EXPOSURE CONTROL APPARATUS FOR A CAMERA The present invention relates to an

exposure control apparatus ffor a canera having a plurality of exposure
nmodes, - such as a program exposure node, a shutter::speed priority exposure
node, and a di aphragm priority exposure node. In a conventional canera
having.a plurality of exposure nodes, a photographer can sel ect_a_desire
exposure node froma plurality of exposure nodes by actuating ag 2s bosy

switch or button, etc. In a program jexposure node of a known canera,
a shutter speed and a diaphragm value are automatically
det er m ned in  a EXPEeSURENCONTROA! APPARAIUSC FOR AACAMERA and

Qﬁgordingly, it is TTmpossSrte Tor tne pnotograpner to . set optiona
shutter speed and diaphragmvalue which-do not satisfy the
predetermned relationship in the sanme node. |In particular, if the

phot ogr apher wamh® tpreseht AnebPéRJPelbddie, toWdri BxpasugReCébhErol
range of diaphragm values, or a._shutter speed wthin a specific

range of afﬁaﬁt% fowegdsamerh! hdwiing WOpsubhLityl 0F dxpdlid ORbASHET
to optionally determi ne the specific diaphragmval ue or shutter speed. An.

obj ect ofuchh€as PaeSERbgrafY edipSurd S mdde el A Meaitadrh es?aeue:;c@mfpeyd
drawbacks of a known exposure control apparatus having a plurality of
exposure gREesure mode, and a diaphragm priority exposure mode.

In a conventional camera having a plurality of exposure
modes, a photographer can select a desired exposure mode from

a plurality of exposure modes by actuating an associated switch

or button, etc.



i ncluding program . shutter priority, diaphragm.priority and bulb exposure;

" nodes

etc., by providing a sinple exposure control apparatus in which a

phot ogr apher can easily and optionally set a desired di aphragmrange or
shutter speed range. 3 According to the present invention there is
provi ded an exposure control apparatus for a canera, the apparatus
conprising:- at |east one exposure node~<having a predeterm ned contr ol
range within which at |east one of a pair of exposure factors .including a
shutter speed and a di aphragm val ue can be varied; exposure factor neans

for setting at |east one of sahg vari abl e ex osure~factors(¥ﬁthin sai
predeterm ned control range of 1) Fanfial

d
i d® pridt AR Rx POt E Mo d &°%hd @ Fgown

operable Iimting nmeans fqQr varying and setting at |east. one of upper and

| ower |imi tCQQFEgs of @ saitt tr‘?g/abl gp@f%osuf"@df actor 9‘1‘3}?&%9{{1“ exﬁB‘igFe ndte
whereby the control range-in_ -which said setting neans can set sajd at |east
one exposurButgpgbicaldy, oqleteRingdve && sai @ pr E8EEEM nedF et iorship

range. Wth this arrangenent, the shutter speed and the di aphragm sel ected

by a phot ogf SpRRinatdPndyanfng, &areopRdngited ffomixciBRPAFLIPAE rESpecth®e
Furt hernore, the photographer can easil.

limts.

ake a picture in the

: t . .
shutter speRHopPBERPR§rautemases e?BBéHPélnDﬁ€?¥Fﬁé . speed and diaphragm

value which do not .satisfy_ the predéﬁermined ‘relationship
in the same mode. In particular, if the photbgiéﬁher wants

to set a diaphragm value, within a spécific range of

‘diaphragm values, or a shutter speed within a specific

range of shutter speeds, it is impossible for the
photographer fo optionally ggtermine'the specific diaphragm
value or shutter speed.

Aﬁ' object of the present invention is to
eliminate the above4ﬁentioned drawbacks of a known exposure
control apparatus having a plurality of exbosure modes
inpluding pfégfam, shutter priority, diaphragm priority and
bulb exposure modés etc., by providing a sihple: exposuré
qontrol apparatus in which a photographer  can easily and
optionally .set a desired diaphragm range or' shutter 'speed

range.

L



diraphragm priority autonmatic exposure node, or the program exposure node
within a range of shutter speeds and di aphragm val ues deterni ned by the
phot ogr apher. Preferably, said linmiting means conprises a nmanual setting
means for independently setting the upper and lower limts of said at |east
one of the exposure factors. The manual setting neans may conprise first
and second setting-nenbers for respectively varying and setting the limt
val ues of the shutter speed and the di aphragm val ue. Conveniently, each of
said first and second manual setting nenbers conprises a rotatable
el ectronic dial which can be intermttently rotated and set at
predetermned intervals in a clicking manner. In one case, each said
r ot at abl e Acslor@timanite tHeapreseati inventionathele ol patoviider® as eposure
setting the upper and lower limt values. In one enbodi ment, said exposure
fact or neaente@Iprapeae ftwd of 011 ga Neamera pr thtoappgratass efompari sairiee: -
exposure factor. Preferably, said limting neans conprises a storing neans
for storing the atctldast onealkeposiire mpder havingpyr pretibtermimed sontrol
shutter driving nmeans and a di aphragm drivi ng neans, which are driven in
accor danc g-atigieh wiidili mtwh bels t abneaxposnee dfad Paixetobyekposaxpofactors
factor neans.

including a shutter speed and a diaphragm value can be varied;

exposure factor means for setting at least one of said
. variable exposure factors within said predetermined control
range of said program exposure mode; and

manually operable limiting means for varying and setting
at least one of upper and loﬁer limit values of said variable
exposure fac—:_tzqrs in said exposure mode whereby the control range
in which said setting means can set said at least one exposure
factors is reduced relative to said.predetermined.control range.

With this arrangement; the shutter speed and the diaphragm
selected by a photographer, for example, are préven_ted from
exceeding the respective limits.-

.Furthermore, .the bhotographer can easily take a picture
in the shutter speed priority automatic exposure mode, the
diaphragm priority automatic exposure mode, or lthe program
‘exposure mode within a Trange of shutter speeds and diaphragm

.values determined by the photographer.

Preferably, sai__d limiting means comprises a manual setting

means for independently setting the upper and lower limits of

said at least one of the exposure factors.



In one case, said exposure nodes conprise a manual exposure node wherein

both t he exposure factors are nmanually settable, - an automatic exposure

node in which one of the exposure factors is nanually settable and the R

ot her exposure factor is automatically set, and a program exposure node in

whi ch both the exposure factors are automatically set. In one enbodi nent,

sald exposure nodes conprise a limted program expasure node in which limt

val ues of the exposure factors can_be_seB: and a program exposure node i n

which a limt value of the exposure factors cannot be set. Preferably, said

exposure factor Tieamsasuabl settiingl imdansngnayacempe iser \f it said t Sacbhdi t

val ues of the exposure factors when the |limted program exposure node is

sel ect ed. s&keing tietiber sTEO WddRIctt DTy Seady iy dasdi 46btiRgNEnshi chit >

enabl es variation of  the |imt values of the exposure factors.in the '

limted praghad efPahd SHibdr Epveni | uhe-saidpﬂra?ﬁwaméct_o..r' means

enables the limtinng nmeans to vary the limt values of the exposure factors

when the hold séohteniRiSy S chehned sdia airdteatd seeonEmiAthttsétflhg

val ues of the exposure factors when the hold switch means is turned OFF. It

i's preferpefpbpat sbmpriss! iaM Fe6abapleare FadasonhfomMadall SwREERC g SBé d

exposure factor nmeans enables one of the limted values to be set when the

hold swi t gheapaletentiy” #eftated and set at predetermined intervals in a
clicking manner.

vi¥e,

In one :éasgf'-eachc'Said  rotatable eiecthnic dial -
constitutes a manualioperatiOn'means.for;settihg the upper and
lower limit values.

In one embodiﬁent,'séid-exPosﬁre-factor means ¢Qmprises
'a storing means for storing the éet variable_exposure,factor.-
Preferably;'said'limitiﬁg?means-comprises-a storing means
' for storing the set limit value.
' The apparatus may.further comprisena:shutﬁerjdriving'means
and a diaphragm driﬁing means, which ére-driﬁen in accordanCe e
with said at least one exposure factor set by the exposure
factor means. |
"In one case,staid  exposure ‘modes comprise -a: manual
exposure mode wherein both fhe exposure_factots are manually
settable, an aﬁtomatic .ex-pos-ure ‘mode in which one of the
exposure factprs is manually settabie and_;he other,gxposure__

factor is automatically set, and a program exposure mode in



ON by an even nunber.of _operations, and enables the other linit value to be
set when the hold switch neans is turned OFF by an odd nunber of

operations. Conveniently, when one of the exposure factors
automatically set in the |imted program exposure node exceeds an
associated limt value, said exposure factor neans sets said 6 one
exposure factor at -the |imt value and autonmatically nodifies the other

exposure factor in accordance with a fixe& exposure factor and an obj ect

bri ght ness. The apparatus may further conprise an indication nmeans for

di scri m nat whdlch bt &ile etpeshreal fe&dtpregare auponatdcandy sed.t he
program-exposure nmode. In this case, said indication nmeans conprises
an indicating elgmone ehdodimetitaisaid ekbosuepmodes compEisean limited

i ndi cating elenent for indicating the actuation of a manual operation, and
an i ndi cat progelafimeekpbiiré Nediogal i i1y WhecAXQddite vaThess ofWitei axpbearehe
limted program exposure node is selected, the indicating el enent for the

exposur e nmpdetordd chtbbNSbeqt AR £!Freytan @xpodir alod dmivhdehnaanimate
actuated, and the indicating elenent for the exposure factors indicates the

value of vhhge 3 AUAlABhoANStEEtoFCEMnovbehsets automatically set

by the exposure factor neans. In one case, said indicating elenent for

the exposure Preferably, said exposure factor means enables the
limiting‘means to vary and set the limit values of the exposure
féctors when the limited program exposure mode is selected.

The apparatus may further comprise a hold switch means
which enables variation of the 1limit values of the exposure
factors in the limited program exposure mode.

Conveniently, said exposure factor means enables the
limiting means to vary the limit Values of the exposure factors
when the hold switch means is turned ON, and retaining the

.varied limit values of the exposure factors when the hold switch
means is turned OFF.

It is preferred that when the limited program exposure
mode is selecfed said exposure factor means enables one of the
limited valueé to be set when the hold switch means is turned
ON by an even number of operations,'and enables the other limit

~ value to be set when the hold switch means is turned OFF by an
—— odd number of operations. |

m_Conveniently[ when one of the  exposure factors

automatically set in the limited program exposure mode exceeds

an associated limit value, said exposure factor means sets said



factors indicates the upper and lower limt values of the associated
exposure factor when the hold swtch neans is turned ONin the limted
program exposure node. The apparatus may further conprise a clear switch .
for initializing the upper and lower limt values. In one case, initial
val-ues of the upper and lower limt values correspond to a capacity range

of the canera. Preferably, t he apparatus . .further conprises a
phot onet eri ng nmeans for neasuring the br ghtness of the object to be

phot ographed and a cal cul ating neans for calculating at. |east one of said
pair of eyRESUsRpdSEEar SFadtaECatlante WitihithevAlughtamas awstomatdbesLred

by said photonetering neans. The present invention al so enconpasses a \;J

canera i ngbaaFi8E BACHRIBE eaaqﬂf&dﬂt £REEHAL iR agdodaindecwdith deseixded.
In one case, said canera conprises a canera body and a taking [ ens which

can be debapbabiy ghbiohedndo A ep5uey &Mﬁﬁé@byﬁwerel n said limting

nmeans is provi-ded in the camera body. “An exanpl e of the present :
invention will PRedgSparLEds ifdP FurtHigt Fompiiide aef Qhﬁlﬂ&ﬁtﬁentﬂ?@ans for

acconpanying drawi ngs, in which: Figure 1 is a plan view of a single
| ens refafécrlmlnatlvely ind;cating the limited p:ogram.exposure mode
and‘the'prd@rém*egpQShre mode.

It In this Caseie said"iﬁdieétion; means ;compriees an
indicating element; for -indicating~-the eﬁpoSure modes, aﬁ -/
indicating-element'for;indiCating-the actuation_of-a manuall
operation, and an indicatlng*element for 1ndicating'the exposure
factors; wherein when the 1im1ted program e#posure mode is
selected, the indicatlng.e1ement for the exposure modes and the
indicating elementefor~e manual operation means are actuated,
and the indicating-element.for.the exposure factors indicates
the value of'-thevlaSSQciated. eprsure 'factor which is

automatically set by the exposure factor means. .

In one case, eaid'indicatinnglement;for the exposure L
~ factors indicates-the;upper and lower limit'values_of the
associated exposﬁre'faetor_when the hold switch means is turned
ON in the limited prograh eXposure_mode.
The apparatus:may further-compriee a clear switch fer
initielizieg the upper and lower limit values. . o
In_one case, initial values of the upper and lower limit

‘values correspond to a capacity range of the camera.

Preferably, the apparatus - further comprises a



Ay

canera to which the present invention is applied; Figures 2 and 3 are
a back view and a front elevational view of a main part of a
single.- lens reflex canera.shown in Fig. 1, respectively, Figure 4 is a
bl ock diagramof a circuit arrangenent of a single’lens reflex canera shown
in Fig. 1: Figure 5 is a flowchart of a main operation of a CPU, for the
canera of Fig. 1; Figure 6 is a timng chart of a comrunication operation
between a CPU and an IPU for the canera ofp Fig. 1; Figure 7 is a flow
chart of an automatic exposure node operation, enbodyi ng the present
i nventi on; phichametgring means| Hor neéasuring the brigbtnesgsr pfcthegobject
operation; Figure 9 is a flow chart of a hyper-program exposure node
oper ati on, tié dee ephdtograpbedi agdam cafl.callafiewy preggrsanf ex pecalcelabingshbwn
in Fig. 9; Figure 11 is a flow chart of a Ilimted program exposure
node oper atlieast er®dyf ngaid phdrpoesexposwmrentfiaztors ingaceotdanheeawith
diagramof a |imted program exposure node shown in Fig. 11; Figure_ 13 is
a fl ow chatheobraidhtrsss vdlwe wesearedi byi sxidaphotahieterdngomeas.node
operation ; '

The present invention also encompasses a camera indicating

an exposure control apparatus as hereinbefore described.
In one case, said camera comprises a camera body and a
taking 'l_ens which can be detachably attached to the camera body

and wherein said limiting means is provided in the camera body.



Figure 14 is a flow chart of a hyper-shutter . speed priority automatic
exposure node operation: Figure 15 is a diagramof a hyper-shutter speed
priority autonmatic exposure node shown in Figs. 13 and 14; Figure 16 is a - s
flow chart of a hyper-diaphragmpriority autonmatic exposure nobde operation
Figure 17 is a flow chart of -a hyper-diaghragm priority automatic exposure
node operation; Figure 18 is a diagran1oﬁ8a hyper - di aphragm priority
automati c exposure node shown_in, Fi g5, and 17; Figure 19 is a flow chart

of a LA manual ex 8Tt Mode %%é%a%i%ﬁ?;%?gure 20 is a flowchart of an LM
manual exposure node operation: Figure 21 is a flow chart of an LM aperture
priority automatic exﬁd‘é‘[ﬁ‘b‘-‘rﬁmewégér-aﬁq ofescripgdr Rebow o ig etadl f kb
charts of an LA bulb and LM bul b exposure node operation, respectively, o
Figure 24 reference| by thfapecoppanyjing| Arawypes. ndfuahic€hysosur e node
operations Figure 25 is a. view showing -an exanple of a _

hyper - nanual sel eEigfrag; 1Fi §8ir ea 26lan a ¥iewy chfar t2 ofs ingdsd n lepsr atriedil esf

an IPU, for the canera of Fig. 1, = S
camera to which the present invention is applied:

Figures 2 :ahd 3 .ére' a back view and a front
eleQationél _view.léf:;é main ?art of a' Single 'lens_ reflex
camera shoﬁn in.Fi§; i;'réspécti§ely; ' O

Figure 4 1sa block dlagram of a circuit arrangement
of a singlemiens.féflex camera sho@h ;n_?ig. 1;

Figure 5 is é _fldw' chart of a main operation_ of a
CPU, for the camera of Fig. 1; _' —— |

Figure 6 is a timing chart of a communication operation

between a CPU and an IPU for the camera of Fig._l;

Figure 7 1is a flow chart of an automatic exposure

(@

mode operation, ;meodying‘nthe preseni invention;

Figure 8 is a flow chart of an error correcting
operation; |

Figure 9 is a flow chért of a hyper-program eprsure
" mode operation,

Figﬁre 10 is a diagram of a hyper—program exposure
mode gﬁown in Fig. 9; B

Figure 11 is a flow chart of a flimited pfégram

exposure mode operation embodying ‘the present invention;



Figure 27 is a flow chart of a communication operation between an | PU and a
taking lens for the canera -of Fig. 1; Figure 28 is a flow chart of a switch
Fnput operation; Figure 29 is a flow chart of a Tv el ectronic dial
operation; Figure 30 is a flow chart of an Av electronic dial operation;
Figure 31 is a flow chart of a shutter speed changi ng operation as effected
by a TV electronic dial; Figure 32 is a fl@w chart of a di aphragm val ue AV
changi ng operation as effected by an Av electronic dial Figure 33 is a
flow chart of &igwsge 13hiistimgddparam onf A guieksted4nragdagipipesure
together a flow chart of a node sel ecting operation; Figure 35 is a flow
ichart of a whdekshgwopdmafiign; 1Ri;gure 36 is.an exanple of data storage in a
Mof an IPU, Figure 37 is a flow chart of a nenory Ilocking
operation; FigureF3gure ah3exiaple bflow nemary |odtkenghypayg-shubt&AM speed
| PU; Figures 39A, 39B, 39C, 39D, 39E, 39F, 39G and 39H are flow charts of
an indi cat pohordpgr abutpmatienbedyposgre triogdle operation; .

Figure 14 is a flow chart of a hyper~shutter speed

priority automatic exposure mode operation;-

Figure 15 is a diagram of a hyper-shutter speed
priority automatic exposure mode shown in Figs. 13 and 14;
Figure 16 is a flow <chart of a hyper-diaphragm

priority automatic exposure mode operation;

Figure 17 is a flow <chart of a hyper-diaphragm

priority automatic exposure mode operation;

w Figure 18 is a diagram of a hyper-diaphragm priority
automatic exposure mode shown in Figs. 16 and 17;
Figure 19 1is a flow chart of a LA manual exposure

mode operation,

Figure 20 is a flow chart of an LM manual exposure

mode operation,

Figure 21 is a flow chart of an LM apefture priority

" automatic exposure mode operation})



present invention, Figure 40 is .a--Elow chart of an Ev .cheeking
oper-ation; Figures 41A, 41B, 41C, 41D, 41E, and 41F show an
i ndi cation of an LCD panel and an indication unit within a finder shown in

various initial indication positions; Figures 42A,  42B, 42C, 42D, A42E,

42F, 42G and 42H show vari ous exposure nodes indicated on an LCD panel
and an indication unit within a finder; ﬁ?gures 43A, 43B and 43C show- —
vari ous exposure nodes in a |l ens manual node, as indicated on an LCD panel
and an-indication unit within a finder; Figures 44A and 44B-are nodified
flow charts of an indicating operation of a hyper-programshown in Fig.
39A; Figure 45 Figuxesipgdyandiald aje §1°§’utﬁl?%£
dial checking operation; and, Figure 46 is - a flow chart of a
sub-routindM obullh RIROAFNAY BPEP EREAAHPHPeFEEPERLIYRAY i nvention will
be di scussed below with reference to the preferred enbodi nents of the
present invention. Figures—1 and 3 .-are a plan view and a -front
el evational view of a single lens reflex canera body having an exposure
control apparat Usigurenbétlyiigy a theowpredart afenthonlA r B¥peermasppl
Figure 2 is a back view of a DX

exposure mode operationy

Figure 25 . ié ‘a view showing an . example of a
hyper-manual select flag:
Figure 26 is a fiow chart of a main operation of an IPU, .

for the camera of Fig: 1;._,

Figure 27 is a. flow chart of a communication operation-_

petween an IPU and a taking lens for the camera of Fig. 1;

Figure 28 is a. flow chart of a switch input operation;
Figure 29.-is a ‘flow chart of a Tv electronic dial

operation;

Figure 30 is a flow chart of an Av electronic dial

operation;

Figure 31 is a flow chart of a shutter speed changing_:

operation as effected by a Tv electronic dial;
Figure 32 is a flow chart of a diaphragm value AV chaqging
operation as effected by an Av electronic dial;

Figure 33 is a flow cﬁg;t of a mode shifting

operation;

Figures 34A and 34B are together a flow chart of a

g .
£ an LA byl ls!
(s nef an kb Wik o ARy ,

;)

e



code reading portion-of the canera body shown in_Figs. 1 and 3. A camera
body 11 has a grip portion 13 which is provided, on a front end
(i.e., the object side) of . an upper surface thereof, wth a shutter
button 15. A Tv electronic dial 17 and an Av electronic dial 19
are provided behind the shutter button 15 and on an upper end of the back
surface of the grip portion 13, respectiVbly. Both the Tv electronic dial
17 and the Av electronic dial 19 are in the formof rotary dials which wll
be di scussed908 §&LSFHHNHRIIPEratN the Tv electronic dial 17 and the Av
electronic dial 19 are rotated, _the shutter speed Tv, the diaphragm

val ue Av and the &YFEE Shdde xdil Bt AlgRf THehacking ceperationial 17
and the Av electronic dial 19 constitute part of first and second
manual setting ne&dgude f3¢stsandts&GPiehuefedadocttardgdi dyphr agMAthl o
manual setting neans, respectively. ‘A clear button 23 is provided on the
upper port+i 8 6FUfhe back surface of the canmera body 11 in the vicinity of
the Av electronic dial 19. A hold button 25 is provided on the right side
of the clear butt8Aageze Th¥ clksr But fdoew23 st | tafesaa pemony al etleimg
switch nmeans. The electronic dials 17 and 19, the clear button 23, and

the hold opershiop are arranged so that when a

Figure 38 is an example of a memory locking flag in a

RAM of an IPU;

‘Figures 39A, 39B, 39C, 39D, 39E, 39F, 39G and 39H are
flow charts of an indication operation embodying the
present invention;

Figure 40 is a flow chart of an Ev checking
operation;

Figures 41A, 41B, 41C, 41D, 41E, and 41F show an
indicatién of an LCD panel and an indication unit within a
finder shown in various initial indication positions;

(e Figures 42A, 42B, 42C, 42D, 42E, 42F, 42G and 42H

show vafipus exposure modes indicated on an LCD panel and
an indication unit within a finder;
figures 43A, 43B and. 43C show varioﬁs_exposuré modes
in a lens manual mode, as indicéted on an LCD panel and an
indication unit within a finder;
Figures _44ﬁu_and 44B are mddified flow charts. of an
| %ﬁdicgting oberatién of a hypéf—progrém shown in Fig._39A;

-Figure 45 1is a flow chart of a sub-routine of a
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phot ogr apher _hol ds the canera body 11 in a normal posture, they can be
actuated by his or her thunb or forefinger w thout having to shift the
canmera body 11. A slidable exposure correction/1SO lever 27 and a .
.sl i dabl e exposure node/drive | ever 29, both being slidable in opposite
directions froma neutral position are kﬁfatEd on the top surface of the
canera body 11 to the left of a pentagoh& prism A minswtch 3Lis

| ocated on the top surface of the canera body 11 to the right of the

pent agonalsegam& v #htpl cehecking pperatien:iAnde - different ‘positions in a
sl i dabl e manner. DX pins DX1 DX6 are provided in a patrone receiving '

. chanber 33 of tHdiguker Abods 18 aflayomechart @ht &t sMhtraptioeienf wid ch |

are printed on the surface of a patrone of film to thereby read the data. A
I n parti csemond tAwe Mabicheckimx opern®iane brought into contact with the
portion of the DX codes which represents the SO sensitivity Sv, so as to
read the data thereof. A group of —nount pins (CONT, RES/[err] Fmaxl,
A/M  Fnmax2, and SCK /Fminl) are provided on a body nount 35 of the
canera body 11 to effect, for -exanple, data conmunicati on between the
canera body 11 and a taking lens 65 (Figure 4). Wen the body nount 35 is
atta;:hgg to a | ane Mudkentionhewi Bki e | @iscusiedwbelon NFitd reEeiedite
noun ' : : : o .

to the preferred embodiments of the present invention. -

A

Figures _1- and 3 afe-'a plan view and a. front kd
elevational view of a Single_Ieﬁé-reflex camera body having
an exposure control apparatu3’ embodying  the . present
invention, respectively. Fiéure-_ 2 is a back view of a DX

- ~code reading pbrtion.'of the. camera body shown. in Figs._:l
and 3.

A  camera body "1_1_'.ha:'s" a grip portion 13 which is
provided, on a front end (i;é:,_ the object side) of an
upper surface.-the_réof, with a s.h_u'_tt'e_r .but'ton 15. A Tv. -

electronic -di_al.: 17 and - aﬁ'.Av. 'e"l_ectronic dial 19 are V
provided behind the shutter bdttdh 15 and on an upper end
of the back surface of the grip portion 13, respectively.

" Both the Tv electronic -dial_ 17 ‘and the Av electronic dial
19 are in the form Of'rotary diais'which wiil be discussed --
below in detail. When theé Tv -electronic dial 17 and the Av |

electronic dial 19 are rotated, the shutter speed Tv, the

diaphragm value Av and the exposure mode can be 'changed?.

The  Tv electronid dial 17 and the. ‘Av electronic dial 19



are electrically connected to the correspondi ng nount pins of the taking

| ens, so that the canera body 11 can read | ens data, including a mninmmF
nunber Fmn (open F nunber) and a maxi mum F nunber, fromthe taking |Iens
and performdata communication with a control- neans (ROM or CPU).
The control nmeans (ROMor CPU) is provided in the taking lens to read
additional |ens data, such as .focal Iengtﬁ data.f, or data representing
the kind of takin | ens attached, etc. Note that a mark or a synbol,
etc., with eepsituyte. pazfy ofy figsti and "seqend manugdy setting meansomad
above) represent an active low or an invetted value in this

. speci fi cat iwsti gmde secondwsshut tey csipeedar aadgcdbaphragm  wvalye r manyailt
T a canera system enbodying the present invention. The canera body 11
has CPU 41 settinl) means, aespecblvelnns. The CPU 41 perforns the
fundanment al phot ogr aphic cal cul ations and control functioons, such as

t he—cal cul ati on andclleaer butdionoDf is heprevidad coh ather apper epartion of
di aphragm val ue Av and shutter speed TVv), exposure control,
calculati othd badRt ZuUrFRsSab¥ filie aohMERE GAMEUIICOHN I 6he Qiicinithheo€PU
41 al so functions as a nmeans for conpul sively changing the node, returning

an exposur e n@dgy &haBtirBAia M1l ily, eXROHHIRI Bt Bbn 260MRU! SidPided on
changi ng an exposure node within a specific exposure node, setting-a limt

val ue, the right side of the clear button 23. The clear button 23

k constitutes a part of a clear switch means.

The electronic dials 17 and 19, the clear button 23,
and the hold button 25 are arranged so that when a
photographer holds the camera body 11 in a normal posture,
they can be actuated by his or her _fhumb or forefinger
without having to shift the camera body 11.

A slidable exposure correction/1S0 iever- 27 ar.xd a
slidable exposure mode/drive lever 29, both being slidable
in opposite directions from a neutral position are located
= - on the top surface of the camera body 11 to the left of a
pentagonal prism. A main switch 31 is located on the top
surface of the  camera body 11 to "the right of the
pentagonal prism and can be moved to three different
positions in a siidable manner. -

- DX pins DX1 ~ DX6 are provided in a patrone receiving
chamber 33 of the camera body 11 and come into contact- with
DX codes, which aré-pri-flted' on -- the s;lrface 'of-a patro;1e of

film, to thereby read the data. In particular, the DX pins



hol di ng an._exposure val ue, nmanual shifting, and swi tching a set node. The
|PU 43 functions as an input interface of the switches, such as the
shutter button 15, the Tv electronic dial 17, the Av electronic dial 19,
etc. The I PU 43 al so functions as an exposure node setting neans, a neans
for controlling the indicators, reg tor for making the power
.source of the CPU-41 ON and OFF (pomer hol'dY ng), and nenory neans:- for

%EEL”& L?Esﬁﬁﬁﬁgf‘&%@f BreadiFlant o inthe :ﬁ%tfﬁc%fﬁ'?ﬁg'- &he orOBE18n 0¥ efe
[ [ [ | [ 4 [ Wi
Lhe taking | B Codts “whifB THebrieents "the T50upansitatiRY: Bior 8P 4F to

stores the set nDdes t he shutter speed Tv, and the di aphragm val ue, etc.

The | PU 43 fEfpfcFhRadatR EPEREME err ] PROV) 43c . which holds the. nunber
"of film the [1SO sensitivit etc., even after the canera omer sour ce
is 16 turned OFf. 9REUPPUCE3 MONRENi PARSs WCONT:he RESARMNT onS /ARG,
receives lens data, such as. a maxi mum F_number Frmax,. - the m ni mum F nunber -
Fnin and t heFmagd, | 84Y: h-Fmaxd, and | BFLK3 Mlbat%&ewnwvh@e@wm a

to transmit and receive the data therebetween to control - the. photographic
operation andody mount 35 of the camera body 11 to effect, for example,

data communication between thé_éamé#é.bpéy 11 and a taking lens

65 (Figure 4).. When the body mount. 35 is attached to a lens

‘mount of the.taking'lens, the @ountepiﬁs'of_the_body mount 35
are;electrically.connected to-éhegc@;reeponding,mount'pins of
the taking lens,  so .that the,cameregﬁedy-llfean read lens
- data, inciﬁding a-minimum F number Fmi@V(Qpen'F number) and
a maximum F num_ber, from the tak—_i__rig lens ‘and - perform data
communication with a coefrol -mé§?$' i#9M ‘or - CPU). The
control means (ROM-or CPU)-ie-proyidedwin the - taking lens
to read additionai'lens datag sgch'asufecal length data f;.
or data representing -the kind epflutakihg lens = attached,
etc. Note that a mark or a symbol, etc., with a prefix "-v
and a suffix " " (e.g.. 'SCK‘- ,..aé-.mentioned: aone)-
represent an active low or an. ;nVefted value in this
specification. |
Figure 4. shpws “a circuitJ arrangement of a control

unit of a camera system embodylng the present invention.

The camera . body 11 has .CPU 41 and IPU 43 as a control

means. - The CPU 41 performs the,.fundamental -photographic



the indication of the data: The output of a Ilight receiving elenent
45 is logarithnmically conpressed by an operational anplifier 47 and a
:diode DI, anplifi-ed by an anplifier 49, converted to a digital value (By,
BV) corresponding to an apex. value by an A/D converter 51, and input to
the CPU 41 through-i nput “ports P30 P37. The A/ D-converter 51 operates at a
predetermned tine to input the |evel silghal-s of the ports P30 P37 to the
CPU 41 which_reads object,_ brightness signals and di aphragm val ue signals
set by t heCPARPAGtLORS @NdngoRERQL, tRUNGHIONS gngREN: A% ofhes SRHEHR Hisuk

val ues. The port P40 is an input swi t chi ng control _ port _ which
swi tches anghdetgEmination |o)fp - thenmxposure  $9ctagss (it i di@phragm
\+the anplifier 49 and the diaphragm voltages set by a di aphragm
vol ume . 53valueTheAvdi apid agrshwiteme sEedendivles @Expsiauxsn vaadgel,
whi ch corresponds to the value set by the photographer when rotating the
di aphr agm cahgulatnon sifownldadh mecassary efiori rmutmmatbmiafoousie contrba ,
Ports PO~ P14 of the CPU 41 are connected to the DX pins DX2 ~ DX6.
The CPU 4letbeck<ThHeéeCPBvdlils alisd hfwmecpiohs B$0 a- miansit farpredpudsiivead
time to read the 1SO sensitivity Sv. The CPU Al then stores the input

dat a changing the mode, returning an exposure mode, changing a
priority exposure factor, compulsively changing an exposure

mode within a specific exposure mode, setting a limit value,

holding an exposure value, manual shifting, and switching a
set mode.

The IPU 43 functions as an input  interface of the.
switches, such as the shutter button 15, the Tv electronic
dial 17, the Av electronic dial 19, etc. The IPU 43 also
functiéns as an exposure mode setting means, a means for

.controlling the indicators, a regulator for making the
power source of the CPU 41 ON and OFF (power holding), and
&gf . memory means for storing the set data.and shutter_speed'Tv,

etc. The IPU 43 has a ROM 43a which stores programs for
determining the input of the switch data, indication of the
modes, communication’ with the CPU 41, communication with
the taking lens, etc. The IPU 43 also has a RAM 43b which
temporarily stores the set modes, the shutter speed Tv, and

the diaphragm value, etc. The IPU 43 further has an E?PROM

(E*PROM) 43c which  holds the number of - film, the ISO

sensitivity, etc., even after the camera power source is



i ncl udi ng the di aphragm val ue Av, the object brightness Bv and the- |1SO

sensitivity Sv, etc. 1in a RAM 41b at predeterm ned addresses. A
w nding nmotor 55 winds and rewinds the film and a mrror notor 57 noves a
mrror up and down. The operations of the nmotors 55 and 57 are controlled

by the CPU 41 through a notor drive circuit 59. A release magnet RL
rel eases t he - - nmechani cal engagenent of he shutter to begin the rel ease
operation. A shutte:?grkcﬁchanl sm (shutter curtain) thus released fromthe
nmechani cal t* ~the release - magnet RL S

di sengageabl y engag.ed bgpa Iead| ngwﬁurtal n magnet ES1 and a traili

curtain magnet Vhé3  rempupdratesowith Mtﬁf‘kéﬁgt d@d"sf 355 and
control |l ed thereby. A di aphragm magnet EE stops the stop-down operation
of the ‘the t ZREBEVESnslemapidakfn Suthe 3Perdut MeKdmym tﬁe%%negﬁame the
controlled by the CPU 41 through a magnet drive circuit 61. An EE pul se
counter 63 guhpimums FEmymbersFminaandcithe ofiogplhlengticdp- dem. opdhet il
which iss in turn associated with the up-down novenent of the mrror,
subsequent %3 cdmmurdlnates withedbe CRIH 4tekds titdarsmidut gods recetilver dfe
to the port PDD of the CPU 41. The CPU 41 counts the level change of:

the port PDBatandtherebretwdwn toundatkiralibehe. rma:ﬁmamuc/abperatmn and

corresponding to the set diaphragm
the indication of the data.

The output of a light receiving element 45 is
‘logarithmically compressed by an operational ampl:.fler 47 and

a diode D1, _amplified by an amp_ll_fl_er 49, conve_rted to a

digital value (Bv, BV) corresponding to an-: apex. value by anl-

" A/D converter 51, and input to. .ﬁhe - CPU - 41 _through' input
_po_rﬁs- P30 ~ P37_. 

The A/D éqnverter 51 operates at a predetermined time
-to input the level signals of the pori;s_ P30 ~.P37 to the

-CPU 41 which reads object bright_-n_ess .signals and diaphragm

value-...sighals ‘'set by the t'a_king lens 65 and converts the

signals to corresponding apex  values. The port P40 'is an

- input " switching ~ control port . which = switches ~ the
logarithmically ' compressed vblta-ges amplified by the
amplifier 49 and the diaphragm voltages set Dby a

diaphragm volume 53. The - diaphragm vblm_ne 53 generates

diaphragm voltage which corresponds .to the value éet_ by the

photographer when rotating the diaphragm ring (not shown)

of a taking lens in the manual mode.

oo



val ue Av, the diaphragm magnet EE is turned ON through_the magnet drive
circuit 61 to stop the -stop-down operation thereby maintaining the
di‘aphragm val ue Av. Ports - PLO PL6 of the CPU43 are connected to the
mount pins (A'M CONT, RES/Fmn3, SI/Fmn2, Fmxl, Fmx2, SCK . h
[Fmnl) thereby conpleting an electrical connection to the taking
lens 65 (i.e., nmenory or control meah3 thereof). The 1PU 43 - _ .
comuni cates with the taking | ens 65 through the ports PLO ~ PL6 to read
the lens data incl ufPkESthe dpeh ~FP4&rrbeg the nCPU h&l AP ngapneckgfbeto .
Fmex, the focal length f, etc. The taking |l ens 65 has a | ens auto/ nmanual
sel ection swtheh DX7 pimischDE twHX6 pet wBhe L£LBHnddl chechksr &he ndevels of
(I'éns- manual (LM node) and an automati c di aphragm node (Il ens-auto
(LA) node) i kheseoarexisnPRi0t ~aPlit agitr agmpredptertimedntimet doraneald the
sel ection switch 67 is connected to an input port PLO of the I PU 43 through
t he nount pi BSO/ idenEis ilvity 4Sv.detEheri GPH _4hetheni sttores thHe thputmaiuts
di aphragm node or the automatic- di aphragm node i n accordance with the |evel
of the port Phéludlifg"'|tie- aiaphtadm’ vwEhhé o] abhee obdject) bRigRtAEES Bv
di aphragm node in which the stop-down nechani smof the canera

continues thgndt oghgowisere'sdiPitivith? Sv, etc., in - a UNRaM thAap .at
di aphragm val ue beconmes a predeterm ned val ue : ‘
predetermined addresses.

‘A winding motor 55 winds and rewinds the film, and a
" mirror motor 57 moves a mirror up and down. Ti'xe op'eraf.ions
of the motors 55 and 57 are controlled by the CPU 41
through a motor drive circuit 59.

A release magnet RL releases  the - mechanica‘_l“
engagement of the shutter to begin the release. operation. A
shutter mechanism (shutter curtain) thus. released from the
mechanical engagement by the release magnet RL is
disengageably engaged by a leading curtain magnet ES1 and a
e o trailing curtain magnet ESZ', so . that the movement of the

" shutter curtain is controlled thereby. A diaphragm magnet
EE stops the stop-down operation of the the taking lens
diaphragm. The operations of these magnets are controlled

-by the CPU 41 through a magnet drive circuit 61.

An EE pulse ' counter ' 63 generates EE pulses 1in

‘association with the stop-down operation, which is in turn

associated with the up-down movement of the mirror,

subsequent to the shutter release and sends ' the -outputs



whi ch has -pbeen set .in the canera body. The "l.ens manual node" nentioned
above is a nmanual di aphragm node in which the diaphragmvalue is manually
set on the taking | ens side. The I ens-auto node will also be referred to -
. as a "body set" hereinafter. Input-ports PCO ~ PC2 and PBO ~ PB5 of the |PU
43 are connected to a main switch SWWAIN_a photoneter switch SW5, a rel ease
switch SWR an exposure node switch - , a drive swtch SWDRI VE, an
exposure correcting swwtch SWEF, . an tgﬁ sensitivity setti ng. swi'tch.

SW SO,

a thezeof o cHhey\eers,F Dop h8Ed

teRU sdeLD, Thes f&H i 4 fOunfes

main switch SWWAI N is associated with the main switch | ever 31. The

phot oret erth&i tkevehs changee 9| khe RAxth RRRR And sehan athe wicownted

shutter

button 15. The switch SW5 renmins open until the shutter button.

15 i s deprrumker hyreaghas gt cpalue wdanresranding | ot ythed s@¢ Wiaphyagsh

SWR is turned ON when the shutter button 15 is depressed by full

exposur e—salnewAveh dw/odtaphtagne magrieke ERi tich SYDReYEON cthrsughattde
wi th the exposure node/drive | ever 29. The exposure correcting switch SWEF
and .the | $@grexisi tdmive smindwict s\val cleteS\WsBOpar ¢hassstopt-downi t bpelration:

exposure/ISO | ever 27. The clear switch SWCL and the hold sw tch SWHOLD

4

step. The

remai n opatheydby maheltammg)eutev@imsmgmtedlbemons clear button 23 and
hol d button 25, are a :

Ports PLO—_v PL6 of the CPU 43 are connected to the
mount pins (A/M, CONT, RES/Fmin3, SI/Fmin2, Fmaxl, .Fmax2,
“SCK /Fminl) thereby completing an  electrical connection.

to -the taking  lens . 65 (i.e., memqry or . control means

t-h_ert_éof)._ The IPU 43 communicates with the taking lens 65

through the ports. PLO ~ PL6 to0 read the. lens data including

-the -open : F: number Fmin, the maximum F  number Fmax, the

focal. length £, etc. .

 The taking lens 65 has ‘a lens. auto/manual selection

‘switch 67 which switches between .a manual diaphragm mode

(.lens—manual (1LM) modé) and an automatic = diaphragm mode
(lgns-anto_-_(LA)' mode) in ‘association with a diaphragm ring..

The lens auto/manual ‘selection switch 67 is. connected to an
input port PLO .of the IPU 43 through the mount pin A/M. The
IPU 43 determines the existence of the manual _diaphragm
m'odé or .the automatic diaphragm mode in éccordance with the

level of the port PLO. The "lens-auto mode" mentioned above

is an. automatic diaphragm mode in which the  stop-down

mechanism of. the camera continues the stop-down operation



effected. The IPU 43 detects the OV OFF state of the swtches SW R
mentioned above, in accordance with the input levels of the input ports
PC and PB of the |PU 43 to performthe necessary.operations. A pair of

i nput ports PAO and PAl and another pair of input ports PA2 and PA3 of the
| PU 43 are connected to the TV electronic dial 17 and the Av

el ectronic dial 19, respectively. Eaclﬂof the TV electronic dial 17 and
the Av electronic dial 19 has a click-stop rotation nechani sm per se known,
For exanpl e,untdlpaitheof digrhiragm t vaBAR@ arkedokesr caai rpeedéaxminedt aval ae
a click-stop position, when the electronic dials 17 and 19 are rotated in
a ¢l ockw sewlrialouhasr demxkwset din ethieoncaméeal carly of dflee of'lehs imsoutal
btfrts first drops to "L" and then the | evel of the other drops to |evel
"L", in accmodeficem@ntbohéd@ dibonvad | @8 (4 manualdl adliaphpagihhanodieal $n which
Thereafter, the one input port, the |evel of which has dropped to |level "L"
prior-to thahet h@iaphtaght Uvatdet OikhemahGallyg Sédt conri thet atdlin®t Nagns
Since the order of change in the level of the input ports PAO and PAl or

PA2 and PA3sdqends qgik t hens-aeitd! i @faef wiel diadlsy bbe tdkédhedaRo as a
discrimnate the direction of rotation based on the order of change. A

group of pomgggblGRtanfePRinh£itas .| PU 43 are connected to an LCD display
panel 69 and an’indicator 71. The indicator .

Input ports PCO ~ PC2 and PBO ~PB§ of the IPU 43 are

s ' connected to a main switch SWMAIN, a photometer switch SWS,
a release switch SWR, an exposure Iﬁode switch SWMODE, a

drive switch SWDRIVE, an exposure correcting switch SWt EF,

an ' ISO sensiti‘vity' setting switch SWISO, a clear switch

SWCL and a hold switch SWHOLD, respectively. o

The main switch SWMAIN 1is associated with the ‘main
switch lever 31. The photometer switch SWS and the release
switch SWR are associated with the shutter button 15. The
switch SWS remains open until the shutter button 15 is
depressed by a half step at which point it is turned ON.
" The switch SWR is turned ON whgh the shutter button 15 is
depressed by full step. The exposure mode switch SWMODE and
the drive switch SWDRIVE are associated with the exposure

- - 'mode/drive lever 29. The exposure correcting switch SWt EF

- and the ISO sensitivity setting switch SWISO are associated

"with the exposure/ISO lever 27. -The clear switch' SWCL and

" the hold switch SWHOLD remain open until their respective

associated buttons, c¢lear button 2_3 and hold button 25, are



71 is located-in the finder. The . LCD. panel 69 is controlled by

the 1PU 43 to indicate various photographic information, such as the
exposure node, the shutter speed Tv, the diaphragm val ue Av, the nunber

of remaining frames in a roll -of film the drive node and other data (i.e
| SO sensitivity data, and exposure correcting data EF, etc.).

£

The i ndi cat or

71 within the finder has indicating elen@@s 7l1a.and 71b (Figure 42E) .which
‘indicate the shutter speed Tv, the di aphragmval ue Av, and an

under - expos@f€ect@@s - exposure or optinum exposure: of - the film  The
indicator 71 also has an indicating element 71c which indicates whet her or
not the menory i sTheckdll 4Be defeats citheui®N/@FFustate of the swHitwhes
syst em enbodyi ng the present invention, as discussed above,

oper at es asSWpl ment ionelotabavest - {heaczordancie twietBhtheerirgeedl@velshef
di aphragm val ue Av, and the object brightness Bv in the arithnetic

operati on
val ues.

di scussed hedcwssaiy opdedeivnsio the flow chart shown in Fig. 5 The main

operation

thecusgart pertw PCe aml | PBhosf udesl iTPakGul 8bi metferiPEXe
Mai n Operation of CPU The nmin operation of the CPU 41 will be

Is carried out in accordance wth the programstored in

ROM 41a of the CRY gdir of input ports PAO and PAl- and another pair of

input ports PA2 and PA3 of the IPU'43 are connected to the
TV electronic dial 17 and the Av  electronie dial 19,
respectively. Each of the TV electronic dial 17 and the Av

electronic dial 19 has a click-stop- rotation mechanism per

- se ‘known. For example, a pai-.r of input ports-' PAO and PAl

are in ‘a floating state at a click-stop position, when the
electronic dials 17 and 19 are rotated in a clockwise or
counterclockwise direction, the level of one of the input

ports first drops to "L" and then the level of the other

a

drops to level "L", in accordance with the direction: of the

rotation of the dials. Thereafter, the one input port, the

level of which hgs-dropped to level "L" prior to the other,

the order of change in the level of the input ports PA0O and
PAl or PA2 and PA3 depends on the- rotation of the dials,
the IPU 43 can discriminate the direction of rotation based

on the order of change.

group of ports PLCD and PD of the IPU 43 . are connected

to an LCD display paﬁel 69 and an indicator 71. The indicator

'is returned to the floating state prior to the other. Since -

-

\;)

-



Wien the photoneter swi.tch SWs5is turned ON after the main switch SWAIN
is turned .ON electrical . power is supplied to the CPU 41 and the
operation shown in the flow chart of Fig. 5 is performed. The CPU 41 first
initializes all the input ports P at step S11,. and then initializes the
RAM 41b at step S12. Thereafter, the DX,code (I1SO sensitivity SV), the
obj ect brightness Bv, and .the diaphr2@n1 value. Av set by the
di aphragm vgl une 53 when in the LM node e input_tot CPU (steps, S13,
S14 and S15f1 TH& edkQeat JIt htNCPE™&1 &%ﬂ%ﬁ"cat esTWthp‘&Re pageds (&P is
receive the necessary data, such as the set photo%raphic.exposure mode and
the exposur EopkEPdAed cb¥. the ofPUhedd pbu3 indigats cyarines @Rhgkegraphic
6rﬁceeds to step - S18 in which the exposure calculation is effected to
obt ai n opt i AnfPEmpsione fonehr #s the R¥pPPEUReec Magden : thee sbutbercedsspeed
phot ographi ¢ exposure node, the <calculation being based on the 1SO
sensi tivit yTv,S\the addaphragm oiflaw . Avhr itlie npumberBwf rewainliageafxames
~the CPU 41 perforns data comruni cation with the 23 IPU 43 to send
the cal cul dhed »dbsofefillact e drive, melet tazrd speeelr Tdatad (di.ephr apso
value Av) to the IPU 43 (step S19).

sensitivity data, and exposure correcting datat+ EF, etc.).

The indicator 71 within the finder has indicating elements

71a and 71b (Figure 42E) which indicate the shutter speed Tv,

' the diaphragm value Av, and an under-exposure, over-exposure
.or optimum exposure of the f£ilm. . The indicator 71 also has
an indicating element 71lc which indicates whether or not
the memory is locked.

The main circuit structure of the camera - system

embodying the present invention,. as discussed above,

. operates as follows. Note that the values of the shutter

speed Tv, the diaphragm value Av, and the object'brightness

s * Bv .in the arithmetic ope:étion -discussed below .are ali

-those used in calculating the APEX values.



LS

After t he exposure factors are determ ned, the control proceeds
to step S20 where it is determ ned whether or not the release swtch SWRis
turned ON. If the release switch SWR is turned ON, the releasing .
operation is effected (step S21). - If the release switch SWR is turned
OFF, the control is returned to step S13. Wile the power is held (i.e.,
..—=whil e the power continues to be supplié&d¥ the operations of step S13 to
step S20 are repeated. Data Communication with | PU The CPU 41 perforns data
comuni cat i on- wi MeimOnrealien ofr{PWata communication will be expl ai ned
below with reference to Fig. 6 and Table 1 (page 103). Each of the CPU 41
and |'PU 43 has 't 8h® nBpincpPesabianrnPf o the %EHDY#' -1 - ked PhTRussedh
are connected to each other. The CPU 41 raises the | evel of the term nal CEu
(not shownpPeleow twikh | pefegencger dodyther fEowmehiach ishowwvhen Flig.| FU 4Bhe
monitors the level of the terminal CE which is changed from"L" to "H', the
| evel of tmeineraperatiioyY is dcayprdedandutheninai seg¢ordandeat with the
interruption by the CPU 41 is pernmitted. 24 \Wen the CPU 41 .nonitors the
per mi ssi onprogkamestoped dncl o8k ROMyrHla icft dthe@PH 041 he terni nal . SCK( not
shown) , - '
_ .

When the photometer switch SWS is. turned ON after the
. main. switch . SWMAIN is turned . ON, electrical . power is
supplied ‘to the CEU 41 anduthefoperatioh shown in . the fléw
'chart of Fig. 5 is performed.

The CPU 41 first initializeé all the inp.ut'_por_t,s P at
step S11, and then initializes the RAM 41b at step S12.
Thereafter, the DX code - (ISO seris-iﬁivity SV), the object
brightness Bv, and the di-aph-ragm ~.value  Av . set by thé
diaphragm .volume 53 when in ‘the LM mode, are input to the
CPU /(steps S13, S14 and S15).

Thereafter, the CPU 41'-communicates.;with- the IPU 43
~ to receive the-'_'nece'ssary dat'a', such as: the set photog‘raphi_c' o/
expoéure mode-ahd~fhe'exposure factors,.etc.; from the IPU
43 (step Slé).

The . control proceeds to step S18 in ' which the
exposure calculation is effected to obtain optimum exposure
- factors in - accordance w_ith the .selécted : photographic

exposure mode, the Ca]_.culation’ being . based on .the' IS0

sensitivity Sv._and the object. brightness Bv, . etc.

Thereafter, the CPU 41 performs data communication with the



and a command is._output to the termnal DATA Upon conpl eti on of
recei pt of the command, the |PU 43 drops and then raises the.level of the
term nal READY, so that the CPU 41 detects the conpletion of the receipt.
The I PU 43 outputs data corresponding to the received comand in
~accordance wth the clock signal sent. from the termnal SCK of the
CPU 41, ar receives data fromthe CPU 41.Q@hen the communication of the
necessary data is conpleted, the 1PU 43 drops the level of the
term nal REABY 43 Thteeasend thee aglgulatedir gxpospre | Eactorsf (ihe.,
termnal CE, so that the IPU 43 detects that the data

copmuni cat | @hutiter t ispeed) My cengl edédphragienvahee| Ry X3 trmonitther s IPUt he3
|€vel drop of the terminal CE, the I1PU 43 raises the |level of the
term nal REABYepo Sitish the data comunicati-on. AE - Sub-routine The
sub-routi ne for cal cul ating t he exposure (automatic exposure

nmode) -at step Jftemi | lthebe esposuseed fttwryi t lareel caeteeminedhe fiaw
chart shown in Fig 7 In this AE process, the DX codes representing the

| SO sensi ti dontrvle pooveedsd too S SabUsherd | 161 $enddterndhed’) whéther
step S50. The DX codes "of the 1SO sensitivity - consist of 5 bit

signal s andodf ;id€agnay refi@alse’ Gultdh NSWRO 18! ltlrddd 0lX3, 1X%nd %Pe foise

Dx6 whi ch cone into contact
switch SWR is turned ON, the releasing operation .is

\ effected (step S21).- —if the release switch SWR is turned
OFF, the control is returned to step S13. While the power
'is held (i.e., -while the power continues to be supplied),
the operations of step S13 to step S20 are repeated.---:
Data Communication with IPU
The CPU 41 performs data communication with the IPU
43. The data communication will be explained below with
reference to Fig. 6 and Table 1 (page 103).
o o : - : Each of the CPU 41 and IPU 43 has
terminals corresponding to CE, READY, "SCK , and DATA which
are connected to each other.
The CPU 41 raises the level of the terminal CE (not
shown), so that IPU 43 is ready for communication. When the
IPU 43 monitors the 1level of the terminal CE which is

changed from "L" to "H", the level of the terminal READY is

dropped and then raised, so that interrdptibn by the CPU 41

'is permitted.



with the codes in the illustrated enbodi nent. The upper three bits (DX4,
DX3 and DX2) constitute an integer and the lower two bits (DX5 and DX6) a
decimal . For example, .if the decimal is "01" or "II", the APEX val ue
is 0/3, if the decimal is "10", the APEX value is 1/3, and if the deci nal
is "00", the APEX value is 2/3. The decippl thus converted to the APEX
value is added to the integer. For exanpﬁgﬁnthe DX code of 1SO 100 is

represented by Sv=5, since integer,, "101" is converied .to an APEX
value M5 o PRERIAIS P00 AT THSREEQRR . kel PEISRAST oFto LHPSTTuRE,
Thereafter, the ohject brightness Bv.is copverted to a _calculatin
ohect  braghissk Signnt LA PREPEL Yoo thel LETMIARL bySCK| POt hEhoun)
foll ow ng equation: BVD=Bv + 7, (step S51). Thereafter, the film '
sensitivity3RY afld COR@a®EH o ¢ VHRMEL i ¥Ry vERee S@rmipatonPdTfed t o Upon
calculating sensitivity SVD and a cal cul ati ng exposure. correcting.val ue.
XVD suit altewplesioncqfourecednt Of the ngommaad.f thewiRY dfudrops, and
respectively (step S52): SVD=Sv- 1;- XVD=4- Xv The -=above-nentioned
oper ati ons theneffadisasl kbe oheyel o gff etbat temmimadlie READW, hesocdthat atthey
exposure factors BVD, SVD, XVD from being negative, but also to unify
t he accur acGPr 4¥ edetectsof thée compdutrion aoforshe o deced pt/.8Efhe. KREP43
Consequently, the APEX calculation (i.e., addition ' ’ '
outputs data .corresponding - to the received command in

accordance ;with  the- clock sighal--senéi.from_ the terminal
“SCK™ ofjthe_C?U;A;;'or recei?és data f?bm;the_CPU 41..

When the cgmmunication. 0§  the ﬁecessary; data is
completed;; thei Iéqz_43 drops ;théﬂ_révqii of  the terminal
READY. | Thereafter, the CPU 41t d;ops.ithe level _of~.the
terminal CE, so that the IPU 43 detects that the data
commuﬁication withmthe CrU is-compieted; ;'when the IPU 43
monitors. . the.:level'"drop of Vtge:'te;min51  CE, the IPU 43

 raises the level of the terminal__'READ‘( to. finish the data

.communication.

AE Sub-routine
The sub-routine for calculating .. the  exposure
~{automatic exposure .modé)- at -step:ssis-fwill. be discussed

below with reference to the flow chart shown in Fig. 7.

..In this AE. process, the DX  codes representing the I1SO

sensitivity are converted to APEX ﬂyalues, (film sensitivity

" 8Sv) at step. S50.  The DX codes- Qf. the ISO. sensitivity



-

and subtraction) can be easily effected without considering the cal cul ation
accuracy. Note that since the precision of Sv and Xv is within 1/3 Bv, it
I*s; in., theory inpossible to convert themto values of a 1/8Ev step. To
this end, Sv and Xv are rqunded " appr oxi rrately 1/3Ev and 2/ 3Ev to
3/ 8Ev and 5/ 8Ev, respectively. Thereaf ter, t hed*Bri ght ness correction
value MD - dependlng on a change of tﬁkSopen F nunber, is calculated
at step S53. The brightness correctjon value M\D is adapted to correct the
obj ect bri ghPREIgtRP q;s o® adity $AIRRLS napde %B?poé'ﬂ?@ &Y athe| RiyeafeX aping
c,onstant val ue, regardless of, for exanple a change in the open F
number - (i .65, bitgdaR¥dii PHIi ghRRAes DXSf ﬂﬂﬁapgﬁsﬁhéﬁ pmepohitte cendact
val ue pecullar to the taking |ens. The brightness correection
value MDwith theit cddesn irhe theakiiddusitaatedyyembodimendt.i ofhef . upper
| PU 43 with the taking lens (IPU-|lens comunication), which will be
di scussed hrxeeabits; (D¥4d iRX3randf ®X29d cinstd tute ahPUntégert cand héhe
CPU 41 through the CPU-IPU comunication at step S16. Thereafter, the

cal cul ati nglowex pbwar ®itsal (BX5 Lahd- DX6Qala udet bflal baFed @xanidegal ©fll 8heng

obj ect brightness BVD, the calculating sensitivity SVD, the
cal cul ati ne®WB Ul COD1ECt bRy VEIUES X¥H AREX thslaél 9H¥ N@Y3, CYE egheng
val ue MND by using the foll ow ng fornula

decimal is "10", the APEX value is 1/3, and if the decimal

Lo is "00", the APEX value is 2/3. The decimal thus converted

i
to the APEX value is added to the integer. Fof example, the
‘DX code of IS0 °'100 is represented by Sv=5, since the |
integer "101" is converted to an APEX value "5" and the
decimal "01" is converéed to an APEX value ."0".
Thereafter, the object brightness Bv is converted to
a calculating ‘object brightness BVD suitable for
calculation by using the following equation: BVD=Bv + 7,
(step S51). Thereafter, the £film sensitivity Sv- and the
g#i_ exposure correcting wvalue Xv are converted to a calculating

sensitivity SVD and a calculating exposure correcting value.
XVD suitable for calculation by using . the following
equations, respectively {(step S52):

-SVD=SV—.1{ -XVD=4- Xv

The -above-mentioned operations are  effected not only

to prevent  the values of the: calculating exposure factors

BVD, SVD, XVD from being . negative, but also: to unify the

accuracy or precision of the exposure factors to be a 1/8Ev



27 LVD=BVD + SVD + XVD + M\D The CPU- 41 detects the selected. -—exposure ’
node and calls t he exposure factor cal cul ati ng sub-routine

corresponding to the sel ected exposure node (steps S55-1~ S55-n, S56-1~

S56-n) . The di aphragm value Av and the shutter speed Tv are then
calculated in accordance with the al gorithm of the sel ected exposure node.
Thereafter, the control is returned. Mo an i ncorrect—exposure node i s—

set, an error operatjon as described below.is carried out gstep.857 - Error
Operation | §t8Re er roPnSpANeRt LY. aithg o pPEY; cpleylpligp.  (heecal AdAitign
shutter speed TVD and the cal cul ating di aphragm val ue. AVD are replaced with
‘a cal cul at'i ARdnBYREFAGHIAR L CaPcdRR TE YarRE feetged uvithaytpsanaidering "
di aphragm val ue AVDVAX, respectively, and the nunber PN (or Pno) of EE -~ °
pul ses is s&he malqyatigx agenragyue, Note thagomince Thbe epreeisiomheof -
calculating shutter speed TVD (the calculating mnmaximumshutter speed-
TVDVAX ') an8vt lend akvulist i wthinpl/adgnEval dé A (- etheare émbogbabileg to
maxi mum di aphragm val ue AVDVAX) are converted to val ues suitable for
transmi ssi ocohvetrbe thién to paduessef d abg8Ed $YEH. ToTthid\Vend, aisy AdAT
(AVD- AVT), as explained in detail hereinafter (see Fig. 8).
Ther eaf t er, x¢heax@nidolindesl r eburapproximately 1/3Ev:and 2/3Ev to 3/8Ev

and 5/8Ev, respectively.

Thereafter, : the br._ightne_ss-. _ch-rection -value MND \d‘
depending on a. change of the open F. number, is calculated
at step S53. The brightness correction value MND is adapted
to correct the object brightness Bv so as to maintain the
-exposure on a . film plane at. a constant valie, regardléss
of, for example, -a Change- in the open .F number (i.e., .
change in brightness of the lens) during zooming. and is a
value . peculiar to the taking  .lens.- The - brightness
correction value 'MND is;.inputﬂaﬁrbm;;the taking lens by
communication -of . the IPU 43‘withathe taking lens (IPU-lens Al
communication), which will be discussed hereinafter, and is
transferred from the IPU 43 to the CPU .41  through the
CPU-IPU communication at step Si6. - .

Thereafter,  the calculating- :exposure value LVD -is

calculated, -based on. the calculating 'object.-. brightness BVD, -

the - calculatin_g -sensi-tivity SVD, . the calculating exposure

correcting value XVD, and the brigptness correcting. value

MND by using the following formula; ... -
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It is possible to replace one or both of the calculating shutter
speed TVD and the cal cul ating di aphragm value AVD wi th a cal cul ati ng

m ni mrum shutter speed TVDM' N and a cal cul ati ng mi:ni num di aphragm val ue
AVDM N, in place of the <calculating nmaximum shutter speed TVDVAX
and the cal cul ati ng maxi mum di aphragm val ue. AVDMAX, respectively.
Exposure Cal cul ating Sub-routine In theQ7llustrated enbodinent, the
exposure nodes include a program automatic exposure node in which
the shutter speedVR+BVihet EVEbhr 3R valMND are automatically set in
.accordance with the object brightness, a shutter speed priority (EE LA)

. automatic - exposthe nc@¥ (@llendetettsnotibe i selebted - ekposurepmaden arxd ue

“'s automaticall y set in accordance with the manually set shutter speed
and obj ect cheailght nete = a edipgEumgM pfactory (ESaldéulatingat i Gub{aaait ine
node in which the shutter speed is automatically set in accordance -
with the neeweebponding apbr agie vValelected obkpokubei ghédesYsteps ' 5BSHa

. exposure (Manual LA) and bul b exposure (Bulb LA) nodes, and a
di aphragm gsb0hi t Y s56E3~LA562)0N8at i o pogiaphiags (valae RVl JHNe)the
Furthernore, in the illustrated enbodinent, there is a |imted program

(Program Lijfi}rae! pedd P¥PaTer & HEH €ca PcRY BEEAPHAO Ao dAEE [ 08" e
automati c exposure node used as a specific program exposure node, a
hyper shubigbrithm of the selected exposure mode. Thereafter, the
A control is returried.- -If an incorrect exposure mode is set,

an error operation as described below is carried out (step

- 857). -

Error Operation

In the error operation at step 5§57 (Figure 8), the
calqulatin'g shutter speed TVD and the caleculating diaphragnm
‘'value AVD are replaced with a calculating maximum shutter speed
TVDMAX ‘and a calculating maximum diaphragm value AVDMAX,
respectively, and the number PN (or Pno) -of EE pulses is
set at' the maximum value, i.e., 225. Thereafter, the
calculating shutter speed TVD (the calculating ' maximum
‘shutter speed TVDMAX ) and: the calCulating -"diaphragm value
AVD (i.e., the calculating maximum diaphragm value AVDMAX)

are converted to values suitable for transmission to the

IPU in processes labeled TVDT - (TVD— TVT) and AVDT (AVD-

AVT), -as explained in detail hereinafter (see Fig. 8).

Thereafter, the control is returned..



priority (Hyper EE) automatjc exposure node (l|ens-auta node), and a
hyper diaphragmpriority (Hyper ES) automatic exposure node. The follow.ng
di scussion wll be directed to an exposure factor calculation process
in the above-nenti oned exposure nodes with reference to Figs. 9 through 23.
Hyper Program The hyper program exposure node referred to herein is a node
in which the program node the EE aut onatiZz8exposure nmpbde and the—ES

aut omati ¢ exposure_node are changed by optionally selecting the hyper
program exposure nmble, ishe PRERIDIE aticondeRrlasgosone mede, koth heolfypdihe
ES automati c exposure node. = Operations of Hyper-program node are
i dentical tocahowbabinghshntdierargppedqTVh nand, thecepalchbating @amﬂm&gm
node can be varied between-the above three nodes by actuating the

el ectroni ¢ dvalwe 1AVIPD withhea clasdrcudstttinyg 2ﬂ1nlimgmr esh@ttehovapeed -fIVDMIN
chart involving the hyper program exposure node and the ordinary
program expasdr @ ngskcabhat fhg. mlitisumsddapheggmm vl iags amheneofinF_iplsice
the rel ati onship between the «calculating TVD corresponding to the

val ue  and dhe tial RN iryD ol fmfaPoHNLdP . idiRelV mexsaimaltm@.d
by the following fornula, in accordance with the fornula at step S54.

calculating maximum diaphragm value AVDMAX, respectively.

Exposure Calculating Sub-routine

In the 'ill'ustratea embodiment, the exposure modes
include a program ._ automatic e:éposu-re_ mode . in whieh the
shutter'speéd' and the diaphragm va;-ue are automatically set
in accordance with the objecf brightness, a shutter sbeed-
-priority. (EE LA) atitomati-c exposure mode (lens-auto mode)
in which . the 'diaphragm '_va_l'ue_-' is auntomatically set in
- accordance: w_ith-- the manu_all.Yi set. shu‘t_ter speed and: object
brightness, a diaphragm pri_.ori'ty__ (ES LA) éut_omatic exposure
mode in which -the shutter "speed . is: automatically set in
accordance with the manually jset diaphra_gm value and object
brightness,  -a manual exposure (Manual LA) and bulb
exposure (Bulb LA) modes, and a: diaéh-ragm-prior.ity.-_(ES. LA)
automatic exposure mode (1ens~ma-_nuai- mode) .. ~-

Furthermore, .in the illustrated embodiment, there is

a limited program (Program. LIMT) automatic  exposure mode, a
hyper-program- (Hyper Program) au'tomatic- exposure mode used

as a - specific . program . exposure : mode, - a -hyper -shutter

>



T

LVD=BVD+ SVD: + XVD + M\D =(Bv+ 7)+. (Sv-——1)+ (4- Xv) + M\D =(Bv+ Sv- Xv+-
M\D) + 10 =Ev + 10 =Tv + Av+ 10 =(Tv+ 5 4/8)+ (Av + 4 4/8) =TVD+ AVD Here,
Ev=Bv + Sv- Xv+ M\D TVD=Tv #+ 5 4/8 ...(1) AVD=Av + 4 4/8 ..(2). From the
equations (1) and (2), the relationships between Tv and TVD and

bet ween Av and AVD are obtained. The respective,” constants added to Tv and
Av in equations (1) and (2)-are not 'linffled-te 5 4/8 and 4 4/8 and can be

any two val ues ose symis 1Q . The values of 5 4/8 and 4 4/8 agre
sel ected *F*Y% Yappflg‘ﬂi’?rﬁt e%Et)o WPat G or €XPASULR:  MOGSy ns-auto
.Correspondences between Tv and TVD and between Av and .AVD thus obtai ned
\are shown MPARAs| €309 A\(h¥REF e Haphkpgm 19xigrdtyos(Hyper ES) automatic

by way of exanple: In the program exposure node, the optinum cal cul ati ng
shutter sp&FPOSHYS MOAEnt ai ned by the fol l owi ng equation: TVD=3/8 LVD + 4

6/8 The calculating exposure value LVD is -obtained at
_ The - following discussion will be . directed to an

exposure factor calculation process in the above-mentioned

exposure modes with reference to Figs. 9 through 23.

o Hyper Program
| Tﬁe hyper program exposure mode referred to herein is
a mode in which the program mode, the EE automatic exposure
mode and the ES automatic exposure mode are changed by
optionally selecting the hyper érogram exposure mode, the
hyper EE automatic exposure mode, or the hyper ES automatic
e#posure mode. Operations of Hyper-program modé are
‘identical .- to those of the ordipary program mode,  except
that the exposure mode can be varied between the. above
three ' modes by actuating the electronic dials 17,19.or'the
clear button 23.

Figure 9 shows a flow chart involving the  hyper
program .exposure lmode and the ordinary program exposure
mode and Fig. 10 shows a program diagram thereof.

First,

the relationship between the calculating TVD

corresponding  to the Tv wvalue and. the calculating AVD

corresponding - to the Av value is obtained by the following

formula, in accordance with the formula at step S54.

—



step S54.—— Consequently, the optinmum cal cul ati ng di aphragm val ue AVD i s
obtained fromthe result of this calculation (steps S61~ S78). The equation
.mentioned above is --obtained fromthe basic.fornula of ‘the programline
(Tv=3/8 Ev+ 3) in which TVD=Tv+ 5 4/8 and AVD=Av+ 4 4/8. When
the optinmum cal culating shutter speed TVD ;EFd t he opti nmum cal cul ati ng

-di aphragm val ue—are within the shutter cap lity range of the-canera body

11 (range between t b@ iﬁuﬂter speed TVDMAX and the

cal culati ng m ni rum lil‘%F?u? %.%8@9%.?@%*4k@} nd the di aphragm capability :

range of the taking I (ra the | cul ati ng maxi num -

di aphragm val ue - AVDK/&X"' 73 vt he "éa‘l“gul}% ] n'b Ml&ﬁ] ni'mum di aphr agm w,

value AVDM N), the opthun1caIcuIatlsﬁishutter speed and the optinmum '

cal cul ating di aphr agm 7AP¥d §¥& Kt 1%nd the EE pul se number PN,

used to nmaintain the dlaphragn1value Av of the dlaphragn1of the taking | ens

during the rel easing op BVart — js calculated <{steps -S62, 'S64 ~ S66,

S68, S69, S72). The nmaxi mum shutter speed TVDVAX and the nlnlnun1d|aphragn1.

val uee AVDM N referred e8vareAVHe 18axi num shutter. speed and--the open F

nunber, respectively. The maxi mum and mi ni rum shutter speeds TVDVAX and

TVDM N ar e pecul i ar to={Be+c&ndr8)dodpv Hl 4ardd8r e TVDVAX =13 . (1/8000

sec.) and TVDMN 5 (30 sec.) in the |IIustrated enbodi nent ,

"respectively. - Con3¥QueAVDY, as ' _

Ev=Bv + Sv-— Xv+ MND
TVD=Tv + 5 4/8 ...(1)
"AVD=Av + 4 4/8 ...(2) .

T o . .From .the equations_-(l); and (2), .the relatibnshipS'
between Tv.and TVD and between Avfand;AVD are obtained. The
.respective . constants added-_to Tv-lendg_Av_-in. equations (1)
and (2) are not limited to 5 4/8 and 4 4/8 and can be any
two values whose sum is 10, - The.ﬁalues_of 5 4/8 and 4 4/8

. are selected to . be approx1mate to each other in the Nt
embodiment. _Correspondences;betWeen Tv-end,TVD_and beﬁween:
Av and _AVD thus obtained are.shqwn jn Tab1eﬁ2 and . Table 3
. (pages 104 and 105}, o - - . . by way of.

example: .. . . . . e P . - -

In the program exposure que, the optimum calculeting

shutter speed TVD is obtained by the followxng equat1on.

TVD—3/8 LVD + 4 6/8

The . calculating exposure value LVD is obtained at



TVD=TV+ 5 4/8, the calcul ating nmaxi mum and m ni num shutter speed TVDMAX
and TVDM N are represented respectively by; TVDVAX =TVMAX + 5 4/8=18 4/8 .
TVDMN =TVMN + 5 4/8=0 4/8 The calculating maxinum and nininum
shutter speed TVDVAX and TVDM N are stored in advance in the internal ROM
41a of the CPU 41 and are nenorized at predeterm ned addresses of

the RAM 41b during the operations. Usjng :z;qhe I nherent maxi num and

m ni mum di aphragm val ues AVMAX and AVM N-and the fornula (AVD=AV+ 4 4/8),
~the cal cul at hgpmBa4um Lonsequentl v aptheagoptamums AT tikg AdIdPN @ din
represented respectively by, AVDVAX =AVMAX + 4 4/8 AVDM N =AVM N + 4 4/8
Jhe maxi num value AV Mis) Gldireedn fniicthe A\BdRA1 N8 FAPR 1% AR 1Y 196
t\ﬁe comuni cation with the taking lens at step S35 (Figure 27) and the

cal cul ati ng (skepsns6n< $78) rum di aphragm values AVDVAX and AVDM N are
stored in the internal- RAM41b of the CPU 41 at. predeterm ned addresses

thereof. If the obpget dgua®foR’ i Bbht2bnear Kablveal ¢ !LBBEaERSFOP rBH™M the
exposure factors using the above-nentioned programline, the Tol [ owng
operati ons & Al FoRthudl! - o¥&hd NBroBiramt 1fnd OQTW=|%:EV+ 3) in which
TVD=Tv+ 5 4/8 .and AVD=Av+ 4 4/8. _When the thi_mum
calcul'afing shutter speed TVD and the optimum calculating
\_/ diaphragm value are within the shutter capability raﬁge'of
'the camefa body 11 (range between the cal'cuiating maximum
shutter speed TVDMAX and the calculatirig ‘minimum shutter
speed TVDMIN) and th.e diaphfagm capability rénge of the
‘taking lens (range between ' the calculatiﬁg max imum
diaphragm value AVDMAX and the' calculating ' minimum
'diaphr'agm value AVDMIN), the optimum calculating shutter
'speed and the optimum calculating diaphragm value are
maintained, and the EE pulse number PN, used to maintain
“the diaphragm value Av of the diaphragm of the taking lens
"during the releasing operation, is ' calculated (steps 562,
'S64 '~ S66, S68, S69, S72). The maximum shutter speed TVDMAX
and the minimum diaphragm value AVDMIN referred td ‘are the
maximum shut'ter speed and~-the. open F number, respeétively.
The "max,im'um and’ minimum shutter speeds TVDMAX and

‘TVDMIN are peculiar to the camera body ‘11 and are TVDMAX

=13 (1/8000 sec.) and TVDMIN =-5 (30 sec.) in the

‘illustrated embodiment, respectively. - Consequently, as



|f _the calculating shutter speed TVD is |larger than 33 the cal cul ating
maxi mum shutter speed TVDMAX, the optinmum cal cul ating di aphragm val ue
AVD is calculated after the cal cul ating shutter speed TVD - is -
replaced wth the cal cul ating maxi mum shutter speed TVDMAX (steps S62 ~
- S64). If the optinum cal cul ati ng di aphragm val ue AVD thus obtained is

within the di aphragm capability range, thé3&E pul se nunber. PN i s obtai ned
'in accordance theremitc%}steps S65, S66, S68 and S72). If the optinmm

cal cul ati ng TYBDRY &g Vi AbD | Ga}GREREIDG, Mamimm| 8Bdat PHYLHER| @it ter

di aphragm val ue AVDMAX, the optinum cal cul ating shutter speed TVD is -
recal cul at ecSp@e@r TVPMAX apd; FVBMINapEel zepagseatgghragpectdvedy BYD s \/
replaced with the calculating maximum diaphragm value AVDMAX (steps '
S65 ~ S68). If theTYRMAXcETWMAY dabcdV8rlBg4dButter . speed TVD - is

| ar ger t han t he cal cul ati ng maxi mum shutter speed TVDMVAX, it is:out

of the range in WHI'éPMINt =PVMINXpoSud£8e@n4lf8 obt ai-ned by any conbi nation

of the calculating shutter speed TVD and the- calculating diaphragm
val ue AVD. Consequrié | ycalenl&tvingt - elaxdsmmci andn minimemseshattetr” speed
|nd|cate that the cal cul ating shutter speed is out of association

(i. -thezmvﬂwﬁmlanaamwﬂMIMnutéhEte&umﬂﬁﬁ auvshuéteh an&edxﬂbﬁknsltmgm
replaced Wi th the

4la. of the: gPp ‘41 and are memg;;ged-uat__predetermined_'
“addreségs.of the RAM;41b-du:ing_thqﬁqpépqtiéns. o ' i)_
- Using the. . inherent_!ma#imum3 and, @inimum diaphragm
values AVMAX and_AVMIN.and the fo;hu;a (AVDéAv+ 4 .4/8), the
calculating maximum and minimum di§ppragﬁ vaiues AVDMAX and
_ AVDMIN.are.represented respectively by; |
‘AVDMAX =AVMAX + 4 4/8
AVDMIN =A‘VM-I_& + 4 4/8
The maximum and minimum-gdiaéhragm- values 'AVMAX and
:AVMIN' are input by  the communlcatlon with the taking lens

. at step 835 (Flgure 27) and the calculating maximum and minimum &J
diaphragm values AVDMAX and _AVDMI-N fare- stored__-__ in t:hé
in-ternal-- RAM 41b of the CPU 41 at predetermined  addresses -
_thereof.

. —. .. . If the object is too brighEJQr_dark-ﬁo:calcuLate the

- optimum exposure -factors usihg’. .the above-mentioned  program

line, the following operations-arejcé:;ied out.

When the object is too-bright:

If the _calcglatihg shutter;_Spegd; TVD. is larger than



cal cul ati ng maxi mum shutter speed TVDVAX to cal cul ate the EE pul se nunber
PN (steps S69 ~ S72). ‘If the recalculated calculating shutter speed
TVD is wthin the shutter: 34 capability range,.since optinum
exposure can be effected, the control skips steps S70 and S71 and.
perfornms the cal cul ation of the EE pul se nunber “PN i n accordance with the
opti mum cal cul ating di aphragm val ue AVD ﬁeps S69 and 72). \Wen the EV
out-of association bit is set at "1", the shutter speed (maximm shutter
speed TVI\/AXt;heamlqmﬁ%hﬂmxsmmt@lrapﬁpagm VENDNAX AVIEWE) pptimum
i ndicated in the LCD display panel 69 in a flickering manner. \Wen the

‘obj ect is tomaldeukating tdibaphpagmunvataecud¥Di ngs dcapbudgtedvabliter AVbhe
I'S smaller than the calculating m ni rum di aphragm value AVDM N, the
opti rum calcalailaginghutsierttespecdpe®dD TVDr echs culmdpechcenf t ewittihe the
cal cul ating di aphragm value AVD is replaced with the calculating

m ni mim  di apdragat s urkaxihih shut tei hepeedatvphiax edstépsuseri Agseshut ter
speed TVDis wthin the shutter <capability range, the value 1is held

and the EE pul serf niyHeer opPimuinS c&Béulating, dfSphidgm div@HeAJRVDS BRus
open F nunber (steps S73~~Sr5, S78). If the optimum calculating shutter -
speed TVD dptained is within the diaphragm capability range, the EE

pulse number PN is obtained in accordance therewith (steps -
N S65, S66, Sl68- and: §72).

"If the optimum calculating diaphragm wvalue AVD is
larger than the calculating maximum diaphragm value AVDMAX,
the optimum  calculating shutter speed TVD  is recalculated
after the optimum calculating diaphragm: .value- *AVD is
replaced with the calculating maximum diaphragm value
AVDMAX (steps S65 ~ S68). If the recalculated calculating
shutter speed T™VD .is larger than . - the calculating
maximum shutter speed TVDMAX, it is out of the range in
"which optimum exposufe ‘can 'be obtained by any -éombination
- 'of the calculating shuttér speed TVD and the calculating
diaphragm value AVD. Consequently, an Ev out-of association
bit is set at "1" to indicate that the calculating shutter
speed is out of association (i.e., -the allowable range), and
the calculating shutter speed TVD is then replaced with the
calculating maximum shutter speed TVDMAX to  calculate the

EE pulse number PN (steps 5§69 ~ S72). - If the recalculated

‘calculating  shutter speed TVD is within the shutter



smal l er than the cal culating m ni mum shutter speed TVDM N.under - exposure
condi tions

exist, and accordingly, the Ev out-of- association bit 1is

set at "I" and the calculating shutter speed TVD is replaced with the

cal cul ating m nimum shutter speed TVDM N. Thereafter, theEE pul se nunber
PN Is set at 0 (steps S75~ S78). TVD, and AVD are stored at _
predet er m ned addresses of the RAM 41b an Hare utilized to control t he
shutter speed and di aphragm, value . when rel easing. Wien th

above- nent | STRRPREYSE | 57098re -BLRGPet RAEIPHE (2¥ROFUTS nF3T abhr aﬁﬁf?ﬁfiﬁg

AVD and the cal cul ati ng shutter speed TVD are replaced wth a

transferr

i ndhe
respectively (steps S79 and S80).

apFngfAl al glelp®/T- 8hePs ¢ B2Ast &nd nF4huiand. Prefprms, the

the cal cul ating shutter speed TVD and the transferring shutter speed TVT
are as foll dke dapFhTuD+calcyl 8tANG=AVDLdphiagyhvElte sAND AUStepse S6%tand

r ounded

in

operation. |
transferring di aphragm value AVT are data of a 1/2Ev step.

When the EV out-of association bit is set at .-“._J:", -the"'

the above equations, TVT and AVT.are rounded in the actual
7. transferring. shutter speed. . TVT . and the

shutter speed - {maximum shutter '..speed' TVMAX) and the

diaphragm (max:.mum diaphragm value AVMAX) is. indicated in

: ..the LCD display panel 69 in a fllckering manner.

When;the:object_is too dark:. . - -

If the optimum calculating . diaphragm value . AVD ' is
smaller than the calculating minimum -diaphragm value
AVDMIN, the optimum calculating gshutter speed TVD is
recalculated after the cal'cul,a.t__-:in'g d:j.aphragm value AVD is
replac_ed' with_-. the cal-culating' minimuﬁ\- diaphragm value
AVDMIN.._If thé :eéalculated célcﬁlating. shutter speed TVD
is . _with_i.n. ..the shﬁtter cépability --range, the value is
held and the EE pul‘se_ number. . PN is set at 0, as the
diaphragm is an open F number (steps S73~.$7.5, 878).. . .

If the optimum ca_lculat;i,n_g shutter speed TVD is

-smaller than .the 'calculating minimum shutter speed TVDMIN,

under-exposure - conditions exist,  and accordingly, the Ev

out-of.. associfation bit is set at _"_1“. and the  calculating

shutter speed TVD is replaced with _th_e_ calculating. min_imum

shutter speed’ TVDMIN. Thereafter, the.EE pulse number PN

W’

: The rel ati onshi ps between the cal cul ati ng
di aphr agm valaleudabianl ofie thenfter pudgedi apmbagm R Ja AsTcandapeeweehth

o



Nanely, when this data is transferred fromthe CPU 41 to IPU 43, the
cal cul ated values of a 1/8Ev step are rounded to 1/2Ev. This is because the
fata is used only to indicate the necessary information in the IPU 43, so
that accuracy greater than a 1/2Ev step is unnecessary. Tables 2 and 3
menti oned above show indi‘cating sections corresponding to 36 the
val ues of TVD and AVD by way of exanple. ¥gus, the operation of the
program exposure node is finished and the programline (diagram shown as
a solid lineis nsétg.atl00i  stlelpai NET6~ S78Y. Li M Y0 BndgrAvD Expes wibdddleat
Figure 11 shows a sub-routi'ne of the limted program exposure (autonatic
exposure) niiedetermiied addregseRNaif C@heS®AM he1balatid adrag ubiliiBed apd
maxi num shutter speeds TVDI and TVD2 and the cal cul ati ng" m ni mrum and

maxi mum di apdyriaral valgmes shibier anﬁlpeeé_f\v_[)?and  RMHraGR V- value Wwhén
operational flowin this sub-routine is simlar to that of the sub-routine
of the progranendisgre nmode except for the follow ng points. Narmely, in
t he sub-routine shown in Fig.

When the above-mentioned operations are completed,
the calculating diaphragm value AVD and the calc#lating
shutter speed TVD are replaced with | a transferring

'K¥5 diaphragm value AVT and a transferring shutter speed TVT,
respectively (steps S79 and S80). The relationships between
the calculating diaphragm value AVD and the transferring
diaphragm value AVT and between the calculating shutter
speed TVD and the transferring shutter speed TVT are as
follows.
TVT=TVD+ 10 4/8

AVT=AVD

Although TVT and AVT are not rounded in the above
equations, TVT and AVT are rohnded in thefactual operation. -

The = transferring shutter speed TVT and the
transferring diaphragm value AVT are data of a 1/2Ev step.
Namely, when this data is transferred from the CPU 41 to
IPU 43, the calculated wvalues of a 1/8Ev step are rounded

to 1/2Ev. This is because the data is used only to indicate

the neCessarY' information in the IPU 43, so that accuracy

greater thén a.1/2'Ev step is unnecessary. Tables 2 and 3

mentioned above show indicating sections corresponding to
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11, the cal culating m ni mum and maxi nrum di aphragm val ues AVDM N and AVDVAX —— -
are replaced with the set m ni num and maxi num di aphragm val ues AVDl1 and
AVD2, respectively (steps S85, S93, S86, S87), and the calculating

m ni rum and nmaxi nrum shutter speeds TVDM N and TVDVAX are repldaced with the
set m ni mum and maxi mum shutter speeds TVDL and TVD2, respectively (steps
S95, S97, S82,S83, S89, S91). TheB'_ ogram di agram of the linited
program exposure node is shown in Fiq. 12 Thﬁ caalh L'&!eat i.ng. m ni num and

maxi mum di &ber ¥ghues @fs TAIDRNd AP ROWRY - ShF£AHE Al cul'ati ng ni ni num and
maxi mum shutter speeds TVDM N and TVDVAX are set by actuatj he d ;e
button 25 and.roffhmisng the Tperakionnaf ditgf".'ﬁ’?- --EaTh'ng\?%IteectlrngﬁFc ot al
19 when the linmited program exposure node has _been sgl e(‘ﬁed. Thg s%gﬂ&lg '
operati on $imushed t andf | Ove - @rearamf lipegs(diagramy, Fhowh aF | e o

di scussed in detail hereinafter. Hyper-EE Automati c Exposure Mdde.

Figure 13)19hevdEn #Fid.| AW ishahtaigfedihe hyper-shutter priority

(Hyper-EE) automatic exposure node. The programdiagramthereof is

shown as a dotted-dashed line in Fig. 10. The operation for-calculating the
exposure factors at the hyper-shutter priority automatic exposure

mode is basically the sane as..the operation of the ordinary shutter

-



T AY

priority automatic exposure nmpde (lens-auto node), except_that the
exposure - node can be changed by actuating the electronic dials 17,
19 or the clear button 23. The. hyper-EE automatic exposure node is an
EE autonatic exposure node which is conpul sively sel ected when the hyper
program exposure node is sel ected and. mhgﬁ,the TV electronic dial 17

has been actuated. Return from theddyper--EE automatic .. exposure

node to the hy - r gl osyre node ig effected by the operation
of the clear buttgﬁiggé%? %Eégﬂe x%?\f't"é‘ﬁ,moé?c. ‘The swi'tch fromthe
hyper - EE aut omat i G, £xposut de to the hyper-ES exposure node is -
soppul si vel y 'effegqlé%PP%yﬁt 10wt i%‘hbb¥g'ﬂ tne, of otheorimifed pyogram
the hyper-EE_automatic.  expqosure node, the set shutter speed TVT
transf erred PEFUYSR (pptematic (expesure ) miade adforwhigh @caphotagrapher
converted to the calculating shutter speed TVD (step S101). The
rel ationshi Fafet #8En thee eRARUIaELIRGg RiNARMER Sbdemaxdmand stivd text capeeilsg
shutter speed TVD is as follows. TVD=TVT- 10 4/8 The transferring shutter
speed TVT, W¥dh iand/ ZTVR2| nasdepthes codvwliaddng trhid o ul @nd ngnakimtmr
speed TVD, which is 1/8 Tv in step, by the above operation. The |
transf erri ngisphnagm sp¥sdu®sT | AVPEpr eeht eAUD2, respectively. The
operational flow in this sub-routine is similér to that of
LA the sub-routine of the program exposure mode except for the
following points. Namely, in the sub-routine shown in Fig.
11, the calculating minimum and maximum diaphragm values
AVDMIN and AVDMAX are replaced with the set minimum and
maximum diaphragm values AVDl1 and AVD2, respectively (steps
585, 893, 886, S87), and the calculating minimum and .
maximum shutte: speeds TVDMIN and TVDMAX are replaced with
the set minimum and maximum shutter speeds TVDl1 and TVD2,
respectively (steps 895, S97, S82,S83, S89, S91). The
o program diagram of the limited program exposure mode is
shown in Fig. 12.
The calculating minimum and maximum diaphragm values
AVDMIN and AVDMAX, and the calculating minimum and maximum
shutter speeds TVDMIN and TVDMAX are set by actuating the
hold button 25 and rotating the Tv electronic dial 17 and

the Av electronic dial 19 when the limited program exposure

mode has been selected. The setting operatién sthn in the

. flow chart of Figs. 39C and 39D will be discussed in
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data of a 1/2Ev step.and is processed upon cal culating, so that the decinmal

pl ace thereof is identical to that of the calculating shutter -speed TVD

(i.e., data which is 1/8Ev in step). Accordingly, the Tv value, which is g
set by the user (i.e., TVI) is set as the calculating shutter speed TVD in
predet erm ned addresses of RAM 41b. Thereafter, the optinum calculating

di aphragm—val ue AVD i s calcul ated usi ng@d8he cal cul ati ng shutter speed TVD ..
and the calcul ating exposure value LVD (step S102). If the optinmum

cal cul ati ngetadd: hereinsfd@®r-A/D is within the diaphragmcapability range,
the values are held and the EE pul se nunber is calculated (steps S103, o
S104, S108~ S11 0. If the optinum cal cul ating di-aphragm val ue AVD i s out ofk‘,
t he di aphragm capability range, nanmely, if the object is too bright or _
dark, the fol | onwHypespEEatusonatic Expdsuyediodthen the object is too

bright: -~ 40 If the optinmum calculating diaphragm value AVD is :
greater than theFdguse alBngshawsnum dEdpwraghavél uoEAVEMAX hyper-shutter

cal cul ating di aphragm value AVD is replaced with the calculating

maxi num dpapbragyn (Hyper-EEAVDEbtomatic expdsure ephadenerThe Cposgsam

an over - exposure condi tion, and accordingly, the EE pul se nunber PN .

is set aftaiagpamAtheteof is shown as a dotted-dashed line in Fig. 10.

' The  operation for calculating the  exposure factors-
at "the hyper-shutter -pr;Qrity automatic exposure mode is: ;;;
basically the_same as the bperatioh OEfthe ordinary shutter |
priority-automatié-exposure mode (lens-auto mode), except thét
the exposure mode éan be changed by -aﬁtuating the
electronic dials -17, 19 or the clear button 23.& |

“The. hyper-EE automatic exposure mode is an EE
automatic exposure mode which ‘is coﬁpulsively selected when -
the hyper program expdsure-mode-is:selected andﬁwheﬁ the.Tv
electronic - dial 17 has been actuated. Return from thé;
hyper-EE automatic exposuré mode  to. the hypereprogfaﬁ.' ;&?
exposure mode. is effected by the Qperation of  the clear'- |
button 23 or the' power switch, etc. The switch from the

. hyper-EE 'automatic'_eprsure mode  to- the- hyper-ES'.exposure:

mode is compulsively effected by the' rotation of the Av
electronic dial 19.. -

In - the hyper~EE automatic exposure mode, the set

- shutter speed TVT transferred from the  IPU 43 by the data

communication is read and converted to the . calculating



of -association bit signal 1is set at "1" to indicate that the optinum
cal culating diaphragm value AVD ‘is out of association (steps S103,
S106 ~SI1O). . Wien ‘the Av out-of-associati'on bit signal is
set, the nunber "22" indicating the diaphragm vallue Av in the LCD

di spl ay panel 69 flickers to indicate over-exposure: Wen object is too
dark: If the optinmm calculating diaﬁhﬂagn1 value AVD is snaller

than the calculating mninum diaphragm value AVDMN, the calculating
di aphragm \shukter\vspeed TVEDI| GstepwiSili@l)he Theé cwedaitignshipnibe tieginr aten
val ue AVDM N. Thi s repl acenent causes an under - exposur e

'Q(ﬁmdi tion, tramsfeanringli shuytert hepéddp IV andbethé’Ncalcsdatding' Oshatter
the Av out-of-association bit signal is set at "1" (steps S103~ S105, S107,

S108, and Skp@ed TVDUS$ ddeFalilagisam as shown as - a dotted and dashed
line in Fig. 10 is obtained. Wien the setting of the EE pulse nunber

PN _is-finished, ivp=T¢a-culgatd /50 di aphragm wvalue AVD and the
cal cul ating shutter speed TVD are converted to the

transferring di agtNeA9fran8EderifYT siifitet NGEdISTOT | NGn 8EH! L& §p9edry

TVT to conplete the operation Tespectively (steps SiI'land S112) .

Hyper - ES Auomali &, EXpES Wi e Qﬁge%afﬁﬁﬂngﬁﬁnsRﬁLQELt¥pég§3TVD,

'Which is 1/8 Tv in step, by the above operation.

K«S ' The transferring shutter speed TVT is _fepresented by
data of a'1/2Ev step and is processed upon calculating, so
that the decimal place thereof is identical to that of the
calculating shutter speed TVD (i.e., data which is 1/8Ev in
step). - Accordingly, the Tv value, which:is set by the user

" (i.e., TVT) is set as the calculating shutter speed TVD in
'predetermined addresses of RAM 41b. |

Thereafter; the optimum calculafing'.diaphragm value

AVD 1is calculated using the calculating shutter speed TVD
and the calculéting exposure Qalué LVD (step S102).

o If the optimum calculating shutter speed ' AVD is
within the diaphragm capability range, the values  are held
and the EE pulse number is"caléulated {steps S103, §S104,
S108~ S110)." ' o .

1f the optimum calculating diaphragm value AVD is out
of the diaphragm capability range, namely, if the objecf is
too bright 6r;dark, the f;ilowing-operaéions-are.;erformeé.

When the object is too bright:



automati c exposure node (lens-auto node) will be expl ai ned bel ow with
reference to Figs. 10 and 16. The basic operations: in the hyper-ES
automati c exposure node are basically the sanme as the operation of the
-conventional ES autonmatic exposure node (lens-auto or body-set

node). The hyper-ES automatic exposure node is an ES automatic
exposure node which_is conpul sively seIethd when t he hyper program

exposure node is selected and when the Av el ectronic dial 19 has been

actuated. The rbfurhheroﬂPtQEUNypgalEBla$GPGWaﬂﬂ§PhnqmmuN@Jumndé“ﬂlo1s

t he hyper-progran1exposure nmode -is effected by ‘the operation of the
cl ear "but t ogréster thanpthercsbculhtingt maxintime ddaphoiagiv valuee AVDMAX,ES )
automati c exposure node to the hyper-EE exposure node is- conpulsively .
effected byhet hmaloulatimy dfiaphmdghv sladate OAVD dial Adplaced havi ity parhesS
automatic exposure node,- the set diaphragm value AVT transferred from

the | PU 43 bylébEatisng commmant | cAiaphrdgmd  v&lEe&NVEAVDMARIE tO THI®
cal cul ating 42 di aphragmval ue AVD (step: 8131) The transferring

di aphragm vaépiFadiflent | deaused tant he Ralrcdxpdsuieli apboRaM yahle A\élad
(i.e., AVD=AVT). Accordingly, the diaphragm val ue -Av manual |y set
the User('aétordfﬁﬁiy,'éhesﬁﬁ pﬁﬁsetﬁﬁmber PN is set. after the Av’ out- _
of-asSoc1ation_-b;t_ signal is set at "1" ‘to indicate tha£
the optimum calaulating. diaphragm value AVD ‘is’ out OE_ C;
association (s_t_ej:'_s’ - 5103, S106 ~ '_s_1_10)-. _' When the Av o
out-of-association bit signal 15* 36§, the number "22",
indicating the diaphragm value Av in the LCD display pane;
T 69, flickers_fo indicate over-exposire.
When object is too dark: .
If the optimum calcuiatingf_diaphragm ~value AVD is:
smallér.' than the calculating = minimum diaphragm value
AVDMIN, the calculating diaph:agm: vaiaa, AVD is replacéd_-
with the calculating minimum diaphragm value AVDMIN. This
replacement _caases - an underrexpdsare _ conditidn; and _
accordingly, the EE pulse number PN is set at "0" after tha
Av out;of-association_bit signal-is.set at "1“ (steps S103~
5105, s107, 8108; and 3110). Thus, the diagram as shown as.';f
a dotted and dashed line in fig, 10 is obtained.

when the setting of the. EE . pulse number PN is

finished, the calculating diaphragm value AVD and the

calculating shutter speed TVD are converted to the. -



cal cul ati ng di aphragm val ue AVD at predeterm ned addresses of the RAM 41b.
The transferring di aphragm .value AVT is represented by data which is
1/2Ev in step, and it isiprocessed upon calcul ati-ng so that the place
thereof is identical to that of the cal culating di aphragm val ue AVD (i.e.,
data which is 1/8Ev in step). Thereafter t he aoptinmum cal cul ati ng shutter
—speed TVD is cal cul ated using the calcuﬂﬁling exposure val ue AVD and the

Chutter  opaemRepping! [ iRepghtl HE - vn g Pl 0 RREHELLRG
hel d E |+S empdd D | I d _i d LLh.th
gt cul at | ng eSS, oRBba IR o T obReBR S0 Ep Ik R STy

~opt i mum cal,cyl ati hut ter ed TVD is out of the shutter capability
range, na Iléff,ps irgltahé'mélgjs ?I&e)ls too bright or dark, the followng

operations are perfornmed. Wien the object is too bright: If the optinmm
calculating shutter speed TVD is greater than the cal culating. maxi num

"epl aced i th  NESERFS PRSI S TRRASHE (M99 poed TVDWRX. This
replacenent. The hyper diaphragm priority (ES)
automatic exposure ﬁode (lens-aqto» mode) will be explained
below with reference to Figs. 10 and 16.

~The 'basic operatioﬁs in the hyper-ES automatic
exposure mode are basically the same as the operation of the
conventional ES éutomatic_ exposure mode (lens-auto or
body-set mode).

The hyper-ES autqmatic exposure mode is an ES
automatic exposure hode which is compuléivqu selected when
the hyper program exposure mode is selected and when the Av
.glectronic dial 19 has been actuated. The return from the
o hyper-ES qutomatic exposure mode to tﬁe hféerfprogram

exposure mode is effected by the operétidn Qf fhe clear
button 23 or the power switch, etc. The switch _ffom the
hyper-ES automaﬁic exposure mode to -the hyper-EE .exposure
mode is gompulsively :effected by the rotation _of the' Tv

electronic dial 19.

In the hyper-ES automatic exposure mode, the “set
i '_ ‘diaphragin value AVT transferred froii the IPU 43 by the data

communication is read to convert same to the calculating



causes an over-exposure condition, and accordingly, the EE pul se numher PN
Is-set after the Tv out-of-association bit signal is set at "1" to
discrimnate that the optinmmcal culating shutter speed TV is out of

associ ation (steps S133, S136~ 5140). When the object is too dark: If the
optimumcal cul ati ng shutter speed TVD is lLess than the calculating '
m ni mum shutter- speed TVDMN, the cal ~ating shutter speed TVD
is replaced

_ wi.i:h the calc ting mnj shyt.ter,s eeg TVENIN._ _Thi s
Fopl acoment Q4fkbeegn YaiE cBYB. (kR ETITY A U sEBERReRETDY Hentiraum
pul se nunber PN is set at fgh_ag er the Ty out-of-associati bit signal -
e et yatuec At Ts sdaelbigh' o thll sR1cRlabindniioRhiren Jrie
nunber PN is_set, the calculating di aphragm val ue AYD and the cal cul atin o4
shutter specdiVBVE & coMYOFRYT Do t "i‘?%‘%‘?’ G¥i ndhe apAPRERAOR Jealns
t he transferring shutter ~speed TVI to conplete the calculation
of the exposhdBualltYor Setst B¥ Stie an‘&ss{hi),e-res&g&l vel§. sefhysas the
di agram-as shown as a dotted line in Fig. 10 is obtained. Second Hyper-EE
or ES Aut onetatcmpbinge diarhragmhyadawonVhypat - prede ttgminetmeaddresses
exposure node is an automati c exposure node in which the priority exposure
of the RAM 41b. . . .
‘The transferring diaphragm value AVT is represented
by data which is 1/2Ev in step, and it is processed upon ;_ﬁ
calculating so that the place thereof is identical to that
of the'célculating”diaphragm value AVD (i.e., data which is
1/BEv in step).
Thereafter, the opfimum calculating shutter speed TVD
is calculated uls'in_g" ‘the calculating exposure value AVD and
the calculating:éxposure-Value LVD (step S132).
If t_hé "'op_t"'imum éaiculating, shi'xtte;r speed TVD is.
within 'the shutter capability' range, the ‘values are held
and the EE pulse number is calculated in accordance with
the calculating diaphragm value AVD (steps S133, S134, S138 ~
$140). |
If the optimum calculating shutter speed TVD -is out .
of the shutter capability range, namely, if the .object is
too bright or dark, the following operations are performed.
When the oﬁject is too 'brighf s

If the optimum calculating shutter speed TVD is

great:ér than thé calculating ma'x_'imum_ shutter speed TVDMAX,



factor is nodified only wunder the condition that the non-priority
exposure .factor cannot be adjusted to avoid the occurrence of

under - exposure or over-exposure.  Nanmely unlike .the above mentioned
hyper - EE or hyper-ES automatic exposure nodes in which a change of the
priority exposure factor (i.e., diaphragm valué or shutter speed
having a priority) does not take place_eaéh If the object 1is too bright

or dark the exposure factor having a -priority is nodified when the

nmodi fi cat i-orthef calmulatdngurshutkenr speedg TVBo isprreplaged cebtibt thee

adjusted to avoi d over-exposure or under-exposure. In the second

hyper - EE or cadcaliadrigg cmexpaumr eshotiteri fspémd s TUDMAX .spEbdsorreplacement
\d(aphragn1value having priority causes under-exposure or overexposure, the

shutter speeauses handicydrsgtposire icondidiiiord dadpravccal iaglont | €He EE

exposure (Figs. 15 and 18). -- The operations in the second hyper-EE
autonatic eppdse enumbet PANCis! BetseLprsr Rheerr¥Soatt-ofabs8octuRIGH it
node will- be discussed below with reference to Figs. 14 and 17,

respectivel gighait hassegend permBE g Orfildor AXINSLE € FIRgke, tﬂ&e St imum
shutter speed TVT- stored in the IPU 43 is read by the operation of the Tv

el ectronic @hﬁbuﬂtti%gcogﬁﬁﬂ:eﬁa@pééh v Ngs C@ﬁ@“'ﬁ'@ﬂsoéf‘&&i@ﬁ (Séle@&s
TVD, so that the O&ptinum

8133, S136~ S140).
';;% ' " When the object is too dark:

If the optimum calcﬁlating shutter speed TVD is less
than the calculating minimum shutter speed TVDMIN, the
calculating shutter speed TVD is replaced - with the
calculating minimum shutter speed TVDMIN. ' This replacement
causes an under-exposure condition, and accordingly, the EE
pﬁlse number PN is set at "0" after the Tv out-of-association

bit signal 1is set at "1" (steps 8133~ S135, S137, S§138~

S140).

Re

‘When ‘the EE pulse number PN is set, the calculating
diaphragm value AVD and the calculating shutter "speed TVD
"are converted to the transferring diaphragm value AVT and
-the transferring shutter speed TVT to _'complete the
calculation of the.exposure'factors_isteps S141 and. S142),
respectively. Thus, the diagram as shown as a dotted line

in Fig. 10 is obtained.

- Second Hyper-EE or ES Automatic Exposure Mode -



cal cul ati Rg di aphragm value AVD is. cal culated .in-accordance .

“with the calcul ati ng shutter speed TVD and the cal cul ati ng exposure val ue

LVD (steps S121 and S122). | f the optimum cal cul ati ng di aphragm val ue AVD -

is within the di aphragm capability range, the control enters step S132 of

t he hyper-ES automati c exposure node as can be seen in Fig. 16 (steps
S123, S125 and S127). If. the optinmum call-#,FI ating di aphragm val ue AVD i s

greater than the calculating naxi num__diaphragm value AVDVAX
Lf the object isTh8oagGaft ) hYPRE-ER| QF aEPn PR Ly nPXpPRsYEe A‘PFEé i és

replaced with the cal culating maxi mum di aphragm value AVDVAX, and

then the amomutematiicer exposyreigpode donvwhdehy, thef REOTIRY newPosure
cal cul ati ng di aphragm value AVD is less than the cal cul at | ng m ni mum
di aphr agm fadter AVDEI Nmodi€ied f amiey objinderi s theo dwnditidne thatrokthe

"~ enters step $S132 after © the calculating diaphragm value AVD is

repl aced wnonfpriveityalexpagung niactomm chrpit ade vadjastedV Mo sawpid
S123, S125 ~ S127). In step S132 of the hyper-ES autonatic exposure node
(di aphr agnthe poceurtgnceald prahier-exppstitiec or Noder-exposheecal cNbmel gy
shutter speed TVD is recalculated to nodify the shutter speed.

Consequentdyl iké h&nd agbove amefbodnely BypéptEH |dﬂ‘lehy®e(i9®sedaht6ﬁaaﬂd-
t wo-dotted and dashed line in Fig. 15
exposure- modes in which a change of the priority exposure
factor (i.e., di_aphr-agm- value or- shutter 'spe_c_ad having a
priority) - do_es_-_'- __n_Ot take place even -if the object is too

bright - or dark, - the éx.p_osure factor having a priority is

modified when .- the modification of the . exposure .. factor

having 'neo . priority = cannot  be adjusfed . to. avoid.

over-exposure _b_r ‘under-exposure.

- In -.-.'the-.- sgcond hyper-EE or ES aut_;_omat-'ic. exposure mode,
if the shutter speed or the. diaéhragm value having priority
causes imder-.e:_tpdsure or over-exposure, 'the shutter speed
or the - diap.hra'g.m... value ._is ‘modified to provide an optimu’ni
exposure (Figs. 15 and 18). - |

The :--_dperat'j.or;s in . the second hyper-EE automatic
‘exposure mode and the second hyper-ES .automatic exposure
mode will-be discussed below with reference to Figs. .14 and

17, respectively.

In the second hyper-EE automatic exposure mode, the

set shutter speed TVT- stored in the IPU:- 43 is read by the.

operation --of==_the: Tv - electronic dial .17 to convert same to



are obtai ned. As can be seen in Fig.. 15, the optinum exposure_ _
range. is wdened. This can be considered a kind of program automatic
exposure node in which ‘ithe shutter priority.-altomatic exposure node
functions in a certain exposure range. In the second hyper-ES automatic
exposure node, the set diaphragmval ue AVT stored:in the IPU 43 is read by
t he operation of the Av electronic dial L}E to convert the sane to the

cal cul ating di aphragm val ue AVD, so that the optimum cal cul atin shutter
speed TVD érhe ca?%afﬁ:‘éjt%{ifngn shutt e n BPeFEh 'PV‘P-he socathatat Fgg optimum

di aphragm value = AVD and t he cal cul ati ng exposure value LVD (steps
5151 and sSi1$Alculatinge oAEaRNEREH| culvaluey sANR er -dBeed CAITUIAtEd hi nin
fAe shutter capability range, the values are held and the control
ent er s ' st ep 3GAPTrdaANGeH e Wi per tIE -maloulid i ng psbutserpoepeéed FiTYD 13ndst the
S153, S155 and S157). If the optinum calculating shutter speed TVD

i s greater toadeulipting cexposngenwalnen END t CstepeseGIIDVAXA(iSE22). ifIf
the object is too bright), the calculating shutter speed TVD is

repl aced wi tthet heptainoml atalonl aebngudisplitaym vatad AMDAAs sidhihhefhe
the control enters step S102 of the shutter priority automatic exposure
nmode. Conveddelphiraig tdepaipil Ptyn eahgel ating ebHtrel wMRtsIVEtepS S138SSof
than the calculating mninmum shutter speed TVDMN (i.e., 1f -the

object  is theo hyR)ES &BEom&LYET @kposure mode as can be ‘seen in Fig.
W - 16 (steps S123, S125 and S127).
If the optimum calculating d.;laphragm value AVD is
greater than the calculating maximum diaphragm value
AVDMAX (i.e., if the object is too bright), the calculating
diaphragm value AVD is replaced with the “calculating
maximum diaphragm value AVDMAX, and then the . .control
enters step S132. Conversely, if the optimum calculating
diaphragm value AVD is less than the_calculating minimum
| diaphragm value AVDMIN (i.e., if the object is too dark),
St . the -‘control enters -step' S132. after the calculating
diaphragm value AVD is replaced with the -calculating
minimum. diaphragm value AVDMIN (steps S123, Si25~ $127).
In step S132 of the hyper-ES automatic .exposure ‘mode
- : (diaphragm - priority = automatic . 'exposure mode), . the

calculating shutter speed TVD is recalculated to modify the

shutter speed.

Consequently, thé diagrams as shown by a. solid 1line,

@ dotted line and a two-dotted and dashed line in Fig. 15



enters step S102 after the calculating shutter speed TVD is replaced
with the_ calculating mininum shutter speed TVDM N. In step S102,
the cal culati ng di aphragm value AVD is recal culated to nodify the di aphragm
val ue (steps S103 S112).. Consequently, the diagranms as shown by a solid-"
line, a dotted line and a two-dotted and dashed line in Fig. 18 are

obtai ned. As can be seenin Fig. 18, the timum exposure range is
extended. This can be considered a kind o program aut onati ¢ exposur e node

in which thané aghtadmed.i or i &% a0eBEPec S8PRsUMR Fid dvet i-5RE iﬂp’a'imu“‘“
certain exposure range. Although the first and second  hyper :
aut omat i ¢ eexpRsureDrangandst widened. sPhisecand bﬁ/p@PnESdﬁﬁﬁgrrétllﬁlnd of Ny
exposure nodes are separately explained, the operations of these nodes can-
be perf or negpriograme sauntomatica: expmma#q/ ®ofet. simynawbich tHdiecxpsbutter
node data of the [err]PROM 43c included in the IPU 43 correspond to
__those of ipidacivde- rautomatait fiexgosaunce saumdel - nfuhctitons tibn hqpeceEEaand
" hyper-ES autonatic exposure nodes, respectively. The signal data is
transferreddypdsuredre. by the - CPU- 1 PU.communi cation, so that the 2 bit
signal s can be determ ned, after the hyper-EE node or the hyper-ES node is
detected, to SWt%“&ﬁef'éééoﬁa IFOOE- BY Peiutinatik hyngiostiTeodese, the
set diaphragm value AVT stored in: the IPU 43 is read by the
operation of the Av electronic dial 17 to convert the same u
to the calculating diaphragm value. AVD, so that the opt'imum
calculating shutter speed ‘TVD is Vc_-a_lculé'ted- in - ac’co-rdance
with - the -c,élcu-lat_:ing' 'diaphragi'n'_ value AVD .and the-
calculating exposure value LVD {(steps S151 and S152). 1f
- the optimum calculating shutter speed TVD is within the
-shutter - capability range, the values ' are held and the
control enters step S102 of the hyper-EE automatic exposure
mode in Fig. 13 (steps S153, 5155 and §157).
If the  optimum calculating shutter speed: TVD is
-.greéter than the calculating maximum shutter ' speed TVDMAX
(i.e.,. if the -object is too bright), ‘the calculating
shutter speed TVD is replaced with the calculating -maximum
shutter speed - TVDMAX, and then, the control enters step
S102 of the shutter priority automét-ic -exposure mbde-.' o

Conversely, 1f the optlmum-calculatlng shutter speed

T™VD  is 1less than the calculating - minimum - shutter _ speed

TUDMIN (i.e., . if the object is too dark), the control



LA Hyper-l\@nual ‘Exposure Mode The hyper-nmanual exposure. node (body set
mode ) in which both the.shutter speed and the di aphragm val ue can be
‘manual ly Set by the operatlon from the canera body side will be
di scussed below with reference to Fig. 19. In the hyper-nmanual exposure
node (lens-auto or body set: node), a photographer can set the exposure
factors by actuating the efectronic di aILp717 and 49, However, when_t he
clear button 23 is turned ON,- the optinmm exposure factors are
aut omat i cal9REQES Clﬂt&PedsﬂﬂzaCQBF%nc*é‘% GRYE ping + shutiernespesd, B¥Bed
on the algorithmidentical to that of the program exposure node. When
Tthe clear 1isuttixerbmred twithd tlFr, calpulagingul sisdmusyphutter agpeed
re replaced with those which are manually set. In the LA hyper-manual
exposure FVMPMIN.bot An t$eeph8itd; stheedcalcaiating d¢iaphragm value AVRan
be set when the Tv and Av electronic dials 17 and 19 are actuated
respectivelis. recdloulestedrto moddfy ttlee dliephragmt value?3(steps ushéd SN,
the function equivalent to the program automatic exposure node can be
perfornmed. s11Phe set shutter speed Tv and di aphragm value Av are .-stored in
the RAM 43b of the I PU 43 at predeterm ned addresses thereof and are

indi cated in theconsBquaaitdly, 6fhe 2@dagiraths | 88! GHdWn BYi la 3&11& tihire,
the finder. Wiile the clear button 23 is turned ON., :

a dotted line and a two-dotted and dashed line in '-F1g. 18

s ' ‘are obtained. As can be seen in Fig. 18, the optimum

exposure range 1is extended.' This can be considered a kind

of program automatic exposure mode in which the. diaphragm

priority automatic exposure mode . functions in a certain

exposure range. - |

Although the first and second hyper EE . automatic

- exposure modes and the first and second hyper ES automatic

exposure modes are separately explained, the operations of

these modes can be performed in the .same camera. Namely, 2

bit signals of the exposuré mode da.ta of the E?*PROM 43c

"included in the .IPU 43 correspond to - those . of the

above-mentioned first and second methods in the hyper-EE

.and hyper-ES automatic exéosure modes, respectively.. The

-signal data is transferred t¢ the CPU 41. by thé--.CPU-IPU'

communication, so that the 2 bit signals can be determined,

after the hyper-—EE mode or the hyper-ES mode -is detected,

to switch the fzrst or second hyper—EE and hyper-ES modes



cal cul ated in accordance with the program exposure node and the control
then proceeds to step S167 (step S164). If the clear button 23 is not
turned ON, the set diaphragm value AVT and the set shutter speed
TVT, transferred from the | PU 43, are converted to the

cal cul ati ng di aphragmyal ue AVD and t he fcul ating shutter speed TVD,

and the control then proceeds to step S167 (steps S161 ~ S163). At
step S167, an‘expbAuH¥pPerrYanpalr ExpospugecModel ated by the fol | ow ng
equation which is based on the optinmum cal cul ati ng exposure val ue LVD, :
obt ai ned from theThesuhyper-manuatt uakppivrenemodeng (body t [setexpmsiele in
val ue (AVD + TVD), which is obtained by the cal cul ati ng di aphragm val ue
AVD, i dent iwiaich obokb dsdie cshutteri speedamEndghhealdiaplaragn healee cochat ibey
shutter speed TVD, identical to the set calculating shutter speed: [err]
Ev=LVD- (Avandally! fset hiby ethesuoperation  Arém thew ¢dmeraarbody | @izl e
limt-- [err] over exposur e and underexposure indication bits are
set to ill ufiIntse adPstusséd LB 6w PRSthereBdirenatengociFagEN1® . 71a and 71b
(Fig. 42E) in the indicator unit 71 within the finder (steps $S168,
S170, .S171).. - . 'In the hyper-manual exposure mode (lens-auto or body

cal culating shutter speed TVD and_the cal cul ati ng di aphragm val ue AVD are

set mode), a photographer can set the. exp_osute factors by
actuating the electronic dials 17 -‘an_d: 19. ‘However, when the ‘u’
ciéar button 23 1s ‘turned ON, the opt_'i‘imum. exposure factors
are automatic_a_lly.' calculated in  accordance wi.th the object
brightness-Bv} based on the algéiithm-idehticél_to that of
the program €Xposure mode. .Whén- thé clear ‘button 23 is
turned@ OFF, the ~ calculated expo_sure} --.factors -are replaced
. with those which are manually set. |
In the LA hyper-—manua-l - exposure mode,. .both the
shutter speed T§ and-the.diaphragm_value-Av can -be set when
the Tv and - Av 'élecfronic dials. 17 -énd_ 19 are actuated,
respectively. - Furthermore, when -the_-, clear button 23 is
turned ON,. the. funétion equ_iv'ale'nt to the program automatic
exposure mode can . be _'"perférmed._ ~ The set shutter speed Tv
and diaphragm value Av are- st_ore-d_ in the RAM 43b of the IPU

43 at p-rédetermined “‘addresses the.i:e_of- ‘and. -are indicated in

the LCD panel ‘69 ‘and the indicator wunit- 71 .within the

finder.

While the <clear button 23 is turned ©ON,. the



56 If the-—exposure error [err] Ev is greater than the allowable

upper limit, only the overexposure indication bit is set to illuninate the
“indicating el enent 7la to-t hereby indicate over-exposure (steps S168 and

S169). Conversely, if the exposure error [err] Ev is less than the

al I owabl e | ower I imt, only -the underexposure “indication bit is .set
—~to illumnate | nd| cating el enent l{ﬁilb to thereby indicate-

under - exposur e 168, S170. _and _S172). Al t hough the

al | onabl e €34 "rﬂltaéf)‘?g efﬂﬂgﬁPE sheed TVQr r?"@vt?@ [Gatqulstpiig dispheagm

limt may be selected. Furthermore, ~the wupper limt value and the

_Lower - i Malugy AV 206 dcpdeudated odnea@scordance, t widhy| §hepopspgram: o
read the latitude of the loaded filmfromthe DX code, so that the
al | onabl e expasure smgdecr andecthe leontaedt i Ehent Proceeds tte sitem S167
| atitude. Thereafter, the nunber PN of EE pulses is obtained fromthe
cal cul at i Hgtéipa@Utdm val ue AVD (steps S173, S174 and S175), - and the
cal cul ati ng di aphragm val ue AVD and the cal cul ating shutter speed TVD
are - convertedIf t &het heleaznsbettong 23di &phrregm twainesd ON| - &hé Ssbe
transferring shutter speed TVT, respectively. Wen the clear button is
turned OFRdiaphatadiei ngalhe thw'ropt afam amg)susetvalsm;tﬂefhe smaw‘anrvvr
exposure node is

‘transferred from the IPU 43, are converted- to the

\ ¢ calculating dia;;hragm value AVD and the calculating shutter
speed TVD, and the control then proceeds to étep 8167
(steps S161 ~ S163).
At step S167, an exposure error A Ev is calculateq by
- the followihg equation which 1is based on the optimum
calculating exposure value LVD, obtained from the result of
the actual phofometering, 'and the exposure value (AVD +
TVD), which is obtained by the célculating'-diaphragm value
AVD, identiqal to the set calculating diaphragm value_, and
S the calculating shutter speed TVD, identical to the set
calculating shutter speed:
A Ev=LVD— (AVD+ TVD)
If the exposure error A Ev 1is within an allowable
limit-- - 3/8 < A'Ev< + 3/8), overexposure . and .-
u’nderexposure indication bits. are set to illuminate a pair

of LED exposure indicating elements 7la and 71b (Flg. 42E)

in the indicator. unit 71 within the finder (steps S168,

S170, S171).



converted to the series value at steps S162. and S163, which w |l be

di scussed herei nafter, and S stored at pr edet er m ned
addresses of the. RAM 41b with the accuracy equivalent to that of the
manual node. As can be understood fromthe foregoing, since, when the
clear button- 23 is turned ON in the hyper-manual exposure node,
both the shutter speed Tv and the di aphrag§¢val ue Av are nodified to

opti mum val ues depe ﬂ__i_n on the photometering %ﬁga (obj.ect_bright ness Bv)
in accordance with f e 8?‘8gr§rﬁp r hbag, voptjﬂ'énurﬁ'é?(?)% regsﬁf‘uethe
can be nmanual Iy and guickly sef by a sinple operation. Although_fhe
calcul ation GTERGHARER| Mes, phull & 1 R tRBOURFEXRIRTE  TRRLCRbLgn bit
button 23 is turned ON in_the above nentioned enbodi nent, jt _is possigle to
cal cul ate t hetexP8&urt? ~ALUBEBaLEtRE 0B ﬁ@eé&é’ﬁe €; ?\m‘?ﬂt PAR 459 &Regeby
when the clear button 23 is switched from O:Fb\#g ON.. | nﬁ%’hi s alternative,
at step S161,1RHAIS OVETISXDOIMNARS 0hS5SPEs SIPE il 1 PORY dEF t GoBKersely,
checked. . Second LA. Hyper-manual Exposure Mde As described above, the
di aphr agm valife Bhe B¥POsure PE¥PEr & éfeollsl'vlﬁ?%'ﬁ"ﬁ‘&i“f ithe t3lipyakle lower
limit, only . the: underexposure _-:_ih_dica_i_:ion_ bit is .set to
.illuminate .the indicating element 71b ‘to  thereby . i_ndicate
under-exposure ..-_('s't.eps S168, . S5170 . ._ax_ld §172). . Although
~the a__l_low'able__ limit of exposure 'erro.r A Ev is * 3/8Ev,
another l_:imit_ may be selected.
Furthermore, the upper limit value ahd the lower 1limit
) val__ue can be:_'(___l.i_f_ferent from each oi;he__r._ It is_a_lso .. possible
to read the latitude of the loa_-de,@_.:__f:-iil-,_rﬁna_,_._f__rom-_'the DX code,
'  so thét . the allowable limit is determined to be identical

‘to that of the film latitude.

' The"_reafter, the number PN c__)f _EE pulses is obtained

from the calcn_lat:-ing diaphragm value AVD (s_teps 8173, S174

and S175), and the calculating diaphragm valu_e AVD and the
calculating s.hutt.er speed TVD .'g.r-e' converted to - the
transferring. diapbragm value AVT and the transferring
shutter _speed-.‘l'\fir, respectively. |

When the clear button is turned OFF after being ON,

the optimum exposure value in the program exposure mode is

convertéd t_q“ the series :alue at _st':ei)s S162 and 5163, which

will be discussed hereinafter, and is stored at

%

.

o



detected by the photonetering operation, in accordance with the program
automati ¢ éxposure node, when the clear button 23 is turned ON. It is
"possible to nodify only one of the exposure factgrs Av and Tv to an optinmum

value. Furthernore, it is.also possible to .set the exposure factor
or factors at the rounded or system Av and Tv val ues instead of the optinum
exposure value Ev. The rounded (or sysgg¢m values referred.to herein .nean

val ues havi ng steps (accuracies) which can be nanuallg set and
obtai ned Byefdetiaamigedcsaddresees Af-xthey RAM 41bkiwithi kthe assmnacy
the step of the APEX values <calculated by the CPU 41 being snaller
it han that equivalemhutol yhattofiPElevmanuel ®odecti on of the optinum val ue
and the rounded value is determned in accordance wth one bit of
the hyper manuAts ssrecbefl | ugdefstbed E ik £4he Poregoingan simceEsn when
Fig. 25, when the O-order bits are "O and "1", the optinmm val ue

and the rothdedcyeage bBuetoaleeBedis r aqpasdd vedy. inFuthBer ngper-mamaaki nd
of automatic exposure node is determned in accordance wth the

first and sgsosdre’ mdael, theth| the shetbet 2dCaPy bandr eeigd  WHAPHAGM

canera i s shipped or can optionally be set and nodified by a phot ographer.

ceBosurc FOUReE, ML aER hodl 00 QT LRULBAD Glle! cosbeRttnd! o cre
photometering data (object brightness Bv) - in accordance
kgf with the p;ogram exposure mode, the bptimum exposure value
can be manually and quickly set by a simple operation.
'Although the calculation of thé optimum exposure factors
continues while. the clear button 23 is turned ON in the
above ﬁentioned embodiment, it is possible to calculate the
eiposure' factors and store the same in the RAM 41b only
when the clear butt.:on. 23 1is switched from.OF'F to ON. In

this alternative, at ste'p S161, whether the clear button 23

is switched from OFF to ON is checked.



val ue and an exanple in which the opti num system val ue selection is
effected in conbination, -using the data of the hyper manual select flag of
. the E2PROM 43c within the IPU 43. The data of the [err] PROM 43c is stored
in the RAM 43b of the |IPU 43 upon operation, and the sane data is .
transferred to the CPU 41 also to be stored in the RAM 41b thereof by the
CPU- | PU comruni cation The stat.e of the ﬂear button 23 is checked at step

S601. If the cl e_ r ':Tﬁg %3 1s turneg @ogtrol proceeds to step
S603 at' whi ch- poi- &?ﬁﬁ nagR2ss ’f¥/’°§ﬁﬁeA R the LA hyper - manual

node, in accordanc wrth t h ma aI elect flag data, 1is
checked. In  t h@Si PPESE RS gg é’ﬁ’t?ddl df ‘PeF #9%irst . and second bits

of the hyper-rranual sel_ect dat a are used I.f . the. value

repr esent ed ituehe &Y ppnd EhQO"Sh‘“'iﬁe‘émfpefd e 86%t rAdh iR edQ « ShoEEp
S605 (program automati c exposure node operation), step S607 (LA di aphragm

_priority audeheqtedxpysdike Rﬁﬂé°m6|§§|réf‘90rﬂpera%¥ﬁf’ st Bp acspyianqg pwith
shut t er priority -automatic exposure node operation), respectively. If the
val ue. repr eddiet cHXOgrafe utpnatiq expospre cBAtPol, "ﬂ’ﬁﬂ:egﬂg t& efepbution -
Wi t hout performng the exposure node operati on. Consequently, 't he

cal cul at i ng 28huts erttusmast. NP, Itmel%alr@lﬂsatmﬁg B apedagm verlie AU, Qhethe

i ndi cating shutter 54
_ _ exposure factors Av and Tv to an. opt1mum value.

Furthermore,_ ;t_'is_ also 90351ble to _set' the exposure
factor or factors"at the rouuded or systeo:Av and Tv values
lnstead_oﬁ_the'optimum_exposure_value.Evr..The rounded (or
system) values_referrqd;to hereln mean.values having steps
(accuracies) whlch cau' be manually- set..and obtained by
roundlngi calculated APEX values, taklng 1ntol account the
step .of the .APFX -values calculated by the CPU 41 being
smaller than that of the manually set APEX values._
| Selectlon of the opt1mum value and the rounded value
is determlnedlein accordance with one. bit of the hyper
manual_ select flag of the E?PROM 43c.

o 'As _ean be seen ln Fig. 25, uhen _the _Q—order
bits are _fOf and "1",  the optimum- value andl the _rounded
value are.selected,.respectively. Furthermore, tue kind of

automatic exposure mode is determined- in accordance with

the first and second bits of the flag. "The bit data can be
preset when the c_amera is shipped or can optionally be set

and modified by a pliotographer.



speed- TV'L, and the indicating diaphragm value AVI are_nenorized in
the RAM 41b of the.CPU 41.. Thereafter, the systemoptinmum bits of

the. select flag data are .checked at step S61l. : If the
val ue represented by the bits is "O0", the control proceeds to step
S163 (system val ue setting operation) and if the Value is "1", the

control proceeds directly to the sub utine of the Manual -1 (optinmum
val ue setting operation). The optimm value setting operation is the
sane as that desFighed4bshews a flow chart ofhecansexagpleyadnewhieht iaty
operation will be explained below.  The cal cul ation of AVID and TVTD
supsequent leastheneperhit thes expastayes SEOEErs S667 modd £i8600to neanopttimum
the calculating shutter speed TVD (S613) and the cal cul ating di aphragm
val ue AVD v&bt&) ande anl cekampde adai nwhither thee opilimunzsiysdemopivialwea
values AVD and TVD are obtained, based on the indicating optinum
val ues TVTsékadt o s Gf fedtedbini rmhbiinathiornr daefng Wehe tdetaobdfi the
cal cul ating opti rum val ues AVD (=AVT) and TVD (TVT) (by the |ast

cal cul ati onhypér AMidhuandse I¥EE filag t BE Stie ' 4PROA f3S51QRERSAOThSOQPU
and S609) . As a result, the calculating optimum di aphragm val ues

AVD  and g43he We‘“ﬁé’éé NGt eRE! BIBROMIUYIE! isSBEBeal YR Q{EeRm@bﬁﬁbn%‘%

are repl aced WI th the cal cuI ating syst em diaphragm value and t

cal cul ati ngyp ibﬁm463;kk'x'é6ﬁr S‘EQP %ﬁ'ﬁf&cthgeQQme it LPEL atr9H§ferred

subsequent to step 1 dBRt I ca
A " to the CPU 41 also to be stored in the RAM 41b thereof by

the CPU- IPU communication.

The state of the clear button 23 is checked at step
S601. If the clear button 23 is turned ON, the control
proceeds to step S603 at which point the modifyi_ng mode of
Tv and Av in the LA hirper-manual mode, in acooroance' with
the hyper-manual select flag data, is checked. In the
illustrated embodiment, the first and second bits of the
hyper-manual select flag data are used. If the value
represented by the 2 bits is 0", "1 and "2", the control
proceeds to step S605 (program automatic exposﬁre mode
operation), step S607 (LA diaphregm priority automatic
exposure mode operation), and step S609 (LA shutter
priority -automatic exposure 'mode operation.), respectively.
If the value represented by the 2 bits is "3", the control

proceeds to step 5611 without performing the exposure mode

operatlon. Consequently, the calculat:.ng shutter speed TVD,

the calculating diaphragm value AVD, the indicetirig s.hutter



descri bed above. Six ki nds _.of LA hyper-manual exposure nodes (control
nodes) bel ow can be selected. [err] Exposure control by the optinmum
shutter speed Tv and the optinum di aphragm val ue Av which are obtai ned when
the clear button 23 is actuated in the program automati c exposure node
(as above); [err] Exposure control by the system (rounded) shutter
speed Tv and the system (rounded) diaphrdﬁ&avaLue_AM whi ch ar e .obt ai ned
when the clear button 23 is actuated in the program autonmatic exposure
node: [err] SEESSSur®/Tont2Bt bibehe 1ggdeaidng asHoriiraghn ueraliehi&¥T | sare
obt ai ned when the clear button 23 is actuated in the shutter speed priority
aut omati c efgFONiZedhda Yhe RAMBGE: gl Et¢RH bVt he system (rounded)
di aphragm val ue Av which i-s obtai ned when the clear button 23 is actuated
in the shutter spdd®nfdfdak.y athenasyeterpjortivuppd®itser 9f R urselect
control by the optinmum shutter speed Tv which is obtained when the clear
button 23 i £1a8 usdakr i narfe @hgsetym ki ostep afi®diat i ¢ eXfosdihe novalue
[err] Exposure control by the system (rounded) shutter speed Tv which
i s obtai ned repaesendesd eby bbheonb2B8si sisict'iHt.ed the .t kondirephr rgocpedsri to
automati c exposure node. _ - ' _

step S163 (system value setting?operation)_and.if the value

is "1v, - thé_.coqﬁrol - proceeds directly to the sub-routine
of the Manual-1 (optimum value settipg operation). i _i;
The optimum value setting _bpgration. is the same as
that described:ébo?e‘ The._systém,:value setting
operation will-be_explaineﬂ below,_kThe_Qalculatiqn;qf AVTD
and TVTD subsequeﬁt to the operatigns at steps S605, '8607
and S609 means_:that the lcalculatiﬁg _shuﬁter speed TVD
(S613) aqd the 'ca}culating diaphragm va;ge AVD_ (S615) are
calculated.-againlﬂéfter_ the calcu}gting~_optimuﬁ values AVD
and TVD are obtained, based on the indicating optimum
values TVT 'and AVT which are obtained in accordance .with 'sz-
the obtéined caic@Lating optimum_vélues AVD (=AVT) and TVD
(TVT) (by the last calculation of AVDT and TVDT in the
sub-routine of steps S605, S607 and S609). As a result, the
calculating _oppimum_ ~diaphragm valugs_, AVD . and the
calculating - optimum shutter speed TVD once obtained are
replaced . with _thé calculéEEng system diapﬁragm value and

the calculétind-_systém shﬁtter_ spged;: respéctivei&. The

operations subsequent to step 167 are identical to those



-
-

1 LM Hyper- Manual Exposure Mbde The followi ng discussion wll be
directed to the hyper-manual exposure node (l|ens-manual node) in which

. the shutter speed is -set ‘on the canera body side and the

di aphragm value is set by the taking lens. 65 wth  reference to
Fig. 20. In the LM hyper-manual exposure node, the shutter speed Tv
--is manual |y set by adjusting the Tv el ectg@Qnic dial 17, but when the_clear
button 23 (clear switch SWCL) is turned ON, the shutter speed is

aut omat i cal @¢savdibeAedPP¥e-an optinum value in accordance with the
object brightness Bv. If the <clear button 23 is not turned ON, the
Y ransferring shutter speed TVT ‘(val ue of 1/2EV step) ‘sent f$in t he kinds
43 is directly converted to the calculating shutter speed TVI (steps S181
and S182). ofTHe& ehfperrmatheal c@xpasdume asedds t{costtaplSitddespnbelsel \can
If the clear button 23 is turned ON, the shutter speed Tv is calculated in
accordance bet kettkeetkedans- nanual di aphragmupriority (ES) automatic exposure
mode which will be discussed hereinafter, based--on the di aphragm val ue

whi ch is set-by tde dEspdbsagen rdog il t bg t tke ngdteimun6Sshad telri cdpesdi rput
t hrough the di aphragm vol une 53 and the A/ D converter 51 by step S15 in
fig. 5 (stepadSiile aggtimum diaphragm value Av which are obtained when

-the clear button 23 is actuated in the program automatic
&;: exposure mode (as above);

@ Exposure' control by the éystem (fbunded) shutter
speed Tv an& the system (rounded) diaphragm value Av which
are obtained when the clear button 23 is actuated in the
program automatic exposure mode:; ——

® Exposure control by the optimum diaphragm value Av
which is obtained when the clear button 23 is actuated in
the shutter speed priority automatic exposure mode:

@ Exposure control by the system (rounded) diaphragm

s value Av which is obtained when the élear button 23 is
actuated in the shutter speed priority automatic exposure
- -mode; |

® Exposure control by the optimum shutter speed Tv
which is obtained when the clear button 23 is actuated in
the diaphragm priority automatic exposure mode;

® Exposure control by the system (rounded) shutter

speed  Tv which is obtained when the clear bﬁtton 23 is

actuated in the diaphragm priority automatic exposure mode.



S183). Thereafter, .the selection of the systemoptinum  values is
effected simlar to the LA hyper-manual exposure node- at step S184. |f
the systemvalue is selected, the calculation of TVDT is effected for the
sane reason as that in the LA hyper-nmanual exposure node. At step S185, the
cal cul ati ng di aphragm val ue AWRD i s cal cul ated, based on the di aphragm

val ue Av converted to the digital val ue-A\BSGD and set by-the diaphragmring
of the taking |l ens 65 and based on the adjusting value AVadj peculiar to
the canera body 11LMCHypegoiamual ExposuaresMadesrror- A Ev i s obtained by
the follow ng equation (step S186): A Ev LVD- TVD - AWRD - M\D If the .
exposure error ‘[¥he] Hpllowing hidisqursionowabld | bei t direscteder dgosthe |y
and underexposure indication bits are set. I f the exposure error A Evis
great er t hanhyherupgomalli rexpostioe, modee (iensxpesued imadeht iion whiclatthe

is set, and if the exposure error [err] " Ev is less than the lower linit

val ue, the usheteteposspeedndisat set bon dihe | cameira stbegly SEide- Sitd) .the
Thereafter, the EE pul se nunber PN is set to the greatest val ue

(255 in th@iaphragft r atzddieenbpgli mget) , by anthet haakitgy Cculéhs ng655huteEh
speed TVD is converted to the transferring shutter speed TVT.

Thi s conpl etgéféhgngépgaupggf_-acpoc ‘setting operation. (steps S192
In the LM hyper-manual - ekpdsur‘e mode,.' the: shutter
speed Tv is mahually set by adjusting- the Tv electronic V
dial 17, but wh'_.e__r-t. the clear button 23 (clear switch SWCL)
is turned ON, the shutter speed is automatically modified
to an optimum value in accordance with the . object

brightness Bv. -

If the élea'r. button 23 ié not turned ON, the
Eiansferring shutter speed TVT (value of 1/2EV step) sent
from the 'IP'U- 43 .is ditectly _. converted to the calculating
shutter speed" 'I-‘\';T (ste_ps'SIBI and 5132); Thereafter, the
control pro¢eed's' to stlep.SIBS'.

‘Conversely, if the clear button 23 is turned ON, the
shutter speed Tv is calculated in acéordance with the
_lens—manu'al. diaphragm priority (ES) automatic exposure mode
which will be discussed hereinafter, based-on the diaphragm
value which. is set by the diaphragm 1_:‘i'ng" of the: -taki'né lens
65 and which is input throug_h' the diaphragm volume 53 and
the A/D converter 51 by step. S15 in fig. 5 (steps S181 and

. §183). Thereafter, the selection of the system/optimum



. and S193). The reason that the EE pul se nunber PN is set to the greatest

value is to ensure that the stop-down mechani sm of the canera
body 11 is driven- to an extrene st op- down posi ti-on correspondlng to the
di aphragm val ue.set ‘by the di aphragmring of the ‘taking lens 65. As can be
seen fromthe foregoing, since the shutter speed Tv-is set to the optinmum
val ue or the rounded system val ue gbtain in the diaphragmopriority
automati c exposure node when the clear b&tton 23 is turned ONin the LM
hyper - manuaralxgosise ebfiectede simifllanmimtoexfivsuld hyper-maanal bexposure
manual |y and quickly obtained by a sinple operation. LM D aphragm
Eriority Auvicdet iat Espepursi18lde fMhe thnd | ewistenli valaei ops Widd1ldwtedidr agted
to the | ens-manual diaphragmpriority (ES) exposure node in which the

di aphragm icardildvidmeoti avpTadie  eFEetitednEdAKtAE lsRfie OfeadbhNas that
reference to Fig.- 21. The calculating diaphragm value AVRD is

cal cul at ed j ¢1Re X W-ﬂﬁ&lt@,@pogggge{nbgg di aphragm wvalue AVA/D
whi ch is obtained by converting the di aphragmval ue Av set by the

Vel L6 Avadj | of tH cSEER, BR4S"Y hE CeatBntalifly |l iARRE vl Sk
val ue thusis €£f&?ﬁgtedt h%a%%ldcu&?t ﬂg dis ﬁg{‘aeém vg?eed Tc\:/gnveréed to

cal cul at ed
the digital value AVA/D and s_et by the diaphragm ring of

W the taking lens 65 and based on the adjusting value AVadj
| peculiar to the camera body 11. Consequently, the exposure
error A Ev 1is obtained by the following equation (step
S186):

A Ev=LVD- TVD - AVVRD -. MND

If the exposure ertor A Ev is within the allowable
limit, the overexposure and underexposure. indication bits
are set. If the exposure error A Ev is greater than the
upper limit wvalue, _ the overexposure indication bit da'ta is
set, and if the exposure error A Ev is less than the lower
limit wvalue, the underexposure indication bit data is set
(steps 5187 ~ S191). Thé_reafter, the EE pulse number PN is
set to the greatest - value (255 in the illustrated
embodiment), ‘and the- calculati.ng shutter speed TVD is
converted to the transferriﬁg shutter speed TVT. - This

completes the exposure fact;or setting operation (steps S§192

and S193). The reason that the EE pulse number PN is set to

- the greatest _Value is to “ensure that the stop-down



followi ng equation (step S202); TVD=LVD - AWRD - MD 59 Thereafter,

if the calculating shutter speed TVD is within the shutter capability
range, the EE pul se nunber PN is set to be the |argest value (steps S203,
S205, S208). If the calculating shutter speed TVD is greater than the

cal cul ati ng maxi mum shutter speed TVMAX, or less than the cal cul ating
mni mum shutter speed TVM N, the calcul ati §§ shutter speed TVD is repl aced
with the cal cul ati ng maxi mum shutter speed TVMAX (steps S203 and S204), or
with the cal BeFBRPAF™ AF mibhe hRaRgra pdfyTViN %§t'_ wem3 tospps seHtreme
S206) . Thereafter, the EE pul se nunber PN is set at the |argest value after
the Ev out - o$t@B38EWAt iRFE bt ton s cogirespaapting oo :ﬁm)@iwgaﬁw, valuye: set
calculating . shutter speed ~TVD _ is converted to the .
transferringP¥ thet ddpphraggeding @f the thalriaerkenF t8% the 1 PU 43 to

t hereby conplete the operation (step S209). LA, LM Bul b Exposure Mde The
bul b exposure nodeAgi |¢ame bgi seagBedt wM oWhei t foregeirdgee to. Figs. 22 and
23. In t he | ens-auto - bulb exposure  node, -the transferring
di aphragm val ue AVT set. by the Asimtectthenighutter speed Tv is set to the

optimum value or the _rounded system va1q¢ _obtained_ in the
diaphragm pri@rity automatic exposure mode' when the clear
_button 23 is turpgd ON iq the_LM hyper-manual exposure mode,

the optimum gx?qsure value can be 'manuélly and quickly

obtained by a si@p}e operation.

LM Diaphragm Priority Automatic Eprsure Mode
The following discussion will be addressed to the

lens—manuai. _diaphragm priority (.ES) exposure mode in which

the _diaphragqn.is' set’ by the _diéphragm ring of the taking.

lens 65, with reference to Fig. 21.

The calcqlating diaphragm value AVVRD 1is calculated'

in accordance with the converted diaphragm value AVA/D
_yh}gh_is qptaiﬁgd by cqnvérting the_diaﬁhragm value Av set
by the diaphragm ring of the ﬁakihg -;eﬁs 35, and the
inherent adju;t;ng value AVadj'of the_camer§~body 11 (step
§201).. 'Basgq ,on the AVVRD value .thusi éptained, the
c§lculatiég shgtgér speed ..Tyb 'is_f-calcélatéa. by -Ehe

f;llowingfequation istep‘SZOZ);

TVD=LVD — AVVRD — MND



dial 19 is read through the CPU- I PU conmuni cati on and converted to the
calculatrn@ di aphragm value AVD (step S211). Thereafter, the EE pul se
nunber PN corresponding to. - 60 the calculating “diaphragm value AVD

is calculated (steps S212  and S213), the  underexposure and
overexposure indication bits are reset, and “then, the calculating

di aphragm val ue AVD is again converted to e transferring di aphragm val ue.
AVT (steps S215 and S216). The operation I's thus conpleted. |If the

cal cul ating di aphrEhwewesfter AVRDE stheencataulating tshuttercspgedgTvD is
m ni-mum di aphragm value AVDM N, the EE pul se nunber PN is set at "O'

;\(3 eps S212 wishli4) . the 'Bhatlterrs.-capnhailm brerngesurtthemEB, pullise bityhesePN
nunber PN is set at the greatest value, so that the stop-down
mechani sm cas setlr tuebe tthe t hargesphvajme af steepet SBY3L h&a2055p8208) ri 0
of the taking lens. Thereafter, the wunderexposure and overexposure '
i ndi cati-on thd s calcuratshigt oshutteén t8peefger gvpon.id PlgrdateRouthar Thhe
above explanation has been directed to the operations of the CPU 41.

The main fOleHa'l%%l@‘tirJ@ﬁ hBYihdmV shubee £X gt d TYMARY (510148 - tha-ﬁhethe
phot ographi ¢ data, suc the manual ly set diaphragmvalue Av and
shutter calculating minimum shutter speed TVMIN, the calculating
shutter speed TVD is replaced with the calculating' maximum
g%{ shutter speed TVMAX Esteps $203 and S204), 'or with the
calculating minimum shutter speed TVMIN (steps 5203, §S205
and S206). Thereafter, the EE pulse number PN is set at the
largest value after the Ev out-of-association bit is set
“(steps 5207, 8208)..
Finally, the calculating shutter speed TVD - is
‘converted to the transferring' shutter speed - to be

transferred to the IPU 43 to thereby complete'the 6peration

(step S209).

LA, LM Bulb Exposure Mode
The bulb exposure mode will be discussed below with
reference to Figs. 22_ané 23.
In  the lens-auto bulb exposure mode, the
 transferring diaphragmi_value AVT set by the Av electronic

dial 19 is read through the CPU-IPU communication and

converted to the calculating diaphragm value AVD (step

S211). Thereafter, the EE pulse number PN corresponding to



speed Tve~ the indicating diaphragmvalue Av and shutter speed Tv,
the selected exposure nodes; the transferring diaphragm value AVT and
shutter speed TVT transferred through the conmuni cation between the CPU
41 and the taking | ens, the maxi num F nunber FNo, and the m ninumF
‘nunber FNo are stored in the internal RAM 43b of the IPU 43 at different
addresses thereof. The | PU 43 al ways opegfates when the battery is in the
canera performng | PU-MAIN shown in Fig.”26. The IPU 43 first initializes
the " ports théerecafcubating hediéphtagl8b vabuearAYD oig - gdleculatdd al(steps
setting of the nodes (steps S220~ S222). Thereafter, the exposure node . .
is set to iS212ni tamd no8213¥he |hhe|alunﬂe€empa$HMHWﬂ mmml N cvEEsonere '
with the state of the port PLO of the IPU 43 and is either the hyper e

progr am exphsdicaticke Obiftee .dasphr agwsetl,i or ahd awhem! i CthepPoBAITUIHEIE ng
corresponding to the case of the lens-auto node and the |ens-manual node,

respectivelgiapheddinl vallue | AVBF Nid t ahinOPEEfePEEd. 0e tREPRA S i fng
32ms tinmer (steps S223~ S229-2). The IPU 43 perforns the follow ng

'”ter”‘ttaﬁlaﬁﬁ¥ﬁ§ﬁ'98§ue AWF”(§9€p§e%iﬂ5mhﬁé s2he) .34 ke bpABAtibh 1.
the switch inputs, i.e level s of the switch'input ports PCO~ PB5

are SUCCGSSE yo Ette‘h t h?fl PHxé?’ céfcﬂfﬁdh eldl%fpﬁzfé%npo(lﬁzubs-g\% is

(C»D the i npu peration cofresponding to the swtches and t
identical to the calculating - minimum- ‘diaphragm value

AVDMIN, the EE _ipul_se. number PN is set at -".'0" (steps S212, U
S214). | |

In the lens;manﬁal "bulb. éxposure' mode,“ the EE pulse
number PN 'is-.Sét-~at. the greatest Value, SOhuthat the
stop-down mechanism ‘can be driven to- the  diaphragm value
set by the diaphragm ring of the'taking lens. . Thereafter,
the Qnderexposure and overexposure indiéation- bits are

reset to finish the operation. -

IPU Main Routine-

The above éxplanétion has been ‘directed to the
operations of the CPU 41. The main routine of the IPU 43
will be explained below (Fig. 26)." The{photographic data,
such as the' manually set diaphragm value Av  and shutter

speed Tv, the indicating diaphragm value Av and shutter

speed Tv, the selected exposure -modes, the. ' transferring

diaphragm value AVT and shutter speed ' TVT - transferred

through the communication between  the: CPU 41 and the taking



<

determnatisn of the type of taking lens are perforned, so that the data,. .

such as the nodes set by the switches or the lens type data, etc., is
witten into the RAM 43b, and the lens data is input to the | PU 43 through
the communication with the lens (steps S223 S225). If the time of the

32ns timer is not up, ‘the-control junps to step'S228 (steps S223 and
- S228). Thereafter, whether or not the nai kbwitch SWMAIN is turned ONis
checked. IFthe main switch is turned OFF, the Hy flag and the
Hyp- Av - flag 1eft% tBSetmaximum K, nPWPeEO\AEV°hoI£“’G:FhF| Lnimyp h Fi npupber
power source of the CPU 41 OFF). Thereafter, the M. node flag I's reset

e

(%'L.(e., hol d HFNo i 3re| ske¥gd 4y the crkernal s RAMend3bt @felbeo Liep 43223t
eps S226, S226-2, S229-2). If the min switch SWWAIN is -
turned ON, diffierent ddresses Hehexgmk omet ering switch SWs is turned ON

i s checked. | f the photonmetering switch SWs is turned ON, which usually
neans the picture tihieé nfPdpdBatdlwaymsoperates wbgon, the hbapherpmiserimgthe
tinmer starts and the power-hold is activated to actuate the CPU 41 (steps
S226, - S227- tamerd@2pez)forming IPU-MAIN Tahoweaftin, Rimir@6.pr TheedsPUo 43
step 8228 Conversel vy, if t he photorreterl ng swtch SWs is

not turned Ofireant iolitdlklizeishe thet aportefl thegeofhohadet eheNgRAMI N®3b sl
the power-hold operation to step S228 (steps_ S226, S227-1 and S228)-.
carry out the initial setting of the modes (steps S220~
p §222). Thereafter, the exposure mode is set to its initial
~mode. The initial mode is determined in accordance with the
state of the port PLO of the IPU 43 and is either the hyper
program exposure .mode or the diaphragm priority automatic
exposure mode corresponding to the case of the lens-auto
mode and the lens-manual mode, respectively.
Thereafter, intermittent operations are repeaped by
a 32ms timer (steps S223~ S229-2). The IPU 43 performs
the following intefmittent operations. When the set time
e of the 32ms timer is up.' the switch inputs, i.e., the
levels of the switch input ports PCO~ PBS_ are successively
input to the IPU 43. If the level of the ports is "L" (ON),
"the input operatibn corresponding to the switches and the

determination of the _type of taking lens are performed, so

that the _data,_ such as the modes set by the switches or the

lens type data, etc., is written into the RAM 43b, and the

lens data is input to the IPU 43 ‘through the communication

with the lens (steps S223 ~ S§225).. If the time of the 32ms



In step 8228, the di aphragmvalue (F) and the_shutter speed (S-1) etc.,
used in‘t he phot ographi ng operation at the sel ected phot ographi c node are
indicated in the LCD panel 69 and the indicator unit 71 wthin th
finder. Thereafter, whet her or not t he set time- of t he
photonmetering tinmer is up is checked. If the tinme is up, 63 the
power-hold is inactivated and the contr, Is then returned to_step S223.
Conversely, if the time is not up, the“control is directly returned to
step S223 {hiesiS2notl uh226he, c8ha2pl |jumpsetoi sttepriS822Mht (stepsr 8§2i23n
by the tinmer is interrupted by the comunication with the CPWL,

t he commurak@tgzee)s performed. Similarly, if--the electronic dials 17 and

19 are r

otated, the electronic dial setting is carried out. Not e that

e

when the main méiadEtsyVAlbether! UoPehddFthiented inipivd 8cHOSWMEEN 0dur .

Conmuni ¢

ation with Lens The sub-routine of the -communication wth t

| ens. CPU aty i SN23sWidHediedlesEEl bad ued v sl Bchefigr diithd® OFD, 2he

~The CPU
t he nmoun
Aut o/ Man
Japanese

43 drops the level of the p|n CONT to "L" (Logic "0"), and receiv

ta,.ﬁh;'l_ﬂﬁt (fPerarla n'{'% vB-Av fiqagx'améﬂ Fedete o Murn2Néhe

u (AM ata I nput reto (steps 1 and S32). As disclosed in
power-hold OFF (i.e., turn the main power source of the CPU

he

es

41 OFF). Thereafter, the ML mode flag is reset (i.e., hold |

"bit is cleared), and the control is then returned to step
$223 (steps §226, S226-2, §229-2). If the main switch
SWMAIN is turned ON, whether or -net":the photometering
switch SWS is turned ON is checked. If the photometering
switch SWS is 'tprned ON, which usually means the picture
taking operation has already begun, the”photometering timer
starts and the*'deerfhold' is activated to :actuate the CPU

41 (steps S226, S227-1, 8227-2).: o Thereafter,

. control proceeds to etep s228. _Cenversely, ' S § ~ the

photometering _switch SWS is not turned 'ON; control skips
the start of the ‘photometering timer and the power-hold
operation to step 8228 (steps'8226, 822741 and §228).

In step S228, the diaphragm value (F) and the shutter
speed (S-1) etc., -used in the photographing operation at
the selected photographic mode are indieéted in- the LCD

panel 69 and the indicator unit’ 71 within the finder.

Thereafter, whether or not the 'set time of the

photometering timer is up is checked. - If the. time is up,



Pat ent Kokai (Unexam ned Publication) No. 63-184719 filed in the nane of
the assignee of the present.application, the pins of the taking Iens comng
into contact with the pins RES/Fnin3, SI/Fmn2, - Fmaxl, Fmax2 and SCK
/Fmnl are connected to transistors, so that the maxi nrum F nunber
Fmax of 2 bits and the open F nunber Fmn of 3 bits are constituted by the
| evel s thereof in conbination depending ,on the OV OFF states of the
transi stors. The pin AMis connected t&; e A/ Mselection switch SWN M

so that thend apywaroWite’ Mgualngdet svated bhaha | theONEonit#oad k% t hewen
OV OFF states of the A/ Mselection switch. The CPU 41 inverts the |eve

of the pin eNFnelat @y ! ngﬁ s2b3, (i C‘érﬂvetjs‘é\%? it the! Gitfel ei&N BBL! N,
oc ens KAF

presence of the automatic usi ng (AF) attached to the canera

body and" t hgpeki ng, r&Pe.PétaQQ?%C%Egs &%Hﬂyﬁé§$3é§m S0é "§B§3tam%géﬂfi<

| 'ens whi ch can ‘be di Scrimnate present 1 nvention I'S a manual
havi ng no _Ring,3R_guta.,lens KA having the nount pins but no Iens
ROM or ahn§3?§ EF Fgﬁg éAF%ﬁgésng the nount pins and the lens ROM | f
t he | evel . of __the. pi CONT. ., | "1 t he conmunication with the
taking lens 65 i $fcarth®d gﬂﬁeﬁﬂﬁfqﬂﬁ} | eRBeHALAORs B¥ut ther epblRRY ohF
S35). If the |evels of .the nount pins Fnaxl, Fmax2,  Fm.nl, Fm n2 and
Fnin3 are afipterrupted g by kbes |soumynigation i nyithe dhed ofPY4hs the

| comminication is performed. Similarly, if the electronic
(. dials 17 and 19 are rotated, the electronic dial setting is

carried out. ' Note that when the main switch SWMAIN is

turned OFF, interruption does not occur.

‘Communication with Lens

The sub-routine of the communication with the lens
CPU at step S225 will be described below with reference to
Fig. 27. The CPU 43 drops the level of the pin CONT to "L*"
{Logic "0"), and receives the mount pin data (open F number
f‘min", the maximum F numbér Fmax, and Auto/Manual (A/M) data
‘input thereto (steps S31 and S32). As disclosed in- Japanese
Patent Kokai (Unexamined Publication) No. 63-184719 filed
-in the name of the assignee of the present application, the
pins' of the taking lens coming into contact with the pins
RES{EminB,' SI/Fmin2, Fmaxl, Fmax2 and "SCK™' /Fminl are

connected to transistors, so that the maximum F number

Fmax of 2 bits and  the d‘pen F number Fmin of 3 bits are

‘constituted by the levels thereof in combination depending



are. "11111", it is determned that there is a problemw th the lens, and
accordingly, the no lens bit NoLens is set and the control is returned :
(steps S36, S37 and S38). If the level of at |east one of the nount pins :
Fmax-1 ~ Fmax2 and Fmnl Fmin3 is "0" - and if the kind of Ilens
discrimnated is the AF Il ens KAF, the AF | ens KAFLens bit is set and

the control is returned (steps S36, - and S40). - O herw-se,

whet her or not the node is the |ens-auto node or the | ens-manual node is
checked. |f ome theleONFOFFe stateautef tihe atronsdstoxsi.enThei tpin detMads
the control is returned (steps S34~ S36, S39, S41, S42). If the node is the .
| ens- manual comhedtedie icevehe ob/Mheelient famxiswditeh-n8WA/Mi e sd 1khatandhe |y
the levels of the pins Fmnl - Fmn3 are "111, the no lens flag (NoLens

bit) is set diamplocagm oRutbgMasualnelpta sofice? t bdtsalkdisigcbessitusedotby the
attached to the canera body (steps S43 and S44): |If the node is the :

| ens- manual oNyOFRstates hef | tivel 5/0fsébecpion swhkcH. and Fnax2 are "00"

and the levels of the pins Fmnl~Fm n3 are "000', the lens is the nanual

lens K, and accor dingl Xruheqmaninvet €8s neég 1e¢eansolti tthes miei @O hénto
control is returned (steps S45 and S46).  Unless the | evels of the pins
EXEELSFWBXZRBE&” ";"_'m ps.ar¢ aldvell” *gi") Oto _téi‘é_téﬁﬂﬁnés EHE_ PHeReReS of

the automatic focusing (AF) lens KAF attached to the camera

body and the kind of the attached lens. (steps S33 and S34). -
The taking l_éns_ which c_:a.n_ be discriminated in the present
inventidn is a__ﬁ;tnqal _._1ens'._K having ‘no mount .pin-,_ an aﬁto
lens Ka ha-vi_ng‘. the -moﬁnt pins but no l_ens' ROM, or an auto
AF lens KAF having the mount pins and thé lens ROM. |
If the  'level of the pin CONT  is "1%, the
communication _w_i___th_ the taking lens 65 is _gaf:;ed out and
the lens data is input (steps S34 and S§35). If the levels
of the .mounlt_, pins Fmaxl, FmaxZ, _Fn_};nl. Fﬁin_z and Fmin3 are
all "1", and 1f the 5 bits representing the kind of lens
are "1l1111", it .'i_,s 'detemingd that there is a problem with
the lens, .and acgqrdin_gly, the no _len_s bit NolLens is set
and the control is returned (steps S36, S37 and S38). If
the level of at least one of the mou_nt_ pins Fmaxl . ~ Fmax2
and Fminl ~ Fmin3 is "0" and if the kind of lens

discriminated is the AF lens KAF, the AF lens KAFLens bit

is set and the control is returned (steps 836, .S39 and

S40).



[

in the |gns-manual node, and accordingly, the auto lens KAl ens bit .
Is set and the control is returned (steps $S41, $S43, S45 and S42). Thus, the
type of lens, the lens data, "and the | ens Auto/ MAnual data are set in

t hemenory of the I PU 43 and.are transferred to theé CPU 41. Figure 28
shows a sub-routine of the switch input operation at -  step S224.

If any one of the drive switch SW , the 1SO sensitivity setting
switch SWSO, the 66 exposure correcting switch SW EF, and the
exposure node swi @therwis&DE whiether t ornenot Othe mode opsr dtheon lens~auite
correspondi ng sub-routine (note: only the node shift and MODE |IN
\sub- r out i nasodes coshdale lend~imanuZB hode [e fehewked St EFS the2Jode ~iS2Ehe.
~Upon conpletion of the input operation, t he node shift

operation, lendautd/Dthe |MtapelansoKaLaE biie TRIDsyt| apla Opes aktbak rane
effected and the control is returned (steps S234 ~S236). The node shift

sub-routinejg geeuihdd (dfes3PsILUISHE, a9g9! he4menBRY) | ock sub-routine

wi || be discussed hereinafter. Qper ati on of Ef ect r oni c D als

' If the mode is the lens-manual and if the levels of
the pins Fmaxl and Fmax2 are "11" and the levels of the
pins Fminl~ Fmin3 are "111°%, the no leng-flag (NoLens bit)

\¥; ' is set and control is returned, since thé- taking lens is

not attaéhed to the camera body (steps S43 and S44).

If the mode is the lens-manual mode and if the levels
of the pins Fmax 1 and Fmax2 are "00" and the levels of the
pins Fminl~ Fmin3 are "000", the lens ié-the manual lens K,
and accordingly the manual lens flag (KLens bit) is set and
the control is returned (steps S45 and S46). '

Unless the lévels of the pins Fmaxl Fmax2, Fminl~
Fmin3 are all "1" or "0", the lens is the auto lens KALens
‘in the lens-manual mode, and accordingiy,_ the _auto lens
KAlens Dbit is set and the control is returned (steps S41,
S43, S45 and S42).

Thus, the type of lens, the lens data, and the lens
Auto/Manual data are set in the__memory of the IPU 43 and
are transferred to the CPU 41.

Figure 28 shows a sub-routine of the switch input

operation at step S224. If any one of the drive switch

SWDRIVE, the IS0 sensitivity setting switch SWISO, the



Figures - 29, and 30 show the sub-routines of the operations of the Tv
and Av electronic dials 17 and 19. The nmain routine is interrupted by these
_Sub-routines when the Tv or Av electronic dial 17 or 19 is rotated, so that
any. one of the ports PAO, PAl, PA2, PA3 is turned ON to set the associ ated
Tv or Av dial change bit (steps S271, S28 Wen the Tv electronic

-dial 17 is -retated, the direction ofg he rotation of the Tv electronic
dial 17 is checked at step, S272. |f the Tv el ectronlc dial 17 is
rotated in GFPOSUHR F@FGSEH?@) viteh; GW ¥ B .popRdpihe s exposyre "gode
(the port PAl remains "1"), the clockwise rotation bit is set, and if _
the Tv-el ecBWtCH di §FM9?E| s. $8tattarnedt hONeft theunoPesidddion sejn the )
direction, the port PAl is set at "0" (the port PAO remains at "1"), the N
right .di recFPcSﬁ‘elﬁPPf!ds-ngesépb-&‘mttim t(H‘@t@Gnt oRly s thet umpde (shiéft 2ng
and S274). Simlarly, when the Av electronic dial 19 is rotated, the Av

di al changeMPDE i ENsesubanout hnesi gate dishawn onibi Fiigs s@B)or 1sesaerfc(>sme@s_ _
.S282 ~S284) . The el ectronic dial change bits and the right, direction _
bits are us¢dtiepst heS221ti rgS@ISat i ons Updor hecAmpaetidn eleftr ¢hiec dimpat
17 and 19 and the exposure node sel ecting operation, etc., which will be -
expl ai ned bepewationSett ithg Of mbde Av SHiH r ordgerd®ion, the  MODE IN

operation, and the me,morjr ‘lock operation are -effec-ﬁed and
the control is returned (steps 5234 ~ 5236). The mode shift v

sub-routine, the MODE "IN sub-rout1ne and the memory lock

sub-routine will be _d-is__cussed hereinafter.



The. followng discussion will _be addressed to the operation of the
| PU 43 in accordance with the sub-routine shown in Figs. 31 and 32 when the
€lectronic dial 17 or 19 is actuated in a specific exposure node. The

specific exposur e - node in t he il lustrated enbodiment is either
the program node, the limted program node, the hyper-program node,  the
EE automatic node, the lens-auto ES.._@I'[ omati ¢ node, or t he
manual node. Furthernore, in the illustrated enbodinent, the

shutter capacity Qrerakionnef -£leckyonie Dials800oo sec. (Tv= - 5Tv '+ 13Tv)
and the di aphragm capacity is the open F nunber Fm n (=Avm n) read fromthe
taking | ens througgures maxfrumnd nuibershoux theAvmpb-routdges - of the
clarification, it is assumed that Tv and Av are both 1/2Ev. Concerning the
Tv di al chazﬂqramris/ dfatthchahgeaMt Avs eXectronixhedkalls 17 |g§nd the. Bbhe
is "0", the <control is directly returned, and if the bit is "1",

whet her or magiin t beutigkt iB r datemrupdied | by lﬁttees sab-i:euthnekedwhe(rsttpe
S401, S402). If the right direction rotation bit is set (i.e., the Tv
el ectroni c T abr BY ieléctpdrilci @mildle 17gblr digedsi agtatéde sehuilet any.
speed Tv is increased to the maxi num shutter speed Tvmax 1/2 Tv by 1/2

Tv (steps 24 0548Re .PAO COpNEl SPAR, FA3 t1e tugRbadonNedd Ofet the
rqtation bit is reset (i.e., the Tv electronic dial 19 is rotated in
-associdted Tv or Av dial char_xge bit (steps 8271, S§281). .
LN - When the Tv electronic .dial— 17 is rotated, the
direction of the rotation of the Tv electronic dial 17 is
checked at step 85272. If the Tv electronic dial 17 is
rotated in the right (clockwise) direction, the port PAQ. is
set at "0" (the port PAl rema_i.ns at "1"), the cloékwise
rotation bit is set, and if the Tv electionic dial 17 is
rotated in the left (counterclockwise) directioﬁ, the port
PAl is set at "0" (the port PA0 remains at "1"), the right
direction bit is reset, and then the control is returned
(steps S273 and S5274).

Similarly, when the Av electronic dial 19 is rotated,
the Av dial change bit is set, and the right direction bit
is set or reset (steps S282 ~ S284). The electronic dial
"change bits and the right. direction bits are used in the
setting operations of the Av and Tv ele;:tronic dials 17 and

19 and the exposure mode selecting operation, etc., which

will be explained below.
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.69 the Ief,t di rectlon) the shutter speed Tv is decreased 1/2 Tv by 1/2
Tv until "the mninum shutter speed -Tvmn is reached (steps $402,
S405, S406). Thereafter, the Tv dial change bit is cleared and the--Tv
right direction rotation bit is reset (step S407). Wth respect to the

Av dial check, if the Av electronic dial 17 is rotated in the right
direction, the diaphragmvalue Av is in@gQeased 1/2 Av-by 1/2 Av until the
maxi mum di aphragm val ue Avmax is reached (steps S411~ S414) . Thereafter,

the Av.dial .-chan§etiiing ofcTvar &v Featronde tBigks di recti on rotation bit -

Is reset (step $S418). Conversely, if the Av electronic dial 17 is rotated .
in the |eft direheon follewing hdigouss ion Awild dduy eaidressedy ty lke Avv
unti | the m ni num di aphragm val ue Avnin is reached (steps S411, S412, S415,
$416) . Toperattion, of héhév IR 4Ghmgeabcbrdancéeavietm atbet hmhﬁwoutgiﬂe
dlrectlon rotation bit is reset (step.S418), and the control is returned.

The sub-roghowas igf Figsel e313larmhd322 whienh Cthecdlactkbaidy diiall B2t oandid he
Av dial set, respectively, which will be discussed hereinafter. Selection

of Exposurgs Madeubtadr ea 3339%&faade&$as&h@/vm routi.nes of the selection

or nodification operation of the exposure nmpdes. The change of the exposure
modes is effectegnBy t8getk¥id3 - exposure mode . in- the ' illustrated

‘embodiment: is 'e'it_-her ‘the program mode, the limited ‘program:
mode, the hyéer-;program mode, - t_ﬁe’;._ EE automatic modé, the: u
lens-auto ES = automatic mode,’ or the  manual  mode.
Furthermore, in the illustrated *éﬁquiment,f the = shutter
capacity of thée camera is 30‘--.s’ec'..:~ '31)80001S'ec.'- (Tv= — S5Tv ~
+ .13Tv)-- ‘and the diaphragm ca’P’a.F:i:ty- is '--the. ‘open F number
Fmin (=Avmin) read 'from-'.th_e taking lens through -th_e maximum
F number: Fmax (=Avmax). -F_or- élari_'_ficétion, it - is assumed
that Tv and Av are both 1/2Ev. |

Concerning the Tv di.al_. check, the_...'rv dial change bit .
is first checked. If the bit is "0", the control is
directly returned,. and if “the bit: .is "1", -whether or not
‘the right direction rotafion bit is set is checked (steps
S401, S402). If the right direction rotation_bit is set

- (i.e., the Tv electronic dial 1'9l is _ro't_ated in the right

direction), the shutter speed Tv is  increased to the

maximum shutter speed Tvmax 1/2 Tv by 1/2. Tv (steps S402,

S403, S404). . Conversely, if the right direction rotation

- bit is reset (i.e., the Tv electronic dial 19 is rotated in



- in accordgnge wth  the_ programnenorized in the internal ROM 43a of
the I PP 43. ‘Mbde Shift -- The node shift operation is effected to convert
the I PU exposure node to the. CPU exposure node. Nanely, the |PU node whi ch
is used in the I1PU 43 is converted to the CPU node which is used in the CPU

41. Table 4 (page 106) ~shows a relationship
bet ween t he-I PU node NO and_the CPU node . In the node shift

operation (Fig. 33), the [IPU 43 checks the |ens diaphragm node. If
the | ens di apheagieftbddirectiondualthendshutber CRipeaiieTvs ixct dearbaskle 1/2
| ens- manual node (i.e., one of IPU nbdes LB (O. 2) is set as the CPU node)
and the contTel by rey2rred (sheps S anthivas) .shitéde pwsa Tevday ay
the hyper-Av flag are both cleared in the |ens-auto node, the CPU

mode  correspeadhedt ( stidps | $402pUSA0RdeSPOEF. 8, PRErLALLteeONWHY T dial
returned. 1f the hyper-Tv flag is set, the CPU nbde is set at "8 an

the
control is rehangad Hit eps WPldareP2anaS6efe and SE3&ht g@%ﬁgﬂ@m‘éﬁ;f&

operation (step S235) is perfornmed as a sub-routine _
operation (pi€PisSEedet (Be8p §467§xpPosure node/drive lever 29 is noved to

the MODE side i.e., when the exposure node switch SWVMODE is turned ON,
during the intermgient QREHALLON dW 'PRe32aAW '4IF - LHBck, if the Av
electronic dial 17 is rotated in the right direction, the
§4} - diaphragm value Av is increased 1/2 Av by 1/2 Av until the
| maximum diaphragm value Avmax 1is reached (steps S41l1~
S414). Thereafter, the Av dial change bit is cleared and
the Av right direction rotation bit is reset (step S418).
‘Conversely, if the AQ electronic dial 17 is rotated in the
left direction, the diaphfagm value Av is decreased 1/2 Av
by 1/2 Av -unfil the minimum diéphragm value Avmin is
reached (steps S411, S412, S415, S416). Thereafter, the Av
dial change .bit is cleared and the Ay rigﬁt direction
rotation 'bit is reset (step S418), and the control is
returned. The sub-routines of figures 31 and 32"ar§ called

at the Tv dial set and the Av dial set, respectively, which

will be discussed hereinafter.

Selection of Exposure Mode

- Figures 33, 34A and 34B show sub-routines of the

"selection or modification .operation of the exposure modes.

The - change of the exposure modes is effected by the IPU 43



-71 vafiatkon' of the exposure nodes is effected by the Tv
el ectronic dial 17 when the exposure node/drive lever 29 is noved to the

MODE si de.

‘The exposure nodes corresponding to the exposure node nunbers

are shown in Table 4 nentioned above. The node-in operation wll be
described below in nore detail wth reference to Figs. 34A and 34B
The hyper-EE and hyper-ES nbdes have no T/mdependent node No. and have 'an
exposure node No. (14) which is the sane as that of the hyper program

The

hyper -BE age@raapser - RSthnotibe - REEATAB deRQTiRed! di byhehelpyprmal

and Hyp-Av flags, respectively. The taking | ens has an auto/ manual
sel ecti on RAM ABWE Nthehil €3 act uated by the dlaphragn1 ring thereof.

When

si de,
| ens-manual node is detected at step S241, the control proceeds to step

t he

aut o/ manual selectlon switch SWA/Mis. noved to t he manual

~ the -di aphr agfodes Steltfton . the taking lens. side.. If.  the.

4

S242 to sel ect aTmnsi modeexsghibt e opeiat iomn dBONgfEBEtLd dicphoageri i thet y
(ES) autonmatic exposure node (exposure node No. 2), the LM hyper-nmanual

exposure nogqy (

EXpOSHTE
mode No. 0). The LM diaphragmpriority automatic exposure node (exposure
mode No. Z)mdd% tgRiER s uBEQOSEH etHEdelpd\t 4§t €Ps S%?weﬂ!@%t hes ‘%'henoé?&he

mode switch -

mode- which is used in the CPU ' 41. Table'4
(page 106) _ . : ; shéws a relationship
be'tweeix the IPU mode NO. and the CPU mode No. |

In the mode shift operation (Fig. 33), the IPU 43
checks thé lens diaphragm mode. If .tlixe lens diaphragm mode
is a manual méde, the CPU mode is set to .be the lens-manual

mode (i.e., one of IPU modes'LB (0~ 2) is set as the CPU

- mode) and the control is returned-(Steps §621 and S623). If

the hyper-Tv flag and the hyper—Av'flag afe both cleared in'
the lens-auto mode, the CPU 'modé - corresponds = to the
lens-auto mode plus 8, and fhe_géhtroi is returned. If the
hyper-Tv flag is set, the CPU mode is set at "8", and the
control is returned (steps S621, S625, S629 and S$631).

- Mode-In

The modé-in operation (step S235) is performed as a
sdbéroﬁtine of the SW-IN operation (step S224) when the

exposure mode/drive lever 29 is moved to the MODE side

i.e., when the exposure mode switch .SWMQDE is  turned ON,

during the intermittent operation by the. 32 ms timer. The

€ mede No fheatPut expdduird bmede0s Wame19de t(wppﬁure'
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is turned ON is checked. If the node switch SWODE is t ur ned
ON, whether or not the Tv electronic dial 17 is actuated (i.e., the Tv dial
change bit is set ) is checked. If there is no change, the Tv dial
change bit is reset, and the control then- proceeds: to the checking
sub-routine. If there is a dial change, the direction of rotation of the
dial is checked (steps S243, S244 and S29%¥). When the Tv electronic
dial 17 is rotated in the leftward direction (counterclockw se

di rection) vagiakion of hthe; exprogprectpedesy is jeffegted (Rhg ERposve
mode is switched fromthe LM di aphragm priority node to the LM

hyper - manu@lafdenda ¢hal LMburbeRodde eaprsuin gepdeldEing dever MHeds
the Tv dial <change bit 1is reset, the control junps to the check :
sub-rout i n@ovesk ¢k the s MODEPg¥deanFhgpsaxposnes modes Torrgspanding to
dial 17 is. rotated in the right direction (the right direction
bit is "Fhe expesugxposmede riebers axengbowni nint (Rably ddr meppdened
to the above-nentioned order. . After the Tv dial change bit is
reset, thébeyetrol junps to the check sub-routine (steps S244, -S248~
S251). |If the exposure node switch SWMODE is turned OFF, or if the Tv

el ectroni c di al - Thej snode- bt o@edwd tiidre WVl de ctescriled belb@" )in therdv
dial change bit is reset wthout ' o

detail with reference to Figs. 34A and 34B. The hyper-EE -

and hypgr-ES modes have no independent mode No. and have an
exposure mode No. (14) which is the same as that of the
hyper program. The hyper-EE and hyper-ES modes can be
disqriminated by the Hyp-TV and Hyp-Av flags, ;espectively.
The taking 1ens has an

aqto/manual selection switch SWA/M which is gctuated by the
diaphragm .ring thereof. When the auto/manual selection
switqh SWA/M is moved 'to the manual side, the diaphragm is
set on the taking _lens side, If the lensfmanuél .mode is
N : _detecﬁed at step 5241, the control proceeds to step SZ42_to
select a desired exposufe.mode from among the.pM diaphragm
priority (ES) .automatic exposure mode (exposure _que No.
2),. thé LM hyper-manual exposure mode (exposure mode No. 1)
and the LM bulb exposqu_mode (exposure mode No. 0). The LM
diaphragm priqrity automatic exposure mode (exposure mode
No. 2) is thé.inifiél exposufé mode. |
At step $242, whether or not the mode switch SWMODE

is turned ON is checked. If the mode switch SWMODE is



nmodi fyi ng the exposure node, so that the control junps to the check __
sub-routin€ (steps S242, S243 and S251). 73 Check Sub-routine In the

check sub-routine (Flgure 35), if one of the NOLens bit flag, the hyper-AV

flag, or
carried
reset .
Nanel y,

in the typdroedA\EONpdeWhethpEs hoBerd®t rthe

the hyper-Tv flag is set, the node i ndication - operation 1is
out after the hyper-Av flag and the hyper-Tv flag are
" The hyper-Av flag and the hypéfdIv flag represent—_the AE node.

al t hough the hyper-EE node and the héﬁgr-ES node are not included

efechyenicesdiade ¢7n be

discrimnated by the hyper-Av flag and the hyper-Tv flag, respectively.

Consequent Bgtuaitednypkre pr ogphem N0, dialarchange hbpbr iy set) dse checkedt he

hyper - EE node, and the hyper program No. 14 and the hyper Av flag are set
in the hypdf- Bhemele, i®smectchange, Tdheet Uvn diwl noliangeobithe iBy peesEE,

node or

hyper-ES node to the respective hyper program nodes, the hyper-Av

flag or thanbypeie Teohitagli stheseiprobeeds/pto- Ahd | eheakiinghesulyproufiinél ag
are always reset in the |lens-manual node by the check sub-routine, and

accordingl y£ there isha @il newawde, sheedircticdiofhrotS¥A6N of Sthe

swi t ched

from " MANUAL" to "AUTO', or when the taking Iens S detached
dial - is checked (steps S243, S244 and 8251)

When the Tv 'electronic dial 17 is rotated in the
ieftward direCtioﬁ '(counte;clockﬁiéé'”direction)i i.e,, |if
the right direction bit is' "0"§ itﬁe exposure mode is
switched from 'ﬁhe LM diaphragmrJPriority mode to the LM
hyper-manual mode and the LM bulb mddé'in this order one by
one. After the Tv dial- chénge: bit is 'fésgt, -the control
jumps to - the check  sub-routine (steps S241 ~ 5247 and
S251). |

When the Tv electronic dial 17 is. rotated in the

right . direction (the right direction bit is “1"), the

exposure mode_'is changed in the- 6tder opposite . to the
above-mentioned order. After -the Tv dial change bit is

reset, - the control jumps to the 'check sub-routine (steps

S244, S248~ S251).

If the exposure mode switch SWMODE is turned OFF, or

if the Tv electronic dial 17 iS-hot'actuated (the Tv dial

change bit is "0"), the Tv dial change bit is reset without

modifying the exposure mode. so that the control jumps to

- the - check sub-routine (steps SZ42,'SZ43;and'8251).

o

Oy
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fron1 anddﬁgain attached to the camera body, the exposufe node is - __
to be the hyper-program exposure node. |If the taking lens is

initialize

t he auto-1ens, and accordingly, 74 the auto/manual selection swtch
SWAW/'M is switched to "AUTO', the exposure node is switched node by node
i'n the order: - program node- hyper-program node. |imted program node-

LA bul b node program node. The exposure—zgde I's indicated (steps S241,
S252 ~S257, S264), when the exposure nod switch SWMODE is turned ON and
the Tv ‘el ectronic dial 17 is rotated in the leftward direction. I'f° the Tv
electronic dial 17 is rotated in the right direction, the exposure
mpde is  changedChetk Sub-routdneopposite to the above:- ment i oned -or der and
is then indicated (steps S258 ~ S260 and S264). -1f the taking lens is an

auto-lens and if amethé check pus+rsutdie Fidue IYDE0bnkh6f Tthe NoLens
electronic dial 17 is turned OFF, exposure selectlon operation is not

ef fect ed: (Sbiﬂsfiaél thed hypeibdv @Y, or lthd My %ﬁ-éacfnig?’séé NChe

turned ON (i.e., clear switch SWCL is not turned , est exposure

LS | TR (Rt B b Dabatha ot Fasied vl
exposure Mg pg A Ui alghaed %Bd.bethge BYBBL-RLC9E3Ty - are  reset.  The

hyper-Av flag and the hyper~-Tv flag represent the AE mode.
&Mf . Namely, although the hyper-EE mode and the hyper-ES mode
are not .included.'in the types of AE modes, the hyper-EE
mode and the hyper-ES mode can be discriminated by the
hyper-Av flag and the hypgr-Tv flag, respectively.

Consequently, the hyper program No. 14 and the hyper
Tv flag are set in the hyper-EE mode, and the hyper program
No. 14 and the hyper Av flag are set in the hyper-ES mode,
respectively.

To return the mode from the hyper-EE mode or hyper-ES
mode to  the respectivé -hypér. program modes, the hyper-Av
flag or the hyper Tv flag is reset. The hyper-Av flag -and
the hyper-Tv flag are always reset in the lens-manual mode
by the check sub—rbutine, and accordingly,  when the
auto/manual selection switch SWA/M  is switched from
*MANUAL" to "AUTO", or when the taking lens is detached

"from, and again attached to the camera body,  the  exposure -

‘mode is initialized to be the hyper-program exposure mode.

If the taking lens is ‘the auto-lens, and accordingly,
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node. If the exposure node is neither. the hyper-EE node nor- the hyper ES
mode, the current exposure node is maintained. Nanmely, since the hyper-Tv
flag or the hyper-Av flag is set when the exposure node is the
hyper-EE node or the hyper-ES node, the flag is reset (steps S261
and S263). Consequently,- when the photographer presses the clear
button 23, the hyper-EE autonatic exposgylg node or the hyper-ES -autonatie-
exposure node is returned to the hyper-program exposure node. In the
exposur e nokhe sehdetoy/manopkr asedectdon orswli tdlvyeSWAYMI s iisnpossitidthed o to
directly select the hyper-EE or hyper-ES automatic exposure node. The |
sel ection 'XuTa'he khperedgosureymedetS siusaritchedexpoder bymooade s iaf f eheed )
by the electronic dial 17 or 19 when the hyper-program exposure '
nmode .i s selcadeatt. - Nanprygramienmbie—€l ect hypier-girdgrhm omode-hs act upmeteat

t he hyper-program node, the hyper-Tv flag or the hyper-Av--flag is set, so

that the nysiodrdm W@decoNPULsivel y Lahpnded mb@e—~t he pvvgfanFEmo@e. The
hyper - ES autonati c exposure node.. ‘Furthernore, when the electronic dial

17 or. .19 glippsiidd UsibAd: £ inds cabeeer F]E.Eepgr. sIWPeisisn K 8953 gsigq)t he

node can be conmpul sively changed to the hyper-ES or hyper-EE automatic
exposure ”Qﬁ%n-rﬁﬁﬁe@irp\bgé&e | hoab N &wid &R" swhdbEC i s Zgurhﬁd'téﬁ ngha Phe
the hyper- or hyper- automati c exposure node can be- :
conpul sively, ¢yectronic aial 17 is rotated in the leftward direction.
If the Tv electfonic dial .17 is rotated in the right %.i
- direction, the_ exposure mode is changed in  the order
opposite to. the above—mentidped'order and is then indicated
(steps S258 ~ 5260 and $264).

'If the taking lens is an auto-lens and if one of the
exposute'mode_switch;SWMODE.o;-the-Tv electronic dial 17 is
turned OFF, exposure selection o?eration is not effected
(steps S241, 5251 ~ §253, S§261). If the clear button 23 is
nof_tuined ON (i.e., clear switch SWCL is not turned ON),
the latest exposure mode is indicated (steps S261 ‘and S264).
If the ciear button 23 is turned ON, and if the
exposure mode is thé hyper-EE mode or the  hyper ES mode,
the exposure. mode is initializéd'-to be the hyper-program
mode. If the exposure-mode is neither the hypér-EE'mode nor-
the hyper Es:mode, the current expoéufe mode is maintained.
Namely, since the hyper-Tv flag or the hyper-Av flag is set

when the . exposure mode is thej_hypereEE mode or the

hyper-ES mode, the flag is reset (steps 8261 and S263).
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changed to the respective hyper-progran1exposure _mndes: The indication of
t he conpul sive change of the exposire nodé is perforned in the exposure

"node i ndication operation which will be discussed hereinafter. The
exposure nodes in the | ens-auto node and the |ens- nanual node are
desi gnat ed 76 with serial nunbers. Howevér,” in practice, the

exposure nmodes in the |ens-auto node and)§he exposure ..nodes. in the
| ens- manual node are stored in the nenory of the | PU 43 as separate dat a.
Fur t her nor EPNseREen&Ay. autwherns thgnuaPhotRORRPRELa, PEeRSey p- the f|atpand
the Hyp-Av flag are separately allocated in the nenory of the |IPU 43, as
can be seehutfoni g2336. thee dvpennEE mdwmatic deaxposurel nodeiccwr darive
wth the 3-bits for the | ens-auto node and the Hyp-Tv or Hyp-Av flag when
t he auto/ hwpeatESdatautdmddict erexpagyre whiode | §sswinedhwgumhedyy tohe the
di aphragm ring of .the taking lens, is "AUTO', i.e., "0". On the
ot her handhyphenprbgramt expasuxie dekde. (A/Mtermnal) is "MANUAL", i.-e.
, the exposure node is determined in accordance with the 2-bits for
the | ens- manual mAdethéheegppenuee mode dajed eaftibrdi topedatalondi medidnddie
aut o exposure node and the nmanual exposure node is sent to

above, it is impossible to directly select the hyper-EE or

hyper-ES automatic exposure mode. The selection of the
hyper-EE or hyper—ES automatic exposure mode is eff;cted by
the eléctronic .dial 17 or 19 when the hyper-program
exposure mode is selected. Namely, when the electronic dial
17 or 19 is actuated at the hyper-program mode, the
-hyper-Tv flag or the hyper-Av--flag is set, so f;t_iat the mode
. can be. clon__lpulsively changed to the hyperjEE 'c_>r __h_y_per-ES
aqtomai_:ic exposere mode. Furthermore_, when,_ the eleg_tronic
dial 17 or 19 1is actuated at the hyper-EE or hyper-ES
program mode, the mode can be compulsively changed. to the
k/ 'hype_r—ES or hyper—EE'automatic exposure mode, ;espectj.vely.
If the clear button 23 is turned .ON, the hyper-EE or-
lhyp_er-lES_ ~automatic exposure mode can be compulsively
=changed to the respect_ive hyper-program exposure modes. ‘The
iadicatiqn of the compulsive change of the_ exposure mode is
performed 1n the exposure mode indication _.operatio_n_ which
will be discussed lxe-EEi_r;aftexf.
B Them eprsure modes in

the lens-auto mode and the lens-manual mode are designated
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the CPU 41. The_carrespondence in the exposure nodes (IPU node and CPU
node) between the IPUand CPU is shown in Table 4. Menory Lock In the
menory | ock operation, the exposure value Ev is |ocked in the nenory when
the hold button 25 is pressed once and the lock is released when the hold
button 25 is 77 pressed twice. Nanely, every tine the hold button
25 is-turned ON and OFE- the nenory- Iocky76f t he exposure value Ev and the
. rel ease thereof are repeated. For exanple, 3 bits within the nenory
lock flag widha sexiaghenumbgrs4sb E@@eeﬁpsowbd ipractd aeenothel pexposure
operation. As can be seen in Fig. 38, one bit is the M. node flag (hold. .
bi t), anot hawdeist ih-e.ﬁjxa,asbﬁashjebﬂosmtt@l éada, thed exposuge: phodese igl dthe -,
hol d switch data. Al of these data are cleared at the initial state.

The nenory levs-owenmli onode sirep s333fed s iperthe nmemasyf ©f ovise ( EPY. 43) as

In this operation, every time the hold switch 25 is ON and OFF, the M. node

- flag is set sepdratect datal stFuttiteymesent e dlenis-abtdxlenssmanaadfl e(Agd)

to the old hold switch data, so that the OV OFF state of the hold switch 25

i's input tOdhha,prﬂien-tHf@l’ﬂ\_rSVﬁl_laﬂ‘l dada the Hyp-Av flag are separately
allocated in -'.__t-he: memory of the IPU 43, as"can be seen in
Fig. 36.

'l-‘he- eprs’u;e mode is determined in accordance with - v
the 3—bit§ for thé .lens-auto_mode and the Hyp-Tv or Hypf-Av
flag when thé- .auto/manual data (A/M .t”:erminal), which  is
switched by _t;'_he* diaphragm ring of the taking. lens, is

~ *apTO", .i.e‘.‘,_:"'O.".'._' On Ehe other hand, when the ai:to/manua_l
data (A/M terminal) is "MANUAL®, i.e., "1", the exposure -
mode is: detemined in accorda'nc.:e-'-' with the 2-bits for the
lens-manual mbd'e'.

The exposure mode data of '4--bits including both the
auto. exposu're'_' .mod'e an_d the iuanual e:’cpbéure mode is sent to
the CPU 41. The correspondence in the exposure modes (IPU
mode and CPU mode) between the IPU and CPU is  shown in
Table 4.

Memory: Lo¢k -

In the memory lock operation, the exposure value Ev

is locked 'in the memory when the hold button 25 is pressed

"once and the lock is released when the hold button 25 is
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(steps S641 and S643). Nanely, . when the hold switch is turned ON and
OFF, the ML node flag is-set at "0" and reset at "1", respectively. The
hold switch 25 is a nornaliy open self-returning _type. General ly

speaki ng, since - the processing tine of the microconputer is extrenely
short, the nenory |ock sub-routines are repeated several tinmes while
t he phot ographer actuates the-hold smiLﬁﬁ?ZS. Thereafter, the state of the

present hold switch data is checked (step S645). Since the ML node flag
is reset  preseed: htwhoed sNamely?25 ewexyr ricimeDFfEhet hboddnt boktpnoc@dbdsiso
the nenory |l ock indication operation Since when the hold switch 25 is

turned ON, turaetl OModend | @BF, | thectmendry * lockt 1od  fhecesgosure stadmesGEV
to check the old hold switch data. Upon the first operation when the hold

sw tch 25 aadtuhedrébease Wherddi aceonepsatelbsefoanted@npbé| o3sVibets
the hold switch 25 is turned OFF, the M node flag is reset, and

accordi ngl withifi Cehler Omenidrgceadiclk 0 sia&p Bata Upan the s&dnd 488 are
subsequent operations when the hold switch 25 is turned ON or upon the

first operaghp®Bydenid haneo! des¥e{Ch ddk | DhdtdtabdFFast h€aM be0deeh! agni s

set, and accordingly, the control proceeds to step S649. Whether or not the

AR L Al S SO e S T
S655 bit the present hold switch data, and another bit the old
A ~ hold switch daté. All of these data are cleared at the
iﬁitial state.

. The memory lock operation at sﬁep 5236 is performed
as follows (Fig. 37). 1In this operation, every. time the
hold switch 25 is ON and OFF, fhe ML mode flag is set and
reset.

First, the present hold switch data is tfansferred to
the old hold switch data, so that the bN/OFF'state of the
hold switch 25 is input to the present hold switch dafa
(steps S641 and S643). Némely, when the hold switch is
turned ON and OFF, the ML mode flag is set at "0" and reset
at "1", respectively. The hold switch 25 is a normally open
self-returning type. Generally - speaking, since the
processing time of the microcomputer is extremely short,
th§u~memory lock sub-routines are repeated several times

while the photographer actuates the hold switch 25.

Thereafter, the state of the present hold switch data

iS'cheéked'(Step'S645). Since the ML mode flag is- reset



and $653). ) Wen the ML node flag is set, the current exposure
value Ev is stored (locked) and the power hold flag is set for 5 sec.
Thereafter, the control proceeds to the M indication operation. (steps
S655, S657 and S65 9). If the M. node flag is cleared, the control
directly proceeds --to the M. .indication gperation (steps S651 and S653)

--- At step S649, whether or not the M. mﬂ&flag I's set is checked When
the hold switch 25 is turned ON, the M node flag is set, and

accor di ngl y, whemetbenhodd mwikiekis28o if chreped OFFeorthe s@i}troiah@ﬁoﬂe@ds
hold switch 25 is turned 79 OFF, the M. npde flag is cleared, and
accordi ngl y,to t lkhecomemokydi ¥eck | ﬁqﬂMt@m%n ndi cinos o'mﬁrat itdve, \__/
In the M. indication operation, the asterisked mark indication flag is
cleared. |fhakie SWwikole X8 aysi turmest , ONhe thent MBI nicgler eflageds s$étf hahe
node flag is set, the asterisked mark indication flag is set, and . -
then the C(mixﬂﬂd'ol spreteedsd ot epepSEHA Anto Saeck therlBhEhdﬂD:IIdssth'mh
25 is turned off, the present ML switch data, the old ML switch data and

the M. node ddag ar Ypdn EheaEgistEginerition Matlen dhwli Re1aokwitddRs is
and Set Val ue Modification Exanples of the indication of the LCD panel
69 and .the igiined oonumotr hpdh! the ldecdnddanaasusdiytierit 8pB¥ationswhen
.the ‘hold swi_tqh--zs is turned-_OFF,.-_.the ML mode flag i_s'
reset, and 'accp'r_di'ngly,- the  control 'p__i'éceeds- to step _5651. '. \J
Upon the second and subsequent operations when the hold |
switch 2% -ils ‘turned. ON or upon the: -'fi__r_st_ operation when the
hold switch 25 is turned OFF, the ML mode flag is éeﬁ, and
accorciingly, the control proceedé. to 'éte_p 5649 : |
‘Whether or not the ML mode flag is set is checked at
step S651. If the ML mode flag is set, the flag is cleared. |
If the flag is cleared, the ML mode flag is set (steps S655
and S653). When the: ML mode  flag is .s_et., the current
-'expo_sute-_ value Ewv is s-'torec-l. (1ock_ed_'),-._and the power hold
flag is set for 5 sec. Therea_ft_é_f,. the control proceeds t_é
the ML 'indication operation (steps 85655, S657 and S_6'5.9) . If
the ML. mode. flag: is cleared, the control directly proceeds
.- to the ML indication operation (steps’ S651 and S653). . . - -
At step-_8649, whether or not the ML mode flag is se_E

is checked. When the hold switch 25 is turned:. ON, the ML

mode flag is set, and accordingly, .the. control proceeds to

step -S659. .- Conversely, when the: hold switch 25 is turned
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side to the left and right, respectively, in Figs. 41A through 41F, Figs.
42A through 42H, and Figs. 43A through 43C. In Fig. 41A, all the
indicating elements (liquid crystal segnents) such as letters, marks,
synbol s and figures, etc., . constituting the indication information are
shown. Fig. 41B shows «the indicatiqn (display) when the nmain switch
SWWAIN is turned OFF. The ot her figdres ow various indication exanples.
The rel ationshi p between the exposure., node indicatign operation and

the i ndi cQFFon (EdespMky) meARI BdadesdBi bELSBERPBw WPRE r3FEPERLRIL Y. F the
39A through 39D. The exposure node indication operation is carried out
hy t he | PUCPRELO 1y ddgiegtdae RageadR 0 dheiilst rAicahiomoreTatiRnof t he
| PU 43. When the taking |l ens attached to the camera body is an auto-I|ens,
the control procd@&dsthe Mkp igshiratieomn areradlden.t o ther f asherhsked| [mavling
oper ati ons. Hyper - Program Exposure Mdde If the hyper-program exposure
nmode i s setindilpatigonefbagt He ecbearedic Ik akbel Mlanwode flagicisateesethe —
hyper - program exposure node is indicated as shown in Fig. 42B. Nanely, "Hy
P" repr esekhengcontrdl pdrs preguanedxpobfir ¢he ML mode flag is set, the
asterisked mark indication flag is set, and then the
control is returned (steps S663 and §5665). When the hold
Al switch 25 is turned off, the present ML switch data, the

0ld ML switch data and the ML mode flag are all cleared.

Exposure Mode Indication; Mode and 'Set Value
Modification

Examples of the indication of the LCD panel 69 and
the indicator unit 71 within the finder are shown side by
side to the 1left and right, respectively, in Figs. 41A
through 415‘, Figs. 42A through 42H, and Figs. 43A through
43C. In Fig. 414, all the indicating eleme-nts {liquid
crystal segments) such as letters, marks, -.symbols and
figures, etc., constituting the indication information are
shown. Fig. 41B shows the indication (display) when the
main switch SWMAIN is turned .OFF. The other figures show
various indication examples. The relationship between the

exposure mode @ indication operation and the indication

(display) will be described below with reference to- Figs.

. 39A through 39D. The exposure mode indication operation is
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node, "Tv 8000" representing the initial value (1/8000 sec.) of the . _
shutter speéed, "Av 5.6" (=F5.6) representing the initial value of the:
di aphragm val ue, "22" representing the nunber of the photographed franes

of filmall appear in the LCD panel 69, and the initial values of the the
shutter speed Tv and the di aphragm value Av appear in the indicator unit 71
within the finder (steps S302 through S308/2 The |IPU 43 reads the = -
opti mum shutter

d _ i hut t dT t he
opt i mum o apFPEGHEONI Gt APY | FRRGTU | 3P (38, AShnndcR WD Eh C Baarem

in the hyper-program exposure sub-rqutine by the CPU 41, -provided that the .
power of thesgﬂﬁgﬂllPSt EFBOFTZ' 'H% GHF'éﬁé'éi%wes ‘these data in" the \J/
RAM 43b at predetermnned addresses thereof (steps S309 and S310). . The = -
transf.erring shut t WheBpdde THRking t heng, eﬁf??stﬁﬂ('l tadhgtodi thr sgReFal JeodwT is
stored in the RAM 43b are-indicated in the LCD panel 69 and the indicator
unit 71 withfR @BREqil|ng. pthei deentrel mro - &0 tstercP§342 | from| ¢tep
When the Tv electronic dial 17 is actuated (i.e., when the Tv dial
change bit i83@ktttoaperfoyrm thhefbypowing opefriakjonss set and the
“hyper-Av flag is reset thereby actuating the hyper-EE automatic :
exposure node (steps S303 and S311). Thereafter, the shutter speed Tv is
modi fied in accordance with the operation-of the Tv electronic dial. 17,



with the nodified shutter speed being stored in the RAM43b at a
_predeterm ned - address thereof and the hyper-EE autonatic exposure
node and the set shutter speed Tv,.etc., being .. indicated in the LCD
panel 69 and the finder indicator wunit 71, as shown in Fig. 42G
(steps S312 and S313). The initial value of the set diaphragmvalue Av is
a value calculated at the hyper-progranﬁﬁkposure node or the hyper-EE
exposure node. Note that in Fig. 42G the three quarter circle which
surrounds t he syivper+Eyognas ExposwoebMad® arrows | ocated - above the
synbol "Tv", in the LCD panel, and the line underlining the nuneral
{4000" in the fibhflerthe nbypereprogmam €&fposupecsmnie fike sdeasithit i npneof
the shutter speed Tv nodification by rotation of the Tv electronic
dial 17. Wf| ethée pdeetrohiiche didlsil 13 hahd;, 19he ddédU 4ictudteds (the
receives) data (AVT) corresponding to the optinmm di aphragm value Av
(AVD), = caiyperipfogrdm dxpodirec mbleali §Meindi ctie@® Uag SHbwwUlimerigand
stores the data in the RAM 43b while indicating the sane in the LCD panel

S5 iy (FIPLSUTIOIBLIEY, rorslnciy B, SRl hropfurts,
set and tigdy,peirdVed0c0 Fepréséieing oy Al tPdl "Wa1dde(1/8000 sec.)
of the shutter speed, "Av 5.6" (=F5.6) representing the
&x initial wvalue of the diaphragm value, "22" representing the
number of the photographed frames of film all appear in the
LCD panel 69, and the initial values of the the shutter
speed Tv and the diaphragm value Av appearlin the indicator
unit 71 within the finder (steps S302 through S$308).

The IPU° 43 reads the optimum shutter speed Tv
(transferring shutter speed TVT) and the optimum diaphragm
value Av (ﬁransfefring diaphragm value AVT), calculated in
the hyper-program exposure sub—toutine by the CPU 41,
provided that the power of the CPU 41 is held (remains on)
and stores these data in the RAM 43b at predetermined
addresses thereof (steps S309 and S310). The ttansferring
shuttér speed TVT and the transferring. diaphragm value AVT,

.sfored in the RAM 43b are-indicated in the LCD panel 69 and
the indicator unit 71 within the finder provided that the
power of the CPU 41 is held.

When the Tv electronic dial 17 is actuated (i.e..,

when the Tv dial change bit is set at "1"), the hyper-Tv



hyper - ES automati ¢ exposure node (steps S304 and S316). The di aphragm )
value Av is wvaried in accordance with the direction of rotation-

of the Av electronic dial 19, so that the nodified di aphragm val ue Av

Is stored in the RAM 43b. The hyper-ES automatic exposure node and the
nodi fi ed di aphragm value Av are indicated in the LCD panel 69 and the .

fi nder indicator wunit 71, as shown in Fi @_142H (steps S317 and S318) -~ The
initial value of the set diaphragmvalue Av is a value calculated in the
hyper - pr ogr FhaSpot®r e Shbde a4 t hENGy pO¥PEE-BVhostiag pdE. regqte (hherehy
Fig. 42H, the three quarter circle which surrounds the synbol "Av" and
the two bl ad@€tuating thechvppriE oputomatig ngsposupg’ mode, (skeps EB03
panel, and the |ine underlining the nuneral "8.0" in the finder

i ndi cat or umind 79311) epThexeafitier.f cthe bishuttes speedi Sivhr by nmoddifiied Ain

modi fication by rotation of the Av electronic dial 19. The IPU 43
reads dat aaccbrBanceorwitlpobbien@peratidre—oHt themBhuelectspriéd Bial( TVD)
calculated in the hyper-ES automatic exposure sub-routine and stores the
data in t hewRAM 430 podvEfled ishatttelre speed béihge sEededl i3 bhhkd RAMe43b
stored data is indicated inh the LCD panel 69 and the finder I ndi cat or
unit 71 (stems S8l 9 parelisttifinedenaddpesshyptheféofor andS 8heéonaiyer-EE
exposure node is ' _ o - o '
automatic exposure mode and the set shutter speed Tv, etc.,

being . indicate__d_ in the L_Cli . panel 69 and the finder
.indicator unit 71, as shown 'ir_x Fiés- 42G (s'teps $312 .and
$313). |

The initial \}alue_ of the set ;d_--iaphragm_ value Av is a

value calculated at the hyper-program exposure mode or the

hyper-EE exposure mode. Note that in Fig. 42G, the three

quarter circle which surrounds '__Ehe symbol "Tv" and the two

black arrows located above. the symbol "Tv", in the LCD

panel, and the line underlining-_,the'num'e'_ral "4000" in 'the'_-'

finder indicafo_r unit 71 'represeqt the feasibility of
the shutter | speed Tv modification by rotation of the TQ
electronic dial 17. |
While - the power of the CPU 41 is held, the IPU 43
--reads (or receives) data (AVT).-corre_-sp.ondi’ng to the optimum

diaphragm value Av (AVD), calgulétﬁed, in the hyper-EE

automatic exposure sub-routine, and st_o'r__es' the data in the

RAM 43b while indicating the same in the LCD panel 69, etc.

(steps S314 and S315).

R e
=

~



+

selected (i.e., when the hyper-Tv. or. hyper-Av flag has already
been set), t he IPU 43 stores t he opti mum transferring

shut ter speed TVT  and t he optimumtransferring di aphr agm
val ue AVT, calculated = in t he hyper-ES. or hyper-EE automatic
exposure sub-routine by the CPU 41, into the RAM 43b and di spl ays the sane
on the LCD panel 69, etc., even if nei r of the electronic dials 17 or

19 are actuated. Neverthel ess, the®1PU 43 does not performthe

S303- 5305, | Sa1Woed SeHET R GatEbtpfics ALY 15 iMRrda (84122,
\oer o oor Shell et 80 sl T phnBer AL B Ut irabre’ T Higge 1o
5, ook e 5T g S BB LA e

t
hyper - ES augfomati ¢ _exposure node and select  the diaphragm val ue Av b
rg!toati ng th Yﬂﬁréﬁﬁct HAmatdic, expaesurg,pods, {FheRy SI0Foandt Sidhds, The
the optimmshutter speed or the optinum di aphragm value, calculated in

the previ oudigRBsegme Hddle beh¥re i€he YaFiEd| V& uagRoRdanGspowikh the
factor (i.e., the shutter speed or the diaphragmvalue) which can be
set at thdirgehign sefecketptigposefe thegv electronie dial 19, so

that the modi'fied- diaphragm value Av is stofed in the RAM
S 43b. The hyper-ES.automatig expdsurel mode and the mddified
diaphragm value Av are indicated in the LCD' panel 69 and
the finder indicator. unit 71, as shown in Fig. 42H (steps
S317 and S318). |
The initial value of the set dial;l-i;:agm value Av .is a
value calculated in the hyper-program exposure mode or the
hyper—EE'exposure mode. Note that in Fig. 42H, the three
quarter circle which surrounds the symbol "Av" and the two
black afrows 'located below the symbol "Av", in the LCD
pénél, 'ar.nd the line underlining the numeral "8.(.)." in the
finder 'indicator unit 71, represent the feasibility of the
diaphragm value Av modification by .rotation of"the Av
electronic'dia1.19. |
The IPU 43 reads data '(TVT") cdrrespon'din'g “to the
optimum- shutter speed Tv (TVD) calculated in :_the h’yper-ES
automatic éxpo:'sure_sub-roy{:ine _and stores__’_the': data 'in_ the
RAM 43b, provided that the power of the CPU 41 is held. The

stored data is indicated in the LCD panel 69 and th'é' finder



. hode. The initial value.of_the exposure factor, set at the newy
~selected exposure nbde, can again be varied by the subsequent operation
of the electronic dial 17 or 19. Alternatively, it is possible to
adopt a control systemin which the exposure factors are nodified at the

time the exposure node is changed. As carn,be understood fromthe above
di scussi on, the .npde can -be switched fra@¥ the hyper-EE automatic
exposure mode or the hyper - ES aut omat i c:exposure node to the hyper program
exposur e rme%d%\ﬁ%h%’h‘é“tFeéi batesr £319s angr §320N. The change fromthe
hyper - EE automati c exposure node to the h per - ES aut omati ¢ exposure node
and vi ce versa caiheR difecthyPesy Bihe oot E6 oAuSPMERLCACEPRBEFONiROEE aIiS:LQ\_/
and the Tv electronic dial 19, respectlvely Wien the hyper-program
exposure noeRlected| et edl; .t h@hﬁhagthﬁs byeer-Jv .a ool hyperndyv a fdaa ehas
line and a dotted and dashed line in Fig. 10 can be ‘easily obtained by
actuating talreadsr heamon 2®tdnd t kdeel edPloni 43dideonds andtd, optimum
respectively. As nentioned above with reference to Figs. 33 and 34, the
hyper Tv tamhsferringgs sindtewr| easeeedihenTVSi t heandt he tWiear dpititom
23 is turned ON (steps S261~ S263), the hyper-program  exposure node
is sel ectedsangferrimgn &GidplormEYWA Nl is t AVRd Okfalarulidied akiimg | dree
is detached fromthe canera body. Wien 't he main swiitch SWWAIN is turned
on - hyper—ES or hyper EE automatic exposure sub—routlne by the

CPU 41, into the RAM 43b and dlsplays the same on the LCD
panel 69, e_tc.,., even if neither of . the electrom.c dials. 17
or 19 are actuated. Neverthelessil the IPU 43 does not
perform the mod.lf.1cat10n of the diaphragm value Av or the"
shutter--speed Tv (steps S303~ $305, 8313~ 8315 or. S303~
5306, S319~ s326). | |
Thus, .the _photographer ca'n 'r.c_).ta-:te'. 't:he Tv . electronic
dial 17 to switch the hyper—pr'ograin' exp:osure mode to the
hyper-EE automatic exposure 'mede. a'_nd-.; .eelect the shutter
‘speed Tv. Similarly; it is poseible_:fo'r the photographer to \./
switch the hyper—program exposure't mbde to the hyper-—ES
automa"tic': exposure .moc.ie. and s.e'lec.t the dlaphragm value Av
by rotating the Av electronic d..ial .19.'.
Upon switching exposure | fnedes, the optimum
shutter speed or Ithe optimum dia.éh.rag'm- v.a.l.ue calculated in

the previous exposure mode, - become the 1n1t1a1 value of the

-expos_u_r,e factor (i.e., the shutter speed or the d1aphragm

value) which can be set at the .newly selected exposure



or when the taking lens.is attached, the node is returned to the initial

node, i.e., the hyper-program automatic exposure nmode. Program Exposure
Mode When the ordinary program exposure node is selected, "P", whi ch
represents the program -exposure node, i s i'ndi cat ed in the LCD
panel 69 (steps S301, S302, S321 S323 Furthernore, when the power

hold of the CPU 41 is effected, the IPU reads the communication TVT,
AVT data corresponding to_the t he opti mum shutter speed Tv and the optl mum
di aphragm 9afGe ARS tBLELRL #3149 O hEhepPIRRSMTE PRI suBSFodtli e
and stores the data in the RAM 43b. The data is indicated in the LCD panel
]9, etc., aB®¥hBwrTlEEied &2‘1?0(%%%5"‘331?4 afi@ns3eain | bg tgérPFegr% the
Exposure Mode In  -the limted program exposure node

phot ogr aphe$URSRANBEREf yOPREALIFE: &fd |GHRr ?4?EF§°’B¥Cth€1§F|ut118r %eoﬂgaﬂd

the di aphragm val ue, both varying alo 131 t he program di agranms, by
actuating thbtersativel¥. diidl sis7 nassitlentot dard daswantrals. sgstedt iidn

of the Ilimted program exposure node is indicated by i | lum nating
the threewhigartke expoure sfiachari ng@renemodiifidoed "at" thel "thme dhe
shown in Fig 41C _

exposure mode is changed.

As can be understood from the above discussion, the
mode can be switched from the hyper-EE automatic _e—xposure
mode or the hypef—ES automatic exposure mode to the hyper
program exposure mode when the clear button 23 is turned
ON. The change from the hyper-EE automatic exposure mode
to the hyper—ES automatic exposure mode and vice versa can
be effected by the rotation of the Av electronic dial 19
and the Tv. electronic dial 19, respectively.

Wwhen the hyper-program exposure
mode is selected, the diagrams shown at a solid line, a
Kg’ dottgd.Line and a dotted and dashed line in Fig. 10 can be
easily obtained by actuating the clear button 23 énd the
electronic dials 17 and 19, respectively.

As mentioned above with reference to Figs. 33 and 34,
the hyper Tv and Av flags are released__when either the
clear button 23 is +turned ON (steps S261~ S$263), the

'hyper-progrém exposﬁ;é mode. is selebted, the main switch

'SWMAIN is turned OFF or the taking lens is detached From

the camera. body. When the main switch SWMAIN is turned on



ia

(steps S461 and 8462).,_.\/\hen the clear switch SWCL is turned ON, the |ower =

and upper

lLinits TVl and TV2 of the shutter speed and the | ower and upper

limts AV1 and AV2 of the diaphragmvalue are initialized (steps S463-1,

S463-2) .

The initial values of the shutter speed limts and the di aphragm

value limts at the limted program exposure node in the illustrated

enbodi nent—are as follows..-Nanely, TV1l= T\)‘36N:30 (sec.); TV2 =TVMAX=1/8000
(sec.), AVI=AVM N, AV2=AVMAX. These initial values are set when the
limted prograrwkemodhec takiings legisscisd Ftjraghrd f | tbe tmode afiserretisrned
battery is charged. If the c¢lear switch. SWCL is turned OFF, the
control proteedsheo sireikiRlo4 modeheck.ehe p ledneo ndtype @ rog tan | S ona tiboit
initializing the shutter speed linmits TVl and TV2 and the di aphragm val ue

[imts AVl

ergosd\ize mdeely, ‘the |imts set by-the photographer in

accordance with the followi ng processes are initialized when the clear
button 23 (clear switch SWCL) is turned ON.--\WWen the photonetering swtch
‘SW5 is turned ON or when the power is held, even if the photonetering
switch SWs is tur pedqgeh Eg‘ggscaq_-@t Mdedr oceeds to step S485-(-steps S464,
S465-1). When the photonmetering switch SWs is turned OFF and when the power

of the CPU 41 is Rgbd. tﬂ@edr‘dﬂr{aﬂﬁ' Egogr%m_ %dﬁﬁlre Hode t 08 CéEltéé%ed

then proceeds to step S485 (steps

S466~ S486).

step S485,wpe, - yhich represents the program ‘exposure mode, is

indicated in ‘the LCD panel 69 (steps S§301, S302, S321 ~
$323). Furthermore, when the power hold .0f the CPU 41 is
effected,.thé IPU 43 reads the céﬁﬁuhieatieﬁ TVT, AVT data
correspondlng to the the optimum shutter speed Tv and the
optimum dlaphragm value Av, calculated .'in the program
exposure"sdb—roatine, and stores the data in the RAM 43b.
The data is ln.d_ic_ated in the LCD- pah"el_.69-., etc., as shown

in Fig. 42A (steps S324 and S325).

Limited Prag_r'am. Exposure Mode
In the limited program exposure mode, the
photographer can modify the upper ahd '. leﬁer lin'iits of the
shutter '-Speed' a_n_d the diaphragm 'Value; ‘both variring along
the program diagrams, by at:tuating the ele'ctronic dials 17
and 19 and the hold switch 25.

Selection of the limited program exposure mode is

indicated-. by ~ illuminating the three - quarter circle

surrounding the. ‘symbols "Av" and "Tv", as shown in Fig. 41C

~

]



whet her or. not the power of the CPU 41 is held is checked. If the power
is held, the CPU .41 reads the optimmdiaphragm value -Av and the
“optimum . shutter speed TV calculated at the linted program exposure
mode -and. stores the data in the RAM 43b. The:data is indicated in the
LCD panel 69, etc. Thereafter, the control is returned. If the power is
-not held— the control is directly retur (step $486). .Change of the
limt values is effected as follows (step S465-2 and steps subsequent
t hereto). \(sdepst IS461T\andk|S4f2onic - dial 17 is actuated,  the limts of
the shutter speed Tv are increased or decreased in accordance with the
_ recti on of theWhematthe oflésr Bwitalct ISWOIc dsal tirned TN, | ithet Slawer
\t/ red in the RAM 43b and indicated (steps S465-2, S466). \Wen the hold

button 25 anadt uipeer OVimittee TYPEeamNdTVRVWRIE tha tehutbér 8pdedVandf théhe
shutter speed are set. Nanely, when the hold button 25 is turned ON for

the first fioWerorafd PpetuPenies AVESandS A¥EZ bFe the Mad@phiragn Svathe
the set Tv data is nodified to the lower limt TVl (steps S467 ~

S470) , - andawenifi\ei A1 sedUi(5eepsd sH63L1 Neds@-Dhe seenad sidim @816@!3”
nunber of times, the set Tv data is nodified to the upper linit TV2, and

the contr Obflorf.‘,}i‘é?egﬁuftﬁile%t Hpedid© 14U §4§7’t1é46§h%§ﬂ€%%ﬁ§r%>lué flhﬂ?ts

hold button I's not turned O\, change of
at the 1limited program exposure mode in the illustrated

A embodiment are as follows. Namely, TV1=TVMIN=30 (sec.); TV2
=TVMAX=1/8000 (sec.), AV1=AVMIN; AV2=AVMAX. These 1initial
values are set when the limited program exposure -mode is
selected for the first time after the battery is charged.
If .the clear switch SWCL 1is turned OFF, the control
proceeds to step_S_464 to check the photometering switch SWS
without initializing the. shutter speed limits TVl  and TV2
and the diaphragm value 1limits AVl and AV2. Namely, the
limitsl set by the photographer in accordance with the

\“ : following processes are initialized when the ‘clear button

23 (clear switch SWCL) is turned ON.
. When the photometering switch SWS is turned ON or
when the power is held, even if the photometering switch

-- SWS is turned OFF, the control proceeds to step 5485 - (steps

S464, S465-1). When the photometering switch SWS is turned

- OFF and when the power of the CPU 41 is held, the 1limit

value is modified, and the .control then proceeds to step

5485 (steps S465-1, S465-2, §S466~ S486). At step 5485,
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speed is not effected (steps S467, S485). On the other hand, when the Av. - -
el ectronic—dial 19 is turned ON, the [imts of the diaphragmvalue are

changed sinultaneously with the limts of the shutter speed Tv.
Nanely, the diaphragmvalue is increased or decreased in accordance with
the direction of rotation of the Av electronic dial 19. The di aphragm

value is consequently -stored in the RAM®$8b and indicated in the LCD panel

69, etc., (steps S475, S476). If the hold button is turned ON for the

first time ohekhexidonumodr tie t power oifncthe hEPUL 4lodésf hedd sissechaecked:

the set Av data is nodified to the lower limt AV1l, and when the hold I
button 25 i df urtivel Cphbwée sdsonhhealdie cthen €PUn .ddnbareasds titiss (optimdm %
flag is "0"), the set Av data is nodified to the upper limt AV2, and the /7
control procHaphragmst cpabd8S - At epand47&heSAEpt i) . shptteron@medn DY

the nodification of the limts TVl and TV2 and AVl and AV2 of the

shutter spesdculiited hatdigRhr agmitetuprédieakPexpbsiedsméde -@id. "Stbres
shutter speed Tv and di aphragm value Av calculated in -the limted program

exposur e ND{geadafh O8AS HHiS KR a4BB.t herid\Va4Rh, 1 ovhdefatbal ihhamovweep
of the CPU 41 is held (steps S485, S486). The stored data is indicated in
the LCD panglan@dy 2y, t8ecl Ndifid Alatifd s, WehBl edf¥erdl N8’ returned. -If the
power i'sf'_.- not held, the control is directly returned (s-tepl
sa86). - L U
_ -Changé'_' of the limit- .value_s_? is effected as follows |
(step S465-2 a-nd.steps subsequent ﬁheréto.)-_;._ :
- When' the - Tv electronic dial 17 is actuated, the
limits of the- shutter speed Tv .are incr_eased or decreased .
in -accordance _W-i.th thé direction ‘of the rotation of the Tv
electronic' dial 17.- The limits are stored in the RAM 43b
and indicated (steps 8465-2,_8466);
When fhe-hcld button 25 is ﬁurned~ON, the upper aﬁdm»
lower limits_=TV1- and TV2 bf. the- shutter speed afg set.
Namely, when the hold button 25 is turned ON for the first
time or an odd number of times, since the ML mode flag is
' set, the set Tv data is modified to the lower limit TV1.
(steps  S467~ 5470),; -and when the hold button 25 is turned
ON' the second;@ime or gg eveh Eymber of times, the set Tv
data .is ‘modified to the upper limit. TV2, and - the control
proceeds to. s_t;ep S485 (steps S467, 'S_468,. S$469,58472). .1f the

" hold button 25 is not turned ON, change of .the . shutter



d

96 As can . . understood from the foregoing, in the limted
.progranlexpcsure node, the shutter speed and the diaphragm val ue set by

t he phot ographer are changed to the upper or | ower ' shutter speed linmt and
the upper or |lower diaphragmlinmt when the hold switch 25 is turned ON. In
an alternative, to change the .shutter speed limts or the diaphragm
limts every tine the electronic dial 179dr 19 is actuated, it is possible
to skip the operations at steps S467 and 5477. LA ES Automatic Exposure
Mode Wien sheedbddynett effieepbda@stepsi S4i6i7y SEBS)) .aut ormati ¢ exposure

node (lens-auto ES automatic exposure node) 1is selected, the LCD
papel 69 and tba theli 66heéf hand, wheni tthen AWeceletctdeonace diialp! p9edsas
shown in Fig. 42D (steps S301, S302, S321, S461, S331~ S333). -When the Av

el ectroni ¢ dughed® o, ' ¥hd! edimi kg dd:apfﬁtﬁayrru\i&bw&aem | Galder e dchanged
decreased in accordance with the direction of rotation thereof, stored as

the set di aak‘tﬁagmauébusmv wtﬁhetﬁé\l\/l BRI t8NGof Nt Kt it e sipeedPans,
69, etc. Wien the power of the CPU 41 is held, the IPU 43 outputs the.

di aphr agm Vg&iﬂélﬁw tié! lfi,\ﬂal rea&‘@ agﬁr AGHEPEALES ! Yo UldetHld s d  in

exposure no to the CPU 4 e optinmum shutter spee

cal oul at o0 abBotBinbd IWARM A0RMET | RirebedOTEC EERARYER SWE Ot oAy

stores the
electronic dial 19. The diaphragm value is consequently

[\ stored in the RAM 43b and indicated in the LED panel 69,
etc., (steps S475, S476). If the hold button is turned ON
for the first time or an odd number of times, since the ML
mode flag is set at "1", the set Av data is modified to the
-lowér limit AVl, and when the hold button 25 is turned ON
the second time or an even number of times (M1 mode flag is'
"0"), the set Av data is modified to the upper 1limit AV2,
and the control proceeds to step S485 (steps S478, S479,

S482).

Upon completion of the modification of the limits TVI1

"and TV2 and AVl and AV2 of the shutter speed ‘and the
diaphragm value, the CPU 41 reads the optimum shutter speed

Tv and diaphragm value Av calculated in -the limited program

exposqre mode;gnd stores the datam;nlthe-RAM=43b, provided

‘that the bowe'r of the CPU 41 is held (steps S485, S486).

' The stored data is indicated in the LCD panel 69 and the

“indicator unit within the' finder.



91 43b ang indicates the sane in the LCD panel 69, etc. (steps S334~ S338).
‘LA EE Automati c Exposure Mde Wen t he shutter speed priority

(EE) automati c exposure node is selected, the display of the LCD panel
69 and the indicator unit 71 within the finder is as shown in Fig. 42C

in which the initial value (1/8000 sec.) of the shutter speed Tv appears
(steps S301, S302, S321, S331, S341 ~ S34%p. When the Tv electronic
dial 17 is rotated the shutter speed Tv is |ncreased or decreased
in accordance’ i t B8t h&ah r ke i oandersEeadi ofromhctber . foregodndas dme ddie
shutter speed Tv in the RAM 43b, and indicated in the LCD panel 69, etc. BN
When the powdmiged: hproguam| exppsnze mode, plthei3shyttes sspead andt tthe \
speed TVT calculated in the shutter speed priority automatic exposure.
node to thecﬁﬁphd:hgmuwlueem the dpei rphotographer | ayedichrngsain toal e
AVT calculated in the EE automatic exposure sub-routine, and stores
the data i oppee A 4dweandshutitent speed 3ambti mrndeth€Dyppest 69, lower
respectively, as shown in Fig. 42C (steps S344 ~S348). Hyper-Manual
Exposure Mbdgaphralm Myieit aheal thepemlie swiltch 2be i unctnean ONUi o) ani
to the cal cul ation of

: ‘alternative, to change the\_shutter speed limits ‘or the

diaphragm limits every time the electropic.d1a1.17 or 19 is

actuated, it is possible to skip the oberations_ at steps ;:1
S467 and S477. | | | |
LA ES Agtcﬁatic Exposure Mode
When - the. pody—set diaphragm priority (ES) automatic
- exposure -mode - (lens-auto ES automatic exposure mode) is
‘selected, the LCD panel 69 and the indicator unit 71
within the finder are displayed as. shown in Fig. 42D-(steps
$301, $302, §321, S461, 5331~ $333). When the Av electronic
_ Lé‘

dial 19 is rotated, the diabhragm value Av is-increased or
decreased - in .acéordance -with the direcfion' of rotation
thereof, stored as the set diaphragm value Av in the RAM
43b, and'indicated:in the LCD panel 69, etc. When the power
of _the- CPU--41 is held, the IPU 43 outpﬁts the. diaphragm
valueh_AVT,. cé}?ulated .{p the diaphragm priority‘_automatic'

exposure mode, to the CPU 41 which reads ' the optimum

shutter  speed;_Tv' calculated in the LA diaphragm priority

automatic eprsure sub-routine, stores the-data-in the RAM



~ the shutter speed Tv and/or the di aphragmvalue Av in the program exposure

nmode, * the EE automatic exposure node or the ES automatic exposure node i s

achi eved by actuating the clear button 23. Wien the body-set

hyper - manual exposure node  is selected, the display of - the LCD panel
69, etc., 1is as shown in Fig. 42E (steps $S301, S302, S321, $461,
S331, S341, S349 ~ S351). VWen the | check sub-routine. is
performed, the shutter speed Tv and the diaphragm value Av which are

i ncreased or4dbceassdndicakesr thacsamet hin hthei LED ipamedf 691 abiton dfs teps
electronic dials 17 and 19 are set in the RAM 43b and indicated in the LCD
panel 69, et8334re8B38dively (step S352). If the power of the CPU 41 is
held the shutter speed TVT and the diaphragm value AVT selected in
the manual exposure node are output to the CPU 41, which reads ..the
specific point LED bit calculated in the body-set manual exposure sub

routine, stores thkAsEReAutondei 8AMkB3burandoaentrols .the illumnation
of. the exposure i ndicating elenents 71a and 71b (steps S353- S360).

LA Bul.b Exposure Mken\Wathd heshadyeset bpbbaexpesiéeiepde (gk)sel aakbhatic
t he display of the LCD panel 69, etc. is as shown in Fig. 42F (steps S301,
S302, S321, edidsud3hopd834ils s8348+ed36ltheS3825play of the LCD panel 69
and the indicator unit 71 within the finder is as shown in
Fig. 42C, in which the initial value (1/8000 sec.) 'of the
shutter speed Tv appears (steps S301, S302, S321, S331, S341~
S343). When the Tv electronic dial 17 is rotated, thé
shutter speed Tv is increased or decreased in ‘accordance
with the direction of rotation thereof, . stored as #he set
shutter speed Tv in the RAM 43b, and indicated in the LCD
" panel 69, etc. When the power of the CPU 41 is held,.the
. IPU 43 outputs the bshutter speed TVT calculated in the
shutter speed priority automatic exposure mode to ~the CPU
s . - 41 which reads the optimum transferring diaphragm value AVT
.calculated in the EE automatic exposure sub-foutine, and

- stores the data in the RAM 43b and indicates the same in

the LCD_panel 69, etc., respectively, as shown in Fig. 42C

(steps S344 ~ 5348).

”ﬁyper—Manual Exposure Mode
In the hyper-manual exposure mode, the function equivalent to

. the calculation of



93 Wien the.Av electronic dial 19 is rotated, the diaphragmvalue Av.is

i ncreased or decreased in accordance with the direction of rotation of the
Av el ectronic dial 19, stored in the RAM 43b, and indicated in the LCD
panel 69 and the indicator -unit 71 (steps S363 ~ S365). In the body-set
shutter priority exposure node, diaphragn1priority exposure node, manual
exposure node and bul b exposure- node, - nti.oned above, 't he photographer
~can set the shutter speed Tv and the dlaphragn1value Av by actuating the
el ect r oni-c theal shuttemd speed| (TY hiand/exe, thae dinrhragmr. védue rave in hthe
arrows, and the letters "Tv" and "Av" appear in the LCD panel 69. Al so, .
the shutteprogzen Texposuhe diedés agrhevallie autiomatider expeduras modei oaed \Jj
above. - Accordingly, the photographer is alerted that the shutter speed

Tv and t hetHea[Bs aawtomatibc Aexpasure neode| ig sxthievsd bgclacthiatging t bRe

el ectronic dials 17 and 19, respectively. Furthernore, when the

hold buttepedr buttohurBed ON, -the asterisk .mark - of  the indicating
element 71c is illumnated in the indicator unit 71 within the finder,

and accordingly, whefie AiY 00baRReEetS AMPHéLimanaall hee:fﬁﬁmiﬁewmodbockfg-
_Lens- Manual Mode _
selected, - the disglay of tbe LCD pane% 69, . etec., 1is as
shown in _fig,. 42E (steps S301, S§302, S321, .S461, S331,
S341,  S349 ~ S351). - When the Ev  check subfroutine is  {
performeég the shutter3speed TV'ahdfthe diaphragm value Av
which are increaséd. or - decreased in accordance with the
direction of rotafion of the electronic dials 17 and 19 are
set~in;tne'RAM-43p'aﬁ& indicated in tn¢ LcD panel 69, etc.,
.respectively;(steﬁfSBSZ). |
1f the power of the CPU 41 is held, the shutter gpeed

TVT and . the diaphragm value AVT _selected in the manual
exposure 'mode-_are output to the CPU 41, which reads the
specific point LED bit calculated in the body-set manual LF{'
exposure- sub—rdu-fine, stores the same in the RAM 43b, and |
controls  the .- illumination of - the exposure indicating

elements 7l1a and 71b (steps S353~ S360).

LA Bulb Exp@sdre'Mode

When the body-set bulb exposure mode is selected, the

display of the LCD panel 69, etc., is as shown in Fig. 42F

(steps S301, S302, S321, S461, S331, ‘S341, S349, S361, S362).



I ndication, of the exposure node in _the |ens-nmanual nmode, . Ln__

whi ch the diaphragmvalue is set on the taking lens side, is effected by
“the I1PU 43 as follows: LM hyper-Manual Exposure Mdde Selection of the LM
hyper-manual exposure node is indicated in the LCD panel 69, etc., as
shown in Fig. 43A (steps S301, S371 ~ S373). wWien the Tv el ectronic dial
17 is rotated, the shutter speed Tv ich is increased or decreased—
in accordance wth the direction of otation thereof is stored in the
RAM 43b as t hWhest tdeutder edpeddonicandiahdil®at ksl irotiatted. Clt e ndli aph ragh
the indicator unit 71 within the finder (steps S374~ S376). Furthernore,

- When the poweluef Awnei€PlUndreasdi| dor tdecséasedr ispeadcérdance tvwicth the
di aphragm val ue AVT sel ected in the manual exposure node are output to the
CPU 41 whi caitesctsont Ff £apacidr ofndtli@t BN ebed¢troric idialt hEg, LAtored
manual exposure sub-routine, stores the read data in the RAM 43b, and

controls thf thnd URAMauie) #Ha LhH8icheedcaln NgheelM®ENbandia6dntarddb the
(steps S377 and S378). Flgs 43A, (@), (b) and (c) designate optinum
exposure, OyRaiEXPeEUGRitaPl PEEEpse¥PAIULLE365§3Pectively. -
In the body-éet shutter priority expoSurep mode,
diaphragm priority exposufe mode, manual‘ exposure mode and
N : bulb exposure mode, as mentioned above, the photographer
‘can set the shufter speed Tv and tﬁe diaphragm value Av by
-actuating the electronic dials.17 and 19. In this case, the
- three quarter circle, the arrows, and the letters "Tv" and
"Av" -appear in the LCD panel 69. Also, the shutter speed
Tv or the diaphragm value Av is. underlined, as mentioned
above.  Accordingly, the phqtographer is alerted that the
shutter speed Tv and the diaphragm value Av can be manually
set by actuating the electronic dials 17.. and 19,
reséectiVely.

Furthermore, when the- hold button 25 is turned ON,
the asterisk mark of -the indicating element. 71lc is
illuminated in the ‘indicator unit 71 within the finder, and
accordingly, the photographer is alerted that the meﬁory is--
locked.

. Lens-Manual Mode

-Indication of the exposure mode in the lens-manual



95 LM Manual . ES Automati c Exposure Mde._The |ens-nmanual di aphragm
priority (ES) automatic exposure node is indicated in the LCD panel 69,
as shown in Fig. 43B (steps S301, S381~ S383). If the power of the CPU 41
is held, the CPU 41 reads the shutter speed TVT calcul ated in

t he Iens-manual ES automatic exposure sub-routine and stores the’
data in the RAM 43b. The data is indi-cat eqé}._n._t-he LCD panel 69, etc.,

and the control is returned (steps S384, 'S385). LM Bul b Exposure Mdde Wen
t he | ens- set modeh . eiposwhbchodthe s diapbragiy vBiushuisersetpeom Tthes taking
"B" (bulb) which is indicated in the LCD panel 69, as shown in Fig. 43C .
(steps.  S3011ef87&id838%s 8¥Fectsd®dy the AR M43iasSUoRVWsNe | n the Ev
check operation, when the hold switch 25 is turned ON, the optinmm exposure
value at that time is locked,.. and .if the electronic dial 17 or ; 19 is
actuated thereafter, the associated exposure factor (shutter speed or

diaphragm . . val nﬁ) hypbi--MhﬂﬁanMQSQ{re decased - in -accordance wth
the direction of rotation . the electronic dial 17 or 19, and

gggrgggg; exPOSUfes&i‘&EQ%ﬁd' %hr%ﬁ@ Y U‘iaypél‘-ma’i{l}&lt Clexpifitl mdde is
indicated in thg--.'LCD p_a_nel 69, etc., as shown in Fig. 43A-
.(steps: 8301, f-SZ__’;TI-'-_.~-S37'3)'. When the Tv electronic dial 17

- is - rotated, the. shutter .speed Tv which is  increased or

decreased in accordance with the direction of rotation

thereof is stored in the RAM 43b as the set shutter speed

Tv and indicated in;tlie“ LCD '-pa'nel"-6'9 and the indicator unit
71 within the finder (steps S§374~ S376).

'Furt’hertno'r.e',- when the power of the CPU 41 is held,
£he -shutter speed TVT and the diaphragm value AVT selected
in the manual "'e_#posur:e_' mode' are output 'to the CPU 41 which
reads the exposure indication bit set in the LA manual
exposure suh-routiri'e, 'storeé the read data in the RAM 43b,
and - controls  the illumination of the -indicating elements
7la and 71b (steps S377 and S378). Figs. 43A, (a), (b) and
(c) designate optiinum exposure, over .exposure, and under

exposure, res'pectively. -



96 increasey, respectively, to retain the |ocked exposure value. 1In
the Ev checking sub-routine at step S352, every tinme the electronic dial
17 and 19 are rotated by one step when the hold button 25 is turned
ON, "the increment or decrement of the shutter speed Tv and the di aphragm
value Av by 1/2 Tv and 1/2 ‘Av takes pl ace, respectively. The Ev checking

sub routi-ne-will be- discussed below with ference to Fig. 40. The RAM
43b of the IPU 43 has a hold bit co6rresponding to the switching
operation of the hMdManuabnESSAuteomatichBkpopure Modeo", i.e., 'if .the hold

button 25 is not turned ON, the shutter speed Tv and the di aphragm val ue

A, whi ch  have drheadyensemanpalar ediaphragnfi griopdttaps @EBR), 8atomatic
Conversely, if the hold bit is "1", i.e., if the hold button 25 is turned
ON, the fol |lexposnrgemalieons simiidateddinl fthe NECD Tpanele®9,0oras shoah ih/
is rotated in the leftward direction (counterclockw se direction) by one

step or noreFid. e43Bt {atepscis8UE, bsB8Ls 588B)the BFhiuther powead dF the CPU
decreased 1/2 Tv by 1/2 Tv and the diaphragm value Av is increased 1/2 Av

by 1/2 Av undi:| iSe nbu@ter thecePy | 41edpahadeO- thd T\'shubter speéfdaseTvr
or the diaphragmvalue Av is equal to the maxi mum di aphragm val ue AVMAX

(steps S422 gaiRdAdtea! T 1d he the ehetlsRRnnaldi ags 19au‘t§ma'i:9.fcat eﬂpr%ure
the rightward direction (cl ockw se direction), .

sub-routine and stores the data in the RAM 43b. The data is
QM/ indicated in the LCD panel 69, etc., and the control is

returned (steps S384, 5385).

LM Bulb Exposure Mode

When the lens-set bulb exposure mode is selected, the
shutter speed Tv is set at "B" (bulb) which is iﬁdicated in
the LCD panel 69, as shown in Fig. 43¢ (steps. S301, S§371,

§381, S§391, §392).

Ev Checking Sub—Routiné

In the Ev check operation, when the hold switch 25 is
turned ON, the optimum exposure value at that time is
locked, and if the electronic dial 17 or 19 is actuated
thereafter, the associated exposure factor (shutter speed
or diaphragm value) is ‘increased or <decreased in

accordance  with the direction of rotation of the

electronic dial 17 or 19, and the other exposure factor

(diaphragm value or shutter speed) is decreased or



97 operatﬂ)on as above is perfornmed (steps S422, $S428, S429, S424-

S427). 1f "the Tv electronic dial 17 is rotated in the rightward
direction-- (clockw se direction), the shutter speed Tv is increased
1/2 Tv by 1/2 Tv and the di aphragmvalue Av is decreased 1/2 Av by 1/2 Av
until the shutter speed Tv is equal to 13 (Tv=13~ 1/8000 sec.) or
t he di aphragm value Av is equal to the nQéLnun1diaphragn1value AVM N (st eps
S422, S423, S430 ~ S433). If the Av electronic dial 19 is rotated

in the. inecreased, drespecbivélyunt éocl omtaire dthect lockead heexposure

aper ati on

as above is perforned (steps $S422, S428~ $S433). The

| ncr eased valueecrkasdhes hBirt echegielny Twmmm aphr areprab3824)v avéry v

stored in

the RAM 43b and the Tv, Av change bits are reset (steps S434 =

S437) . Thugimeottthe helebui:bnacsml TY7aathd hE9 dazphragrated uby Aoneans bep
si mul t aneously adjusted by actuating one of the electronic dials 17 or

.19 while

button 25

whehnteheéi nghollde Pupbonr 2% alige. Eurneaston) , theenihBeeeht or
is turned ON after the optimum shutter $Speed-and the di aphragm

val ue areqsegdmbht &£t theFO5hutBékangeed Oy tﬂ@d &%ﬁlﬁaibﬁﬁrabhatvéi\%
optlnun1shutter speed Tv and di aphragm value Av are 1/125 sec. and

F8.0, in A%th‘by hxpgrwnuah TPEeay’ asdiedd | pehite, Iieéﬁ@cmaﬁut ThR Py S

turned ON,

checking sub-routine will be discussed below with reference
to Fig. 40. |

The RAM 43b of the IPU- .43 has 'a hold bit
corresponding to thé switching operation.of the hold-button
25. 1f the hold bit is "O", i. e., 1f the hold button 25 is

not turned ON, the_shutter»Speed'Tv.and.the diaphragm value

. Av, which. have already been set_-are not modified (steps

S421, §437). Conversely, if the hold bit is "1, i.e., if
the hold button 25 is turned ON, the fbilowing.operation is
performed. |

If the Tv electronic dial 17 is rotated in the
leftward-direction.(counterclockwise-dirgctiOn)-by one step
or more. (i.e., the Tv change bit is "0") the shutter speed
Tv is~decreaséd 1/2 Tv by 1/2 Tv and: the. diaphragm value Av
is increased 1/2 Av by.1/2-Av untilbthéwshutter.speed Tv is
equal to- 5 (Tv=—\5 ~ 30 sec.) ‘or the diaphragm value Av
is equal to the"maximum diaphragm value AVMAX (steps S422 ~

S427). If the Av electronic dial 19 is rotated in the

rightward . direction (clockwise direction), the same



Hénnry . 1.1 ocked. Thereafter, i1 f for éxanple the Tv el ectronic

dial 17 s rotated by two steps, the shutter speed Tv and the

di aphragm val ue Av are changed to 1/60 sec., and F11, respectively,

whi | e mai ntai ning exposure at the optinmum value. For conparison's

sake, if the Tv- electronic dial Tv Is actuated at t he

ordi nary hyper-manual exposure node, My the shutter speed. is

varied, . resulting in a change in exposure val ue. This node will be

cancel | ed vdperd#fon0lds babove | $sachepEsPmadal istEs0Nsy F2possiyds My 29,

I'ndi cati on eration The second exposure node indicating operation (Figure

44); is di ffggrpl g4ppythe first exposure node .indicating operation in that

the exposure node can be changed. only when the electronic dials 17 or

19 are rotated bygnDgfe tHgn I n g hyPer - p509eg ROSYRE qgﬁf.

When neither of Fﬁ% eelggtr%%?g%Egpgfé daga'or 19 is gg?ggted and both

t he hyper-T qd. yper - f s Aare SO t he o - r-
e}’i%ﬂ’{he ¢ eldtAdh gclgckwse déléél&giéﬂﬁ 2&’01? thehgﬁzgt%may

m)deh (1. not yper - program exposure no f 3e éct A

: L A, . 1 i thi . . _ s

. ?ﬁﬁ%’fid‘psf&ﬁa* T%&f@%ﬁfjﬁ%i{?r fﬁﬂ%% B b %Z%#ﬁb §Ed's§%€% e L
: . 41 h

the RAM 430 XSGR 8VStR, desEeARay By Aol nBY | hdpMer UBF LnchpUSREYtST

hel d.

speed Tv is equal to 13 (Tv=13~1/8000 sec.) or the

iJ diaphragm value Av is equal to the minimum diaphragm value
AVMIN (steps S422, S423, S430 ~ S433). 1f the Av electronic
dial 19 is ' rotated in the leftward direction
(counterclockwise direction), the same -operation as above
is performéd (steps S422, S428~ S433). The - increased or
decreased shutter épeed Tv and the diaphragm’ value Av are
stored in the RAM 43b and the Tv, Av change bits are reset
(steps S434 ~ S5437).

Thus, both the shutter speed Tv and the diaphragm
value Av can be simultaneouély adjusted by actuating one of
the electronic dials 17 or 19 while maintaining tﬁe
exposure value Ev constant, when the hold button 25 is

" turned ON after the optimum shutter speed and the diaphragm
value " are manually set. For instance, on the assumption-
that the optimum shutte; speed “?v and diaphragm va}ge Av

are 1/125 sec., and F8.0, in the hyper-manual mode,

respectively, if the hold button 25 is turned ON, the

' memory is locked. Thereafter, if  for example the Tv



When the y hyper-EE automatic . exposure node S gq sel ected, the
control prdceeds fromstep S505 to step S514, since the hyper-Tv flag is
set. Thereafter, in steps S514 S518, the operations simlar to those in
steps S311 ~ S315 are effected. On the other hand, if the hyper ES
~automatic exposure node is selected, the control proceeds fromstep S506
to step S524, since the hyper-Av .flag: isQ®t. Thereafter, in steps S524 ~
S528, the operations simlar to those in steps S316 ~ S320 are effected.
Wien the Tvekéettronbec dial 1177 orig haokatdd&cbyontwodi atepd, i sthiot stk ter
nanel y, when the Tv-change bit or the Av-change bit is " |I" , the

operations gpeédte T Gind ¢heAvdlaphraghicCvalge RP- adel i BRanged  £6f ectewl.
As can be understood fromthe foregoing, in the Tv dial or Av dial

checking sufeéOut and FIP, SXRUSPECFDvELY S ﬁhiﬂ@e%é’fﬁﬁ’ai’%.t Bepdsute At

electronic dial 17 or 19 is rotated by two or nore steps he sane

directi on. den bad s 16k eCt B © Sbtbadfath 4 axkdtateg bygne

step in a predetermne ct1on, _ or AV eléctronic dral 1
or 19 is roialed [eaf Ly by Qe stgp ir ."Q%_osi e digggtion t}@
control proéc:gtlze‘gfs]lr _lgféstephgé&& ('lg{]epsi§503f?l SOSAtgr s%ggs S%(ﬁi,ti 1,
S505) .. hyper-manual e-xposnre 'mode;, only the shutter speed is
varied, -result'i_né in a change in _e:xpo.,su're value. This mode

will be cancelled when the hold button is actuated again. \)

Second E'x'p_oute' Mode - Indi_;.catio_n.; Obe‘ration

Th_e-second_-ﬁexpoéure que ir_idicaﬁing operation (Figure 44)
is different from the first exposure mode indicating operation
"in that the e.xposuré mode can _fbe - changed . only when the
electronic dials 17 or 19 are rotated by more than two
steps in the hyper-program expoéure mode.

When neither of .the electronic dials 17 or 19 is
actuated and 'bot__h “the hypef-'l‘v‘ and hyper-Av-..flags are "O"
in- the  lens<auto hyper-program . mode (i.e., when the
hyper-program exposure mode _is selected) the display in the
LCD 69 and the  indicator unit 71 within the finder is as
shown in Fig. 42B (steps S50L ~ S$508).. . The transferring
shu_titer speed TVT and t_l_le_ transfe}'_ring di_;ghragm value AVT,
calculated by the CPU 41, are stored in the RAM 43b (steps
§509, s510), provjidéd that the power of the CPU. 41 is held.

When the - hyper-EE automatic . exposure ~mode is



Wen the Ty electronic dial 17 is rotated by two steps.in.the sanme
direction, the control proceeds fromstep S511 to step S512 in which, if
the hyper-Tv flag is "0", the Tv dial change. flag is reset to
permt the node to be changed to the hyper-EE automatic exposure nbde and’
prevent the shutter speed Tv-from bei ng changed, *si-nce the hyper-EE
automati c -exposure node is not sel ected. qq Thereafter, the control
proceeds to step S514 (steps S512, S513 and S514). |f t he hyper-Tv flag is
"1", since séketbed; - EBeactanttolk Prpceeds From istep| 8508dta retepnS5dM,
proceeds directly to step S514 in which the shutter speed Tv can be
adjust ed (steimcé&Sthe Hyper-Tin flag olhesetanThedeatfter, Ainebtepso8ildli o
17 is rotated by two steps in the same direction, the control proceeds

from step &5P8, the bpgr&bidnsi simitach toi i:ho'sbe iypsteps 8311 i & 5B15
the Av dial change flag is reset to permt the nbde to be changed to the

hyper-ES auif@mkiffeekpdsuron MeHe Tthel engnd, t E dtlPhnepervatsicati¥omheic
bei ng changed, since the hyper-ES automatic exposure node is not selected

Thereafter, edpSsuf@uiode REOCHELECtd, %tﬂéo c%@ﬁoiStﬁ%eeﬁzjﬁraﬁﬁgtep
- S§523, 8524) If the hyper-Av flag is since hyper - E

L L e e e T
‘Thereafter, in steps S524 ~ S§528, the operations similar to
. those in steps S316 ~ 5320 are effected.
| When the Tv electronic dial 17 or the Av electr;mic
dial 19 is rotated, namely, when the Tv-change bit or the
Av-change bit is "1", the operations in the Tv dial or Av
dial checking sub-routine are effected. "As ‘can Dbe
understood from the foregoing, in the Tv dial or Av dial
checking sub-routine, the exposure mode is Changed only
when the Tv or Av electronic dial 17 or 19 is rotated by
two or more steps in the same direction.

When the Tv or Av 'éleétronic dial 17 or 19 is rotated
by one step in a predetermined direction, or when the Tv or
Av electronic ;lial 17 or 19 is rotated thereafter by one
step. in the opposite direction, the control proceeds to
step S505- (steps 8503, S511, S505 or steps' S503, 8521,

5§505).

When the Tv electronic dial 17 is rotated by two

steps in the same direction, the control proceeds from step

- 8511 to step S512 in which, if the hyper-Tv flag is "0", the



S522, S524) The Tv, Av dial check sub-routines will be discussed bel ow
with reference to steps S511 and S521 in Figs. 45 and 46. In the Tv dial
check sub-routine, whether or not the Tv dummy. flag is "1" is checked at
step S551. Since the Tv dummy flag is not initially set, the Tv dummy fl ag
Is set and the old Tv dial direction flag is replaced with the present Tv
dial direction flag, and the control is n retwned to-step S505-(step
S552). The second tine through the sub-routine, if the direction of

rotati on of Tvhedtlale| changei c£18gal is1reset it peamdt athet hmedeof tot Hae
first rotation, ‘the Tv dial dummy flag is set and the Av dial dummy fl ag

is reset, sichaagede {o etbat hypel-EE dautomaticf lexpdsurelemode adndo prevent! \/

Tv dial direction flag (steps S553, Sb55). After that, the control proceeds
to step S51fheCaherteat yspeédt Iy dfremt bedngl dhangel,ongincéathen lofperiie
Tv el ectronic dial 17 is different fromthat of the first rotation, the
Tv dial dumautbmagics—efpesupad nidde 0lig Trhoti delabte®s | ONThérdgftes, the
replaced with the present dial direction flag, since the old Tv dial

direction fLagtkdl Prdcdéedé tb' Wtep NS514" ee¥ips f 5812, ( BSPP anadles14).
S553, S554). After that, the control proceeds to step S505. In the Av dial.

check sub-regtiflge Wy v efah e A vdurgiindd a¢neS hypetSERNGRIEShAL1c

step S561. Since the Av | o ; i : R _
exposure mode is selected, the control proceeds directly to
step S514 in which the shutter speed Tv can be adjusted
(steps 512, S§514). '_

On the other hand, whe_n.._t-ixe‘- ‘Av electronic dial 17 is
rotated by two steps: in the :éamé'_ di-réi:ﬁ-ion,- _the - control
proceeds from step 8521 to step ‘8522 in which, if .fhe
hyper-aAv flag is "d.",' the Av d_‘-iall'- cha;igg f-iag is reset to
permit the mode to be. chéngedi 'i;o. the hyper-ES. aﬁtomatic
exposure mode and preve_nt the di._aph-r_agm value Av from being
changed, sirice the  hyper~ES: automatic _epréu-r,.e mode is not
selected Thereaftez_'_. the control p.roce_ed's .to step 8524
(steps  §521, §522, '§523, §524). If the hyper-Av flag is
"1", since the - hyper-ES = automatic exposure mode is
selected, the control proceeds directly. to step S524 in
which the diaphragh ‘value Av can be adjusted (steps 85521,
§522, S524).

The Tv, Av dial check sub-fbht-inés* will be discussed

below with refér-erice to steps S511 and S§521 in Figs. 45 and

46. In the Tv dial check sub-rout_i-ng,:- whether or not the Tv



dummy flag’is not initially set, the Av dummy flag is set and the old Av
dial direction flag is replaced with the present Av dial direction flag,
and the control is then returned to step S505 (step S562). The second tine
t hrough the sub-routine, if the direction of rotati‘on of the Av

electronic dial 19 is the sane as hat of the first rotation,
the Av dial dummy flag is set and the Tv dial dumy flag is reset, due
to the factduniat EbagpresermlAvigi athedkedctatonstepags55s. iSimue cihe tDv
the old Av dial direction flag (steps S563, S565). After that, the

control preramis EPag! as SR IFIMMAINY Yset] ttie drvedunmy oflade isecoetl
notation of the Av.electronic dial 19 1s different fromthat of the the

first rot atd'frfa;éthﬁe SYadi®) @iEy alli"ﬁcitiohesﬁlagndlé hgepldotd diwdkh the

SRR T SN
gztepzn Sﬁ , ?3i Sg ?.Oi?ter tgat, t he bontro! pr oceeds Eo step S505.
Socond i nar SRR, B! aerncssOL (S Conbl 17 IS (pedBaR" il | thidign
by mor et nRe vguBtaputitg, St (Eng) Gl B Fordtih Se"inép F e

by nore th e ronic a or
t at ed : : .
rotated acgldentanet a2t MK ERE "3dRe' Sat°! W9t thé" £irst

rotation, the Tv dial dummy flag 1is set and the Av dial

dummy flag is reset, since thé _present Tv dial direction
flag is identical to the old Tv dial direction flag (stgps
8553, S555). After that, the cohtrol pfoceeds to step S512.
Conversely, if the direction of the éecohd rotation
of the Tv electronic dial 17 is..differ.ent fréﬁu tﬁat of
the firét rotation, the Tv diél dummy £lag i-”s reset énd the
'old. Tv diai direction flag 1is replaced with_ the present
dial direction flag, since the o0ld Tv dia.l directim:x flag
- _ is different from the présent' flag (steps. 8551, 5553,

S554). After that, the control proceeds to step S505.

In the Av dial check sub-routine, whetherlor not the
Av dummy flag is ”i“ is checked at stép 8561; Since the Av
dummy flag is nof initial_ly set, the Av dummy flag is set
and the. old- Av dial direction. flag is réplaced with the
present Av dial direction flag, and the cdntfol is then
returned to step S505 (step 5562), The second_time through

the sub-routine, if the direction of rotation of the Av



al ternative, it is possible to realize a control system in
which node change does no take place if the electronic dial 17

or 19
time.
exposure

speed and the dhggpragn1value can be easi

the hol d

upper and lower |limts of the shutter. speed _and the diaphra9n1value can be

easi |y ini tfehatiappythe: ¥ indiak opeaw pfleagn is3 set

is successively rotated twice within an extrenely short space of
103 In the illustrated enbodinent, when the I|imted program
node is selected, the uppchLand lower Iimts of the shutter
nodi fi ed and set by actuatin%'

pUESE TR G1RL of L1 1 4RI ¢ A 2P 038 o EhAE | (f noEBS | fbre

in the above-nenti oned manner, neither ‘canera-shake, which often

results

wespmy, £1ag skt Feset.spdeg tq stheg fagej that,jkhe, pragent, sav

in the photographic efficiency, due to the open di aphragm occur.

Fur t her nor 818doord e tian £8Pt i A f rideviAfakt o dohi® s Abvbi Y. dial

| ERPt Sy 81ad;

-’

Al t hough the above di scussion has been directed to the arrangenment in which

the upper SdFechion | fhpgs (GFtape $REBrerSiPedd PFt&Td thatdi 4he aganbarde

Av can be optionally set in.the program exposure node, the present
i nventi on P¥oseeds ko &kar §3A44 |1 ustrated enbodi ments. For instance, it
IS possible to provide an enbodi rent of a ' ' '

Conversely, ' if _the direction of the second rotation

of the Av electf@nic_dial 19 is differgnt from that of the

the-first fotatid;; the,Av d;al dummy:flag is réset_and the
old Av dial diféé#ion flag_ is repiééed withi the present
dial directiogifiég; sincé the qld_AQWQial ditecyioq.flag
;s diffgreht fréﬁi.tpe ptgsent. fiag..(éteps. 8561, S563,
5564)..After.thé££ £ﬁe controi pfoceeds té:sﬁep 5505.

As can ”b§  pnderétood from thé above discﬁésion,
according_fo thé_sééonﬂ-indicaﬁion sﬁﬁ?roﬁting,lsince there

is no change: ih; the exposure mode, as long as the

electronic dial 17. or 19 is not totated by more than two

steps, even if._ﬁhg electronic dial 17 or 19 1is- rotated
accidentdlly or'pjgﬁdstake, the mode is not changed. In an

it is pqssibl? to realize a cpntrol

alternative/

system in_ which 'mode ¢hange does no  take place if the
electronic diall'lzf or 19 is succésé;vely rotated twice

within an extremely short space of time.



< control systemin which only one of° the upper or lower linits of either one
or both of the shutter speed and the di aphragm val ue can be

optionally set. Furthernore, nodification of the upper and.-lower limts
can be applied to other exposure nodes, for exanple, the shutter
speed priority exposure node, the di agm priority exposure node
or the manual exposure node, -etc. 105 | e command nanme of comrand
cont ent © In nadeer dilbyteaté€d embddimeriteck when the limited
conmmuni cation check with 1 1PCI CPU - IPU transfer 1

output all dpiégram exposure modd 0i8 selecf&d,- the tuppéererand Olbpelr
data for indication 53 IPU - CPU transfer 1 input all data

2 04 1ihi e PUE rans f BhultekNped®ENandalthe diaphragm value da® be
|PU -CPU transfer 3 input switch data 16 1 PU -
CPU transf eredsilPPbat¥PEAUaRd X by actuating tHe hold button 25 and
the elec_tronic' dials 17 or 19. Furthermore, the upper and
lower limits of the shutter speed and the diaphragm value

can be easily initialized by actuating the clear button 23.

If the limits are set in the above-mentioned manner,

neither camera-~shake, ~ which often results when. a low
shutter speed is selected, nor a decrease in the
photographic efficiency, due to the open diaphragm, occur.
Furth;armore, pﬁor contrast resulting from over stop-down is
avoided. | | |
Alfhough the above d.fscussion has been directed to
the arrangement in which the upper | and lowef limits of the
shuti:er speed Tv and the diaphragm value AQ cah be
'\’,i' opfionally set in the progi‘am exposure mode, the present

invehtion is not limited to the illustrated embodiments.
For instance, it is possible to provide an embodiment of a
control system in thch only one of the ﬁpper or lower
limits of either one or both of the shutter speed and the
diaéhragm va.lue " can bé .optionally set. Fufthermore,
modification of the upper and lower 1limits can be applied
to other éxposure modes, for example, the shutter speed

priority exposure mode, the diaphragm priority exposure



+

106 table® 2 Tine(l/sec) Tv TvT TvD 8000 13 29 18 4/8 . ¢

6000 12. 5 28.5 18 4000 12 28 17 4/ 8 3000 11. 5 27. .

5 1.7 2000 11 27 16 4/ 8 1500 10.5 26.5 16 1000 10

26 15 4/ 8 750 9.5 25.5 15 500 9 25 14 4/8

350 8.5 24. 5 14 250 8 lot 24 13 4/8 180 7. 5

23. 5 13 125 7 23 12 4/8 90 6.5 22. 5 12 60

6 22 mode df thé manual exposureomode, etc3p 5 21 10

4/8 20 4.5 20.5 10 15 4 20 - 9 4/8 10 3.5

19.5 9 8 3 19 8 4/8 6 2.5 18.5 8 4 2 18"

7 418 | o/
\/



f]

3 1.5 17.5 7 2 1 17 6 4/8 07 0.5 16.5 6
1 0 16 548 1'5 - 0. 5 15. 5 52 - 15
4 4/8 3 -1.5 14. 5 4 4 -2 14 3 4/8 6 -2.5 13.5
38 -3 13 2 4/8 10 -3.5 12.5 2 15 -4 12
1 4/8 20 -4.5 11.5 1 30 Slo 11 0 4/8 107 tab | e
3 0. 5EV AvD augnen- I ndi cation FNO &/ AvT AvD)
tation classifica- ti on 45 11 - 11 - 15 4/8 38
10.5 10.5 15 32 10 10 14 4/ 8
FI 1 27 9.5 9.5 14 11 3/ 8
table 1

L command | name of. command content number
S~ of bytes

0 IPU check communication check with 1

IPC

1 CPU —IPU transfer 1| output all daf;a 10

2 CPU —JPU transfer 2 | output data for indication 5

3 IPU —CPU transfer 1| input all data 20

4 IPU —CPU transfer 2 | input lens data 10
s 5 IPU —CPU transfer 3| input switch data 1

6 IPU —CPU transfer 4 | input exposure mode 1
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* Program 7 : o 1 5 Hyper Program
6. 1 4 -Program LIM T 5
1 3 EE LA 4 ; 12 ES LA
3 11 (Hyper) Manual LA 2
1 0 Bulb LA 1 - : 9 Hyper EE
8 Hyper ES | jo7 76543 ESLM
2 2 (Hyper) Manual LM Bulb LM 0
0 CLAI MS 1. An exposure controf &pphfat s for a canmera, the apparatus

conprising:- at |east one exposure node having a predetermn ned control
range withinwhich at least one of a pair of exposure factors including a

shutter spded and| a di aphfagm valjue can bejvari ed; [exposure fgctor neans
for setting at | epst one pf said jvari abl e ¢xposurejfactors w tjl0.6Ekai d
predeterm’ﬁﬂued cong r ol TR
: AvD augmen- | indication
FNO. | Av AVT AvD tation classifica-
tion
45 11 11 15 4/8
38 10.5 10.5 15
32 10 10 14 4/8 .
~ 21 9.5 9.5 14 11 3/8
22 9 9 13 4/8 11 2/8
19 8.5 8.5 13 11 1/8
16 8 8 12 4/8 - 11 0/8
13 1.5 1.5 12 10 7/8
11 7 7 11 4/8 10 6/8
9.5 6.5 6.5 11 10 5/8
8 6 6 10 4/8 |————4 10 4/8
6.7 5.5 5.5 10 10 3/8
5.6 5 5 - 9.4/8 10 2/8
4.5 4.5 4.5 S 10 1/8
4 4 4 8 4/8 10 0/8
3.5 3.5 3.5 8 9 7/8
2.8 3 3 7 4/8 9 6/8 [
2.5 2.5 2.5 7 9 5/8 N
W 2 2 2 6 4/8 - 9 4/8 F5.6
1.7 15 1.5 6 . 9 3/8
1.4 1 1 5 4/8 .
1.2 0.5 0.5 5
1 0 0 4 4/8




range of said program exposure node;
| east one of upper and | ower

for varying

and setting at

and manual |y operable limting neans
limt val ues of

said variabl e exposure factors in said exposure node whereby the control

range in which said exposure factor
exposure factors is reduced relative tOJ) ?d pr edet er mi ned control
2. An exposure control

limting means conprises a nanual
t he upper and | ower

An exposure

setting negns &

11111111113
respectivel

11 bl L§11111 1111
y varying and sett
t he di aphrggm val ue. 4. 1An
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* 6. An exposure control apparatus according to any preceding claim
wherein said exposure factor neans conprises a storing nmeans for storing

the set variable exposure factor. 7. An exposure par at us
according to claim6 wherein said |imting neans conpri ses g means
for storing the set limt value. 8. An exposure ‘m\ m
according to any preceding claimfurt her r| Si nM‘“ I VA ng nmeans
and a di aphragm driving neans, which are dr| ven in accdrdance W|th said at
| east one exposure factor set by the exposure factor neans. . An

exposure control apparatus according to any preceding clai mwherer n said
expeésur e MESS®NPri se a manual exposure node wherein both the exposure
factors are-maroal |y settable, an automatic exposure node in which one of
t he exposure factors is manually settable and the other exposure factor is
automatically set, and a program exposure node in which both the exposure

factors are autongyi égdéié'ms@tcoﬁl&ol P APERARS! FO1C AN EaRkrapPehat dpparatus
accordi ng to any precedli ng clalmwherein said exposure nodes conprise a

limted prqgy ,ﬁggfgﬂq)%w:e node in which limt values of the exposure factors
can be set, and a pr gram exposure node in which a limt value of the

exposure factors &@r%gg Ponflexpbbure AdaeXRaYihG 80préabtapRihaluéontrol
according to claim1I vﬁ1ere| sal d exposure factor neans enables the

limting %e within which at least one of a pair of exposure factors
Y, including a shutter speed and a diaphragm value can be varied;
’eXposure factor means for setting at least one of said'
variable exposure factors within said predetermined control

range of said program exposure mode; and

manuallj operable limiting means for varying and setting
at least one of upper and lower limit values of said variable
exposure factors in said exposure mode whereby the centrol range
in which said exposure ;:‘actor means can set said at least one

exposure factors is reduced relative to said predetermined

control range.

2. An exposure control apparatus according to claim 1 wherein
said 1limiting means comprises a manual setting means for
independently setting the upper ‘and lower limits of said at

'least one of the exposure factors.

3. An exposure control apparatus according to claim 2 wherein

‘said manual setting means comprises first and second setting



to vary and set the Iimt values of the exposure factors when the limted
program exposure node is selected. 12. An exposure control apparatus
according to claim 11 further conprising a hold sw nabl es
variation of the limt val ues of the exposure fact [Iillm }m

program exposure node. 13. * An exposure control appar us a®cos

claim12 wherein said exposure factor||g@ans enables the linmting neans

to vary the limt values of.:i.he exposure factors when the hold sw tch neans.

I S turned Mdipbans fetarnsm@dﬂuyekﬂ|wat91ngtamal-ettnhgthheeipni&rwaﬂmm@ors
when the hold switch neans i's turned OFF. 14. An exposure contr ol .
appar at us @tcamdlsgutberlepzeaSawhetbendMaphndgmIvamueyj program exposure \J
nmode i s sel ected said exposuré factor nmeans enables one of the linited

values to be set when the hold switch neans is turned ON by an even nunber

of operations, and enables the other limt value to be set when the hold

sSW tch neaps i s Anrégsbsinte oty ol dpparatiushceptddngots. cladim 3 Mherein
exposure control apparatus ‘according to any one of clainms 10 to 14 wherein
when one Mdadlecoex$Rbareitdtt aha sutonat manhbhy settihgt hembelst compirdgeam
exposufe node exceeds an associated |limt value, said exposure.factor neans
sets sai d PoagIsle eloctfondd diel viidh \Giin derifteninittidntdlyl Yotated

and set at predetermined intervals in a clicking manner.

;*).

5. An exposure c_,fpntrol apparatus according to claim 4 wherein
each said rotatabie electronic dial constitutes a- manual
operation means for setting the upper and lower limit values.

. 6. An exposure control apparatus according to any preceding
claim wherein said exposure factor means comprises a storing

. means for storing the set variable exposure factor.
7. An .exposufe control apparatus acecording to claim 6 wherein \./

said limiting means comprises a storing means for storing'_ the

set limit wvalue.

8. An exposure control apparatus according to any preceding
claim further comprising a shutter driving means and a diaphragm
driving means, which are driven in accordance with said at least

one exposure factor set by the exposure factor means.



-

"nodi fies the other exposure factor in accordance with a fixed exposure
factor and an object brightness. 16. * - An expoSu at us
according to any one of clainms 10 to 15 furthertﬂﬂ@ﬁrising an i ndi cation

means for discrimnatively indicating the limt ﬂﬂammﬂﬂre node
us

and the program exposure node. 17. An exposur e

according to claim 16 wherein said i ndi chflon neans conpﬂ1sés &n indicating
el ement for indicating the exposure nodes, an indicating element for

i ndi cati ng9t he adnuBKPESUEE SOREXPd apParatus acaardimd k@ &y myeseding
faor indicating the exposure factors; wherein when the |imted program
egheéure nedaims vberedme saidcexnasune; Medese RINPTIFE t AcMarpaduexpasure
and the indicating el ement for a manual operation nmeans are actuated, and

t he indi canpdg wheredin tboth Hhexgxpesere sfagkarsnareamasupidyy gletdadile he
associ at ed exposure factor which is automatically set by the exposure
factor neahn.ayBomatin expesure medetin|whibphrone LHhddw @xpesure fachors
dependent on any one of clainms 12 to 14 wherein said indicating el enent for
t he exposuie fmanymdlyndiseditadblene ansberthed ether | exppsunpuefagtorhe is
associ at ed exposure factor when the hold switch neans is turned ONin the
limted progtematipgadidyesebdeand @ progra gzpossireonedel inpfaich hpth the
according to any preceding claimfurther conprising a clear switch for
initializiegposere factors are automatically set.

K,x
1o0. An exposure control apparatus according to any preceding
claim wherein said exposure modes comprise a limited program
exposure mode in which limit values of the exposure facﬁors can

be set, and a program exposure mode in which a limit value of

the exposure factors cannot be set.

.11, An exposure control apparatus according to claim 10
wherein said exposure factor means enables the limiting means
A to vary and set the limit values of the exposure factors when

‘the limited program exposure mode is selected.

12. An exposure control apparatus according to claim 11
further comprising'a hold switch means which enables variation

of the 1limit values of the exposure factors in the limited

program exposure mode.

13. An exposure control apparatus according to claim 12



upper

apparatus according to any preceding claimfurther W
phot onet eri ng neans for measuring the brightness of*

phot ographed and a cal cul ating nmeans fqi_kal cul ating at | eaSt %ne of said
pair of exposure factors in accordance wth the brightness val ue neasured

by said phadmoait esaid erposurd? factAr mezosrenajples ctheppimitisgf meaas
camera substantially as herein described with reference to the acconpanying

dr awi ngs t2rary Alvareimi t ned Luks gofintlee pesposurenfactoaspehehushecholdi ng

to any preceding claim 24. A canera according to.claim23 wherein said

canera CEHWticEeneamaier gubndy and #and aétwining tie sarded ldmdet sahabby

attached to the canera body and wherein said limtihg nmeans is provided i.n

the canelgx bgely. exposure factors when the hold switch means is turned

OFF.

14. An exposufe control apparatus -accordingr to claim 13
wherein when the limited program exposure_méde is selected said
exposure factor means enables one of thé_iimited'valueg to be’
set when thé hold'sWitch means is tufhgd;QN-by an even number
of opefations, an& énables'the other limit falue to be set when
the hold switch means is turned OFF by an odd number of

operations.

15. An.expOSurefcontrol apparatus'accotding-to any one of
claims 10 to 14 wherein when one of the exposure factors
automatically set in the limited program exposure mode exceeds
an associated limit value, said exposure . factor means sets said
one exposure factor at the 1limit wvalue and automatically
modifies the other exposure factor in.accordance with a fixed

exposure factor and an object brightness.

l6. An exposure control apparatus according to any”oné of
claims 10 to 15 further comprising an indication means for

discriminatively indicating the limited program exposure mode

and lower limt values. 20. An exposure cantrol apparatus accordingi\i\
to claim19 wherein initial values of the uppe?naﬁa‘Tbmﬁ+\LLnLL‘¥$lues
correspond to a capacity range of the canera. 21. osure confrol

o
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"and the program éiﬁﬁsure mode.

17. An expoéure control apparatus according to claim 16
wherein said indication means comprises an indicating element
for indicating the expoéure modes, an indicating element for
indicating the actuation of a manual operation, and an
indicating element for indicating the exposure factors; wherein
when the limited program exposure mode is selected, the
indicating element for the exposure modes and the indicating
element for a manual operation means are actuated, and the
indicating element'fog the exposure factors indicates the value

of the associated exposure factor which is automatically set by

the exposure factor means.

i18. An exposure control apparatus according to ‘claim 17
dependent on any one of claims 12 to 14 wherein said indicating
element for the exposure factors indicétes the upper and lower
limit values of the associated exposure factor when fée hold

switch means is turned ON in the limited program exposure mode.

19. An exposure control apparatus according to any preceding

claim further comprising a clear switch for initializing the

upper and lower limit values.

20. An exposure control apparatus according to claim 19
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wherein initial values of the upper and lower 1limit values

correspond to a capacity range of the camera.

21. An exposure control apparatus acéérding_to any preceding
claim further comprising a photometering means for measuring the
brightness of the ob_jéct- to be photogi-:'_aph_éd and a calculating
means for calculating at least one of saiad paiﬁ of exposure

factors in accordance with the brightness value measured by said

photometering means.

22. An exposure control apparatus for a camera substantially

as herein described with reference to the accompanying drawings.

23. A camera including an exposure control apparatus according

.to any preceding clain.

24. A camera according to claim 23 wherein said camera
comprises a- Camera body and a taking lens which can be
detachably attached to the camera body and wherein said limiting

means is provided in the camera body.




