when the zoom | ever °
12 is kept di s®¥ded toward the direction of the Zoomwi de switch WDE, the
flag ?ZOOMEN renmins "0" . | ep HAl? t he, fl ?TWEN ks set..tq "0".
The fNag ?TVEN i s re?'brsrfe%Pt'gA%ent £ Fgrfﬁﬁﬁea%%ﬁgtﬁ’ r e ERCRRR enent
to ¥ tel e/w_de extrermn IS, PEL MLt ?or t u@ah | lodatdd/qged in
step MAL8 whet e tlf{ga‘gér%éc%ﬁi%% gf’%%)ehg 11’ h(ta.'H%\/\ngem' tctl’ngt oreea}él n the menory
is ON.or OFF. e cegd st gt f R T VoM red R t he
F. e e £C806P8aSE AL €naf mehBe Widomibared R th
flag ?TWEN is set to "1" in step MAI9 and the p%’_ocessmg is shifted to step
MA20. When t he e enst Bhguef of hendVespeelive Shiitehes VA tite _
ski pped, and step MA20 is perforned. Since a change can not. be detected if
the TW button predeaiingepresssdof athél agitch inputs and the -
current states thereof are different, namely, when a .
_ change of switches occurs, the three-minute timer is -
s started (in step MA22), and the processing is
shifted to step MA23. When there is no change in
both the précedihg'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-
W prohibited (in step MA25). The lens is also
automatically moved to the accommodation positien =
(in stép MA26) and the processing diverges to the
LOCK'rdutine;'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'accémﬁodation:position; The



43 ?TVEN i-s set to "1" after thevTVVSMitéhtiSjéétitouGFF“'In-stepfk¢20}?fhéa g

current state of the switches are inputted. In step MA21, the preceding =
states of the switches stored in the nenory are conpared with the current

i nput of the respective switches. If the preceding states of the switch
inputs and the current states thereof are different, nanely, when a change
of switches occurs, the three-mnuté4iner is started (in step MA22), and
t he processin%gés shifted to step MA23. Wien there is no change in both
the precediURPMATRGLENE RREONMNPPRTION sppyoutipe,caddesd Ad skips step MA22
and is shifted to ste 3..ln.step MA23, ‘it is judged whether or not the
three-ninﬁﬁ?ﬂiﬁﬁﬁgi%§k$ggkfﬁggdliagﬁﬁ‘caSe that the three:-mnute timer is
tinmed up, the f 2 AU Tol Sy SEh U P 1 _J B step,| ..and t he strobe
charging is pro Y?%ﬂégbg% %l%%tf) 5 Préﬁehpgﬁégi g’ a g.oagutng%at ically no

to the acqqmEdald %e-tp,oséﬁé aiafl NpSb&esMRE) ppBEekRg RLOCESSi Ng di ver ges\y
the LOCK routi ne. mely, if three mnutes or nore el apse w thout -operation

of the po@sdrilBem Bellowhe shutter button 17, .the zoom l-ever 12, the drive

button 11, or the TWbutton, or opening/closing of * the back cover 8, the

lens will be aurorte czdse tleat achedthoeehminutentideri ds. podi tion. The -
timed up, it 'is ﬂudged in step MAzl_whéther or not
the flag 7REWEN is set to "1". As the flag ?REWEN is

n"3" when the shooting systemais.setftotthe}FORCEQ_

(} _

'REWIND_mode,-step;MAza_follows_and,it,isjjudgéd
- whether the release switch SWR is . set to ON. or OFF.
In the case that the release switch{SWRjis set to
ON, the'strdbeﬁéharging is;pfoﬁibiteg (in-step 
MA29) . Then, the processing diverges to.the REWIND

routine (in step-MA30). In this embodiment, if. the

release switch SWR is set from OFF to ON by ... - - .

opéfatianthe*shutter'button 17.with;the,driye
.but€6n“11 being kept depresséd for.m@ré-ﬁhan;thrée_,_
seconds or more, the-fbrced'reﬁind-operation~isﬂ
conducted. Alternatively, if a predéﬁénmined_period 
of timé elapses with the drive butth 11-§nd.the;--
shutter button i7zbeing depressed-simultaﬁéouSly,
the forced rewind may be conducted. it shbuld'be
ﬁoted'that the forced'rewind-is_set in-the=
EXPOSURE/SHOOTING SYSTEM SETTING subroutine.-

‘When it is judged in step MA27 that the flag .

?REWEN is set to "0", step MA31 is: performed, where .



44 AUTOVATI C LENS ACCOVMODATI ON subr-outine called in step MA26- i s descri bed
| ater? In the case that the three-minute timer is not timed up yet, the
MAI'N processing proceeds as described below. In the.case that the
three-mnute tiner is not tinmed up, it is judged in step MA27 whet her or
not the flag PREWEN i's set to "1". As the flag ?REWEN is "1" when the
shooting systemis set to the FORCED REWAD node, step MA28 follows and it

is judged whether the release switch SWR is set-tg ON or OFF. In the case
that the rel easit si# t iudyed| yhebherothr fide doasdas hasyitREN s pr.ohi bited

n step MA29 Thepn, di th 4
glt ep MAQO) |31tﬁﬁ’§ﬂé% ‘g ﬁ@ﬁﬁgﬁsky?ﬁg%%r ggge 2 the @Q’m Qg;o}g{d{‘reog gFF
to ON b t t It h dr 11 b
kgp %rgggreg ]]fé(;%r% ﬂ" ?‘gg gggo%ésv&)rro q't tllh\e/% for cednr ewi ngl "

openay on is Cﬁﬁ%ve é\'ﬁ&é“ﬁévﬁ ¥ obvBrPLRAee e ReTdend 1§ tine

el apses with t utton and the shutter button 17 being depressed

si nul t aneousl y,onN NG foFEegihewted MAY2He genduet ®Rck lcoveaulad ke noted t hat
the forced rewind is set In the EXPOSURE/ SHOOTI NG SYSTEM SETTI NG

subroutine. Waeildded s {helgetrobestharyifg tibaprohdkitag 7RANEtep s set to
"0" , step MA31l is perforned, where
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
e step MA32 that the back cover 8 is opened, the
| processing is shifted to step:-MA39. When it is.
judged in step MA31l 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 EX?OSURE/SHOOTING SYSTEM . . .
O ' INITIALIZE and the WIND SYSTEM INITIALIZE
| subroutines are called (in steps  MA37 and MA38), and
the processing is shifted to step MA39. When it is.
£u2 ' judged in step MABﬁ.that the back cover 8 is closed,
steps MA37 and MA38 are skipped, and the processing .
shifteé-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



”*45”it is Judged mhether the fllntloadlng has - been terntnated or not by

referring to the flag.?LDEND, If the filmis not |oaded ("0"), it.is, Judged
whet her or not the back cover switch BACK is set to ON or OFF (in step

.MA32). If the back caver 8 is. closed, the strobe charging is prohibited

(in step MA33), the LOADI NG subroutine is called (in step MA34), and the =
processing returns to the top of t hed®AI N processing (in step MA35). WWen

it is judged,in _step MA32 that the back cover 8 is_o ened t he processing

i's shiftedPPenefepSkRBS: MARReMAS 6/s Wﬂged”t:’rf‘ andh A3 2%8t the fil m has
ook | 23 bakiph R RSP M AR ot B a5e Bgfcover Sw ten
EXPOSURE/ S | TI ALI ZE
subrout | ndbt S EAMPone preerEse wRel art-ge‘t%?% andE‘?%i focessing is |
shi fted tosiepoblinga, MeBps! wasa | wﬁeedaﬂntm 436 that the back cove@_

Is closed, eps MA37 and 38 ar é ski pped, and the proceSS|ng ‘shifted to

step MA39.sddieest 0aBlyi Bxbbatease Inhahet kadd\tiay agas AN i s executed with
the filmloadi ng having been conpleted and with the back cover 8 being

cl osed, stmpscé#éding Mh86earndulad with mmkaldqvm@:utvddlchn t he case
t hat the MAI N processing is. executed

was -open, having been closed, steps MA31 MA32,

MA33,. MA34 and MA35 are sequentlally executed.

In step MA39, the precedlng state of the power .
switch PSW stored in the memory is cq.mpar.ed with the -
current state of the. power switehw-iﬁ;théfease-thatm
a change%offthe power switéh-hasteeeuffed-“the=
processing is shlfted to step MA&@e It 1s Judged 1n_:
step  MA40 whether the current state of the power
switch is ON or OFF. If thefpowervswiteh;is set to.

OFF, that is, the power switch is: set '.f__rex_'_t_t.-ON'to L = :-
OFF, the. strobe charging_is-grehibitedgcin step o
MA41), the LENS _Acc'_oMMoDATION'subrpu_ﬁin'e 1s called

(in step MA42), and the_precessinéidiVéréesﬁto-the,,  #%
LOCK routine. (in step MA43). The LENS- ACCOMMODATION -
subroutine is described later; Ihnthé'case.thatfthe_
power supply. is- stopped by manualﬁdperdtion,asteps
MA@d,.MA4I;.MA42,-and~MA43 are'sequentialiY~_;-ts
executed. In the- case that the poWerebutton 13 is ...
kept. depressed while .the MAIN precessing.is,being,._
executed, and when the power button 13. is released .

fromqbeing.depressed,-the-processingqis-shiftedgto



wi t-h the back cover. 8, mhlch ‘was cl osed, .. Ravi ng :been 46 opened, steps.
MA31, = MA36, MA37, MA38- and MA39 are sequentlally executed, and in the case
that the MAIN processing. is executed with the back cover being kept
opened, steps MA31l, MA32 and MA39 are sequentially executed. In the case

t hat the MAI N processing is executed with the back cover 8, which was open,
havi ng been cl osed, steps MA31, MA32, MA3%47 MA34 and MA35 are sequentially

executed. In ste MA39, rece st at e of th smntch PSW st or ed
in the menory i S*€ Brrﬂél“édt%ltt%‘ﬂ 3"'},‘?."5%?& st ‘?ﬁ% “power switch. In

St o step wadosthb MRy MO RaRGHNE rb D 00551 19

state of the pOwgrr§il %nb%uggtn%;rgjnfa@ fid We&m Oeisiget to OFF,

t hat , the.power swtch s e str e charglng S
proh=#ted (in ghepeiyP4l), .the LENS ACCCNNDDATICN subroutine is called (in
step MA42),.and the processing diverges to the LOCK routine (in step MA43).
The LENS ACCOVMODATI €hles pbeesising Srdescp Mg aierexdedutdd afsert hat the
power supply.is stopped by nanual operation, steps MAMO, MAM1l, MAA2, and
MAA3 are sequenthis| FXEQSUREZSHOOTING: SAREM ERTTING phlerowtbinenigs3 is. ..

kept depressed while the MAIN processing is bein
completed. It is judged 1in step 45 whether or not

the flag ?SELECT is set to "1" or "0". This flag
. . ?SELECT is set in the EXPOSURE/SHOOTING SYSTEM.

A , 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 "1V, it is judged (in step. -

O MA47) whether or not the TW switch is set to ON or .
OFF. When tﬁe TW switch is ON, the strobe charging ..
is prohibited.(in step MA48), the TELE/WIDE MOVEMENT

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

"When in step MA46 the flag ?TWEN is -"0", step



execut ed, and when the power button 13 is released from bei ng depressed, :
" the processing is shifted to 47 step MAA4 through the steps M39 and- =
MA4O. In.step MAA4, the EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subroutine, which
is described later, is called. The processing in step - MAA5 is executed
after this EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subroutine is conpleted. It is
judged in step MM5 whether or not t4e flag ?SELECT is set to "1" or "0".

This flag 2SELECT is set i.n the EXPOSURE/S ILNG.SYSTEM SETTI NG :
subrouti né:*T "Tﬁeef?ﬁgxi?gt’t FR§§F e :'é’ﬁ&?t% r‘{’é’es%ketrerﬁl;}% 'tgfﬁ%en, the flag
?SELECT i s,; id " sotfehhaqhl PSRLECT i 1ty o 0" brocessing is
shi ft ed t?%ﬁ%ﬁ'%i%,sgkdt%t. 's jggdggd mcl’-’t"lnez} %ﬁ]ee %%98 ks P st to"l”
or "0". Wgn dde £bago?TVEN iig 3akgka "(.1'5,_gtfeg#mwg%éﬁﬂbﬁt_ep_ AAT)

whet her or not the TWswitch is set to ON or- OFF. en the TWswitch is
the strobeshssgitigel s1ag0nBWEENd i Moyt eI tVAHD) £ 1ate PERIENNIE MOVEMENT N/
subroutine (in step MM9) is called, and the processing returns to the top
of the MAI'N'Dr dcles sshgobenchargingbepnticplslisulcdndmatededin hat in the
TELE/ W DE MOVEMENT subroutine, the zoomlens is . forcedly noved to the tele
extrem ty sfeR HEASH deandt FBA PYORRER1nHe rewpne: &9 BEeps Mger at ed. The

'“~When~it;isujudqed in step MAS51.that the flag

?Z00MEN. is- set to- %1%, it is judged (in step Ma54)
" whether or not the zoom tele switchf?ELElis_set to_:
ON or OFF. When:theuéoom-tele:swiﬁchﬁTELE is set to .. ;::
OFF, it--.is_r'judgéd. (in" step MA55) whether or not the. R
zoom wide switch WiDE-is set ﬁgfdﬂabrﬂOFE; If.the-
Zoom widé;SWitch.WIDE.is set toJOFF,_the;prbgeséing;‘
is SBifted,to'Step;MAsz; Therefdre,,when-theﬂzbom_
lever 12 is:at~the;heutral-pOSitiOn.ﬁherebf.unQer
ﬁhe ZOQm'permitted_candition,.the MEIN=p#pcessihg is. _1<:>
execﬁte&-- via. stép-s’ MA51, MA54, MAS55 and MA52 N -

When the. zoom wide switch WIDE'isgjnggédﬁto_be__

ON in step MAS55, it is judged (in-stepZMASG);Whether_

)

or.nOtathe?zoom-lens is located at the wide .
extremity,_When:the zoom lens is nqt.locaged ét the
wide-extremity,;thefsﬁrobe chargingfis-prohibitgdn_,
'(in step MA57), the ZOOM TO WIDE_subrbﬁtihe"is_
executed. (in: step. MA58), and the processing returns
to the top of the MAIN processing (iﬁ:étep"MASQ)._.
As it.is not necessary to move the;zqomalenéjto¢the

wide extremity when the zoom lens is determined.to



details thereof are described | ater when the | ens novenent is described .
Wien in step MAM6 the flag 2TWEN is "0", step 48 MA51 i s executed, and
it is judged whether the flag ?ZOOMEN is set to "1" or "0". \Wen the flag
?ZOOMEN. is set to "0", it is judged (in step MA52) whether or not the flag
?SWBEN is "0". If the flag ?SWBEN is "0", the strobe charging control is
conducted in step MA53, and the processimPreturns to step MA3. Wien it is
judged in step MA51 that the flag ?ZO0OMEN-is set to "1" it is judged (in
step MA54) whetherlegated akethsgoMiife @’@\HWYTEL‘”E ster ARGy, CT\F%PSOZF

Wh th t el tch. TELE t t doged (in_ st MAS55

mg?hereo$0g$ lfel}é S%%%Wﬁeaglﬁﬁs?ge ai"? fé’teﬁ'm g’f (é—’f—en e‘?he zoZJm
i d itch W DE t. to OFF, .th t MAG2.

%’Mhee SWIr e,C when tlhz i%’é?ﬂ F@U%F i% ??pé?’%t%%g rlg'u ra%pposf{jl on hgt?eof under
h ' h Al N

t he “sdom pernit}e dgﬁii‘g%\ﬁﬁ 8 1sprsgq.*e S t?hte\yx?%g%é(da (Sheps

MAS1., MA54, e zoomvm J udged to be
ONin step MAS sd)}JdGﬁQtﬁéP a}eaolm@.)e vm;nhqrerxy 911 odd¥eegoom | ens
is |located at t eextremty When the zoomlens is not |ocated at the

wi de extremty, aﬁ hghétfepg 8Reragnigyl. Swheahithie etbdn NeaiepidAot), the ZOOM
TO WDE subroutine is
located at the tele extremity, the strobe charging
is prohibited (in step MA61), the Z00M TO TELE:
subroutine is executed (in step MA62), and the:
processing returns to the top of thé MAIN processing.
(in step MA63). As it is not necessary to move the.
éoom lens ‘to the tele extremity when the zoom lens .
is determined to be located at the tele-extremity -
in step MA60, the processing in-the'stepS'MAGl;-
MA62, and MA63 is skipped, and step MAS53 is.
(:) | executed. .
" That is, if the zoom lever 12 is-displacedwinn;
the direction of arrow r1l in Fig. i, if the flag
L ?Z00MEN 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 MAS2- that the flag:

?SWSEN 'is set to "1%, it is ‘judged (in step MA64) -



executed (in.step MA58) , and,the processing returns to the top ef the IVAIN-
processing (in step MA59). As it is not necessary to nove the. zoomlens o
the wide extremty when the zoomlens is determned to 49 be | ocated
at the wide extremty in step MAS6, steps MAS7 and MAS8 are skipped and
step MAS3 is executed. Next, when it is judged in step MA54 that the zoonm .
tele switch TELE is set to CN it is59udged (|n step MA60) whet her or not

the zoom |l ens jis | pcat e the tele .extremt v%en the zoomltens is not .
| ocat ed atviREneE| EhexbhefPReLEife Sitse JhaNyiT GEF prBIFDI ted (in step

processi gt *?%%%?D%E’EFE‘EH?‘%”&%”?#%%‘%C?}3@@2'5, <P S eh vnos) . as it

IS not necgsy t S 1,0 e O ty when the zoom
| ens is deter ?né%ee rgg gs}hgatégg%tb%tghgot threé g‘)??*rfgmty@r?'step MAGO, the.

processi NG-dit i he @iﬁpgtg@GﬁAG 62, .and MAG3..i s skipped, and step MA53 i §
executed. That is, if the zoomlever 12 is displaced in the direction of
arrow rl in Fig. 1,.tf the-flag ?ZOOMEN is set to "1", the.zooml|ens noves
toward the tele side until it reaches the tele extrenmty, while if the zoom
| ever 12 i[LENSpAGCRMMODATRONJBUBBROVGANSf, &EMCoy r2 in Fig. 1, the zoomlens
nmoves '

* Fig. 24 shows the processing of -LENS .
ACCOMMODATION, AUTOMATIC LENS. ACCOMMODATION, WIDE

MOVEMENT 1 of the lens and TELE MOVEMENT

Q)

subroutines. Thé.placés'where-the§e~su§r¢utiﬁes;
start'are;diffefént; but the_lattershalﬁzof the
proCessing isecommon; Thérefore, -the same.figure is .
'usedifor.illustration,: |
I'.The'bENs-ACCOMMODATION subroﬁtine.is;éalledn.'
when:the'pcwer:ié'manually stoppéé,-or:wheh-the{

rewind is commenced. For instance, the subroutine is

called- in-step MA42 of -the MAIN processing. .
First, "o" is set in_the,mem@rijVPos_(in.step

LM1) : The: memory MVPOS' is the;memery.forgStoxing_them

O

position where the lens is to. be mbved,ﬁwhich:istetjt
commoniy'used,ﬁorjthe,processingfofsAUTbMATic tENS_m
ACCOMMODATION, WIDE: MQVEMENT 1, and ;TELE".D&OVEMENT:..,.
subroutines;

Next, the data stored in the:memory;HVPosfist.__'
compared with the current. POS (in step .LM2). The.
direction in which the lens is to be-meﬁédxis.nh

different, depending. upon each of the. processing of.



toward the wide side until it reaches the W|de extremty The ZOOM TO W.DE
subroutine and the ZOOM TO TELE subroutine are described later. Wen it is
judged in step MA52 that the flag ?SWBEN is set to "1", it is judged (in
step MAG4) 50 whet her the photometric switch is ON or OFF.  Then the
strobe charging is prohi bi t ed (in step MA65), and the processing diverges-
to the AEAF CONTRCL routine (in step MAG®}. [LENS ACCOMMODATI ON SUBROUTI NE,
ETC.]. Fig. 24 shows the processing of LENS ACCOVMODATI ON, AUTOVATI C: LENS
ACCOVMCDATI ON, 24# PR WERERERT 106K .t M DEe MOVENMENT & MMENERFE s ubi out i nes

The pl wh _ t tart di ff but the.latter half
e P aoes on SV ERERE i OHG BSRed! %%nﬂléreslaﬁ'e“ﬁﬁe.”tm%dfir =
'|| tration. en th i
' {3 stoppbht SEEE RN PAE 3P A e A, 1P e 1S
Sub tine is wpbhgd J—G)steﬁe'\/&%\é%eeget he MNP I g %orﬁlﬁéémr" 0" is set

I n the menor y WPGOS (|n sfep L . The menory MVPCS is the nenory for
'storing the poﬁté%c%%e(ihes£§$SM)t0am et thdixdhd S. . conmonl y

used for the processing of AUTOVATI C LENS ACCOVMODATI ON, W DE MOVEMENT 1,
and TELE MOVENdEition 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). Therefore, thle the lens is being moved,
the diSplayed“fOGai'length-can be changed. Next, the
current POS is compared with the data stored in the-
memory MVPOS (in step LM6). The processing in steps
LM4 through ILMé is repeated until the current POS -

(:) equals the data storéed in the memory MVPOS. When the
current POS eguals the data stored in the memory
MVPOS, the zoom mocor brake is applied (in step.

o LM7), then the processing is returned to the point
where the subroutine was called in the MAIN
proCeséing;'Thus, the lens is retracted in the -
accommodation ‘position.

The AUTOMATIC LENS ACCOMMODATION subroutine isg:
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 - :



subroutines. .Next, the data .stored in the-nemory M/PCS is .. conpared-with
the current POS (in step LM2). The ‘directi-of in which the Tens is to be
moved'is... different, depending upon each of the processi ng of 51
~automatic lens | ock, WDE MOVEMENT 1, and TELE MOVEMENT. |f the power
supply is manual |y stopped (in step N%AZ) the current POS is greater than-
M/PCS (=0, the reverse rotation of t3e zoom notor is executed (in step

LMVB and then the |lens position is detected (in step LM4). In the lens
pos?tlon(ﬂﬂ%ﬁﬂ|QﬁFrﬁ%ﬁ%ggfﬂbngatbﬁaﬁﬁétBF1PHéP?@Bﬁﬁ@@dé”ZCODE is

conti nuousl 'ngi ol |on mnth us f PCS and'DIV
- Next, the toca é’f ﬁﬂ}ﬂurdésp?%gggggé Por s é" Therefore,d
while the lgys DL "PY et * 9=6 Laga NN be change
Next, the cﬁ?réﬁf POS |sn%%npa?e énf £ gataQSPgrE%glﬁ tthe menory MVPQOS~
(in step Luﬁhuiﬂﬁeﬁ&cﬁﬁﬁsmﬂmslnCébﬂﬁénA&@oﬁhgaﬁsbukwﬁel&srepeated until ¥y
the current POS equals the data stored in the nenory MVPCOS. When 't he
current POBsxegurtiea t fim dstep stmz dand shepsenmBy thi¥Bogh. ma)zoom nocor
brake is applied (in step LM/), then the processing is returned to the

poi nt mher@hﬂﬁasnhﬂqnnlnﬂaswhst@mtedlln hhe mwi Qlifferemsendgrofhus, the

lens is retracted in the . . )
. the LENS. ACCOMMODATION subroutlne, exceptlng«that--

the-lehs 1sfautomat1cally restqred;mn response to

the succeeding pOWer¥sﬁpp1y operationy':

o

The WiDE'MOVEMENT 1 is a subroutihe;fcﬁ,mgving
the=accdmmodated.léﬁs.tolfhe.widéaextremitY!wwhich'
is-called;intétep 1022 of the~LOCK;éubfoutihe.as.-.
described above. In the WIDE MOVEMENT 1, S PLIE T
stored in .the- memory MVPOS (1n step LM10), and the
data’ in:the MVPOS .is’ compared . w1th the. current POS
:-n-step.LMzhnAsgthewcurrent POS 1s.ﬂ0" 1f.the*power _ .Q:)
supply had been stopped,.the processing”is shifted. .
in step‘LM23t9s5teprM11, where_the'forward_fotatign

'_gﬁ-g@gggaemmmggqgﬁ;sjéxecuted‘ Then,. the lens

O

- position is detected and the focal length is. . ..
displafed=(in steps LM4 and LMS),.Steps_LM4-tthQQh 
LM6 are repeated until the data_storéd in:the memdry

MVPOS equals the current POS._When.ﬁhe-data:stored
in-theﬁmemory'ﬁVPos is determined to be_equal;to the
eurrent POS in step LMs6, the_procéssing;iS'shifted..3

- to step LM7, and returns to thé point where. the.

subroutine.was-called;in:the LOCK subroutine. Thus,



acconmodat i on position. -~ The AUTOVATI C LENS ACCOVMODATI ON subroutine is
called in step MA26 of the MAIN processing as aforenentioned. In this
subroutine, the current DIV * is stored in the nenory MEMDIV (in step LMB).
In this case, the data stored in the nmenory MEMDIV is 52 used for -
detefm ning the restoring position ih automatically restoring of the |ens.
In step LMD, "0" is stored in the memory 3POS and processing simlar to

the LENS Al AT] ON sub ti.pe.i t in.step LM t LMVB

Lhrough L) e Lenk obt; AL EBBa: ar HER e ik e s i b he L ons

ACCOVMODATI ON subrouﬂ'l Ngy eXgERt thEhB:ﬁtr tsl&%rjo%ﬁﬂes a#}.or% %r estored
e

I n response to the succee%ing power supply operati or. MENT 1

i's a subroutinejf ofndONbRG{ hAvAESOTHRd ket h#ID )0 dilte thdlaappd renity,
whi is called in step LO22 of the LOCK subroutine as described above. In

th DE MOVEM@E¥ored '£2n theShemnegyi AVPDS HemyompddddS With st LMLO), and
the data in the MVPCS is conpared with the current POS in step LM2. As the
current POS is ci¥rent POS. pasetheudpky lofd thee MVPOS pbed ,aliweeyspr ocessing i s
shifted. in step LM to step LML1, where the forward rotation of the zoom
nmot or i s executgxeatdhethanhtheecourpestt POS,i $heetzesmedador tise focal

length i's forwardly rotated (in step LM11), then the lens .

position detection and the focal length display are

performed (in steps LM4 and LM5). Next, the data

kfz stored in the memory MVPOS is compared with the POS.
Steps LM4 through LM6 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'stemeM7)-is-applied, and
then, the processing returns to the point where the .

(:) subroutine was called in the MAIN processing (in .

step MA50) .

Thus, the lens is forcedly moved toward the
tele extremity in the TELE MOVEMENT processing :(in
step MAS50), 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



di-spl ayed (in steps LM4 and LMb). Steps LMA through LM6 are repeated until
the data stored in the nenory MVPCS equals the current POS. Wen the data -
stored in the nenory MVPCS is determned to be. equal to the current PCS
in'step LM, the processing is shifted to step LM/, and returns to the

poi nt" where the subroutine was called in the LOCK subrout i ne. Thus, 53 «
the lens is shifted to the wide extr@fity (PCS 2). In the TELE MOVEMENT

subroutlne "4 stqred,in. t p LML2 and the dafa
tored 1 EREMBRSEY MioddHat G AR auted t i AkeRuPRER: REBE: A ne dat a of
t he MWPGS L ng r.t r o] nmotor-is
forwardly rofak’ S%rl %' V\%ﬁkéﬁe‘%&lt%@%eﬁgbo‘éﬁ ;’ eg]et ection and the
focal |engghndi iggﬁl%rrﬁd%éc%lf@ ﬂfébéé@ﬂ%{'- P%f'fé%éd Next, the data
stored in the menory MVPCS is conpared with th Steps LM through L
are repeat eHetinthle FoCAIATENITH Qs SPLAY) e ulBrouYiN/PLS equaka the current '
POS. Wen they are deternmined to be equal to each other, the zoom notor
brake (in d$hepteplLR3s amplsteh nnnitthalcutmemtdEEESLsg returns to the

poi nt where the. subroutine was called in the MAIN processing (in step

MA50) . Thusemphzedemd thi $hieordadl yofrhel pravedingcDI¥| stexedenity in the

TELE NDVENENT groce55|ng %
in the memory M MDIV. The. prece551ng 1n the steps

LR2, LR3 and LR4 ‘is repeated until the current DIV_..

equals the data stored in the memory MEMDIV. If it

is judged in LR4 ‘that the cﬁfreﬁt Dlvfgggais the ' N/
data stored'inethe-memory MEMDIV;Jthe;precessing is |
shifted to step LRS5,- where ﬁheAZQOmemoterjbrake,is._.

applied, end'the preceésingfis~re£urned_tO'the;point

where the subroutine was_called in the LOCK routine.

Thus, the lens can-beimovedhﬁo;a position - - -
corresponding to 'the--i-p'rece_dihg_; (stored) DIV which is
the'position“Where-the_lens-was located immediately. -~
before*thé*éutbmatic—1éns aceommodatioh had .been

performed. -

@

[TELE/WIDE MOVEMENT _S-U-BROUTIN_E-]- _

The TELE/WIDE MOVEMENT subrdﬁti’he is. called .in.
step MA49 as described above:.-"'i'-h'i-s-'_'I_‘ELE/'WIDE-
MOVEMENT subroutine-isuusedgforedeterﬁining whether
the:lene‘is'moved'to the tele side.gr-ﬁhe_wide_side
when TW button 18 is operated as shown in Fig. 26..

First, it is judged -in step TW1l whether or not the



step MA50);, which is via a TELEf WDE MOVEMENT subroutine step TWB shown in
Fig. 26. [ AUTOVATI C LENS PGCSI TI ON RESTORE SUBROUTINE] In Fig. 25, an
AUTOVATI C LENS PCSI TI ON RESTORE subroutine which is called in step L0O26 of
the LOCK routine is shown. In this subroutine, the forward rotation of the
54 zoom notor is firstly executed in steg LR1. Next, the processing is
shifted to step LR2, where the |ens posi®Pon detecting processing is.
performed. Then the FOCAL LENGIH DI SPLAY subroutjne is _call [ tep LRS.
In step.LR4, thBI¥uipeHAreapey thary Afaeian 1P ¢ W gariRep ?ﬁ% --E-szc-e-gi ng

DV stored in the neno | V. The,  proGessifg, i n LR3 and
LR4 i s repeat edlﬁn9FFa%§§N§%rg Tid 'Iﬁ(;\'?&elqﬁt: ?@%e’ (%lﬁgevgféggﬁofvgﬁgﬁg menory
MEMDI V. If it ig | 0 LR t t V s¢+hae t agst ored
in tM&y nenory I\El\/ﬁﬁ@?ggﬁgﬂ& 6&%{1&5{'?@%%{%5% sl?ggétl?gfxg\'/\/ﬁg?eg?he zoom

mot rake is gpebifdneantol bR RMRQATY Rthd TEiIwr Nedsteptdnipotne where
the subroutine was called in the LOCK routine. Thus, the | ens can be nbved

to a position CPELESROVEMEST! eubhouyisnedisalbédr pilh StdpvWah.i s the
position where the lens was | ocated i medi ately before the automatic | ens
accommodat i on had beEn pkeker sathroutines, the lens 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
xf‘ wide extremity, the lens will be moved to the tele
~extremity, while if the lens is located,relativelji_
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-M‘OVEMENT. subroutine.
In this modifiCation,-it-is judged  in step TWS1
gué | whether the POS is "2". When POS equals "2", the
processing is shifted to the TELE MOVEMENT (in step
TWSZ).'When the POS is judged not to be egqual to “2"
in step TWS1l, 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 TWSS5) whether or not the



[ TELE/ W DE MOVEMENT SUBROUTI NE] The TELE/ W DE- MOVEMENT subroutine i's called
in step MAMA9 as described above. This TELE/ WDE MOVEMENT subroutine is used
for determ ning whether the lens is noved to the tele side or the -w de side
when TWbutton 18 is operated as shown in Fig. 26. First, it is judged in
step TWL whet her or not the 55 DIV is greater than or equal to ".BH'. °
Wien the DIV is greater than or equa®6to "BH', the WDE MOVEMENT 2
subroutine is called in-steg TW2." VWhen tge DIV.is deternmined to be smaller.
Chan "BH" B stgporeaternthrel EBVEVERBRR 06 BEY) de SE@hFed (in stop -
TWB). In these subroutines, ,the lens,.i. ed to t : .of the

w de extreﬁh?? 35de?H3i ggfghbﬁt%ﬁn???ﬁmﬁﬁﬁgfe%%gégg?%ygﬁﬁeéﬁﬁﬁgnt | ens
position. .. 5. ikt S (isS, | dide8!l atehvel vs negd the w de
extrerrity,s‘g%é?{é%’slewiflggéh%g\'/e(&%tg S g extwtﬁr%{mlt@yefév\hll e if the |epsy
i's | ocat edsygdad i ¥RhY BRA" pibe jkekhadilereinah ME)e hansteyl | be noved tol
the wide extremty. The foll ow ng are exanpl es of nodifications of the o
TELE/ W DE W34 VEdfle SWODRUNMOVEMERIPg 2 18 icalddd quinhastiep |Twssty ating a first
nmodi fication of the TELE/ WDE MOVEMENT subroutine. In this nodification, it
i s judged in stkpcdwEinghtohthet fdrp€Smodificatiliar RORreditd s "2", the

lens_is-at,theutele3exﬁremity,ﬁtbe¢1ensxis moved to
the wide extremity, while if the léns is at the wide

extremityf_it-is'mGVed.to_the téieQQXtremity;-When

©)

the lens isTIOCatéd-at'a-positién bgtWan the wide
extremity .and theﬁteie'extremify;.the:lens is. moved
to the nearer one .of the tele extreﬁity qt the wide
extremity with respect to the:cu:rehtqlehs_position.,
Namely, if. the lens is 1ocated-néary£h¢gwide,
extremity, the lens is moved to théwwide:QXtremity, f
'If the lens is located near the-telle- extremity, it _,
is moved to the tele extremity.' . -
. Fig. 28 shows a flowchart of a second -

modification of the TELE/WIDE MOVEMENT subroutine....

©

In the:second_modification, it is-jﬁdéedﬁ(ingstep C
TWT1) ﬁhether~or-hotrPOS,is;"2"; If the POS. is
judged to;be equal to "2" in step TWT1, the TELE - .
MOVEMENTgsubroutiné.(step-TWT2)~ié-c§11ed. Iffit-isu-
judqed;that_the;POS_isgnoﬁ equal ﬁd;ﬂa";-the_WIDE =
MOVEMENT 2 (step TWT3) is called. Accordihg,to this
second modification, .when the_leﬁs;is_located-at_the.

wide extremity, it is moved to the tele extremity.



processing is shifted to the TELE MOVEMENT (in step TW52). WhenxthejPCS'}s i"“

judged not to be equal to "2" in step TWS1, it is judged in step TWS3

whet her or not the PCS equals "4". Wen it is judged that the POS equal s
"4" in step TWS3, the processing is shifted to the WDE MOVEMENT 2 (in step
TWB4)". When the POS is judged not to be egual to "4" in step TWB3, it is -
judged (in step TWS5) whether or not the ®7 56 DIV is greater than [err].

When the DIV i ter than. |t in step TWS5, the TELE

VOVEVENT subr oulinEne, dert (i Nt (Reaf adesy CORcRATe FECFERGEN (Akr t he
DIV i N ' T 2 | lled (in
tep VBT, Accktainge PRvE e iy HE AR SRR he T %Rt e

tele extremty, the lpggs b Med d1budigaé 0e1 PXsELAL INg, aMBhlieai f the |ens
Is gtythe wide extremty,it is noved to the tele extremty. When the |ens

i's. ated at ampadiffiicarikei WIertid ePRLE/GTEDE re0OVENERT dstheottlineext reni ty
the lens is noved to the nearer one of the tele extremty or the w de
extrenmty with Iasphds prddessdug,entt |bnsjypbged i bm. sbepeTWViif . the

l ens.is | ocated near the wide extremty, the lens is noved to the w de
extrenity. |f twbetbes POS ecptadd rledt. tWhen dP@S ks rdwdged te be noved to

the tele extremty. Fig. 28 shows a flowhart of a second .
equal to "4" in step TWV1l, the WIDE MOVEMENT 2 1is

called (in step TWV2). If it is judged that the POS
_ is not equal to "4", the TELE MOVEMENT subroutine is
1% 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 processing
are executed (in steps ZW2 and ZW3). Then, it is
judged (in step ZW4) whether or not POS equals "1".
Then, the steps ZW2 through ZW4 are repeatedly -

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



modi fication of the TELE/ WDE MOVEMENT subroutine. I'n the second . S
nodi fication, it is judged (in step TW1) whether or not POS is "2% |If s
the:. POS is judged to be equal to "2" in step TW1, the TELE MOVEMENT
subroutine (step TW2) is called. If it is judged that the POS is not
equal to. "2", the WDE MOVEMENT 2 (g%ep TWI3) is called. According to thiss -
second nodi fication, when the |ensis*focated at the wide extremty, it is-
- noved to t | € XTI tHon sl t | e hS ROt | t at the w-de
extrem ty, JnouEe IR e end e s, E03a18, T, | 0RO BHoR 5 e 3
flowchart poltest el imvarddiy d-desida cpihoseep &he) TREELW DE MOVEMENT
subroutine. In this processing, it is judged in step TW1 whether PGS
equal s "4" wallkdngPEor $4 udgedin toede EwSAl. Then4'tha 3eag TWI1, the WDE
MOVEMENT 2 is called (in step TW2). If it is judged that the POS is not -
equal to "positienTdHekddMiFg P ockssing nksi pecfivrmdd( ( AnssEppTW/3) . (:}
According to the third nodification, if the lens is located at the tele
extrenity, 2B7)i.s ImeEen EWhe ik dis cudaed t yhether oPPS equallens is not at
the tele extremty, it will always be noved to the tele extremty. [WDE
MOVEMENT 2"3UsrE0e Rteps: MBENS 118 |axe nespertedsertiinghene W DE

POS:equalSJ"z";fWhen-the-POS-is.judged.to_be equal
to."2", the zoom motor brake is applied, and the

processing-is'returnéd to the:POiﬁt7whereathe---

O

subroutine was called. |

After this;WIDE;MOVEMENTyZ subiqutihé_is__
completed, thexlens:wili be ioéated.atﬂthe.widg _—
extremity. ..

In this subroutine, the lens is_drivgn'to.be__
moved,to.the-position chrespcnding to the POS

equals "1" by reversely rotating the zoom motor, and

then- the lens is moved back to the wide extremity .
(POS=2) by"fbrwafdly-rotatinq-theCZQom motor.. .

Backlash- may: oceur: in. the mechanicalgsy$tgm_whgn the

W

zoom-motor.isireversely rotated, -on the other .hand,
when tﬁe;zOOm-moton-iS forwardly rotated n9 baqklash
occurs in the mechanical system. Agcordiﬁgly,_as _
rotation of the zoom motor is_contrglied_aé_ébove;

the backlash. can be avoidable.

[ZOOM TO TELE SUBROUTINE].

The . zoom motor;is.forwardlyieratEd.(in.gtep,.,



MOVEMENT 2 subroutine, whi-ch is-called in the TELEf W DE MOVEMENT. S
subrdutine. First, the zoomnotor is reversely rotated (in step ZW). Next,
the |l ens position detecting processing and the focal |ength display
processing are executed (in steps ZW2 and ZWB). Then, it is judged (in step
Z\W) “whet her or not PGS equals "1". Then, the steps ZW2 through ZW are
repeatedly executed until the POS equals ®%" When it is 58 judged in

t ZW that t oS ls "1", . .th t is f dl. tated

Stop 26) aftcPihh EEngnRHR B Fig 7Ly P heshe Faeh TEREE) 2fe tBoci ¢ | on

det ecti | 1.S..p8Lf (] L Z\Ws . .ht 1S judged
whether PO equarebrarsdrly THEQ bR mifilcarad By Refdl ' 12 Log™®

equals "2°. V\he&{a]aetgilé bxthddd’d A dY SHAFid O 12 Thé hgesLOGLBB OF brake

S ﬁzﬂlied, and the processing is’returned to the point where the
subMedtine was gakiefonAkber stbips WohlendMEMIN e SLEOULE NELbBe0Rl €t ed,
the lens will be |located at the wide extremty. In this subroutine, the

| ens is driven & oméroppVvsBDIVO (lilke sresi (ZNZ) .Cc Arhiee gamair 1 gSTHIV hibs PAS
equal s."1" by reversely rotating the zoomnotor, and then the lens is
moved back to tmemeiyefext séprtipg 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. -.
'&ﬁ current DIV. Next, the flag ?STEP is set to "1" (in
step 2ZN3). 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-isllightly-displaced from its neutral
position, and continuous Zoom movemeﬁt can be . . .
selected when the zoom lever 12 is further-displaced
from ifs 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 ZN5), and it is judged (in step -

ZN6) whether the zoom tele switch TELE is ON or OFF.



(POS=2) by forwardly rotatisg the zoom notor. Backlash. may occur in the
nmechani cal system when the zoom notor is reversely rotated, on the other =
hand, when the zoomnotor is forwardly rotated no backlash occurs in the
mechani cal system Accordingly, as rotation of the zoomnotor is controlled
as above, the backl ash- can be avoi dable. [ZOOM TO TELE SUBROUTI NE] The zoom
motor is forwardly.rotated (in step.®® 59 ZN1) as shown in Fig. 31, when

th | : is displ d.in th j rection.ingdi.cated by 1 (th

Lol extr elfPeD. ERgeern meie pviban mahE oFy She . EhE aP8R 2, op hovenent
f the | ' is 1 | ' er . ) STDIV

g rrerrgryep;ﬁ)"r*éfz%?%g%t Iﬁ% % t [%d/bpéégsﬁ ‘?(%nrblﬁ]’:g ﬁ%’)‘gtgﬁgzgﬁmg enpl oylaz.

| f the |engrbaeBRYRE GRS dA! &y i ddhed Mo DiYe datfie tele extrenity
side is stored in the menory STDIV,” wth respect to the current DI V. NextO

the flag ?5F6Beksingl (iR stbp MALD.eNAS)y, Fagen|ag ?STEP is used for

j udgi ng whether the selected | ens novenent Is the step zoom novenent or

t he conti nphotogpaphenyeediensse thidectiOM e HLE sfibspuiavingr the ZOOM

TO WDE subroutine is executed. In the canera enbodying the present '

i nvent i on, 1ightiyoaperased] thes zoem dmussedl2 hathetkensoom novenent can be

sel ected when the . -~ L I
movenent immediately stops. When the zoom tele .
switch ‘TELE ‘is ON; it . is judged'(iﬁ éEe§gZN8¥# 
whetﬁer~orinot:the_Pos'is equalsv"4".?Whén.it4is :
judged in ‘'step ZN8 that the POS equals ."4', the zoom o
motor brake is applied (in étep”ZNl); andtthe,_
proceSSing;is'efféctively-returned.tofthe_MAIN;
processing (in step MA63). This~i5abecaus¢r ﬁhen;the,
POS'equa1$«"4“t the-lens has'been'mo?edﬁtoﬁthé,telé,_
extremity. -

.When-iﬁ.iSajudgedmin step'ZNB:that the;PoS is

not "4",-it-ié¢judged.(in-step.ZNg)ﬂwﬁgther”the;zqomn
switch -is -ON or OFF. When the zoom mode switch MVSW

is.OFE,-thegflag-?STEP~is set,tqm”Q"x,Tnen_the¢”,”__

~
T

processing;isgreturned-to_the.lensfpdsitidn:kﬂf,_
detébtingiprdcessing (in-step ZN4)Q[Asa1¢hg;as;the
zoom mode  switch MVSW is. OFF, stepsgzN4:through ZN6
and stebs@ZNS through~ZN10 aretrepéétedﬁ;théreby”.:_
causing the;szm-lens:to-continuouslyﬂcbme[oﬁt,_xn

- response to the movement of the_lens,ﬂthe.focal_;_3.w
length:being displayed is changed,u [;¢'

-+ If the zoom mode switch MVSW is _ set to ON, the.



zoom'l ever is lightly displaced fromits neutral position, and continuous

zoom novenent can be sel ected when the zoom | ever

12 is further displaced

fromits hal fway displaced position. Therefore, the flag ?STEP is set to

"1" as a default. value assum ng that the step zoom novenent has been

sel ec¢ted. Next, the l'ens position detecting processing and the focal
di spl ay processing are executed * (in st@eps ZN4 and ZN5), and it is judged

(in step ZN6) whether the zoomtele switch TELE is ON or OFF,
t he 'zoom t el e RYPEessing| fsi shifkpd tRe srePMZBilor:

step ZN7).

processing (i

| ever 12 afte
i mme

novgngnt
Jud@ (in St%@@og@gﬁ{?%uﬁ{ésﬂgﬁ cbga BGE, stepHahvaz 4s Wielppdal s j udged

In step ZN8 that the

'step ZN7),

t OpS. he“zoomtel e sw

equa

_ anghd Nen®' 266mShB8okSbehkecisy app1iaiairgied step havidy N

processing (in step MA63). This is because when the POCS equals "4",
| ens has been TRmed thetproteseinygt denrerurikdn tid the MAINed in step ZN8
that the PCS is

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 ZN11l through the judgment processing: in-
sfeps ZN6, ZN8 and ZN9. The processing in steps 2N6,
ZN8 and ZN9 corresponds to the case that the
continuoﬁs”zqu movement is not selected, and the
flag ?STEP equals "1". Therefore, the-processing-is
shifted to step ZN12 for judging whether the current
DIV'is‘equal to the data sfored in the memory STDIV.
When -the data of the current DIV is different from -
the data in the memory STDIV, steps ZN4 through ZN6,
steps ZN8, ZN9, ZN1l1l and ZN12 are repeatedly:
executed until the current DIV equals the data
stored iﬁ the memory STDIV. If it is judged that the

current’ DIV becomes equal to the data in the memory

| engt h

Wh
were it ippl i-g‘g (i ﬁn
Th h ing is,ef Lvel ned N

uaged hﬁfe_%?ﬁgf%;” | POtoEbE S B0t SRR A 08 AR Zoom
Eﬁlﬁ?&?gg bahEby gﬁiPaBSQet RS FORDY ¢ \63;' %Lfé.)xf ] ens,

L0t

S

he zoom notor brake is applied (in

t he



not "4", ‘it isjudged (in step ZN9) whether the zoomswitch is ON or, OFF.
When the zoom node switch MWSWis OFF, the flag ?STEP is set to "0". Thens
the processing is returned to the lens position .. detecting processing (in
step ZN4). As long as the zoom node switch MWSWis OFF, steps ZN4 through
ZN6 and steps ZN8 through ZN10 are repeated, thereby causing the zoom |l ens
to continuously conme out. In response5¥o t he novenent of the |lens, the

focal length be|n d| plaéed is changed. If, the zoom npde switch MVSWis
set 'to CN $HRIV %FBC §§?ngtp§ qqﬁﬁf%ﬂ?s&%xﬁ@?ﬁﬁ? wHere it is judged

whet her n the 7STEP equ 1" t he wpuld have
been set to Qﬁp ?@?’5 ' Feﬁ?of“o (? i r‘ﬁf&i‘sﬁ ylﬁ:cﬂﬁ?]g(ﬁ‘g' s?’é% 2 .is skipped
and the zo a I e [ processing S
‘et ur ned tﬁﬁ%ﬁ’?&%%\fﬁ&p?%ctég?%% .%° " v Bebiceso i L Pioue zoom
novenent ofségﬁ 1868y i.s selected,. the Iens noyvenent can be stopped only b

returning the zoon1|ever 12 to the position instructing thé step zoom

movenent or yvhenxﬁetﬁeemmanbceeSrmgqhemenV\Vt% BdPIIBosmie ZOOM TO
TELE subroutine, the zoom'tele switch TELE and the zoom node swi tch MVSW

are kept inihbstatsetthe pobcédai sgepsmhjsf)t edurtcb tHeezotiil ltddw ough the
jrudgnent processing in

switch 'TELE is kept on’ belng ON; steps MA15 .and - MA16
are:sklpped, and the processlngsfollow;ng'stepﬁMA17,

inclusive,  is executed. Therefore, when the

@

processing reaches step MAS1, steps3MA54féﬁd.MA55.

- are skipped. Accordingly,:if~the_step zecthOvemeht._
of_the”iehs-is;selected,'the next"step.zoomlmoﬁement
can not be'perfOrmed:unless_the~zccm'le?erslznis

‘returned to its;neutrel pcsiticn ahdythquoom.tele 3

switch TELE is set: to OFF.

{ ZOOM- TO -WIDE ‘SUBROUTINE]
iIf*the'zcomﬂlever is displace fxemathe.neutralj

positionft0wardﬂthe'wide side’(infthe.direction of .

(Z..' ‘)

arrow r2 in- Flg._l), the zoom motor is reversely
'rotated (1n step ZR1) as shown in Flg. 32 and as the
wide zoom is selected -the DIV of . the .next step stop.
position in. the w1de side with respect to the.
current DIV is stored in the memory STDIV (1n step
ZR2) . Next, the flag ?STEP is set to "1" (in step ..
ZR3) . The “lens position.detectinguprocessinQ-and-the

focal ‘length display processing are executed (in



steps. ZN6,- ZN8 and ZN9. The processing in. steps ZN6, ZN8 and ZN9 :
corresponds to the case that ‘tthe conti nuous zoom novenent is not selected,
and the flag ?STEP equals "1". Therefore, the processing is shifted to step
ZN12 for judging whether the current DIV is equal to the data stored in the
menory STDIV. Wien-the data of the current. DIV is different fromthe data
in the nenory STDIV, steps ZN4 through BBI6, steps ZN8, ZN9, ZN11l and ZN12
are repeatedly executed until the current DV equal s ,the data stored in the
‘menory STDI V. SEEPEt 2R4 jandydRIhatanhel & uts eh?dWW-'ZéEOﬁEEPeéﬁél’ “te the

data in the nepor 2 STDIV i n, step, ZN1 . ' ' hifted t
step IZN13, th@hfﬁﬁ‘ﬁﬁrﬁ?‘&r zr?r°é'ké‘|”idse aﬁ?&‘%‘”’e}ﬂ%éﬁ?gnggfgégggﬁa%lIs :rgt urged
to the MAIN cessi ' t 6 , t LBg, Wh th

{1 €@ )7 ZCOVEN P8 ofBE s & ! U e Juitdh iR TLY BRECEsToRR, WL Lo
TEDEC s kept pRebsbl Wit aps AdMmANY MYadid sktopcdaidifgl e

~processing followng step MAL/, inclusive, is executed. Therefore, when the
processing reggpegosn@p (5 btey<LRMM{a aie VA ereeskteped. Accordingly,
if the step zoom novenent. of the lens is selected, the next step zoom
novenent can adtimbifager edmcthidd xIsadilastoorf | evermdééhanicalurned to its

neutral position and the zoomtele
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 "1v, 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~zqom motor brake is applied (in step
R | ZR13'), and the processing is returned to the MAIN
processing (in step MA59). Thus, when the zoom lever
12 is feleased after-haﬁing béen 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 ZR11
that the POS equals "1" after the backlash
eliminating processing, the lens position detecting

processing is executed (in step ZR12). Next, ‘it:is



switch TELE is set to OFF. [ZOOM TO W DE SUBROUTINE] If the zoomlever is-

di splace fromthe neutral position toward the wide side (in the direction =
of arrowr2 in Fig. 1), the zoomnotor is reversely rotated (in step ZR1)

as shown in Fig. 32 and as the wde zoomis selected, the DIV of the next
step stop position in the wde side with respect to the. current DIVis =~ = -
stored in the nenory STDIV (in step BR). Next, the flag ?STEP is set to

"1" (in step, ZR3).The | ens position detecting processing and the focal

| engt h di spliAgRDCELR| TR 8RR EcHheRheEnOr NgY é“t"@p?O%Résand ZR5), and it -

i s judged (in step ZRH), Whet her zoom wide switch W i s _set. to OFF or
ON. Wen th?%n‘?/ﬁ”deg's'w ﬁ?PW@f?sagg]t%gSoﬁE?ﬂ 'ﬁ‘ge?g(%r‘#'m is
forwardly r egd affer waigimng. . 0 ) (N, stens .7 G8) in
order-to el ?}%aetng!{beérrée %i/n?ca 'bacﬁ?_%s%%@ Eﬁgg’r&r‘e?ﬁtg&gcé@é@gm Next, t h
| ens posi ti g felesl iz £y aasssi g IS Su8gebetnhih thiCRuéREN af ter waitings
for 50. ms (in step ZR9). Then, the proceSsing is shifted to step ZRl1,
where it isgoglgesd wiel heie®] €0é pPEcBEBIhg 18" rebirhleids teathe the waiting
processing (in steps ZR7 and ZR9) are perforned in order to prevent the
di spl ay of m™MraN qadcdssindn (1wnsbepnMAEa): eAsecdpoie,sthiee legfs Wi de zoom
bei ng sel ected, due . S o _

is positioned at the wide extremity.. Even if the .

zoom lever“lzniS'released (placédfatLité,neutral._

position) after having been lightLYIOperated,.the

O

lens movement can be Stdpped immédiatelym-
Whén~itvis'judged.that-thé zoon wide;switch
WIDE is ON in‘stép zner;it_ig:furthég'judgéd_(in e
step ZR15) whether-or.not.the-Eqsrisvﬂlﬂ.;_When.thg:_
POS edquals s"l",.the-zoom-motéraforward;rotatidn
processing is executed;after waitithfor 50 ms (in
steps ZR16. and ZR17) and therlens-pqsition detecting i:}
processing isfexecuted'(in*éteprznlé)a Next, it is )
judged (in.stgp-ZR13)”whéthér-or not the POS equals. .

"2“.=If*the'POS-iSunot-equal to “2ﬂ,ssteps.ZR12 and .

()

ZR13 ‘are Trepeatedly exécuted. Whén the POS equals: .
to “2"} themzoom:motor.bfake_iSuappiiéd;(in_step |
ZR14) ‘when the current POS equals "2", and the
processing is returned to fhe MAIN]p;ocessing=(in
step MASS)urIn_the_processing ih s£eps'zR16,,ZR17,:“
ZR12 through ZR14, elimination of the backlash .at .
the wide extremity is performed. ... .

.- ‘When 'it. is judged in step ZR15 that .the POS.is.



to the backl ash elininating processing. Wen it is judged that_thémPCSﬂisj5T'“ﬁ

not "1" in step ZR11, the focal length is displayed (in step ZR12'), the
zoom notor brake is applied (in step ZR13'), and the processing is returned
to the MAIN processing (in step MAS9). Thus, when the zoomlever 12 is
rel eased after having been operated, the backlash elimnating processing is:
executed. Thereafter, if the POSis not efual to "1", the |l ens novenent is
stopped. If it is judged in step ZR11 that the POS equals "1" after the

backl ash el i nmi MAY% RAYRDCERSTRY: LhRelPed¥dgsd t(iidh sk ARMY processing is - -
executed (in st R12).. Next, it is 64 ] (J t 13)...whet h

n)(;t ;J he P(OIS i's WHe SR tnd éog’ﬂLﬂ?a?oswégc’hjsﬁg%g'di%%}?aﬁe 2%]3% Zivpée’?epggt Ce)(rtl
until the PGS l.s 2" Th rshr [ [ i t ZR14
vvher@ i s judged t %?lgtrh%d%ug?gggmpﬁgﬁs lQZﬁﬁThgﬁ%D?hlg 'r—:f)éc'fek'?siﬁég) is )
retured to t hedAlghh PF@€esshNgeépnzRiop, VAR therdb@re gitodsiingd S

positioned at the wide extrenmity.” Even if the zoomlever 12 is released
(placed at its iredtlrmedi toothealibns powiirdohe@etecdilg/ operated, .the
| ens novenent can be stopped i nmmediately. Wien it is judged that the zoom
wi de switch W Procedhing ¢iepsEZ&6, ZR4 )i, sahdr ther prodeesing nirst ep ZR15)
whet her or not the POS is "1".Wen the
steps ZR4 through ZR6, ZR15, ZR18 and ZR19 is
repeated as long as the zoom mode switch MVSW .is
kept remained ih 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'stgp ZR20) whether or not the flag ?STEP:

&K; ' equals "1". As the flag ?2STEP would have been set to
"o" 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,



POS equal s "1", the zoom notor forward:-rotation processing is execut e_.d ,
after waiting for 50 ms (in steps ZR16 and ZRl7) and the lens position -
detecting processing is executed (in step ZR12). Next, it is... judged (in
step ZR13) whether or not the POS equals "2". If the POSis not equal to
"2", steps ZR12 and. ZR13 are repeatedly executed. When the PCS.equals to
"2", the zoom notor brake is applledﬁﬁln step ZR14) when the current P08

equals "2" and the proce55|n% is returned to the MAIN processing (in
step MA59)% ‘FnPFﬂ"éeﬁF65€S§Pﬁ€r ef Steps Zmpa ViZRELePT AR i ERLYh ZR14,

eI|n1nat|on klas e mnd tre erforned When |t S

e SRR ek st Wl S
in ste

zoom rmgezis?\q/.\n t%%mwsvéu s ﬁO‘Eg 'gnhng(lig \MS’% I's séeft% FP%C35% step ZR19

and then, trex pmée@@hﬂgnusuéehabﬁEQobambm hR3s RASiddh) detecting o
processing (i'n step ZR4), and the processing in steps ZR4 t hrough ZR6, -

ZR15, ZR1&ealuctddd Is thpeacsdeasthenglay RBTEPOGS WKegt |Wd ch WSWis
kept remained in OFF state, thereby causing the zoomlens to be
conti nuousigy "Wl e candwatlle t brocessingbddy shilf¢teiotal staingtarLl Splay is
changed in response to the novenent of the lens. Nanely, the
where it is- judged ‘whether or not the—current DIV is.
egqual to the data:stored in the-memOrYjSTDIV. When
the3current=DIV-is:different from_tﬁe}data.stored in
the memory STDIV, the processing is.shifted to step |
ZR4, and the processing in steps ZR4 through ZRS6,
steps ZR15, ZR18, ZR20 and :ZR24 are repeatedly . . .
executed. Then, thenprocessing isthifted:to_step_
ZR25 ‘when the ‘current DIV is_judgediteghe¢equal_to
the data stored in the memory STDIV in step ZR24. .

" In step ZR25, a-stand-by processing for .50 .ms

waiting is performed;-Nextj:the zeomfmpto; forwerd,u
rotation: (in step;ZR26) and. - the iens-position.
detection~proCessingw(in.step'ZR29)¢are,eXecutedf In.
step ZR28, it is judged whether of nét -the current
DIV equals the data stored in the. memory STDIV..The :
processing - in- steps ZR27 and ZR28 ls repeated unt11
the current-DIV«equals-the,data Sthe@»in the memory.
STDIV. When the DIV equalsithe'daté.stored in the
memory'STDiV,_the'zoom-motor brake iS-applied-(in;,ﬁp
step 2R29), and the processing is returned to MAIN .

processing:(in step MAS9). -



di spl ayed focalrrenéfhfdf thé-léns,is deéreased in response.to.the_nnvenent
of thé lens toward the wide side. zoom |[|f the zoom node switch MVSWis
set to ON, the processing is -shifted to step ZR20, where it is judged (in
step ZR20) whether or not the flag ?STEP equals "1". As the flag ?STEP
woul d“have been set to "0" when-.the | ens was continuously noved towards the.
canera body, the processing simlar to th&? processing when the zoom w de
swtch WDE is set to OFF occurs, that is, the processing in steps ZR7
through ZR14 or stepsfzRiet FladgRZeRMEN dise gnae gratedo WHEh (He 288 wi de
switch WDE is ON and, the zoom node switch MWSWis kept remajned in ON
state, 66 t HAPIbctBsERg MBZNLREOoSESS A0 ARG e ZORAT19815 and ZR18
unl ess the PGS equal.s " This _processi,ng i t eps R6, ZR15 and ZR18
cor rgsponds toﬁ"ﬁ’eé%lés‘g}?ﬁaf'st ﬁsg‘g&ﬁﬁgnﬁ&gﬂgg%rﬁ%o vershPHAET I Been
selest€d. In thy , La i ﬁég"l' ¢k of he
processing is s l?f % e% t@gge%gz%igg\?\ﬁéreﬁﬁ@&?‘sé% gecfs\]/ﬁ]ne% her eofr. not the
current DIV is lmAP7t 08 dabauthkdl ednehclrdt-dTeRRion THA V. When the
current DIV is different fromthe data stored in the nenory STDIV, the
EggceSSIng | S ShpddessiRgSHERcKRBS, step MASI)r eaRys MASH arieMASER4 t hrough
’ 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'sef to OFF. -

[EXPOSURE/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 acecording to -
inputs of”the_mode switch EXPSW, the drive -switch
W DRIVSW, and the select switch SLSW.
‘As this subroutine starts, the state of the
flag ?éELECT is judged in step ET1. 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: -



steps ZR15, ZR18, -ZR20 and ZR24 are repeatedl y executed. Then, the
processing is shifted to step ZR25 when the current DIV is judged to be -
equal to the data stored in the nenory STDIV in step ZR24. In step ZR25, a
stand-by processing for 50 ms waiting is performed. Next, the zoom notor.
forward rotation (in step ZR26) and the | ens position detection processing
(in step ZR29) are executed. In steﬁSZRZS it is judged whether or not the
current DIV equal.s the data stored in;the menory STDIV. The processing in

 steps zZROPUSREZBWE the e%%?%%smms pRE HBF’P&F“BI YARIABLE the data
stored ual.s the data stored in the
ooy STORFTIRE SRR oM S rROSpEr eBOPRARe: B7=2R5) * and t he

pr ocessi § 0G§ nge t 67 If the
flag OZOO%éﬁi)llsa%{)lr%feLegee’%é)?‘g@%l ?ﬂ gé‘?éé ﬁ/ﬂ%B?né %?ﬁéMI%ﬁl N’ processi ng, anb
t he 200”1ﬁhﬂ@fﬂ@dﬁﬂbﬁNéﬁé'ébéﬁn@éﬂédSWBtEBIQkﬁheathQhQrQ%ﬂﬁﬁlng in stegy
MA16 i s skipped, and the processing after step MAl7 is executed. Therefore,-
when t he pidecssiiteH GHEDESiStcpedlied, mteﬁep&/AEMaaddlvB% ame ski pped.
‘Accordingly, when step novenent of the lens i's selected, the next step

novenent edtheat dﬁaqhsfznamxteméesmltab TEbE1bevthelzopm weﬂeased and the

zoomw de switch WDE i s once set to OFF.
switch WIDE- 1s set to ON, it is judged that - zoom

processing :is ‘being performed? and,uln stepwETs, a |
three-second'timer which is used for;makingea
judgment for executlng the, forced rew1nd 1s started _ F“'_
and in step ET7, a flag ?MDSWOF 1s set to'"O" Thls
means’ that.the»drlve-SW1tch DRIVSW, the;select
switch“sLSW;-the photometric switsh-sws;;the,zoom=_
tele'switchrTELE'and the zoom wide sWitch:WIDEfare'
all set to OFF"-and the proce551ng returns to- the ..

‘point where. the. subroutlne was called 1n the MAIN

proce551nq;:The-flags?MDSWOF is set to F;Eiln_step'w
ET8 when all the above switches areuset;to.oFF,_anq._

is used for' detecting the situation Where the mode

O

switeh EXPSW or the drive switch DRIVSW are set from“
OFF to ON. |

. 'If both the. zoom tele-switeh'TELEuendethe-zoomt.
wide switch'WIDE'are-set to OFF, thesflag ?MDZMOF .
which. indicates that both the zoom tele sw1tch ‘TELE .
and . the zoom wide sw1tch WIDE are in OFF state is
set to."1%, and then the condition of the .

photometric switch SWS. is judged in step ET9. The



[ EXPOSURE/ SHOOTI NG SYSTEM SETTI NG SUBROUTINE] Fig. 33 is a flowchart

I 1lustrati ng an EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subroutine, which is
called in step MAA4 of the MAI'N processing. This is a routine for setting

t he ahove nentioned exposure system and shooting system according to inputs
of the node switch EXPSW the drive swtch DRIVSW and the select sw tch
SLSW As this subroutine starts, the staté9of the - flag ?SELECT is judged
in step ET1. The flag ?SELECT is set to "1" when only the select swtch
SLSWis set- to OkaBerWPEMOF)dsswsachekon Rrtedring: EhagPpinthwhgrecedi ng

setting, and is,cleared if the select switch SLSWis set_to OF fter
vari abl es setti F§ewAPOR ﬁ?%ﬁxﬁﬁ%ﬁﬁ&j?@ﬁ%w?r|éi%r%9??a§19%EEEe;¢ s equal to

R L o CHTbHA98T SR e AOSESRURD 1iF I YniilEEe! BETYARLADLE

SETTYNg subroutinie, and exposure/ shootl ng ‘sy ay ‘are”executed in

step3—ET2 and Edgprbiieinendhliich i ddi 4ol tRd€esW f£hedELE and the zoom
wide switch WDE is checked in steps ET4 and ET5. If either of ‘the zoom

tel e switch TELphetohBerieo@wmitddh BHY als WdE ts ol tike Prrobéssingudged
t hat. zoom processing is being performed. and, in step ET6, a three-second

timer which is iisedetarnedkiteg the pigmintwHerre ettes utulmgotbinéowasd rew nd

'S started, called in the MAiN processing through steps ET6 and.

ET7 without setting the exposure/shooting systems .

used in the AEAF processing.

If all of the above three switches are in OFF .
state, the processing is shifted to .steps ET10 and .
ET11, and the condition of the mode switch EXPSW and
the drive switch DRIVSW is judged. If the mode
switch EXPSW and the drive switch DRIVSW are in OFF
state, the forced rewind mode is cancelléd in step. .
O ET12 if it is effected. Then,. after the shooting .

system display processing is executed :in step ET13,.
the three-second timer is restarted in step ET14.

s In steps ET15 through ET17, the state of the
seledtfswitch is detected. The flag ?SELECT is set -
to "1"‘and the flag ?MDSWOF is set to "0" in step -
ET7, if the select switch SLSW is in ON state. If
the select switch SLSW is set to OFF,cthe-flag~f:-=~
?MDSWOF set to "1", then the processing is returned
to the point where the subroutine was cailed in the
MAIN processing. ' If the flag ?SELECT is set to "1,

it is Jjudged that the VARIABLE SETTING subroutine is



and in step ET7, a flag ?MDSWOF is set to "0". This neans that the drive
switch DRIVSW the select switch SLSW the photonetric switch SW5, the zoom
tele switch TELE and the zoom w de switch WDE are all set to OFF, and the
processing returns to the point where the subroutine was called in the MAIN
processing. The flag ?MDSWOF is set to "1" in step ET8 when all the abover
swtches are set to OFF, and is use@0for detecting the situation where the
nmode switch EXPSWor the drive switch DRIVSWare set from OFF to ON. |f
‘bot h-t he Pgamgt é’le@fﬁiﬁﬁ%"'m@%lh%l FPem258kRhPdcPERFESRINEDESar e set to
OFF, the f% gg IVL‘F V\:hl i ndi cates that both the zoom,tel e switch TELE
and the z8 ﬁ%ﬁ? E BECsss - T4 LS Begapseysifce 4ng then the

condi i onehl I&g%lﬁgg%a%gfév;dlg bk SYB chs Ludgedsha ga‘iecﬁm The 69

?NVNDZ Tt ng t Fe poi nt e zoomtel e SW tcb

TELE or tﬁgrﬁoﬁﬁle""‘c%?nm%ﬂltf dé@s cr| &f}g 'I’é%f{;ﬁfzﬂ @ VAR ABLE

SETTI NG subrouti ne which 1I's ter tonetrlc switch SW8
is set tOghProhit nRE0&RS UHY drfe rr@éx&a neéthvmmeEnéEMm@ the subroutine

was called in the MAIN processing through steps ET6 and ET7 without setti ng
t he ex possub&&h@dhle@g oeyaﬂmmm hand,henAEﬁE PeOEL8ATrRJto
clarify in Wthh subroutlne the settlng is executed.
- "If the zoom tele swltch-TELE,;the_zeomJWLQe

switch'WIDE-and the'phctometric-SWiﬁchgsws:aze set -

O

to OFF, and the mode switch EXPSW is ‘set to ON, the
processing ‘goes from step ET10 to. ET18 and,ﬁhe;_
threersecond_tlmer-ls started.

. In step -ET19, if the~f1agx?MDSWQE¢is}se€;tc
1", that.is, -only'when both the ﬁcdemsWitch;Eszw.
and the driﬁe-sWitch DRIVSW are set~tcngF'in the . . .
precediﬁg-.-settihq- processing, th_eﬁpr;:'oce_;s_:s-i':rig\_'is-,.'- i
 shifted ﬁocsteps ET20 fhrough.ETZG,'qﬁd_the_settinqw h
is executed;'rherefore;-any chanqe;of;the=settipg

should*beiaCCepﬁed-éfter the switchfisqdnce.set;to

O

OFF;rIf-the*setting“is performed wnen:either switch
1s set.to ON in the precedlng settlng, the settlng -
is. ceaselessly changed when the button ‘is kept .
depressed contlnuously, whlch;causes the-operablllty-
of the;camera-forbe'worsened. .

If it is judged in step ET20 that the mode .. |
switch EXPSW is set to ON, the incrementéandelimit.-

processing of- the counter EXPMODE, and the exposure .



If all of the above three switches are in OFF state, the processing is. -
shifted to steps ET10 and.. ETI1, and the condition of the npde switch
EXPSW and the drive switch DRIVSWis judged. If the nbde swi tch EXPSW and
the drive swtch DRIVSWare in OFF state, the forced rewi nd node is
cancefled in step ET12 if it.i$ effected. Then,.after the shooting system
di splay processing is executed in step ETZ3, the three-second tiner is
restarted in step ET14. In steps ET15 through ET17, the state of the select
switch is detecsaterhalispkpy SRETTssingeareoperfogngds Aa SLEPS?NVDSWOF is -
set to "0" in_step ET7, if the select switch SLSWis in ON.state. |If the
sel ect switch SESRA thrqughy BF32. (FE thegrofpshpitteh; ERESW is 1 the
processing is returned to the, poi nt ere.the subrouti called in the
? R ocessi 5 OR: i i) ke i8he et ife"giesh BRAVRR 1Rg88 1 hat
t he MARI ABLE SE]TI s tine i . ' p rr

zoomrel ated pr%@e?g'ng%ml’ds)lis isgtpe i%T‘?%e%{;ﬁP%rg%égérﬁgg ?Bgrtseg%ggause
since the zoom R ddds i t ), M | ar nmonl y
ased i n 200 T0MEL S B e LU bE oor s nesuhes P DRE Ve iebra! Ak

VARI ABLE SETTI Neheuhdtiirs sistidie didslayaptocesésifignagassary to clarify

I n which subroutine the setting is executed. If the zoomtele switch TELE,
the zoom wi de performed. In either case, after setting the flag-
?MDSWOF to "0" in step ET7 to indicate that the mode
switch EXPSW and the drive switch DRIVSW are set to
ON, the processing is returned to the point where
the subroutine was callediin the MAIN processing. In.
this case, the limit processing is such a processing
that the counter EXPMODE is set to "0," ‘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 ET1l that
&ﬁé 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



switch WDE and the photonmetric switch SWs are set' to COFF, and the node-
swtch EXPSWis set to ON, the processin goes fromstep ET10 to ET18, and
the three-second tiner is started. tn step ET19, if the flag ?MDSWOF i s set
to "1", that is, only when both the node switch EXPSWand the drive swtch
DRI VSWare set to-OFF in the precedi ng setting processi ng, t he processi ng~
is shifted to steps ET20 through ETZ® and the setting. is executed . '

Ther ef or e, chan e of the setting_should he gccepted after the switch is
once set tto "élidpl‘? t%esﬁlﬂf?ﬁﬁs‘?goggrf'é?‘ﬁﬁdl\ﬁhéﬁ ediePSi&h is set to

ON in the precedin t he,_set cea Ss) ed when the
button is "f o%?) %cg‘%i tf‘ﬁusﬁg‘ﬁ gﬁ‘l i:ﬁecgﬁs? s"t"r'% q-‘reg‘bl ity of the
canera to 4 | S d;in p Q that the node. swi tch
EXPSW i s set to ﬁe&ﬁe %%%%E?mﬁtéwgﬁg frmst%ta%r gg‘gé& ng of the counter
EXPMODE, and the exposure - 71 systemdisplay processing are perfor med |
steps ET21 through ET22. If the node switch EXPSWis set to OFF, in this
case the qVARIABLE SETRINGVSUBRGUTINB]ON, and in steps ET24 through ET26,
the increment and [ imt processing of the counter DRI'VE MODE, and the
shoot i ng systerﬁxﬁspﬂayi!pr@cébewagaateof pl;af Bmasmsamwc case, after
setting the flag

subroutine which is diverged from step ETl of the
EXPOSURE/SHOOTING,SYSTEM SETTING subrqutine.uThls

subroutine is executed only whénﬁthe_sel&Ct;Switbh

SLSW was in ON state in the prgcediﬁq:' ';;
exposure/shdotinggSYStem égtting,proceSsihg,.In this |
VARIABLE 'SETTING'. 'sﬁbro_ut'ine , three variables ,ar;.__
available, the number of the-frames,fQ? the
SELF-TIMER-shboting, the-interval'starting.time;_and
the interval time. |

Each variable, corresponding détaiétqred in the '<;D

 mem¢ry, and indication mark to be displayed'in the

LCD panel 19 are shown in the tables below: .

O



?MDSWOF to "0" in step ET7 to indicate that the node switch EXPSWand the. = .

drive“switch DRIVSWare set to ON, the processing is returned to the point
where the subroutine was called in the MAIN processing. In this case, the
limt processing is such a processing that the counter EXPMODE is set to
[err] "and the counter DRIVEMODE is set to [err] when the counter EXPMODE is
further incremented from[err] or the coter DRI VEMODE is further
increnented fromJ[err]. If it is judged in step ET10 and step ET11 that the
nmode switch EXPSW and the drive SMAtg gRIYSM/are set to OFF  and -ON;.
respectively, the condition of the s ?E f Switch SLSwWis judged in step
ET27. In case tfhat-+fe--set-ect- — s+ €h-SESWHFs—-+Rr-EN-state-~the~prdcessing i s
shifted to steq ase that the s t¢h QFF state,
it iéZ%udged Wi Eﬁﬁz%ﬁ T H?Pe?hre ?%ﬁ%gP?§%r §h§w%3§l§@br * started
ins s ET6, &Tiﬁr(seIfEmhmertlned up. Tﬂatproce sing is in prdqgress
toward step ETY9 until the _ 72 tinme _up_of the thiee:second timgr is
judged. As thejlthree-second timer isjtimed up, thejshooting systgmis set
to the forced fewind in step ET29. [VARI ABLE SETTIING SUBROUTI NE] [Fig. 34 is
a flowchart of |the VARIABLE SETTI NG bubrouPine whi¢h is &i ¥&r ged|{from step
ET1 of the

2 1H 2 EX
R , | .| -
.
o .| oW ] o



EXPOSURE/ SHOOTI NG SYSTEM SETTI NG subrouti ne. This subroutine is executed
only when the select swtch SLSWwas in ON state in the preceding ' s
exposur e/ shooting system setting processing. In this VAR ABLE SETTI NG
subroutine, three variables are avail able, the nunber of the frames for
the SELF-TIMER shooting, the interval Starting time, and the interval time.
Each vari abl e, correspondi ng data stbted in the nenory, and indication mark

to be displayed in the LCD panel 19 are shown in the tables bel ow 73
Table 1 Nunber of framés . ' ahle 2 . ~ Variable- e
Table 2

I ndication for Self-Timer S data 1
OH fommmmmeme L EX 2 __\W1H
s TR (R T v, ey e S .
3H _ Interval staztEXgStime Variable | Indication PH
5 EX 74 Fﬂpégrgain£f£éal startingﬁtim%ata Varfi abl e Lndicatlon Inter%aD
time ta o '

10 seconds . OH | 10s.

20 seconds ' 1H 20s

30 seconds ' 26 | 308

40 seconds : 3H 40s

50 seconds . 4H . | . 50s _

1 - minute  sH | 1m ‘:;

2 minutes ’ 6H 2 m o

3 minutes . 7H 3 m

4" minutes s [ 4m

9 hours N icH | 9 h

10 hours [ ipH | 1on-

12 .hours. .. . 1EH. | . 12n .
.24 hours h . 1FH | 24h
S RO )



10 Séqoﬁds'ﬂ N .- . OH - - - 10s 20 seconds : 1H

20s 30 seconds 2H 30s 40 seconds

3H 40s 50 seconds 4H 50s 1 ninute

5H < - 1 m2 mnutes . _ 6H ' 2 m3 mnutes

7H 3 m4 mnutes o 8H 4 m9- hours

1CH . 9 h 10 hours 75 1DH 10h 12 hours
1EH . 12h 24 hqurs 75 Step PS1

in Fig. 34 illustrat 8&ep V&3 ABL@"%'TT?NG%{J‘&?E’&?H?@ ?oyAgéf‘BE‘Fl ng the
bl whi ch t
v ol oo v chght o USR8 Lo LR AL,
h d t f
SELFeTY é??ﬁoo??ﬁgfﬂﬁﬁt?‘ﬁ%mﬂ FRIT38T PRE DURERELE! SEERERIONCT
Sel ectfon of reghgebutdndaliz GO PrRsUitng Ord P ez BLELIA Bhé Bar tabl e

SELEMODE. SELEMODE=O corresponds to no variable, SELE =1 corresponds to
nunber of franefieméiysaatal it bes tingel Hicidy/CRlirFde coetesponaiembeyt he

interval starting tinme, SELEMODE=3 corresponds to the
data for the number of frames for SELF-TIMER
shooting, the INTERVAL starting timé, 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 to the self-timer
:f:) | 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
W the point where the subroutine was called in the
VARIABLE SETTING subroutine. If the shooting system
is sef to the interval shooting, the SELEMODE is
changed to "3" if currently set to "2", otherwise
the SELEMODE is set to "2", and the return value
“Variable Exists" is set, and the processing is
returned to the point where it was called. In the

case that the shooting system is neither the

self-timer shooting nor the interval shooting, the



i'nterval tinme. If the shooting systemis set to the self-tinmer shooting,
the SELEMODE is set to "1" in the VAR ABLE SELECTI ON subroutine, the return-
val ue "Variable Exists" is set, and the processing is returned to the point
where the subroutine was called in the VAR ABLE SETTI NG subroutine. |If the
shooting systemis set to the interval shooting, the SELEMODE i s changed ¢0
"3" if currently set to "2", otherwid® the SELEMODE is set to "2", and the
return value "Variable Exists" is set, and Ihe(Processing is returned to

_the point SREFMOPE 38<Sek £8q" O athdNexSe IhdtS MR HRDFRG system i s
neither t self-timer shoqting nok. the_ intery NQod | t. 76
SEL EMODE ir@‘%e‘{a’f%agge'a R@h!é‘?‘% PR valtud qus°et$‘-’?t-' iRt 48 and the
return val ye. "No, YArLah! ge ks «s8t., then ' J; | ned to the
VAR ABLE §%$%1kﬁyéﬁb?ggt?ﬁgbgfﬁgﬁﬁéH%A%ﬁggﬁggég$$fiﬁ?%"éﬁiﬁﬁﬁg, if the
return valgppfndé heuMabhgphe.sel ecting processing is "Variable Exists" t.
data displayed in the LCD panel 19 is stored in steps PS2 and PS3, and all-
t he indi cat.ionsyarenhé UWARIABEE SBTEINGEBubioUAREABLE BINPLAY subroutine in
. Fig. 36 is carriedout in step PS4. The VARI ABLE DI SPLAY subroutine is a
routine return value of the variable selecting processing is

"Variable Exists" the data displayed:- in the LD
panel ‘19 is’storéd“ihjsteps PS2 and;PSB,;and all the

indications are turned OFF once; then the VARIABLE

_ o

DISPLAY shbroﬁtiné*in.Fig, 36 is carried out in step o/

.. The 'VARI_ABLE- 'DISPLAY subroutine is a. rbut;ine.
for displaying:tﬁe'Sgleéted variableudata_wiﬁh :
reference to the variable SELEMODE-whiéh]has been.
setzin—the~VARIA3LE_SELECTION'subrOuting._As the
VARIABLE=DISPEAYféubrputine.starté,.the'display of <:D .
the exposuré/shoctihg,system,is_onee €u:ned.0EE¢__. h
number of'frames;for-tﬁe self-timer shoeoting is
displayed if SELEMODE=1, and the self-timer w:-'

indication*mark_is illuminated to nrée_a_;_
photogfapherftOZSét the number of frames. . .

- If SELEMODE=2, the interval'sﬁarfihg time_is:_
displaYed,'and1thefINm¢mark whiCh.indiqates¢thee
interval-mode,wthe[ﬁafk;FSF indicating the starting
time and "---->" aré illuminated. In tﬁis.camer§, i§
is possiblefﬁo'set~the-interva1 staftJtime by a

relative time.-In the -conventional .cameras, it has ..

2



for displaying the selected variable data with reference to the variable
SELEMODE whi ch has been set in the VAR ABLE SELECTI ON subroutine. As the
VARI ABEE DI SPLAY subroutine starts, the display of the exposure/shooting

syst e™ once turned OFF, nunber of franes for the self-timer shooting is
di spl \ked i f SELEMODE=1, -and the self-tiner indication™vark is illum nated
to ur @a photographer to set the nunber off7franes. |f SELEMODE=2, the
inter\gstarting time is displayed, and the INT mark which indicates the
i nter nmode, -t Feepp e 'compasht dihaly the thbervay. shephinghgtart s+ gre
il um ed. In this canera, it is possible 1o set the interval art time
by a r@&Qkive ti %ré.’“el T & SRR RY cﬁ{hlab%%%‘é?%s?n?‘?' hﬁgereg?’i’ebegheso
conpos ‘hat theg.interyal Qb S ' an_bg, se _ selLute
composeINENal et Sukdle ARG kil LTE FRBDEEtablo BRI ¢,
settingrof the i Beerifly LeMnes itediarh1 Athd Yd Niceald? GRAVERLLRRE
caneras nust have a cl dck function. A canmera of the preSent invention can

utilize the sanethbMBoh¥ent kMl idhridiad Mest dhavdadicib8R B&@hEtDBnaNd the
interval tinme setting. Consequently, in the canera enbodying the present

invention it is ANBameFIILE thdPreseht Clmednt owtéon. uthlibe thse . of
SELEMODE=3, the interval tine is

same time table both in the interval start time .
setting and the interval time setting. Consegquently,
‘'in the camera embodying the present invention it is
unnecessary to have any clock function.

In the case of SELEMODE=3, the interval time is
displayed, and.the marks “INT" and "“<- ->" showing
the interval time are illuminated.

As the VARIABLE 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 both the Zoom tele switch'TELE'and the
zobm'wide:switch WIDE are set to ON in the preceding
o 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 "o".
The processing in steps PS14 through PS18 is

executed regardless of presence or absence.of. the .



-

di spl ayed, and the marks "INT" and "<- ->" showng the interval tinme are
illum nated. As the VARI ABLE DI SPLAY subroutine is conpleted each tine, the
sel ected variable data is incremented in steps PS5 through PS12 when the
zoomtele swtch TELE is ONif both the zoomtele switch TELE and the zoom~
wi'de switch WDE are set'to ONin the preceding setting processing, and +he
vari abl e data is decrenented when t4e zoom wide switch WDE is set to ON.
If both the zoomtele switch TELE and the zoom wi de switch WDE are set to
't he VaRipMOARERt s set to "1". Cbntrarlly, if either switch is turned

ON, the VARI A Y i 5 tt d the fl

?I\/DZI\/D% is s;eB-lL‘ltE ‘B‘%"% ﬁzg@‘ﬁg@égggﬁégﬁﬁxgg% Psfilatthsri%uglﬁn ssis 0
ted le data. If

tho. 1 ag TR oo Sndf O5FFfie koBRERTE Shtklh rmrk ol ° L0 Too

tel e sw tJon BaO sd DECK OREDI 88 Sutt €8 BhDEni %naebrteae@mgﬂ the precedghg

setting, or in case that the variable data are changed., I's j udged that
the. vari akittidnf A o heicgseethatt bheovariapler dagat aeedi spl ay, the

processing is returned to the point where the subroutine was called in the
MAI N pr ocbsgigedl,.- 1t1x3ﬁﬁnd¢ed thetSEheCVa:mab&h 8asw iis set to ON even -
being set w1th--out restoring the dlsplay, the .
processing is returned.to the polnt_whgrg,the

subroutine was called in the MAIN;p#ggéssing;_In

case that'the;sele¢t.switch SLSW i§:§¢t~t° QN{ngn_ :;J'
though the. flag ?MbZMOF'is_"lﬁ; thetp#pggssing_is'
returned to the MAIN processing as well. . N

As thé;flag_?MDZMQF-iS'"l" when,ﬁhe Procesgihg:”
reachés-SteP~P514.Withtthe.Variablé;QAfa“beingﬂf
absent,.ﬁhe;ﬁlag,?sELEcT-istget.to_ﬁoﬁfiﬁ thgasglgctt
switch_ssthis;OFF,yand the ppocesgingiis.ﬁetﬁ#h9a . '. §;>_.'
to the,MAINﬁprocessing, In thg case;tgét,bbph;the,.., B
zoom telefsWitch-TELE and_the-zoom_Wi§§_$Witgh;WID3~
are judged to be OFF even though'thety@;i?pie_gataévl -~

R -/
exists, the flag ?SELECT is set to "0" when the :

select.switGHTSLSW,is'OFF, and the;datamétﬁred in
the memoryjis;displayed.in.the LCD-éanéltig,_Thgn,t -
the prccessingﬁis-feturned;toithg MAIN_proceSSing._
_The VARIABLE SETTING subroutine is described in
detail with an example |
- If. each of. the zoom tele sw1tch TELE, the zoom

wide switch WIDE and the. photometric switch SWS in .



t hough the flag ?MDZMOF is "1", the processing is returned to the MAIN
processing as well.. As the flag ?MDZMOF is "1" when the processing
reaches step PS14 with the variable data being absent, the flag ?SELECT is
set to "0" if the select switch SLSWis OFF, and the processing is returned
to tife MAIN processing. In the case thatboth the zoomtele switch TELE and
the zoomw de switch WDE are judged to b29aOFF even though the variable
data exists, the flag ?SELECT is set to "0" when the select switch SLSWis
OFF, and the da@EFssbtated.,i fhehexposwre isystiam| iy changedconernpbas| 19.
Then, the processing is returned to the MAIN processing. The VAR ABLE

SETTI NG subr out ?Retherquben; fbg medgeSHitah B et £XPmQER of the

tel i tch TELE, ~th i de _switch WDE and the phot i i t ch
SUBginy 79 OFFo P LT RECRRp5E,FERA e E RO SHECRL oF CohBt hor

SWE 4~
\Ahe&e mode %%Q?géﬁ%' SeiCink” WO Bk .-Ekéhm;]ég%c;v{df@é%%e t he

exposure system ecessary to set the node swtc after

it was set to I QRECsetNBoCBPPSBheeSY TheMdxp siai Wl af 4 er .anot her
anong three nodes of AUTO, Strobe ON, and Strobe OUT, when the node switch

EXPSW i s repeat&shygédasgadabeeranoltherh @amdrigv actrwid aibddd \&VavTohanged
from oFF Strobe ON, and Strobe OUT, when the mode switch .
EXPSW is repeatedly changed ON/OFF.
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'médes,-
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
i select switch SLSW is set to ON after ‘the drive’
switch DRIVSW is set to OFF, and the processing:

gbx 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 bheing depressed;'If-the select



to ON, the shooting systemis changed one by ‘one. The shoot.ing systemis
changed anong four nodes, i.e., FRAME-BY-FRAME, SELF-TIMER, SELF-TW .
| NTERVAL nodes. In the case that the shooting systemis changed from
.FRAME- BY- FRAME shooting to the SELF-TI MER, the VARI ABLE SETTI'NG subrouti ne
is called when the select switch SLSWis set to ON after -the drive switchw
DRIVSWis set to OFF, and the proces89Png stays in the setting processing of
t he nunber of franes of the.SELF-TI MER operating the zoomtele swtch
TELE or thewibsh ®L8¥ 4% set \erm N Héf%«el*éﬁ SSFEERISLSW being in ON .
state, the nunber of franes f e SELF-TIMER cani be changed. If this
change i s PROEERALRY: A8 £65% ‘swi t ch TELE and t he ZOOW]MAde swi tch W DE

are set from OF [ ﬁPQP » : t hough t he
button is kept gﬁgﬁel ng %2‘%?3?‘2‘ dsi, S&Y # Sﬁg%“ ch"SLSWis se
from ON t ithgoS ehbl RETRHRYAES HJHR | Strfétrg&é wte&_é@fn hoot i ng O
systen1|soﬁﬁffg£d f?onlthe SELF- TWto the INTERVAEQ%Dde t he" s%ttlng

proceSSIngoﬁfthéelhﬁ&evualsth&thm@gﬁmmﬁasﬁ&ﬁﬂsswMunltﬁuaééiemt switch SLSNV
is set to ON after the drive switch DRIVSWis set - to OFF. It is possible to
set the inswiveh SLaWt isgskitnioModn aﬂterzdﬂra_td;a_a‘leve;ysvwl_tph__ s
DRIVSW is set to OFF. It is poésible.to set the
1nterva1 startlng time when the- zoom tele switch

TELE and ‘the- zoom wide sw1tch WIDE are- ‘set to ON

while the selectasw1tch SLSW 1s¢1n.QN-state,.If the
select éwitchVSLSW-is:set-to'OEF,-thetsetting
processing is cancelled. However,.if the.eelectf_
switch SLSW is set to ON again; the settingnmode_of_
the.intervalvtime:isﬂeffected,-Then,_it.isdposeible
toﬁéet}the.ihterVal_time_by settingﬂthenzooﬁ tele
switch TELE a‘rid'-:-the zoom wide switch WIDE while the . | '
select switch SLSW is in ON state. When the select |
'switch‘SLsW-is-Set-tp-OFF, the.setting-processing_is

terminated. In this case, it is possible to

repeétedlyiset'the interval Starting'time,and the
1nterval ‘time. -

" The SELF-TIMER shootlng or the INTERVAL
shootlng is executed based on the. set data when the
release sw1tch SWR is set to ON-after. the. above
setting is completed;

The'three-second:timer-is-Chegked,only if the

drive switch ‘DRIVSW is kept in ON state. If it is



TELE and the zoomw de switch-WDE are set.te ON while the select switch
SLSWis in ON state. If the select switch SLSWis set to OFF, the setting
processing is cancelled. However, if the select switch SLSWis set to ON
agai n,_ the setting node of the. |nterval time-is effected. Then, it.

possible to set the interval time by setting the zoomtele smntch TELE and
the zoomw de switch WDE while the sele®d1 switch SLSWis in ON state. Wen
the select switch SLSWis set to OFF, the settin proce55|n IS termnated.
In this case, itudgegcthab| theotivgeiselpy $be Hrk$ng. tine.

and the interval tinme. The SELFE-TI MER shooting I NT RVA hootlng IS
execut ed based 8t ?%'E%? ﬁ%BSERhBﬁwFHB WSP&aseiﬁiﬁ%ﬁ e Cto ON

after the above_s o] ed . The checked.
onl yyTit.the dmﬁﬂjiﬁ&t \é%% é kggt Pnkgﬁ ?P@?%ﬁp%#ﬂﬁﬂﬁ-AOd 81 j udged
t hat Mhe tine | [ e} : Dﬁ?@NP{)nDde.
| f the photonetrlc SW c*ﬂ§ﬁ§ %8%2 ﬁihﬁwsg%hé%Fgggggqggi node whil e
the drive swt ey DRARWAS i g}géﬁeggk the filmrew nd is executed. [AEAF
CONTROL ROUTI NE Referrlng to Flgs 37-A through 37-C, and Fi gs.

[AEAF CONTROL ROUTINE]
Referring to Figs. 37-A through 37-€C, 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 rou*ine is executed when the
photometric switch is changed from OFF to ON in the
main processing. When the second or 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
W, set to the INTERVAL mode, the AEAF CONTROL routine
| is executed from the terminal of "AEAF CONTROL. 3%.
Ih steps EF1 through EF3, the range finding
data is inputted, and the lens latch operation (LL)
is executed. If an object distance is within a
focusable 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 .



38-A through- 38-C, the -AEAF CONTROL routine of -the shutter-rel ated control
systemis described below |If the shooting systemis set to FRAME- BY- FRAME
shooting, this routine is executed when the photonetric switch i s changed
fromOFF to ON.in the nain processing. Wen the second or later shot is
taken, after the filmw nding is exéecuted when the shooting systemis sete
to the SELF-TI MER node or SELF-TW ndRe, or after the | NTERVAL CONTROL
subroutine is coppl efed when the shoatin stem,s set to the | NTERVAL
node, the ti?ﬁF&fh?Bu?PﬁEat§°@x585tgﬁtéFHHFFWWQtRHQHQﬂﬂ“Qﬁ " AEAF

CONTROL st eps Fl throu EE3, _t.he ran fin ata . s inputted,
and the | e Q‘?‘aﬁ g%e 2t PSPV Ija o 9xSskt &8 Iofcuzfn 3?3 tancg is
within af b g a Ianp i's contlnuously
i1 lum nate §l$§ £ﬁ£ f“g?EEEE g%gB% Fnb 355% t he phot ogr apher thaOG:>_

the object di stmcenéscagé €het thivoe:uatrhb@, F¥@dnellie LL - .82 operati
is an operation for determning the anount the lens is tod be noved in order -

to focus té’)ﬁadlittal:tfzbrm‘edhéntéhﬁlnamubtfedhbamﬁ Idmdiﬁi@]daita In the case
t he AEAF CONTRCL routine is -executed fromthe term nal of the AEAF control
3, that|:;hat1i$mermséheheashobhenghsysuaglsyssem tis ek HGTERVAL, the
SELF- TI MER, or the SELF-TW node,

the INTERVAL, the. SELF—TIMER ox the SELF-TW mode,
and the shot isﬁthe-seCOnd one or;thareaﬁter, the

range finding and the LL processing are not carried

out. Therefore, in such a_caéé,_the.préqéding LL
data is used as it is, thereby makiﬁgfthe focal
point to be the same as that of the firstfshot;_This
is because of preventing slip of the-fgcal point
when .the object to_be.photograbhaq}mpﬁaS'frpm_the
range finding area of the_¢éntra1“pqrtion;éf the o
frame. - - . L . :
'In step EF4, the_Dx*code represénting the IsO g;>
sensitivity of a film is inpﬁtté&tuanétthe-inpntted:_
DX code data is cOnvertéd to'anlsr.vaiﬁe:Which-is
used for the exposure operation aecordlng to Table
3. Further in step EF4, in correspondlng-to the Sv
value (DX code data), a shutter speed (expcsure)
compensatlon value l\Evsmln of a mlnlmum shutter
speed (exposure) value Evs,,and'a cdmpensationﬁ _
threshold exposure.value'l&Evsfl_Of the threshold
exposure value -of the strobe flashing=tEvsfl are set

for the AUTO mode of the exposure system.



and the-shot is the second. one -or thereafter, the range finding and the LL
processing are not carried out. Therefore, in such a case, the preceding LL
data is used as it is,,thereby. making the focal point to be the sane as
that of the first shot. This is because of preventing slip of the focal
poi'nt ‘when the object to be photographed noves fromthe range finding area
of the central portion of the frane. In $#¥p EF4, the DX code representing
the 1SO sensitivity of a filmis inputted, and the inputted DX code data is
converted:to an Sv val ue which is useda@Pdf Bhe exposure operation according
to Table 3. Further in step EF4, in corresponding.to the Sv val ue (DX code

data), a shuttengggeed-fexpos rey-conpensat-—aqr—val-ve —{erri- \n of a
m ni nrum shutter ed, (expogufe) | e Ews, gn gNR . threshol d
exp e val ue [err]qﬁvs?l gfrthégﬁh eshéﬁd g%ﬁ%QHQ Iugﬁgga%h strobe
fl asmelg Evsf 1-=areset-for-the-AFO-mode-of tirerexposure-system 83
Table 3 DX 2 3 4 | SO Sv [gry] Hvsm [lerr, vsf 1 1 1
25 3.0 oo T 'Pob | 125o| LSUBh FoFRe TSI o T
0 1 100 5 0=-==0r00~~7~—=——- ére-t--—--%3-#&--—%&%%---fh0 0.25
0.5 1 1 0 50 4.0 - 0.00 0.0 | -
i 0 1 100 5.0 0.00 0.0
\- 1 0 O 200 6.0 0.25 0.5
o 11 400 | 7.0 0.50 1.0
O 1 0 800 8.0 0.50 1.0
0 o0 1 1600 9.0 0.50 1.0
{:> 0 0 O 3200 10.0 0.50 1.0 .
\ ______________________________________________ /




0 1 1 400 7.0 0. 50 1.0 0 1 800 8.0 . 0.50
1.00 0 1 1600 9.0 0.50 1.00 0 O 3200 10.0 >
0.50 1.0 84 In the conventional electronically controlled
canmera, the threshold exposure value of automatic strobe flashlng I's kept

" - “const ant regardl ess of the sensitivity of a filmto be used. ' Accordinglys

when a highly sensitive filmis usedB4the threshold brightness value for

automatic strobe flashing and the lower linit of the AE interlocking range
~are set to: relainveh? P&Nﬁeﬂﬁﬂqnﬁivﬁ%???%@ﬁk@%llb eontrAdded ‘val ue. In the
canmera enbod% the present. invention, if a highly sensitive filmis used,
not only tfemeRfesk FdtBFﬁ@ﬂﬂ%ﬂﬁ?*RﬂﬁR??ﬁ”%&H%d%f|%u§?FBEé°fIashlng is

| d, b .he. |, .ed | bl d. If
the 111 m SEREPPELFogEre R Ward el Yodtal ot bE e he et robe
flashing Egéﬁgktiﬁeghe%ssdf& o U5 o N ddr el g BrAghy negfiayal ue of O,

automatic stro I ng Evs to be suppressed to t of the | evel
enployed i& highegn¥entienve MM a% wudl! Rl vhrashsiwt ter speed

(exposure) value Evsnmin is .increased, thereby the m ni mum shutter speed is
rai sed. beighthessnvande| ot aﬁwrdatﬁrce é&x&:mm@im@mm .

the lower limit of the AE 1nterlock1ng~range are set

to relatively lowéf'balues with respect to a

standard valuefe

O

\:-I

In the camere emboinng the éfesenflinﬁentiOn,
if a highly éensiti?e_film is used, not only the
threshold brightﬁéss_value 0f aﬁtometic;strobef
flashing is_lewéred, but alse the lowered picture
quality due to'blur-is_preventedé_lf.the £ilm
sensitivity'iS"hiéh, the threshold exposure value of .

the strobe flashing'EVSfl-ié iné:é&séd to cause the

threshold_brightness'value ofuautométic-strobe
flaShing Evéfl to béfsuppressedﬁto the half of the

level employed in the conventional cameras, and the

minimum shutter Speed_(expgsure)lvalﬁeﬂEvsmin is
increéSed, thereby the minimum shutﬁér-speéd is
‘raised. O Evsmin and Q Evsfl are the compensation
values of the minimum shutﬁer speed Qélﬁe Evsﬁin and
of the threshold exposure value Evsfl, respectively,
with respect to the fiim sensitivity ISO.IOO which
~is used as the stahdard in this embodiﬁent.

Table 4 and Table 5 show the threshold



val ues of the m nimum shutter speed value Evsmn and of the threshold
exposure value Evsfl, respectively, with respect to the filmsensitivity

| SO 100 which is used as the standard in this enbodi nent. Table 4 and Tabl e
5 show the threshold 85 brightness value of the flashing and an AE
interlocking range of the canera of the present invention. Table 4 shows
the values at the wi de side, and Table 5 8hows the values at the tele side.

(Where, the brightness value Lv = the object brightpess value Bv + 5).
86 Table 4 Wdegrlghtness valug §§ e élﬁ%@%oang AR00 Thr eshol d
bri ght ness val ug Q _Threshol d

_\ 8. 50 8.
exposure val ue %E&?Fﬁfgklkg rang%lé%;%%e cYYF of thﬁd?ﬁ%gfgﬁer limt of
AE interl ockingg (V) _ QHQQ : 3{. 50 M ni mum
shut speed véf'gggsté\}/‘s'ml'ralfle 4 Show& 0 valueQS. g%@ﬁ:hg W-JQC%O
w side, and Table 5 shows the values at the tele side.
(Where, the brightness value Lv = the object

brightness value Bv + 5).



5 1/ 54 1/ 64
| SO 200
10. 25
10. 00 10. 50 Lower
10. 00
0.56

87 Table 5 - :
| SO 400 Threshol d brlghtnessﬁ
9. 75 - Threshol d exposure val ue
limt of AE interl ocking
9.75 M ni mum shutter speed
10. 00 Shutter speed (sec.)

1/ 64

1/90 As the nlnlnun1shutter speed val ue Evsmi n changes
according to the sensitivity debde i mif the above setting is enployed,
xuéuL@_eiiecLL¥eLy-ppauenLAAﬁHA#yuuﬁ;Jgpin4u-uwmuL@.hlghly

Shutter speed (sec.) 1/ 4
Tel e | SO 100
val ue (Lv) 10. 75
(Evsfl) 9.50
range(Lv) 10. 75
val ue (Evsm n) 9. 50
1/ 76

IS po

sensifi Eﬁél|lﬂl $ used.

cal cu fromibe. exposuL
apertjure value Av being 3.5.
r ef er f'Fhigeshold cbrbabtness|

value (Lv)

Threshold exposure
value (Evsfl)

 Lower llmlt of
1AE 1nterlock1ng

range (Lv)_

value (Evsmin)

Minimum shutter speed |

Eould be rot.ed trat the shutter
179 40%\ s _AEP AP aplert
I n case tlhat the canfera is con
¢, the strdbe flashing range may|
9.00 8.50 8.00
9.00 9.50 10.00
9.00 8.25 7.50
9.00 9.25 9.50
1/45 1/54 1/64

'speed is

e Avs with the
I rol | ed

be

_g;);




88 partially overl apped by the AE interlocking range in the area where
Evsmh < Evsfl. In this case, by executing the FM control operation with
setting the aperture value Avs to the value | ower than that obtained in the
FM operation by approximately-1 Ev, a preferabl e photograph can be obtained
wi t hout excessively over-exposed. In step EF5, a conpensation anmount [err]
of open aperture value (f-nunber) is deté&Pmned and in step EF6 the

t hreshol d exposure val ue of the stn&ﬁ; flashing Evsfl and the m ni num
shutter speed value Evsmn for t node of the éxposure system and a
strobe gui de nunber change anpunt [err]GNO- with respect to the w de
extrenitylare-cbrmﬂmaiﬁﬁfﬁﬁr1nr1+nr+1mz¢-"ength—code-ErV°by-reﬂerring to

t he val ue; ti onship- shown in ] a b _

Evsrny E &?Fg [err] GNo. 1 A% | 89%6 208 P B goopl o
2 N e "2 v r ptieidetute a f#fr--*--“ﬁfs 3 minir 0
1/8 D 0 2/8 9 048 1/8
: ThEefhola bé'q_gg\]tg'ness o o/ Dy 2 0

3/8 avaOﬂB (Vg 7 10.75 19.23/8 9.35 048 1/8

Threshold exposure
value (Evsfl) 9.50 - 10.00 10.50

&J ‘|Lower limit of
AE interlocking o
range (Lv) 10.75 10.00 | 9.75

Minimum shutter speed _
'value (Evsmin) 9.50 9.75 10.00

Shutter speed (sec.) |- 1/64 /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 range may be



8 0O 4/8 -9 08  ..1/8 9 S 0

4/ 8 9 0/8 2/8 A 0 5/8 9 0/8 2/-8
B ' o 0 5/8 9 0/8 2/8 C ' 0

6/ 8 9 0/8 2/8 D . " 0 6/8 9 0/8

2/ 8 E 0 7/8 9 1/8 - 3/8 F - «
0 7/8 9 1/8 3/8 10 88 1 0/8 9 2/8
?/?/él aft%ﬁ%}y over%#EP%éSb thegAEzégterlockfngngnge 1%) 3/8

4/ 8 14 31 Tel e extremty.
1 2/8 the, aEﬁ%SWhere %Y%ﬁiﬁ 60E¥ﬁ AEéﬁIFQSFOC% < Zybosure and
flashnatlc)ex%&wﬂu{q ehe MV eb Rt Fo T opratibal Weeni ae&% fehe Dased on the
above data and the photonetry data inputtéed fromthe sub Uin step EF6,

and the AEagairtuaiel vdludMvittoi théevalhd towert khhnt khatal cul ated FM day,
means the strobe flashing, it is judged in steps EF8 through EF13 whether = .
or not the obtarigiedy iroltheyeFlbfopesat b bppapprorimaselys 1t By ,f| ashabl e
" level of the strobe. 1f the charging vol tage reaches the .-fl ashable |evel
t her eof tﬁenﬂanQﬁﬁiqsph¢¢QHﬁ¢EheGaanHetﬁbtéénéﬁtWéﬁhpﬁﬁt strobe fl ashing -

S prepared I S
excess1ve1y over—exposed.

In step.EFs, a compensatibn=am§unt'xx of open

'aperture.valﬁe'(f-nhmber) is determined and in step

EF6 the threshold exposure value of the strobe S c;’
flashlng Evsfl and the mlnlmum shutter speed value - .
.Evsmln:for the AUTO mode of the expgsure-systemf and
a’st?obe;guide number change amount AGNo. with -

respect to the wide extremityfereiobtained based on

the focal ie_n_g_th code DIV? b_y_'refferr':iénﬁ'g to the
'value—relationShip shown in'Teble 6; | : : ' (Z}



di spl ayed. 'If the strobe flashing is not prepared, the processing enters a
strobe chargi ng stand-by processing in steps EF14 through EF18. It should
be noted that if the flag. ?AUTORET is set to "1" and the shooting systemis
set to the INTERVAL node, the voltage of the strobe capacitor is not
checkéd. It is because in-the |INTERVAL node, the charging control is
executed on every shot as shown in t he 'RPERVAL CONTROL routine in Fig.
42. 1f the flag .?AUTORET is set.to ;% the red | anp indicator is not
illunminated or blinked because it ?%P £s%nmed that a phot ogr apher i s not
near the c¢n9pa--1he;uqy}’LNJR}¥3L44;4&%-4{»241—uhen-bhe—seeend or the

| ater shot}is de in each of the shootln stenB t E%ﬁL nde,
SELF- TI MER| nB&¥, 91 or SELF- W nudte. %’Pn|§ 8 Cadt omati c
rel egse wi h_skLppkﬂgAAm;4u4u4g;44ugﬁmﬂu o= éhthLOHBLFFG-S“bL h and a
r-el swtch to_enter the rel gase se uehce. z i's jl a 0 step EF8
that the s{robe i ¥2A8t eP‘(Y'rl?é“ftIqut%d, e proc%ss? g i 2 Ef9 t hr ough
EF13 is sk|ppgd as the strobe chargi ngys s unnegesspgy,‘ahdoybe.-roce53|ng
fol |l owi ng steﬁ EF21 is started. |In the case that the flag ?AgT ET is "1",
that is, i e shooting systemfi @ sét/& o t he BEL# & VeR] 978 -
0 2/8 9 0/8 1/8
5 0o 2/8 ° o/8 1/8
6 0 3/8 o o0/8 1/8
| 7 0 3/8 9 ©/8 | 1/8.
Ao 8 0 4/8 9 0/8 1/8
9 0 4/8 9 o/8 | 2/8
A 0o 5/8 ° o0/8 . 2/8
B 0 5/8 9 o0/8 2/8
C 0- 6/8 - 9 0/8- 2/8.
D 0 6/8 9.0/8 | 2/8
E o 7/8 9 1/8 2 3/8
_ F o 7/8 o 1/8 /s |
.ic:j ] 10 1 0/8 9 2/8 | 3/8°
11 1 0/8 9 2/8 - 3/8
12 1 1/8 9 3/8 3/8
13 1 1/8 .9 3/8 4/8
s 14 | 1 2/8 9 4/8 4/8
15 Tele extremity | 1 2/8 9 4/8 4/8
e L !




- SELF- TW-0r” | NTERVAL node, "and the succeeding shot is a second or |ater shot
in the node, in steps EF14 through EF18 of the charging stand-by >

processi ng, a DI SCONTI NUANCE subroutine is called (in step EF18). In al

t he other cases, -charging control is repeated until the charging is

conpl eted, repeating the photonetric switch judgnent. When the charging is
conpl eted, the processing goes back 9 step EF8. If the return val ue from

t he DI SCONTI NUANCE s Oyt i duyr,i th har gi | s YES, . “wh th
: phgt'o'rret ric.switeh @5«%“?3-&'{»‘3?’#8 glﬁﬂ_%xme%&g;g%wggjr%%ﬁqg r egnl arr;e)' are

t d OFF_4 -EF dsthe.ct ' s : | t EF20. Then, th
cg:]'?(raol i ss‘?ﬂe' ééﬁgagt %gtoﬁgf%‘p%% '?E%_ % ﬁap%%aégié?nég&ﬁn% Eps 'EF21en ©

through ERg3se§36H. €Rb2aBbveclhiakh M3 b PHdtonmuiRptdechto the sub CPU.
92 '-Further, if the second or later . shot in. either’ of the shooting sys@n

of | NTERVALnpioELEQ TENBR. tRe SBbFCPY Medeticp M, dMe thelgents of the
photonetry switch SW5 and the rel ease switch SWR are skipped, and the
processi ngdata j anfethéoFMt dathF48. slet.st eps EF25 and EF26, if the rel ease’
switch SWR is set to ON whilé the photonetric switch SW5 is kept on being
set. to ON, the Pnocaseihhatstbei taddulatedeFMEd2.a Inedarne it onetric: -
swwtch SWs is set to OFF before the release swtch SWRis set to ON, the

strobe flashing, it;is_judgedﬁinfsteps EF8 through _

EF13 whether or not_the.charéihg:iéitégé of a strébe

capacitor"réachés'the'flashablé'le&éi;of ﬁhe strobe. _

If tﬁe. charging voltage re_ai-c_hes’; thé--?fiéshablé level | W

thérébf;fthé redllamp_is'illﬁﬁinaté&;fandfthe,. J

cdndition{tﬁat;stfbbe:flaShingiié.ﬁfepéred*is?g_

displayed;;ff the strobe fiaShingfiSjn9t pﬁeparéd,_

the ﬁrocéésing ehters a strobe éhéfgiﬁg Stand¥by_

proCéssihéﬁih steps_EFl4-tﬁrOh§h,EFi§; -- |

It should: bé ‘noted that 1f the flag .é_AUT.QRE_T is ' O

set to "1i" and the;shobtinq sxstem’iSjse;,tQ the

INTERVAL mode, the voltage ©of the strobe capacitor

is not ¢hécked. It is'beéause in tﬁ§ IN$ERVAL mode, -~

the'éharginq=c§n£ﬁ§l-is exécuﬁéd Qﬁ€é§§¢¥ shétwas

shown -in the INTERVAL _cONTR_oﬁ- routinem Flg a2.

If the flag ?AUTORET.is set to ."1'7, th_-e; ,red' lamp

indicator_is_hot illuminated or blinkéd,bécause it

is assumed that a photographer'is-nﬁtuhéar'the_ |

camera. The flag ?AUTORET ié set to "1" when the

second or the later shot is made in.eéch;of,the

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



red tanp and the green lanp are turned OFF in step EF27, and the
procéssing shifted to the top of the main processing. The steps EF28
through EF54 in Fig. 38 show the processing for waiting that the rel ease
swtch SWR is set to OFF when the shooting systemis set to the node ot her
t han the FRAME- BY- FRAME node. |f the shooting systemis set to the
FRAME- BY- FRAME node, step EF55 (Fig. 38-%} directly follows step EF36. As
af orenenti oned, since the second or, | ater shot is made, the processing
enters the AEARY SELFTEW madest & Eﬂﬁaﬂﬁbsumﬁ?ﬁrﬁﬂbﬁmagﬁi% are
executed when the first.shot _i,s nmade jin the | NTERVAL node, _.and steps EF37
t hr ough EF42 oFEleRse, it h mk inRiDg e r}%ﬁt‘f% LI RE & 'F- T1 MER or

SELF- Twrode. Lf LIG 30901 100 SYS'GM I8 38fed Oe LG LT FRYAbnfiRiecsen st eps

rnterva arttng tine 1s set 1 NT

EF@hr ough EP
ti 7 the fl@glgéggogghdéiégﬁ to "1", the interval mark is caused to

blink for indicating the "operational condition. Further, the indication of
the remaining interyal i @B HadRdid eftdly Bl tinwe ARG DBESobe 18". In
step EF33, the maxi mum nunber of frames for the | NTERVAL shooting is set in
t he exposure caoBt b b¥PElaechdéd,l e prdamyiald yin tdeepmxEFgmM nunber of
frames is considered to be 36. In this enbodi nent,
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 -

lthrough 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 - '
photbmetric'switch judgment. When the charging is
gw; : completed, the processing goes back to step EF8. If
the return value from the DISCONTINUANCE subroutine.
duriné the charging is fES,-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 théquIN processing.
In steps EF21 through EF23, each data of set

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



- the maxi mum nunber of frames is set to 40 taking extra frames into account,
and after the set nunber of shootings are conpleted, the | NTERVAL shooti ng
i s ended. Thereby, waste of the battery is prevented. Wen the interval
starting tinme is set to 10 seconds, the waiting of the starting tinme is
executed in the follow ng processing. In case that the starting tineis *
more than 10 seconds, the processing P38 shifted fromstep EF34 to step

EF35. Then, the green |anp and the red lanp are turned, OFF, and the '
b ocessi g di ver SR CRE TG S BRC RN, Lo BEF: RBOENLE GILHIT | 0 the case
that the shoating systemis set, 1o ITERVER OLprFLei in _steps EF37

t hr ough EFSQ% ttﬁ% ts?ﬁr?é)%@fngl ygée%%%a%%EiNnge% in’ t%}e:ﬁFl\ﬁl%E#\#ér :Br;t he flag
?AUTOREL i Sasete_tiy '~ 1. and the selif, ti LStSaypegnbo blink for

i ndi cating Fﬁg'%oggr 3‘3’&? ?o@gﬁgt}f\eo'n?&ﬁc?onjsec%?%vm y, 1T the shooting system

94 set to tBRoBEMEtIYMERIMRIE sWs Riktietes EaecasenBRiteh EWRMBEef OF the
SELF-TIMER I's set in"the exposure counter EXPC. |If the shooting systemis

set to the SkhippéW,mama thed gricvassirig tetjumpédet&E€Cepl! EFgBoul d be not ed
that in case of |INTERVAL node, when the interval tine is |less than 10
seconds, thEnnetepsi BF25f agidaiRi2fy tike thetoebeage davitech BER. isowever, if
the interval tinme is 10 E : o
set to ON while the photometric switch SWS is kept
on-being'set-fo.ON, the proceSSing is.Shifted.ﬁq_ _
step EF28. If the photometrié-switéh.sws is set to
OFF before the release switch SW-R. is set to ON, the
red . lamp and the green lamp are;turnéd OFF in step .
EF27, and the pchessing shifté@'tdlthé-top of.thq_:
maih proceésihg..:ww- |
The steps EF28 through EF54 in Fig. 38 show'.
the processing for waiting that the. release switch.
SWR is set Eo_OFF-whén-thevshoaﬁing system is set to _q:}
the mode'other.ﬁhan"the-FRAME+BY—FRAME_mode,.If-the_ m
shooting éys;em is Seﬁ'to.the'FRAME—BY—FRAME.mpde,_
step EF55 (Fig._BSQC)-directly.foliows step EF36. i;
.<Asaafo;ementioned, since the.second or later !
shot is made, the processing enters thévAEAF-routine_
from"stép EF43,=steps EF29 through EF35 are executed
wheﬁ”the first_shot is made in thngNTERVAL mode,. .
and steps EF37 through EF42 are eXeéuted-whenfthe.a
fist shot is made in the SELF-TI‘MER- or SELF-TW mode.
If the ‘shooting system is setate;the INTERVAL

mode, :in steps EF29 through EF32,;the;interval-



seconds or nore, the brightness of an object can be changed, and it i s more -

preferable to execute the photonetry-processing again. Therefore, the
processing is shifted once to the | NTERVAL CONTROL routine, and then the
AEAF CONTROL routine is executed. In steps EF43 through EF46, tinme up of
the INT tinmer is awaited ,with repeating of the judgnent of DI SCONTI NUE,
the self tinmer lanp being illumnated.|f t9% renmaining tine of the INT

timer becones |less than three seconds, the self-timer lanp is caused to
blink for indicatamting sime is ssthdnnkhe INT diaeryt ke vBlag of the

DI SCONTI NUE subrouti ne becones. YES, the red l.anp and th reen |lanp are
turned OFF in steEPBEL 18gSehetContr ol tﬁ‘ ' rl-é‘ftl?trl’f'é& f'l?rS‘h%‘ﬁ SPAYTet he vaAI N

ing. | t E48_t h h EES4 I ' ' - { di
o gy el cct od Wodeh B°  Fer < RUGLPRG 09 i opReitdonsls dffafglofere 7 [n
ded 95 if t ; LEL Tl S S h
more, the INT tErlere ctRp 1HATBACIBh bFC HE FehplRinG, BRer it | Thee' i <

set to one or twWynpd hes | NrhifReal ByS8bttenk veng®DARAT AN gie JHITber of
frames for SELF-TWis fixed at two ¥ranes, the INT tinmer is set to five

seconds. In the s@iage ©#33 hethdTkd/Muiofambele offl TgaiedT BdrS tilee set to "1"
N INTERVAL shooting is set in the e#posure 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
ended. Thereby, ﬁaste of 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 10 seconds, the-
proéessing-is shifted from step EF34 to step EF35.
N 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 systgm 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



order to avoid that the figure other than "0" is indicated when the |LNT
timer is tinmed up. This is because in the | NTERRUPT ROUTI NE, the displaying
process of step IR10 is skipped. In this way, the display of the remaining
time is prohibited and "0" is forcedly displayed. Then, the interval tine
is set inthe INT timer. Thus the interval between the shots is changed =
according to the number of frames fot4the SELF-TIMER It is considered that

h f h he S LF Tl MER node: fi
Lo obt ai n S51 BPaFRe, SEEFGROMEE agRe R ehadstrrminal PubeRe 1o oot ain &
sequence ofDpologtapha ohoTkErel SlaC9ReS el Nt Nk SIBoOL Rt it T S0

constructe e’'Irnterva respec I'Ve- pur po different.

Nanely, ifcdlResPoRkbBY ¥E tmeeeﬁ%t&agogwamﬁ W idy aie phot ographs i n

the sane scene It Is preferable to set "'thé interval between the shots to

short. On dEEroimenodandtwsf rirhfieghagll Bet Sn th¥b Exicended to obtain
phot ographs wi-th the different conpositions, the interval is preferably set .

long for the sake shoubdnpengotkd thate inaicaseg@feINTERVAL Therefore , if
it is judged for which purpose the shooting is executed, it is possible to
' mode, when the interval time is 1ess than 10

seconds, the nece551ty;of changlng the photometry- 3

data is low. However, if the[ihtervaljtimeiis_lﬂ

seconds or more, the brightness cf-ah.quectIcan be

ehangedx:and-it_islmére preferable te execute:the*
photometry proce551ng agaln. Therefore, the
processing is Shlfted once to the. INTERVAL CONTROL
routine, and then-the%AEAF3CONTRQL;rout1ne is
executed. . | |

- In steps EF43 through EF46, time-up.qf_the:INT_
timer is. awaited, with -._lrepeatihg_ of. the judgment .of-_. o . _
DISCONTINUE,;the;Selfqtimer:lampﬁbeipq_-. T
illuminated.If,thegremaining'ﬁime_qf;ﬁhe_INT;timer_
becomes less than three seconds, ﬁhe:eelf-ﬁimer'lampV_ 27
is caused to. bllnk fer 1ndicat1ng the shot is to be
made..If the return value of the. DISCONTINUE o
subroutlne.becomespYEs, the red;lamp;and the green*
lamp are turned OFF infstepsEF47;uand.the,control is_
returned_to,the]tbp_of'the.MAIN prqgeesing,.

In steps EF48 through EF54, the INTftimer.is_

re- set according to the selected mode of the .

shooting system. In.the case of the. SELF-TIMER mode,.



automatically change the interval tine to the succeeding shot. Generally,
the nunber of frames taken at a tinme is relatively many if the purpose is
extra printing, and the nunber of frames is relatively fewer if the purpose
is changing the scene. In this enbodiment, when the .nunber of frames for

t he SELF-TIMER shooting is nore than three; it-is judged that the purpose
is obtaining a plurality of the sane pho?®graphs, and the interval is set

to two seconds,, d when the nunber of fr s for the SELF-TIMER i s two,
it is judged thﬁtggﬁe“wp’ﬁasé’fi TameRyiteF ?CH‘EG S BHER nES i 88Er 621 i s set
to five seconds, The rel ease u 1.0 steps EES5 through EFG2 is
execut ed, aftéghfﬁs ?EIQggg'siﬁgbﬁﬂé&ﬁﬁQ§§uiSt%??i&%&kﬁ??ﬁ%cgﬁéﬁfing
systemis set e FRONE- BY: _ rs tier . isetimed up
V\%e, e shoot‘f"ﬁj@igyégem [ s§§g o] tfhgr]'ﬂrarllg)lJ eseo %12'%‘1{ g% ét"ﬂ% %EAHE—’BY—' FRAME

mdew/ln this graugReetinbielist et ¢ IR L | @ n@let e _
self-tinmer lanp are turned OFF, the shutter novenent 97 start signal is

outputted to the srEméBUfoRdsSELF-TWC AR ifinRdl tatattwdiecxdmes eremevenent end
signal is inputted fromthe sub CPU. In case that the shooting systemis
set to the FRAMEFBYiFRAMEsnmset, tohd iveosessings .gdas tie t¢msaVoD the
INTERVAL mode, ﬁhe 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 "o0o" -

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 . .
mode: first, to obtain a plurality of photographs of
the same scene; second, to obtain a sequence of -
photogfaphs of different scenes. In this embodiment,.
it is so constructed that the interval time for -
respective purposes is different.

Namely, if the shooting is inﬁended 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



routine. In other-cases, the exposure counter EXPC is decrenented and the
processing goes to the WND routine. Note that, if the counter EXPC equal s
"0", the processing goes to the WND routine after the AUTOVATI C RELEASE

- CANCEL subroutine is called. [AEFM SUBRQUTI NE] Fig. 39 shows an AEFM
subroutine which is called i'n step  EF7 of the AEAF CONTROL routine. In t-hiss
processi ng, the exposure data which i%®outputted to the sub CPU is set, it

is determ ned; ther the strobe is actuated. qr not, . apd the aperture val ue
Avs when thgg§%9§%§ %Pa§%§€HW;P4§EﬁﬂEﬁP . W+§§té&?#&ﬁ£g?ﬁ%“Frag 2BV N i s
cleared, angd.th Vdata ibs set 0. fhe sal than 8.0 or smaller
than 3.5 m?gﬁﬁ?ﬁg%g?g ' 'ltt%gt q’t eg%s‘{agobl\?ﬁeedé%%% %%sﬁ%’gg I'n steps AMR2

through AMigop BhEt BEREN ¥ rd@hdnciingd e St Uairisnddmibh€d bet ween the

| ower and upper limts. That is, the flag ?BVM N is set to "1" when the
photonetry éle¢a (bri ghtness value) Bv is 98 less than or equal to the '\
lower limt value of 1.0, thereby causing the photonetry value to be ' :
rounded. as 1, ‘afblera€ouppedfl it tisvdludgeads fdmmivleibh gutpdésel n step AMb,

t he exposuré value Evs is calculated . fromthe conpensation value [err] of

open the shooting is executed,. it is possible to: .

automatiCally-change the'inter§a1 tiﬁe to the
succeeding shot. Generally, thegnumbér-foframesi

. taken at' a time is relativély many;itgthe,purpbse.is

e}

extra1pfintihg,-and the numhér]of fpamgsuisgﬂ_
relatively.feﬂer;if the;purpbsé is ¢hanging the
scené. inzthis embodiment, when“tbé;numﬁér of
frames for: the éELF—TIMER.shboting.isngré-than,__
three, it is.judged that the purpose is obtaining a
plnralityiof_thejsame=photograpnsﬁ_andfthg?interval
is set'to two'sec6n§s,;and whén:tpg numpg::of_fﬁamés ) _(:}
for the:  SELF-TIMER is two, it-is,judqedrthatythe',.._ |
purpose: is changing the scene and the_intérval_is-__
set to fiveqsechds.p- | |
--The-felease55equenge in steps EFS5 through EF62
is~e2éeuﬁéd;-after_the~re1ease-éwitch'sz'is set to
ON when-the:shoeting-system'is Set-toithe~,f_.:
FRAME-BY-FRAME, or after the INT timef_is timed.up.
when-the_shboﬁing_system is set to the mode other
than theQFRAME;Bwe_FRAME mode.-In,this'séquencg" .
after. the red iamp,.the green 1amp,-and fheg;_-”_u”.

self-timer:lamp-are-turned_OFF,-the,shutter movement



f-nupber w.th respect to the wde extremty, the filmsensitivity value Sv,
and *t he photonetry data (brightness-value) Bv. If it is determned in steps
AMG t hrough AMB that the exposure systemis set to the STROBE ON, that the
exposure systemis set to the AUTO and the photonetry data is equal to or

| ess-than the lower limt thereof, or that the exposure value Evs is |ess
than the threshol d exposure value of th®’strobe flashing Evsfl, FM

al cul at i i t AMD. th h AML3 | t ed. t her :
Che. pr ocess] fBtaEEeStaneley ANPGRS b S8 oot (TR 1At B2 andi ¢ 1 on.
Note that, the t hql. | | I
corrgens:t ed vﬁ?ﬂgiﬁéegf ngﬁg%&%{)eﬁé‘\é&&%%peﬁ'X@ﬁ“}%F \%ﬁe |§rérlf ]%\%gfrabg?ng
added. The AF, Sé;ﬁ?tgsf E?gﬂ (E?xe]t e P, of the range finding data is

copvarted i ntt YN aperture val ue AvVs corresponding to the reference guide

nunber in step AMBrnapdsin thb@d thMl Ghddiampasjdtien Vs Uset steathdl at ed such
that the change anpbunt [err] GNo. of the guide nunber corresponding to the

zoonmi ng of stFRIME-BYSPRAMEEhbde)d thee plodexisiony (fhes &) Uie tWENPIi | m
sensitivity value with respect to the filmsensitivity value of SO 100 are
added to Avs,remtiihbe Tonptheat casessl the @xposire reunter BEPC

is decremented and the processing goes to the WIND

routine. Note that, if the counter EXPC equals "O",.

the processing goes to the WIND routine after the

AUTOMATIC RELEASE CANCEL subroutine is called.

[AEFM SUBROUTINE]
Fig. 39 shows an AEFM subroutine which is
called in step EF7 of the AEAF CONTROL routine.
" In this processing, the exposure data which is -
(i) ' 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
o calculated.
In step AM1, the flag ?BVMIN is cleared, and
the FM'data is set to the value larger than 8.0 or .
smaller than 3.5 which ‘indicates that the strobe
need not be flashed.
-In steps AM2 through AM4, a photometry data
(brightness value) is limited between the lower and
upper limits. That is, the flag ?BVMIN is set to "1"

when the photometry data -(brightness value) Bv. is .



.. Bvsmn ins ﬁfs

corresponding to the changes of the focal Iength of the lens with respect
to the wide extremty is subtracted therefrom In steps AML1 through AML3, -
the aperture value Avs is limted between the lower |imt of 3.5 and the
upper. limt of 8.0, and the aperture Avs is set as the FMdata. 'The
exposure value Evs is |imted between the upper linmt and the lower limt
in-steps AML4 and AML5, and the proce®8ing returned to the AEAF CONTROL
routine with the val ues bei hg, AE,_dat The utt r eed val ue
in i Ty T L ]é c%"r‘Tp gtoEtlS il% it ll‘r’iP‘al negllgl %D '

nsSat ue O g 't he

aforenentio e%s.% , _ I QONEI UBROUTI NE

AND AUTCN%TF%&ﬁE%E& @iﬁé&fﬁbﬁ%?ﬁg‘galgg ?s a. fPH®§E§F§ showi ng the
DI SCONTI NUANGE 1 St&{@b&n@e\xpgé& S1EHPEOVALAE S 2ifdkeautionazf.@.
interrupting automatic shooting of the SELF-TIMER 'the SELF-TWand the

| NTERVAL shoot i ngin asttep samMs) | €15 | @xpotape paldnesgvegisln automatic O
shooting, the shooting operation.can be 100 automatical |y executed

Wi t hout any cadn inféQIﬁrqﬂmﬁh@nemmpﬁnsétéonthalpeoeesefngpenters t he
respective sequences. Theref ore, if the shooting is to be i nterrupted
whi |l st the ia@mmhg;(ﬁitnxgeﬁpept to the wide: extremlty, the

£ilm sen51t1v1ty value Sv, and the photometry data

c

(brlghtness value) Bv. .

wa'it[ie;determined in steps AMthhrOugh_AMB

that the”expoeufe systeﬁ_is:set;to;thefsﬁROBE ON,
that the exposure system is set to:the AUTO and the
phetometh'deta is equal to or leeSttheﬁ.the,IOWer.
limit thereof, or that the exposure:value Evs is
less thanﬁthe_threshold_expoeﬁreﬁtalqefeflthe strdbe_
flashing Evsfl, FM calculation in steps AM9 through
AM13 is executed. In all the other cases, the Q
processing goes to step AM14. belng the strobe non
flashlng condltlon Note that, the threshold
exposure value Evsfl at step.AMSfis'the-vaiue _ e
compensated with thefaforemeﬁtiened;cempehsatiqn._,
value A Evsfl being added. |

The AF step defined on-the;basisgqfathe range .
finding data_isfconverted into'the,apeptﬁre'value
Avs corresponding: to the_refereqce;ghide;anber in
step-AMQ;-and in step AM10, the.apertureﬂvelue is .
calculated such -that the change amount D GNo. of the

guide.numheracer:eSponding_to.thea;eomihg_of'strobe _



I's being executed, a processing for interrupting the sequence is needed. In
case that the loading is not conpleted in step DCL through DC4, the return
value is set to DI SCONTI NUE when either one of the back cover sw tch BACK
or the power switch PSWis set to ON, while the return value is set to
CONTI NUE when both the back cover switch BACK and the power switch PSWare
set to OFF. In the case that the | oading%% conpleted, the return value is
set to DI SCONTINUE when the power switch PSWis set to ON,whether the back
cover- swi t ch BAGEslE and theydeyiekron (fve—t R P&t e Fdlde is set to
CONTI NUE when _the hack..cover. switch BACK | apnd t ower switch PSWis
GF. 1 case t FEPRHEAYLEY TALEF et "EEPropSe o oot AR 1 the

DI SCONTI NUANCE sQUEL | : JTOLRELEAS S j N i n steps
DC5 /Ty ough Dcf%ﬁlﬁéei%u o(r)r‘;a?il‘(;:lgre e%é %gﬁd%%§$gdc§%£§$éd%n§n'd t he

SELAFI MER Iamgﬁgi%?ﬂggﬁﬁégﬁonEgé%ggr 188 opkh- FLNGRL&R k di splayed in

the LCD panel 19 ~fromblinking state indicating "during
operation” condigrir@sgchdiiy | /oLl Ychahy@knatedhst gbeaihaenddn 0

stand- by condi tion when the 101 shooting systemis set to the SELF-TI MER
or of the SELF+h¢ negess witth préspadootontheyeidm egtremity tilse | NTERVAL
node, the interval indication mark is
subtracted therefrom.
In steps AM11 through AM13, the aperture value:
Avs is limited between the lower 1limit 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 .
AM15, and the processing returned-torthe.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 valuelEvsmin.

{DISCONTINUANCE SUBROUTINE AND AUTOMATIC RELEASE .
CANCEﬂ 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



changed from bliinking state to continuously illumnated state, and the
display is changed fromtine indication to the focal length indication. =
[ WND ROUTINE] Fig. 41 shows the WND routine which is-diverged fromthe
AEAF CONTROL routine after a shooting is executed. This routine is executed
for winding the filmby one frame after photographing is executed. In stefp
WD1, it is judged whether or not thel® mis |oaded in the canera,

referring to the status of the flag ?2FLEXZ. |f a filmhas been |oaded, the
wind pul se 2BEAPRELGRELYS e¥sLutsd: Fithopth APY, (STRARG RV D PUL SE COUNTI'NG

subroutine jis called in W3 Lf ot V= | NG subroutine is
-successfulI@hggﬂﬁrngar*gﬁggfiInfbgmﬁéggégﬁghinenente (in step WM), the
frame nunber is.disobaxedubncele Hrhd e 1% l€hd Nehosting yal ue of the
W ND PULSEe%f%ﬁﬁ‘ﬁqk%‘g%u%rSgﬁF ?'r?%gi s'&'ﬁ% "SCONTI'NUED' . T he pr oce'és]'s_'i Ng returns 4

the top of ¢hepdPihearpapesnhillsitheHadedqudifie e apsaratishep W6. |f \W/
the back cover is closed, the AUTOVATI C RELEASE CANCEL subroutine, which is .

‘shown in Fifis beiR§2ef@cuted;alal ptodassiimp A, interpupeingi thhedi verges to
the REWND routine. In case that steps WD2 through WD5 are skipped
sequence is needed. . .- . .. . o

In case that the loading is,h@t-GOmpleted in
step DC1 throﬁgh DC4, thé return;valu93isﬂsetzto
DISCONTINUE-whenreither.one of the.b§ck;cover!sWitgh
BACK or the'ppwer=switch_Psw:is ééﬁﬁtd QN,'while the
return value is set to CONTINUE hhenlbéth_the §3Ck. 
cover.switcthAcK'ﬁnd the ppwer syi£§ﬁ~ESW'§re;set
to OFF.-in'thé case that the 1oading“is.¢ompléted,
the'return:value;is«set to_DISCONTINUE;when.the.
power switch ésw-ié set ﬁo ON whgthér;the back,coVe;
switch BACK‘is set to ON or OFF,_thle.the return . .6:3
value is'set*to:éoNTINUE'whgn;the baék ¢oyer-switgh}
BACK is ON.aﬁd the power switeh;PSﬁ@iszFF;.

In case that fhe returngvalue ié'sét to
DISCONTINUEzih'thézDiSCONTINUANCEﬂSﬂthHtine_9r=the
AUTO ﬁELEAsE'CANCEL subroutiné, inﬁsﬁepssDCSIthrpugh
DC10,-the-au£omatie-release conditionfis,cancglled,.
and the SELF-TIMER' lamp is.turnéd;dff.mﬁyrthgr,.the.
SELF-TIMER mark displayed in.thé-Lcu;papel 19 is.
changed from blinking-state1indi¢atiﬁgthuringm _
operation" condition to continuougly;illuminﬁted__

state. showing the - stand-by conditidnmwhen;the-



as the filmdoes not exist, or in case that the WND PULSE COUNTING _
subroutine has been successfully conpleted, the processing returns to the
MAI N processi ng when the shooting systemis set to the FRAME-BY- FRAVE
shooting, the processing diverged to the AEAF CONTRCL routine when the
shooting systemis set to the SELF-TI MER shooting, or the processing.

di verged to the AEAF CONTROL routine aft%?lnDV|ng t he Iens to the w de

extremty by calling the WDE MOV subr out i ne_when shoot i ng
aystom |5 st PHOPISTSLEYSARRL MR (997, 14 i RS EHBOTFHERAEL B FB%set 1o ¢ he

whi Gh'1's docor SRR afoRHAID dhe Stede 1.0 Mo P YR oGP IR 0 1 1
Al
flgach;ft ?FFLEN&%F thma Ngﬂ@ﬁgnggyggfﬂt)&&@égfoﬁhhgpklgsdlverged from
nt

t hey D routine I's routine,” a stand-by processing Is executed

measwi ng the sghnyBUCHEYm WK iHg dateCopdl @ontiRubakey shot when the
shooting systemis set to the NTERVAL node. |If the shooting systemis set

to a node ot hejltainkited NUaRWL andiahd i ) Do Shs nghangea | frohe MAI N
processi ng. However, in 103 the case of the INTERVAL shooting, the

processi ng | oopimeetinddation\FAF tHENER@aY dangieh aind i bat L 6AERVAL -CONTROL
reutine, not through the MAIN
(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.
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

O

loaded, the wind pulse counter WPC is set teo “4" and
the afbresaid_WIND PULSE COUNTING subroutine is
called in step WD3. If the WIND PULSE COUNTINé
subroutine is successfully completed, the film
countér is incremented (in step WD4), the frame
number is displayed in the LCD panel 19. If the
return value of the WIND PULSE COUNTING subroutine- .
is "DISCONTINUED", the processing returns to the top
of the MAIN processing if the back cover is opeh in
step WD6. If the back cover is closed, the AUTOMATIC

RELEASE CANCEL subroutine, which is shown in Fig. -



processing. As this processing i's started, "five seconds" is set. in the INT
timer for the remaining interval tine, i.e., the period of tinme to the .
succeedi ng shot is less than five seconds when the shooting systemis set
to the STROBE OFF node, -and "el even seconds” is set in the INT timer if the
remaining interval tine is |less than_el even seconds when the shoetlng —
systemis set to the node other than 103e STROBE ON node. ThIS Is the

N T Ve 46004k SRS ERLhed R 1S SR Bl all e Jis Bt ocesel 1 o

for resettihg’ necessar e entering the

| oop descrLgﬁdtﬁgtﬁﬁWIhb sBavkifebe noted that since there is a possibility
for the strobe to be flashed if the shooting systemis set to the node

other than the STRQBEs&FEnaRI8tepBewDs! hridugh Whs Gt Giipgdie strobe
capacitor is included. I'n step IN6, the dlsplay of ‘the remaining tine of<:)

t he | NTERVAls ttine filmhdoelsThRBRURXisthr out iime catsqoe:thatt ttdre WEND t he

DI SCONTI NUANCE subroutine is repeatedly called in the l'cop’ of step I N7

t hr ough INﬁﬂmﬁﬁ|¢0$MEINGnauhrngtlnﬁeha§Ib@ﬁﬂeﬂ@&ﬂﬁﬁﬁfﬂkk% than five
seconds or 11 seconds, in accordance with ~ 104 the sel ected node of the
shooting sy:empketed, (e BrarRsGandereturng BRSEhETMAIANCE subroutine is

processing when-the=shoot1ng system;ls'set:to_the
FRAME-BY-FRAME shooting, the prOCéssihg:diverged,to N
the AEAF CONTROL routine whenTthe;shqb;;ng_systgm is
set to the SELF-TIMER shootinq,_Q:_the?précessipg | o'
diverged to the AEAF CONTROL-rQuﬁine_éfter moving .
the lens to the wide gxtremitytbygealliﬁgg;hé~WIDE,'
' MOVEMENT 2 subroutine when the-sﬁobﬁing-syétém-is-
set to: the SELF-TW shooting. If-the-shooting'system
is set to the INTERVAL shooting, the proces51ng
dlverges to an INTERVAL CONTROL routine which 1s o C;}

described below.~-

[ INTERVAL CONTROL ROUTINE]

- Fig. 42 .shows a flowchart illustfatingnthe. —
INTERVAL'contfol routine which is divérged.fromtthe.
WIND:rodtine._In this.routine, a stand—by.érqcessing
is-executed,"méésuring the set interval_time_fertthe
second or the later shot when. the Shqoting;system-is
set to the INTERVAL mode. If the_shooting systenm is .
set to a‘'mode other than the INTERVAL mode, the

processing loops in the MAIN processing. However, in



DI SCONTI NUE ;- that -is, . when it is.-judged that the processing should be

di sconti nued, the processing diverges fromthe loop to the top of the MAIN
processing. The | oop of steps IN11 through IN17 is the processing for
repeatedly calling the DI SCONTI NUANCE subroutine until the renaining
interval time becones | ess than three seconds. In this loop, if the
exposure systemis set to the node ot her %%an the STROBE OFF node, the

chargi ng control_ of the st e i ut i nin
retval e bEBnEeRR.eY Wi, ool Sl eIFE fhe REokRESIRTT 0 0
rohi bited. The e E MM CoiRd t node other

Phan t he STRCBEiglggE bgggg N qgharglngcg%ntrzﬁn%géggg%uégg ?§$ si x seconds.

The strobe char gipgRGRAR! CONTROIS hdut iV, ot Pir6essi teef@ATIRt arting the
cha&gzzg unl ess the chargi ng voltage of ‘the strobe capacitor reaches a

pre rm ned | pyetesklinghe charging voltage reaches the predetermn ned
| evel , any processing is not carried out. If the remaining interval tinme
becones | ess than thAsethdsopioceassiny deesstiamgtedd y et five t secOndsPAF
CONTROL routine at the termnal of "AEAF 105 CONTROL 3". In_this
case, if the reisraetalinetbe {INg timer for the remaining 1nterva1
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 set in the INT timer if the remaining
interval time is less than eleven seconds when the
shooting system is set to the mode other than the
STROBE ON mode. This is the minimum waiting time
reqgquired in the camera system, and the processing is
for resetting the time in the INT timer, if
N necessary, before entéring the loop described later.
It should be 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
inclu&ed.

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



DI SCONTI NUANCE subroutine is DI SCONTI NUE, the processing is shifted to the
top of the MAIN processing. [REWND ROUTINE] Fig. 43 is a flowhart -
illustrating the REWND routine which is diverged fromthe WND routine or
fromstep MA30 of t.he MAIN processing. This routine is executed when the
filmis wund to the end or the forced rewind is commanded by a =
predet erm ned operation, which is tfﬁ?ﬁorocessing for returning a filminto

coa fil trid ln st : _ h th NS | ct ed '

 ccommbaat FBR BRIEESR SRS RSO OTE 19 AT EERS b4 RS and t he wi nd
| PND A BETS e otar Bl and tf

Frame 1 oodt SGaF t RETRT GF 1 BES RO CE PR R8T i cat cs the

start of tpestoRTIROW]A thia¥erid s wHanrad iauddea PERsESEhRY enters a | oop
of steps RWs t hrough RW2O aft er starting the 3.5-second tinmer in step

In this | oppocespling should hicldicwmitindd) tHéelpeaces8enygi Nd. pul se VA
repeatedly executed. Further, the filmcounter is decremented and the film.
‘nunber i s divergesdfxpmethey lompr toettde ity aff the MAEN-up of the wind.
pulse WP. .If no change is 106 detected in the wind pulse within a

pr edet er ni pEEcessing. | o |

Thé-Ioop-bf'stéﬁé-INllﬁthrough In;7lis.§he'_"
proceésing.for“repéatedly calling ﬁhé;DISCGNTINHANgE
subroutine until the remaininguihterval_timegbeéomes_

- less than thrée'secbnds, Ih this.iboﬁfﬁif'th§3 _ { - ' fkp’
.exposure'system~i§5set-to.thg;mddé_éthEIlthénithé'

STROBE OFF~mode;-the-#hargihg*cgﬁt#dltQ£ §hé.§tr§§e-

is repeatedly executed;-If,the_réméinihg'iﬁterval -
time~becemes 1?55 than.fi&e'éecpnds;_theasﬁrbbeg'
chafging7is-prohibi£ed._Thergfore;;whenjthegexposure:

system is set to the'mode'Otﬁér“Ehathhe:STRQ§§;QFE 5. | (:i
mode; the:charéing'control_is;execgﬁed;for.six   
seconds.

“The strobe charging control in_étépiIN14 is a
prbcessing:for;starﬁing_the cha#ging*uﬂlgss;the%
chargihg voltage'of.thé strobe;caﬁaéitof reé6hes,é-,
predetermined-level.:If;theachanihngGltggé:reaches_
the predefermined level, any procesSing'is not
carried out. .. B -

~If the remaining interval,timeibéCOmeSV1ess;3;,
than-three-seconds._the*prqcesSinggdiﬁérgés'toathé3L

AEAF. CONTROL routine at- the terminal.of "AEAF



period of tinme, or if the back cover is opened, the processi ng goes out of
the I'bop. Although the above-said predetermned tine (control tine) is set
to two seconds, the wind nmotor is rotated for 3.5 seconds since the w nd
notor _was started to be reversely rotated, regardless of the status of the
back cover switch BACK or the wind pul sej¢. It is-because the notor is
rotated for a |l onger period of tine since the wind pulse WP nay not be
i ssued due to zoNTROANIIG. Ofnttieiditase] ibhethegratupp ohlike ofeuticse
rotation-of the wwnd notor. Step RM follows step RW until the 3.5-second
timer is ti medDOSCONTINUANCE vdulnhouttinei $si DPSCONTENUEed ther | udgnent in
steps RMO and RM1. Assune that the back cover is closed, then a | oop of
steps RW2, R\pramoesstiows A/\EBhifoedt®RMRei toponsft thet MaItinti| the change
i S gEEFCted in the wind pulse WP in step RWI. Steps RW and RM are
execw#ed aft er prioge®singscond tiner is tinmed up. The two-second timer
is.started, the flag ?2START is set to "1", and a loop fromsteps RW9
t hrough RWM3 is constituted If a change - occurs in the wind pul se, the
processing goes_fromstep RW1 to step RM4, and it. is discrimnated
whet her the pull BEWIED: B )Y om OFF to ON or from ON to OFF. Furthernore,
'T it is detected t?%%.tQ%\%éu£ flgéghart illustrating the REWIND
routine which is diverged from the WIND routine or
from step MA30 of .the MAIN processing. This routine
is executed when the film is wound to the end or the
forced rewind is commanded by a predetermined
operation, which is the processing for returning a
film into a film cartridge.

In steps RW1 through RW3, the lens is retracted
to its accommodation position, thé WIND motor is .

reversely rotated, and the wind pulse counter WPC.

@)

is set to "4" which corresponds to the amount of one
frame feeding:of the film.
P In step-RW4, a flag ?2START which indicates the
| start of the two-second timer is cleafed, and- the
proceésing enters a loop of steps RWG'through RW20
after starting the 3.5-second timer in step RWS5. -
In this loop, inputting the back cover switch.
BACK énd 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 -



pul se WP is changed from OFF to ON, the wind pulse counter WPC i s
decrenented in step RWM5 and it is judged whether or not the wind pulse «
counter WPC equals "0". If the wind pul se counter WPC i s judged to be equal
to "0", it is determined that the filmis rewound. Then, in steps RM6
‘through RWM8, 'the filmcounter is degagnented, the frame nunber is -
di spl ayed, and the filmcounter is reset. Step RM9 is executed as |ong as
e johange idiiced N A Nend! MhaUEaESB"d 1 PRLAN o" 3R deaidilld uences by
erroneous input due to chattering, etc. wth infAirbrting signals to be

i nputted i pdriod B INE! Cobi 9PatReab8cROLoVARONE idpainen Chatwed, as
described in the processing of the WND PULSE COUNTI NG routine. Before the
t wo- second prictsssing tgoed heubr 6£c8ReNYobp . allthoadh i st ep RW20 to step
RW6. After the timer has been started, the processing is returned to ste
RW/, wher e ablove-saiskquredeteeningdr bimear { edntrblt kdmedckiscmetr i s openeﬁl)
in the | oop above, and if 3.5-second timer is timed up, the wind notor
brake is af9 itste FHaaandse Yhedwindtwates g rpiptedd fom 3stheps RW21

t hrough RA23, and the processipng._goes to step RW9.. If there is no .change
in the mﬁn&%ﬁﬂqg§\ﬁiﬂééi¢h$rﬂ9 dorekebndasi fEprted: tRedelp, it is j udged

reversely rotated, 'reqardleSS'of?thg“sﬁatus 9f-the

back cover switcﬁh.'BACK ‘or the__ w1ndpulseWP I1_; is
because=the-m6tor;is.rotated;forfégléhéérmpgriod of
time sinceathe'Wind-pulsé WP_mayanQ£;§e=issued'due _ ‘HJ
to a ldoseningfof*thé filmlat“the,beginnihg of the |
réveréeﬂrotation of.thefwind,motcraf;f:,
Step RW9 follows step'RWé,dnﬁinthez3.5-5édond_.
timer is timed up, and them swiﬁ¢h;détaais.input and
used for judgment in stgpS'Rwlﬁ ahdgkwyl._Assumé--
that the back: c_o;V_éx‘_. is closed, then a...._' loop of steps ' O
RWlZ,‘RWGHand'steps-RWQ'thréugh RWI2 is constituted. '
until the-CHapge is detected injfhééﬁindipulse_WP_in_
step RW11. -StépSIRW7 and RW8 are eke¢@ted_after the
3.5-se¢énd timer is timeduup. Thg:twq-sécand_timer__
is started, the flag ?2START .is set to "1, and a
loop-from,stepé'RWQ-thrbugh RWli'isgépnstituted*__-
If a_change;QCCQrs-ih the;wind;pqlse, the
processing goes from step~RW11-to step;RW14,-and it_-
is discriminated whether the puISé ié changed from .
OFF to ON or from ON to OFF.

- Furthermore, :if it is detected.that.the wind .



108 that a filmdoes not exist in the camera or that a filmis conpletely -
rewound, and the processing followng step RAR4 starts. In steps RAR24

t hrough RW28, after the wind notor brake is applied, a flag ?REVEND
representing the rewind conpletion is set to "1" if the filmexists in the
canera, then, the filmcounter is reset to_"0", and the frame nunber is
displayed. If a filmdoes not exists in 182 canera, steps RW26 t hrough RW2S8

are skipped, and. ihe ocessi n es.to p . S - 9 .t hrough
RWB1, the dri_vé’u ste eh%a‘g%%g%gghﬁﬁog'pégﬁ gﬁ%i'sk:ﬂeel ré’g‘?'?d $%r war dly
rotating the w (WYY oF ' oppe f . and '
maki'ng the spoo({Iqu zﬁxof?%%mjf%:h%ﬁggﬁgﬁ?éfioggi %gépéﬁtl%emq%outi ne is
term nated, thejuigueSMeehel VEF IRst! 8nbh@ih@CHulae! cdantds aRer i bed
abogs:%;n the case that a filmhaving a relatively high sensitivity is
usedi— t h t he epfeElaNtro'NyeDnt i the WhdophYseéheontier WPy iightjurRfedf the AE
I nterl ocking range can be I owered but also the lower Iimt of the shutter
speed can be rdiccdy edquakfto 0t heitleisr deterindnedf that ghet dgilaph qual ity
due to the canera shake can be effectively prevented. Further, the

t hreshol d expod& &emgund petThem, stoostepswRWA6akbhranghoRi18, - 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,érroneous'input due to chattering,
etc. with inhibiting signals to be inputted in the
range where signais are not theoretically changed,
as described in the processing of the WIND PULSE
COUNTING routine.

t:) 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 RW21 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



109 flashing is also raised when the relatively high sensitivity filmis. -
used. 110 CLAIMS 1. A canera having at | east a non-strobe exposure -«
node and a strobe exposure node, the canmera conprising:- a zoomlens haV|ng
at | east three focal |engths; neans for changi ng over between said e
non- st robe exposure node and said s% gbe exposure nmode at a threshol d valie
of brightness of an object to be ph'? gr aphed,; and threshol d neans wher eby

e ers ik 14| 60388 L Ohof 2ed 160200 RAOLSS i ng to the

zoom | ens Yocal I'éngth use respec ﬁ engt s of said zoom

| ens havi %iﬁsﬂﬁ%éﬁfﬁwﬁéﬂﬁt £epbasag; tahasmledp&aﬁ&%m%; A canera
according to claim1 wherein saird zoom | ens has a zoom ng extent divided

into a pl Wlidwiny st&prriesf seakrtkength ranges and wherein each said
di screte focal |length range has a respective said predetern1ned thresholdi

val ue. 3. A canesteps CRWEA nghtoughaRWRE, oafzetummhemuauhpr|5|ng means -
determ ning a shutter speed of said canera in accordance with an open
f - nunber afotor brake is applied, a flag 7REWEND representing
the rew1nd-complet10n-ls.set:tp-“L"_ifﬁthe F£ilm
exists in the camera, then;.the:fiimvéduhter isg
reset to "ov, and-the.frame-numbér is displayed. If
a film does not exists in the-camé?aix§tePS-RW?5
through RwW28 arefskipped; and_the prbéessing_gogs to ' \~i
step RW29. ' i | |
' In steps RW29 thrqugh.RW31;-ﬁh§ @:i§e:system
engaged with a spool axis is'rélga$édgby_forward1y
rotating the wind motor, which is onqégstcppéd, for

0.5 seconds, and making the spool axis free for the

next loading. _ S
o . S o/
As the REWIND routine is terminated, the
processing diverges to the-LOCK rQutine,'
As described above, in the ecase that a film .‘d)

having a relatively high.sensitivity iS-used,“with
'the-présent.invention, not onlthﬁé-minimdm;
brightness.of the AE interlocking range can be
lowered but also the 1ower.1imiﬁ-¢f_thé;shutter
speed can be raised, therefore, the a9ﬁérioration of
the photograph quality due to the'camera_shgke_can )
be effectively prevented. ' Further, the threshold

exposure value between shooting with and without



said zoom | ens. 4. A canera according to claim1 or.2-further
conpr4 si ng neans for adjusting an- open f-nunber of said zoomlens in
accordance with a focal length of said zoomlens. 5. A camera accordi ng
to any preceding claimfurther conprising input nmeans for inputting a
sensi‘tivity of a filmbeing used, and neans for conpensating for an-
inputted filmsensitivity differing frcnﬁé} predetermned filmsensitivity
by adjusting sagid predetermi,ned _thres g, Shift Ler speed. 6.
A canera accorg#ﬁﬁﬁtlﬁ'gaﬁ? 8A& ot a&%wr%qgéﬁgfﬁgfﬂgﬁg%ip#%ﬁng i nput

means for inpugghg?tavgggsggrgtﬂé(HgéajiIn1to be used, and neans for
adjusting a lower ['imt Shutter speed, in association wth a change in
inputted filmsensitivity froma predetermned filmsensitivity, by an
anowtt | ess than an anount corresponding to said change in film

sensi¥ivity. _



.

CLAIMS

110

1. A camera’having at least,a.hoﬁ+$tfdhé exﬁosure.
mode and a strobe exposure mode, the‘camera'
comprising:-

a zoom lens having at least three foéal'lengths;

means for changing over betwéeﬁ.said.non*strobe
exposure mode and said strobe exposure mode at a
threshold value of brightness of-én_dpject to bg 
photographed; and |

threshold means wherébj'the:threéhola value used
for said changing over varies accordihg'td.thé so0m
lens focal_lehgth being used, respeétiﬁe'foqal iengths
of said zoom lens having respective predetermined'

threshold Values,

2. A camera according to claim 1_whéﬁein said zoom -
- lens has a zooming extent divided“into:a pluiality of

discrete focal length ranges and wherein_each'séid

discrete focal length range has a respegtive éaid

predetermined threshold value.

3. A camera according to claim 1 or 2 ﬁurther
comprising means for determining a shutter speed of
said camera in accordance with an open f-number of

said zoom lens.

4. A camera according to claim 1 or 2 further
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comprising means for adjusting an open f-number of

111

said zoom lens in accordance with a focal length of

said zoom lens.

- A camera according to any preceding claim further

comprising input means for inputting a sensitivity of
a film being used, and means for compensating for an
inputted film sensitivity differing from a
predetermined film sensitivity by adjusting said

predetermined threshold value and said shutter speed.

6. A camera dccording to any one of ¢1aims 1 to 4
further comprising_input means for inputting a
sensitivity of a film to be used, and means for
adjusting a lower limit shutter speed, in association
with a change in inputted film sensitivity from a
predetermined film sensitivity, by an amount less than
an amount correéponding to said change in film

sensitivity.




