2255649 EXPOSURE CONTROL APPARATUS FOR A CAMERA The present invention
relates to an exposure control apparatus for a camera having a, pIurallty of
exposure nodes. In a conventional canera haV|ng a pIurallty

exposure nodes, a photographer can select ‘a deSIreg;ﬁéf nqse
by actuating an associated switch or button etc. In a gggﬁé;QT
having nodes other . i é%f u i nuous shot
node, etc., node selectlon |s ef#%g@§§ﬁ§§gb E%? ﬁg pgﬁ& y of

swi tches in conbination. However, ordinary photographers do not often use
all of the various exposure nodes, but rather only a few specific exposure

nodes. Therefore, for the ordinary photographer, the need to
activake’ several switches in combination to effect node selection is
troubl esone and conpli cat ed. A photographer is therefore prevented

fromeasily setting a desired exposure node. Furthernore, in a program

exposure node of; gF?ggnganfﬁsentéén spyiLeks ?qul %$§§grggpeﬁ§pﬁ§%m

value are autonatlc eterm ne a specl
-2- relationship, and accordingly, KB a hoto gher cannot vary the
shutter p%EHaEﬁﬁuél Bﬁrégﬁ?@&FGeEaHGPg'aepoP fitty of exposure modes.

- . In a conventional camera having- a plurality of
&J _ exposure modes, a photographer can select a desired
K,/ exposure mode by actuating an associated switch orxr button

etc.

Io a recenr camera having modes .other than the
exposure modes, such as a continuous shot mode, etc., mode
selection is effected by activating a plurality of'sw;tches
in combination.

However, ordinary photographers do not often. use all
of the various exposure modes, but rather only a few_
specific exposure . ﬁodes. Therefore, for the ordinary
photographer, the _need to activate several switches in
combinatién to effect mode selection is troublesome and
. complicated. A__photographer is therefore prevented from

easily setting a desired exposure mode.

Furthermore, "in a program exposure mode of a. known_
camera,. a shotter '.speed and a diaphragm value are

automatically = determined in a specific, interdependent



predeterm ned rel ati onship. Wen a known program shift node is
actuated in a program exposure node, the shutter speed and the

di aphragm value are always varied together while maintaining the
predeterm ned relationship. Nanely, it 1is inpossible to vary only
one of either the shutter speed or the diaphragmvalue in the program

ex re node, in_a,known exposar & control, system Theref ore, I n a
co‘r%lz%"f%ﬂ%\qm’ ANy aa}ccorcﬁ)ng Y pl‘ﬁ)t'(?é}oa‘fﬁ%?aﬂe’éﬁfs ‘E%nﬁ}%{y YY) one of
t shutter,. speed andg the_di aphragm val ue . in the program exposure node,
isq}?ece%,lé‘é£§egf oFPeffm agd 'ﬁg?phgﬁgmtréfﬁl}lu&sonﬁ s‘g})ﬁtc‘h1g< tHE $r ogram
exposure npde, to  a_  shutter speed priority (EE) autonmatic exposure
nRfeedeferningd spalabienphiBrity (ES) autonmtic exposure mode. In thaw/
prior art, the accuracy of the APEX values of the shutter speed and the

di aphr adfh€nl @ viEROWRn@EAgEAR/ Shaib) madep iyt agieatednui® Ietting

and 1/8 step at the automatic setting, respectively. Nanely, the
adquegymofexpesunennmafie, sdie nghutter| ;speedt lapd thet digiphidgm aut omatic
setting. - Furthernore, the . shutter speed Tv and the diaphragm
vatalmely abechalaayse wariad y tsetether vawhédeon madndraitinet i cthpg ogr essi on
having a difference of 1/2, such -3- as 10/8, 14/8, 20/8, ...,=
| .Predete xffnédbesBat {olsieip. Namely, it is impossible to

it

vary only one of either the shutter speed or the diaphragm
value in the program exposure mode, in a known exposure. _____
control syéteﬁ.'

Therefore.' in a conventional camera, if a
photbgraphef Waﬁts' to vary only one of the shutter speed .
and thé diaphragm valué in the program exposure mode, it is -
neceésarY' for him 6r hef to troublesdmely switch the
prograh exposure mode _to a shutter sbeed pridrity (EE)
autométic exposure mode or a diaphragm priority (ES)
automatic exposure mode. ' _ ' | Rl

In the prior art, the accuracy of the APEX values of
the shutfer speed and the diaphragm valuenwas generally 4)8
(1/2) step at the manual setting and 1/8 'step at the
automatic setting, réspectively. Nameiy, the accuracy of
the manual setting is lower than that of the :autométic
setting. Furthermore, the shutter speed Tv _and the

diaphragm value Av which can be manually set are values oh

an arithmetic progression having a diffefenée of 1/2, such



will be referred to as manual series 'values hereinafter) having an
antilogarithm portion represented by 0/2 or 1/2. On the other hand, the
shutter speed Tv and the di aphragm value Av which can be automatically set
are values on an arithmetic progression having a difference of 1/8, such as
10/8 11/8, 12/8 13/8 ..., i.e, mxed nunbers (which will be

referred o8 ag )@, sof i ayaval yoso g OPLI MM U ROGRINhifbbranAuRLCA"

antilogarithm portion represente 0/8,""1/8,” "2/

ConsequentJ;y BQO”rg’%@%}adse%i ds -ia£a}xngai ”p{élf‘!rtlg%e $z91:?£’é aiﬁkf’@iﬁ.?%% jrer

t han the manual serries values which can be se he automatic Sett]
such as 1,1/ 8,..et In_addition.to the fqQ | e uracy.
t he e%pds&r%é&\? I U%AEvargtngl?%%rle%g%Slﬂoer} tv{a?ﬁrbesr 9 ie%%(;cg% b% se ﬁa;t'o? heli) 5
manual sejtin aret}_lgz Ey and the manual, series val yes at tg Lal :
exposure nbde-ar e %47 "'Evyﬁﬁlg'th %u’tsg"‘%etﬁ%ssygleggsy‘ét e ﬁ?gﬁiﬁa}@ragm
exposure node and the program exposur m)?e, respectively. An
obj ect oF@ Uffe Aﬁre"é}éﬁ?h iSRRen® Onauﬁgma Gcgll?i ' nﬁ?t ﬁ%e aB &} EeTenPRo Y
drawbacks of a known exposure control apparatus havi n%da | ur Iit¥ of
exposur e REAEEMEHUIPRYIFPEFIAM PRALIPTer® pPrEEeEPRC i%ghr]d%m p&h; 135
and-bul b exposure_ nodes etc., by providing a sinple exposure control
appar at usli ®Afhi ch 48 .exbod(fe dodB can-be dafiiy BHEAGeBURRGTE (which
phot ographer can easily set optional exposure - 4-
- will be referred to as auto series values or optimum value
N . hereinafter) having an antilogarithm portion represented by
K,/ os8, 1/8, 2/8, ...,7/8. Consequently, upon manual setting,
it is impossible to obtain values other than the. manual
series values which can be set in the automatic setting,
such as 1 1/8, 1 2/8, etc. In addition to the foregoing, the
accuracy of the exposure value Ev and the exposure values
which can be-. set at the manual setting. are 1/2 Ev and '_the

manual series values at the manual exposure mode are 1/8'Ev

and the auto series values at the automatic exposure mode

Nt and the pProgram exposure mode, respectively.

An object of the ~present invention is to
| eliminate the above-mentioned drawbacks of a known exposure
. control apparatﬁs having a plurality of exposure modes

including program, shutter priority, diaphragm priority and
bulb 'expésuré modes etc.', by providing a simple exposure
control appératus in which the exposure modes can be easily

changed and a photographér can easily set optional exposure



factors. According to one aspect of the present invention there is provided
an exposure control apparatus for a canera, the apparatus conprising:- a
phot onet eri ng neans for detecting the brightness of an object to be taken;
an automati c exposure node in which one of a pair of exposure factors
havi ng a shutter speed and a di aphragrh val ue can be manual ly set while the
ot her of said pair of exposure factors is autonmatically set in accordance
with saf@#9F&ct ed obj ect brightness; a specific exposure program node in
whi ch said pgir_ of..exposure factors. ar to lcally.set in _accordance

Wt sard doASERST 6" Sre oRbREEE iy Bariing 1ETRetish TR Y
setting;al dreAsladiCad! eRpbeuPal boble P AP dOM Ofor gPalRekl! the -
conmpul sivel'y shifting fron1tﬂe speci fic program exposure node to the

aut onat appAAY edipiei sdwg: + he manual setting nmeans is actuated in the
speci fic exposure node; and returning nmeans responsive to the occurrence of
a predeterm meghodratietticorni rig) medwnsc diqpu idsibest i rehitihiee dragihdimets s ok pasur e
nmode to automatically shift back the specific program exposure node.

Pr ef er abbjeathdie thee takrml setting neans sets one of the exposure factors,

t hat exposure factor is given priority_and the other exposure factor is set
i n accor danc@ny 3Rtomat 6| EXPOFUrSHtPRIR dRd HEhaAlGl PF tPRIFoSFTe .

factor. ol Tt ot Waviiid S EhR e dpdth TS S20Rhr3%h value

can be manually sét while the other of said pair of exposure .
. factors is automatically set in accordance with said detected
object brightness; ‘ _ B | ;;

a specific exposure program mode in which said pair of
~exposure factors are automatically set in accordance with said
detected object brightness; |

manual setting means for manually setting at least one
of said pair of exposure factors;

means for compulsivély shifting from the .speci.f ic procjram
exposure mode to the automatic exposure mode when the manual
setting means is actuated in the'specific exposure mode; and

returning means responsive to the occurrence of a
predetermined condition in the compulsively shifted autdmatic
exposure mode to automatically shift back the specific program

exposure mode.

11

Preferably, when the manual setting means sets one of the
exposure factors, that exposure factor is given priority and
the other exposure factor is set in accordance with the object
.brightness and the manually set exposure factor.

In one embodiment, said manual setting means comprises



first and second manual setting nenbers for respectively setting an

associ ated one of said pair of exposure factors. It is preferred that the
exposure control apparatus conprises first and second autonatic exposure
nodes and wherein the conpul sive shifting neans conpul sively shifts from

t he specific program exposure node to ehes of said first or second autonatic
exposure nodes according to the nmanual setting nenber which is actuated and
wher ei n t h€iomtpubpidvesatondi manusens sedipimcsi mempersi ffor betespectsiaialy
first and second autonatic exposure nodes according to the manual setting
menber whi Getitingtramtagsochatedi enel pf sad obaire afaaxnossuie i faFrte®ers
can set the expqsure factor associated therewith after the actuation of the

ot her Wdnual sethl ngSneRtexskedndihathe theyoe¥PEsShERt FONRL | FPPRTAKYF
that ot her manual setti,ng.nenber is then au&onaELcaJl%#set in_ac ordan%f
Wi th the oSCHBEIHeEnEITEE ARG HESHRRTAI FYCOBREES pCRREYER  Jlodag, &n

[ [ifi d hj . abi . t i ficy.
SarLi cul or VISEST EnlbohodPEite i LI AERRE Hond1 PLPGLP RN b
conpri ses &pe eesi {ENpRBYrUReBIHbSARE REQECELE UGB L s 41 @Dre@MRd Ses

actuation of said clear swifch. This nmakes it possible to easily return

t he“sel ect edotide hatohatirecekposnedr nedespoaseerabag. td amd hevanual
enbodi ment, said returning neans conpri ses
setting member which is actuated and wherein the compulsive

<

shifting means compulsively shifts between said first and

v .
o

éecond automatic exposure modes §qcording to the manual
setting member which is actuated.

Conveniently, one of the manual setting members can set
the exposure factor associated therewith after the actuation
of the other manual setting member so that the exposure factor
associated with that.other manual setting member is then
automatically set in accordance with the object brightness and
the manually set exposure factor. This simplifies the mode
shift operation from the specific program mode to a particular
L%- automatic exposure mode.

In one eﬁbodiment, said returning means comprises a clear

switch and wherein said predetermined condition comprises

‘actuation of said clear switch. This makes it possible to

- easily return the selected mode to the specific program
exposure mode. - | |

In another embodimenf, said returning means comprises
lens detecting means for detecting the attachment and
detachment of a taking lens to and.from the camera and wherein

said predetermined condition comprises detection of the



|l ens detecting mneans for detecting the attachnment and detachnent of
a taking lens to and fromthe canera and wherein said predeterm ned
condition conprises detection of the -6- detachnent of the taking |ens
fromthe camera body. In one case, said |lens detecting neans detects |evels
of nmount pins provided on the cangra body to detect the attachnent
and detachnent of the taking lens to and fromthe canmera body. |In another
case, sheétlhckmentebecthey tmddngy dedrectfromethet aeherat badg.det achnent of
the taking lens to and fromthe canera body by data comunication with the
taking | ens Thoone case; pakd bpensidetechingemeansrdebegys Laveds afot her
enbodi ment, said returning nmeans_conprises an auto/ manual detectlng means
for defReumbg maﬁhr@g‘ﬁvaa@é oPnmakhal FBBESaof PPA¥ dEIphRgERFrEt PReakiwrg

| ens and wherein said pr er m ned ndi ti.on conp risgs de tion f t he

di aphr RAT AT eﬁﬁd@“dlﬁegFé% eﬁﬁbfﬂ%ggﬁhﬁﬁﬂfﬂﬁﬁt RPe 3p§3§a¥ﬁg g Fher
conpr|§§§mgrggb witch for controlling power supply to various el ements of
t he canera mﬁ fein said predeternined condition conprises turning OFF

of the main $4i hABtHklr ichdy ef$418d1ERSt qekeRtINyd ddrfd SetS€€8NEhgaNUAl

setting nenber is initially ‘actuated in the specific program exposure node,

t he assoetaéRMef¥PaARY Actachtlents o¥ettHed ttaking lens to and from the -
camera body by data communication with the taking lens though
mount pins provided on the camera body.

In yet another embodiment, said returning means comprises -
an auto/manual detecting means for detecting diaphragm auto
or manual modes of the diaphragm of a taking lens and wherein
said predetermined condition comprises detection of the
diaphragm auto mode.

In still another embodiment, the apparatus further
comprises a main switch for controlling power supply to
various elements of the camera and wherein said predetermined
condition comprises turning OFF of the main switch.

It is preferred that when said first or second manual O
setting member is initially actuated in the specific program |
exposure mode, the associated exposure factor is set to a

value which is identical to the value automatically set in the

a

specific program exposure mode.

In this case, the automatically set value when said first
or second manual setting member may be initially actuated in
the specific program exposure mode is rounded to have an
accuracy which can be manually set.

Conveniently, when that manual setting member is actuated



value which is identical to the value automatically set in the specific
program exposure node. In this case, the automatically set val ue when said
first or second manual setting nmenber may be initially actuated in the
speci fic program exposure node is rounded to have an accuracy which can be
manual |y set. Conveniently, when that mariat setting nenber is actuated

-7- again, the associated exposure factor is nodified in accordance

t her ewi t h. ¥¥adfer ab¥fe saFgoFilpdedan®@RAIKE nefidgtoset disngmashifded  in
conprise rotatabl e electronic, dials which can be clicked and | ocked step by
step. In ofEENENGHDREYUIERed exposure factors are enabled for manua

. In ofEES SBt 1 | |
ohen ol ect r ot o ar £ A e S el M F ot A R eife il °

eps W

period of Hoiiprildle WASSPC I &0e fEELEBNEf AThALS wRiRnC R e (Vi W ang
setting. It is preferred that the associ ated exposure factors are nodified

i n accor daneekéd stdie vwptstépn of the electronic dials. In a particular
enbodi ment, when one of the exposure factors is manually set by the first
or second nanualIrseirted wasegnidre s sicve aghied ratpos v Eaatome cese wirerb de
ot her exposure : _ .

- for manual setting when the electronic dials are rotated by
one step.

In another case, when the electronic dials are rotated
by two steps within a predetermined period of time, the
associated exposure factors are enabled for manual setting.

It is preferred that the associated exposure factors are

modified in accordance with the rotation of the electronic

dials.

In a particular embodiment, when one of the exposure
factors is manually set by the first or second manual setting
member in the automatic éxposure mode, when the other exposure
factor reaches a predetermined upper or lower 1limit, that

e other exposure factor is fixed at the upper or lower limit and
the manually set exposure factor is modified in accordance
with the detected object brightness.

In one case, the upper and lower limits comprise shutter

L9

speeds defined by a shutter capability range of the camera
body.

In :another case, the upper and lower limits comprise
diaphragm values defined by a diaphragm capability range of
a taking lens.

Conveniently, the apparatus further comprises a 1limit



fact or
f act or
f act or

reaches a predeterm ned upper or lower limt, that other exposure

Is fixed at the upper or lower limt and the nanually set exposure
is nmodified in accordance with the detected object brightness.
one case, the upper and lower limts conprise shutter speeds defined by a

In

shutter capability range of the. came®a-body. In another case, the upper
and lower limts conprise dlaphra%n1values define&ﬁg&ga dla hr agm

capablIVP}“Faﬁ@EtéPgamFSRFn§°Feﬁ§

taAng, YRPE Pg?d

conpri se

limts 8’?’“???81'5 FRELS °§pgé§%?r%§'g;%$g‘dﬁ?a§¥u3 §Et sﬁnext g’?’ Igtg‘%g‘r 131? \IAﬁII:l

0 one embodiieile | MRoBRRACALYS éhh%t%ﬁ%aﬁgﬁgélspemt?@f Wl £0s TBANS,

I C program exposur

mode anﬂnafﬂeawﬂe%éaﬁslﬂa§bﬁétﬁshf¢5@irﬁ§Iamw@ﬂsndh&a&@etﬁase
said indicating nmeans conprises an indicating element which indicates that

t he shugpeeigpecprogridic aipddingmmvakuandarthie conpils yveDyli shedtey t he

havi ng indic

i'ng el enen éh

ppaPat §s°%uFPﬁer

first or second manual setting nmenber in the conpul sively shifted automatic

exposur sautoget ikn expoisivere gasis. sai d i ndi cati ng neans .conprises indicating

el ements which indicate the first and second nanual

In one case, said indicating means comprises- an
indicating element which indicates that the shutter speed or
the diaphragm value can be manually modified by the first or
second manual setting member in the compulsively shifted
automatic exposure mode.

In another case, said indicating means comprises
indicating elements which indicate the first and second manual
setting members and wherein in the compulsively shifted
automatic exposure mode only the indicating element
corresponding to the exposure factor which can be manually set
is indicated.

Conveniently, said indicating means displays the shutter
speed or diaphragm value which can be manually modified by the
first of second manual setting members in a flickering manner.

- The indicating means may comprise an LCD or LED panel
which is provided within a finder.

.The indicating means may comprise an LCD panel which is
provided outside the camera body.

Conveniently, the apparatus comprises another program
exposure mode and wherein said compulsive shifting means only
operates to shift exposure mode when said specific program

exposure mode is selected.

LY



setting nenbers and wherein in the conpul sively shifted automatic exposure
node only the indicating el enment corresponding to the exposure factor which
can be manual ly set is indicated. Conveniently, said indicating neans
di spl ays the shutter speed or di aphragm val ue which can be manually
nodified by the first of second nmanual -setti ng nenbers in a flickering
manner. The indicating nmeans may conprise an LCD or LED panel which is
provi ded withi nIa fphademboliimentdi thei agpavatusTipries conpaiseEDmeans
which is provided outside the camera body. Conveniently, the apparatus
conpri ses BABt FereStd@game §RFW eBed8nd wherei n said conpul sive _
shifting nmeans gnly operates to . shift exposure node when said specif,c
pr ogr &Y exposur gn g'gerse?’%]?:?%ﬂ’.“e“%' - §he ﬁ%%’fb%dﬁﬁ’éﬁ ery ﬁgmé’ﬁ&efreﬁ us
furt her COQRV%%E&HFQ ai@% éﬁé&ié@%?%é&&?&%ﬁ c%‘i%l-alﬂ‘j[ %HI‘%@ti
t urther a

enbodi nment , apparat us _ conpri ses an exposure v cal ulauﬂhg
means for. éﬂ%aegh%' NG 1 GRf IJBEB RS RivR! HRel Brieee Baightidds t he

obj ect brightness. The present iInvention enconpasseS a canera including an
exposure controfrhappadedlent Anveaitidh duempessasta fanerdi Nfcladingt aar

aspect of the present invention there is provided an exposure contr ol
appar at us érposugenebatrol apparatus as herein above defined.
According to further aspect of the present invention
there is provided an exposure control apparatus for a camera,
the apparatus comprising:-
% a photometering means for measuring the brightness of an
object to be photographed; |
an éprsure value calculating means for calculating: an
exposure value‘aécérding to said brightness measuréd by said
photometering means;
means for selecting an exposure mode from a plurality of
exposure modes-includind at least:-
an automatic exposure program mode wherein a shutter
speed and an aperture value are automatically determined based
on said exposure value calculating means,
a shutter priority exposure mode wherein a shutter speed
‘can be manually set and an aperture value is automatically set

in accordance with said manually set shutter speed and an

€

object brightness,

an aperture priority_exposure mode wherein an aperture
value can be manually set and a shutter speed is automatically
set in accordance with said manually set aperture value and

an object brightness, and



t he apparatus conprising:- a photonetering neans for neasuring the

bri ghtness of an object to be photographed; an exposure val ue cal cul ati ng
means for cal cul ating an exposure val ue according to said brightness
nmeasured by said photonetering neans; neans for selecting an exposure node
froma plurality of exposure nobdes i-nalouei ng at |east:- an automatic
exposure program node wherein a shutter speed and an aperture value are

aut omat i cal | ya depeshf hedesposyren progrask Redge val ue cal cul ati ng neans, a
shutter priority exposure node wherein a shutter speed, can be nanuglly set
and an apertLW%PWGJEE i APeXRBARt | EBPEFeXet SPReYc cOPARFLRIW PRABSi ot REnual | y

set shutter speed and an object brightnes an aperture priority exposure
mode whétRYALLY FRAPEFBRI, G| ﬁg’“&%?lgesqﬁﬂﬁﬁfal ly set and a shutter speedg

autonathml3%$Fﬁaifyaéﬁggggﬁ%pﬁ?é{héggdc I@gééymggksa@ggtgéhug%g§ and

an obj ect bri'ght Nessy a specl posure program no
nanu&l)bﬁgﬁ%fﬁﬁeaﬁhg LeEusBeA1uangi ng neans for manual |y changing a
shutter speed; Tanually operabl e aperture changi ng neans for manually
changi ng an ape&ahsr orl WOmpulsively shifting to a said priority

exposure mode, wherein in said specific exposure program mode,
said compulsive shifting means shifts the specific exposure
program mode to the shutter priority exposure mode in response
to operation of said manually operable shutter speed changing e
means, and when said specific expoéure pf_ogram mode has been u
compulsively shifted to said shutter priority exposure mode,

said shutter priority exposure mode can be compulsive_ly -
‘shifted to said aperture priority exposure mode in response -
-to operation of said manually operable aperture changing means -
and wherein in said specific exposure program mode, said
compulsive shifting means shifts the specific exposure program
mode. to the aperture priority exposure mode in response to
operation of said manually operable aperture changing means, o
and when said specific exposure program mode has been

compulsively shifted to. .said aperture priority exposure mode,

[} ]

said aperture priority exposure mode can be compulsively
shifted to said shutter priority exposure mode in response to
operation of said manually operable shutter speed changing
means;

-a manually operable returning means for returning said
~.compulsively shifted shutter priority exposure mode_ or said

compulsively shifted aperture priority exposure mode to said



means for conpulsively shifting to a said priority exposure node, wherein
I n said specific exposure program node, said conpul sive shifting nmeans
shifts the specific exposure program node to the shutter priority exposure
node in response to operation of said manual |y operable shutter speed
changi ng neans, and when said specific é&dposure program node has been
conpul sively Shlf ed to said shutter priority exposure node, said shutter
priority é%ﬁ%gﬂ?ElﬁnﬂﬁpeéﬁrﬁePESHEQWyNRQ%ﬁsﬁﬂ?ted to said aperture
priority exposur.e_npde I,N._response gperatlpn of y_operabl e

aperture changi hgFFE&TE 109 %lﬁ Fn Efrﬁﬁ%c??fg gfﬁﬁgﬁigrﬁf) 5%?
mode, said, c?)%\'.rx%é'ﬁ(@dé i el RN oS Bhb! 3cEﬁ§r§RE‘é' I:f% ?&%‘% i el

node Pu/th ure priority exposure node I'n response

sai d Wﬁnu%&ﬂdﬁ@%ﬁbbéhéi‘eﬁ:h'éhe a@h%f&ti@ﬁ”éf éa‘id""ﬂﬁ@nu‘é@l@ BpSHd b fe
exposure program node has been conpul sively shifted to said aperture

priority exdststndgOieansai d aperture priority exposure.-node can be
conmpul sively shifted to said shutter priority exposure node in response to

operation of sabPrefrenablyy whenashédshahual lypeperakdegireduredrs) eans
manual 'y operable returning nmeans for returning said conpul sively shifted
shutter priefurns ciipesnede nbocthe sutgmasipuexPESy es Hriogd@my en cthe
priority exposure node to said . autonmatic exposure 209K m node;. and_a

restorlmg?R%ﬁﬁ??%rv?%%?o??ﬂgSE%FHe§p§8FFPcaﬁFb@P&ﬁF y set based

. on said exposure value calculating means.
bt In one embodiment, said manually operable returning means
comprises a clear switch.

" In one embodiment, said restoring means comprises lens
detecting means for detecting the attachment and detachment
of a taking lens to and from the camera and wherein said
predetermined condition comprises detection of the detachment
of the taking lens from the camera body.

In one case, said lens detecting means detects levels of
mount"pins provided on the camera body to detect the
KJ attachment and detachment of the taking lens to and from the

camera body. - |
In another case, said lens detecting means detects the
attachment and detachment of the taking lens to and from the
. camera body by data communication with the taking lens though
mount pins provided on the camera body.
In another embodiment, said restoring means comprises an
auto/manual detecting means for detecting diaphragm auto or

manual modes of the diaphragm of ‘a taking lens and wherein

said predetermined condition comprises detection of the



exposure node in response to the occurrence of a predeterm ned condition

ot her than an operation of said manually operabl e returning neans.
Preferably, when said nanual 'y operable returning nmeans returns the node to
the automatic exposure program node, {he aperture value and shutter speed
are automatically set based on said ex bsure val ue cal cul ati ng nmeans. In
one enbogi. mth,‘_=l sai_d manuaé | y operable returning neans conprises a clear
switch. THBRE2ERnEHER %%aid restori ng reans conpri'ses | ens detecting
means for detectipg:the N . ch o] ,ng Lens,to and
fromthe cam&*rigl a%glv\,f?ér%'%@gglgg %’rngggtl g'?’h%ﬁegg g%nd%?ﬁ%%g.ggﬁprlfgggher .
det ect.i o8of dej aghBNt <@fi tidie i ' t Iﬂapy I n one
case, said gﬁgegeté‘ecti ng m?g{}s det g%?s%éﬁ?élﬁ%ﬁﬁqoﬁ%'ﬁ%%o id1e23 ((YaP)
the canevarbedy élefleheést oEhehat tambFanananvhées oahe®id wfedbeetakhed | ens
to and fromthe canmera body. In another case, said | ens detecting neans

det ect s ¢brditiaphremprdsesddhaoiirentonf ¢ofiethakmainl swéteh.and fromt he
canmera body by data communication with the taking | ens though nount pins
provi ded on tRrefarabdyhospid auiepeitdc emposurenprogupm medeoisngakdans
conprises an,ayto/ manual detecting neans for detecting diaphragm auto or
manual nTRESIEEC: REPAERESE: REAIA™ 288 ng | ens and wherein said . a

predeterm nedIrClO%(rj'xlé ! eom gg{@g,‘,g?s tgx%t ea%ﬁé’%‘a@&s_t_ Pgrther comprises an

»

indicating means having indicating elements which indicate the
-selection of the specific program exposure mode and the
selection of the compulsively shifted exposure mode. _ -’

In one case, said indicating means comprises an
indicating element which indicates that the shutter speed or
the aperture wvalue can .be manually modified by .the shutter
-speed changing means or the aperture changing means
respectively in the compulsively shifted exposure mode.

In another case, s;id indicating means comprises
indicating elements which indicate the shutter speed changing
means and aperture changing means and wherein in the
compulsively shifted exposure mode only the indicating element
corresponding to the manually settable shutter speed or
aperture value of that mode is indicated.

In yet another case, said indicating means comprises an
indicating element which in said compulsively shifted exposure
mode. discriminates the manually settable shutter speed or
apefture- value from the automatically set aperture value or
shutter speed.

Preferably, said indicating means displays the shutter



di aphragm auto node. In still another enbodiment, the apparatus further
conprises a main swtch for controlling power supply to various el enents of
the canera and wherein said predeterm ned condition conprises turning OFF
of the main switch. Preferably, said aut ti c exposure program node is
sai d specific exposure program node. * I n one enbodi nent, the apparatus

further conprises an indicating neans having indicating el emepts which
i ndi cat e tsreed|axtarartoire alyrdthich m%%&ﬁ]mwé BRALL 18 by the

sel ection of the conpul sively,shifted exposure node,.ln . '

i Rdi cat i nGHHEERE cﬁﬁ%e?ssga 41 PR MERNS, ) SRBAPREERRS SRAngiNg | %’g‘f' he
shutter speed o t | ue can be nmanual l'y nodified by the shutter
speed.cha |ﬁb %%%%gegggéhﬁggﬁé?fure changi ng neans respectively in the

compul si vely SNjj  §fle CXRASUT €aTBGind oA CheAS Ccofipkd sl iapliiaty aPans
conprises indicating elenments which indicate the shutter speed changi ng
nmeans and i@Eerpanel CRigh Ngs "paovided wiehdim 4d reirdexconpul sively shifted
exposure node only the indicating el enent corresponding to the manual ly
settabl e shutteInspeether eapse} usaidaindichtimg mesns iconprdissa an LGP yet
anot her case, said indicating neans conprises an indicating el'ement which
in.sai d cagneliweighshsfprgvideds ontsisee e GananmAtRRI¥ he nanual |y’

settabl e shutter speed or aperture val fromthe t ' AYA .
aperture val ue R gﬁBFPEF §5@@ggment,l§%e apparat%g %E%% %% é@ﬁ§¥1ses

-

an exposure factor holding means for holding one of the

i shutter speed or the aperture value which is set at the

% specific program exposure mode, when the specific program
exposure mode is compulsively shifted to a said priority
exposure mode.

In one case, the one of the shutter speed or aperture
value to be held by the exposure factor holding means is the
one which can be manually set in the compulsively shifted
priority exposure mode. |

Preferably, said exposure factor holding means modifies

L ' the shutter speed or aperture value which is held thereby when
the shutter speed changing means on the aperture changing
means is actuated after the exposure mode has been
compulsively shifted to the priority exposure mode by the
shutter speed changing means or aperture-cﬁanging means.
Conveniently, when the specific program exposure mode is
compulsively shifted to a said priority exposure mode by the
shutter speed changing means or the aperture changing means,
the exposure factor holding means modifies the shutter speed

or aperture value corresponding to the shutter speed changing



Preferably, said indicating nmeans displays the shutter speed or aperture
val ue which can bé manually nodified by the shutter speed changi ng neans or
the aperture changing neans in a flickering nmanner. In one case, said

i ndi cating neans conprises an LCD or L panel which is provided within a
finder. In another case, said indicatih@ neans conprises an LCD panel which

is proviged oupsi a . npt her Eq&g i t he ar at us
further conp%i égsggﬁkggg%s%Wrm%% |§I§ '%rn?a_ S g:lreﬁg'fhcﬁr_‘ng?’lﬂ)ﬁ-‘gg%? t he
shutter gpgedeRe shereasr kgbegaY dkUapiititd ofile Aot Nit Sﬂ?&%%{’f{’ﬁgr am
exposure node, when the specific prgbran1exposure node I's co stvely

shi ft ed prograni dxposaret Mo@EPBFURE tdriie GAfHue tAifa 1AL €He -
shutter speed or aperture value to be held by the exposure factor hol di\gg
nmeans i snadief be@ shutheraspbedneruapertante ivalwe. conpul sively shifted
priority exposure node. Preferably, said exposure factor hol ding neans
nodi fi es t he FhulEepPrefesyed that tsaid vahutten speed ichahging giganden t he

shutter speed changi ng neans on the aperture changing neans is actuated
after tHﬂﬁ%xﬁBgﬁFEgﬁngéaﬁgéﬂ&aﬂ?ﬁﬂﬁmé#%PVéF? efprtEande . e ks ivhiqly

means. | LTI AT Rt Reag SHE:FBR I prDOF ARRoTpOLer & fibecs Lvely.



conpul sively shifted to a said priority exposure node by the shutter speed
changi ng neans or the aperture changi ng neans, the exposure factor hol ding
means nodi fies the shutter speed or aperture value corresponding to the
shutter speed changi ng means or aperture changing neans to be greater
than or |ess than the shutter speed or apertureL alue set at the specific
program exposure node by a predeterm ned val ue and hol ds the nodified
shutter speed or r | ye. i rred that said shutter speed
changi ng nmeans ang}prg ée’ry%ﬁ?jé/écﬁgngl%gbﬁgg%?&gonpri se electronic dials which
vary the shutter speed and the diaphr a‘?m val ue, . respecti've'l%lﬁ An _exanpl e
of the\gr esent invent i'dWSREIohewdddcrPoefandibed Betar it Astaddr antkh
to the—acco n ing drawings, in which: Figure 1 is a plan view of a single
| ens reflexpggﬁé?ﬁ ¢otAnthe BRECPPEREANG AFEMings.i SimpPHidY, Figures 2
and 3 are a back view and a front elevational view of a main part
of a single |lens FE99E® chnel® showlam FYiewl ofespectinels; Jgnfraaflexy
bl ock diagramof a circuit arrangenent of a single |lens reflex canera shown
in Fig. 1, FeeFa ojkhich| bhecpuesent anygntigsedst ianpldfeds

: Figures 2 and 3 are a back view and a front

elevational view of a main part of a single lens reflex

\ camera shown in Fig. 1, respectively;
Y Figure 4 is a'tuock'diagraﬁ of a circuit arrangement
of a single lens reflex camera shown in Fig. 1;
Figure 5 is a flow chart of a main operation of a
CPUL for the camera of Fig. 1;
Figure 6 is a timing chart of a communication
aéerafion betweeﬁ a CPU and an.IPU for tﬁe.c;mera'of Fig. 1;
Figure 7 is a flow chart 'of--an automatic exposure
\J mode operation, embodying . the present invention;

Figure 8 is a flow chart of an error correcting
operation,

Figure 9 is a flow chart of a hyper-program exposure
mode operation})

Figure 10 is a diagram of a hyper-p;ogram exposure

mode shown in Fig. 9;

Figure 11 is a flow chart of a limited program

exposure mode operation embodying the present invention;



CPU, for the canera of Fig. 1; Figure 6 is a timng chart of a

comuni cati on operation between a CPU and an | PU for the canera of Fig. 1,
Figure 7 is a flow chart  of an automatic exposure node operation,
enbodying the present invention; Figure 8 is flow chart of an error
correcting operation: Figure 9'is a fIOM/char{@of a hyper-program exposure
node operation; Figure 10 is a diagram of a hyper-program exposure node
shown in Fig. 9ridbhgerazlliss 2 fiayrahards ob a initd®dpRbagamM EXPOSUEFE
node operation enbodyi ng the present invention; 16 Figure 12 is a

di agram Gfode | 41dwedi R £P§aM exposur e node shomn in Fig. » 11; Figure 1.3
is a flow chart of a hyper-shutter speeD priority autonatlc exposur e node

operation Figurgigdde 18 aisli!aw £1Gft cifr@ RMPER- Siydd £LshePEss rygsémﬂf
automati c exposure node operation, Figure ‘15 is. a di-agram- of

hyper - shtgﬁfarlepe%wmﬂiey éHE»QEBE:!eC ﬁ.zsaesueeem(aoahom in Figs. 13 and
14; Figure 16 low chart of a yper-dlaphragn1pr|or|ty

automati c exposure nDde operation Flgure 17 is a flow chart of a
hyper - di aphragm : - R

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

priority automatic exposure mode operation;

-

Figure 15 1is 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 wmode operationg -

Figure 17 is a flow chart of a hyper-diaphragm
priority automatic exposure mode operation’

Figure 18 is a diagra'm of a hyper-diaphragm priority \J

automatic exposure mode shown in Figs. 16 and 17;
Figure 19 "'is 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 aperture priority

automatic exposure mode operation;



priority automatic exposure node operation Figure 18 is a diagramof a --
hyper - di aphragm priority automati c exposure node shown in Figs. 16 and 17;
Figure 19 is a flow chart of a LA manual exposure node operation;
Figure 20 is a flow chart of an LM nanual exposure node operation; Figure
21 is a flow chart of an LM aperture priority omati c exposure node
operation Figures 22 and 23 are flow charts of an LA bulb and LM bul b
exposure node operation, respectively: Figure 24 is a flow chart of an LA
hyper - manual exposure node operation' Figure 25 is a view showng an

exanpl e of  a hypgin/Ruaiab)SelRft ohl afre F'fgw g)@ai‘leaoffl O%Cftalrtsbaibaﬁnd

mai n peratlon of an IPU, for the canmera of Fig. gure

chart f qgﬂnynhg bggqeogggls f&%% arage%ggc@qq edytaking lens for

t he canera of Fig. I gure a swi tch “i nput
operation; Figure 29 s a fIOM/chart of a Tv electronic dial operation;
Figure 30 is a flow chart of an Av electronic dial operation; ‘

Figure 24 1is a flow chart of an LA hyper-manual
- exposure mode operation/

Figure 25 ' is a view showing an example of a

&J hyper-manual select.flag;
\/ Figuré 26 is a flow chart of a main operation of an
IPU, for the camera of Fig. 1;
Figure 27 is a flow chart of a communication
operation between an IPU and a taking lens for the camera of
Fig. 1;
Figure 2B 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 vaiue AV changing
operation as effected by an Av electronic dial;
 Figure 33 is a flow chart of a mode shifting
operation;

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



Figure 31 is a flow chart of a’shutter speed changi ng operation as effected
by a Tv electroniec dial; Figure 32 is a flow chart of a diaphragm val ue AV
changi ng operation as effected by an Av electronic dial; Figure 33 is a
flow chart of a node shifting operation; Figures 34A arid 34B are
together a flow chart of a -nmode sel ecting eration; Figure 35 is a flow
chart of a checking operation; Figure 36 is an exanple of data storage in a

RAM of ~am,JdeUisenldil g Hpedatidn; flow chart of a memory |ocking
operation; Figure 38 I's an exanple of a menory locking flag in a RAM of an

PU Fioures 9ottty 290 o0 0F0c G ABLIRY BpErbbeun charts  of

an indication ‘operation e pre I'nvention; Figure

40 | f1 oy, t 4 0f, ki Qe oE . OB,
29, a1, TaaEislI ' 3q00s n, RuaEE U0 SUELOUAIRE TR A, O

indicatio% g@ .Wthin a finder shown in various initial indication
position?; iétres 42A, 42B, 42C, 42D, 42E, 42F, 42G and 4211 show

various exposu%§d3¥¥¥;39ndigatgd %qgglLé%gP@neLfan% -memory locking

operation; o o =

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\J
present inventiqn; |

~Figure 40 is a flow chart of..an Ev éhecking
operation; )

Figures 41A, 41B, 41C, 41D, 41E, and 41lF show an
indication of ap.LCD'panel and an indication unit within a
finder shown.in.vafious initial indication positioﬁs:

Figures 42A, 42B, 42C, . 42D, 42E, 42F, 42G and 42H \J
show various exposure modes indicafed on an LCD panel and

‘an indicatiop unit within a finder; |

Figures 43A, 433 and 43C show various epréure modes
in a lens manual mode, as indicated on an LCD panel and an
indication unit within a finder;

Figures 44A and 44B are quified flow. chérts of an
indicating operation of a hyper—prog;am sﬁown in Fig. 39A;

Figure 45 1is a flow chart of a sub-routine of a



an indication unit within a finder; Figures 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 fl ow
charts of an indicating operation of a hyper-programshown in Fig. 39A
Figure 45 is a flow chart of a sub-rqrtine of a second Tv di al
checki ng operation; and, Figure 46 is a ‘Mlow chart of a sub-routine

of a seg@RAAY T Y;a6D i eratiqn.  The |nvention will be discussed
beIOM/mAt% ré@%rencéaﬁo%ﬁﬁgﬂgfﬁfg %%?%;ﬂxkﬂ?éﬁts of the present invention
nd, a_ _front e evatLonaI view of a

Figures 1  and. areg,..a. plan | ew

single | ens re?ﬂggrgangpa bﬁdyaha€¥ﬂﬁ aﬁﬁaﬁngQGrea cBRPTEPUL LPRBar af us?
enbody gﬁ t.he Eresent i nvention, respectively. Figure 2 is a
back vi eRfEPRg B% 84l FbsgkiBIpBPEEAYioN -t he canera body shown in Figs. 1
and 3. A canera 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, respectively.
Both the Tv eThet rionentdical wiYlarkke tischsssdcbedpwc wlith refgrence
to the preferred embodiments of the present'invention.
o _ Figures 1 and 3 are a plan view and a front
\\/,.-elevational view of a siﬁgle lens reflex camera body having
an exposure control apbaratus embodying the present
invention, respectively. Figure 2 is a back view of a DX
code ;ead'ing portion of the camera body shown in Figs. 1
and 3. |
A  camera bddy_ 11 has a grip portion 13 which is
provided, on a front -end (i.e., the object side) of an
upper surface thereof, with 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 _uppe.r_ e
’ of the back surface of the grip port_ion 13, r.espe.ct.ive.ly.'
Both the Tv electronic dial 17 and the Av electronic dial
19 are in the form of rota'ry dials which will be c.lis'cusscd.
below in detail. When the Tv electronic dial 17 and the Av
electronicc dial 19 are rotated, the shutter speaed 'l'v; Lhe
diaphragm value Av and the '-exposu're mode can- be - changed.

The Tv electronic dial 17 and the Av el_:ectrom"c ‘dial 1Y



19 are in the formof rotary dials which will be discussed below in detail
When the Tv electronic dial 17 and the Av electronic dial 19 are rotated,
the shutter speed Tv, the diaphragm value Av and the exposure node can
be changed. The Tv electronic dial 17 and the Av electronic dial 19

20 constitute part of first and second naﬁgnl setting neans or first and
second shutter speed and di aphragm val ue manual setting neans,

respect butet rQV, ortlon of the
bacE Stj!ro}‘-&lcteito c%rré%a o%’% ﬁﬁdp og“\gl 'glgﬂugf %Fﬁ:h VTRt Pni ¢
dial 1 Ahold butto 5.is rowded nth rj ght. side of the cl ear button
2|3 Thé 1EP&ar 2Bt (35O cShut e§p§e§ar‘?n§f' FRRERANR, VAl REpBABUA,

electron|% dials 17 and 19, the clear button 23, and the hold buttong/25
are affitddg megns, hiFsHﬁIﬁ’ér’r"e & -phot ogr apher hol ds the canera body 11 in

a normal posture, th%tp can actuated by his or her thunb or
forefinger whHo® hﬁoﬁozé‘)hllﬁ PRevidrser Photle. wpPer PANtdal) eof

exposure correction/1SO lever 27 and a slidable exposure node/drive

| ever 2be eack benr§asei dabl hen eamesat dadiy etli dms the omiginddtyr ab £
position are | ocated on the top surface of the canera body 11 to the left
ot a p&headonslegtironic @iahi A9sw tahhdldi outdon ed5 onst lpravigesuréace of
the camera body 11 to the right of the

the right side of the clear button 23. The clear button 23
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 n_ormal' .postule,_
they can be actuated by his or her thumb or foréfinger
without having to shift the camera body 11.

A slidable exposure correction/ISO lever 27 and a
slidable exposure mode/drive lever 29, both beirag slid_aplc
in opposite direct_:ions from a neutral position are localed
on the top surface of the ceméra body 11 to the_ left ot a | \J
pentagonal prism. - A main switch 31 -is located on the u_:p_
surface of the camera body 11 to the right of the .
pentagonal prism and can be moved to three _ditfereul
positions in a slidable 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 are printed on the surface of a patrone ot

film, te thereby read the data. In particular, the DX pios



pentagonal prism and can be noved to three different positions in a-
slidable manner. DX pins DX1 [er]r DX. 6 are provided in a patrone receiving
chanber 33 of the camera body 11 and cone into .contact with DX codes, which
are printed on the surface of -a patrone of film to thereby read the data.
In particular, the DX pins DX1 [err]DXG‘Ele brought into contact with

the portion of the DX codes which represent the 1SO sensitivity Sv, so as
nount i.NsS RES/FninS

to readt dat &gereof !

' Fri 2, Ddnd D36 Ve eRraidihe TaeR I9RERTE abd EOTN ST )
35 of the_canera body 11 to effect, for exa data communi cati on between
the camer B¥p&RAes. Which anTRFents &be( Flifgé)i genyitind syt ¥ bo8fP rsinto3s
is attached to a | ens mount of the taking |l ens, the nount pins of the body
mount 35 Be@dethet Adptal kherenfected to the corresponding mount pins of the
taking lens, so that the canera body 11 can read | ens data, including a

m ni mum F nunbed Fgraupopefi Fmpuntter piaxsd d QOGN .murRES ARmdxe?, S$IoFmihe,
taking lens and performdata communication with a control neans (ROM
or CPU).FmaxThe EM} r cfmae2ns DM 08CKPU)/Fsipl pviaee i provedeaki ag | ans

to read additional lens data, such as focal length data 1-, or data
repfesenthé@y mbantkiys oPf thkalddierd epsdy alt achedffete, MHoire dlwhpBeTark
or a synbol, etc., with a prefix "-" and a suffix. " " (e.qg., SCK

as nentiggeq g@mﬁuﬁicatibn between the camera body 11 and a taking lens
-QQ 65 (fdgure 4). When the body mount 35 is attached to a lens
L mount. of the taking 1lens, the mount pins of the body mount 35

are electrically connected to the corresponding mount pins of

the taking lens, so that the camera body 11 can read. lens

data, including a minimum F number Fmin (open F number) and

a maximum F number, from the taking lens and perform data
communication with a control means (ROM or CPU). = The
control means (ROM or CPU) is provided in the +taking lens.

to read additionel lens data, such as focal length data ¢,

N or data representing the kind of taking lens attached,
etc. Note that a mark or a symbol, etc., with a prefix non
. and a suffix " " (e.g., ~SCK , as mentioned abuve) .

represent an active 1low or an inverted value in this
specification.

Figure 4 ‘'shows a circuit arrangement of a cuntrot
unit of a camera system ~ embodying the present inveuntioun.

The camera body ll“nas CPU 41 and 'IPU 43 as a control.

meéns; " The CPU 41 performs the fundamental photographic



represent an active low or an inveirted value in this specification.
Figure 4 shows a circuit arrangenent of a control unit of a canera
system enbodying the present invention. The canera body 11 has CPU 41
and | PU 43 as a control neans. The CPU 41 perforns the fundanental
phot ogr aphi c cal cul ati ons and cont r’gl/funct I ons, such as the

cal cul ations and determ nati on of the exposure factors (i.e., diaphragm
val utter S , osure control, cal cul ation

ue A .and S peed . .Tv) ex
of c&eh‘:é.’\ir?ézcléjé"ssar 9n$orc°élﬁ‘%ﬂ1]at f?B"F&i’ﬁ’é‘st’:on?‘r‘ ag cthe eRdcEdiglipry) so
functiqns_as a means for conpul sively changi ng the node, .returning an
expo?ﬂge dotermiRahiPAg Qf ptihe | ?§P€§B6§ur€a?g‘é’f’%r Ucdhpul Sile@Faerangi ng
an exposure node within a specific exposure node, setting a limt val ugy
hol dVA§USEN ekﬁosuPEGValﬁéPtgﬁﬁualSEﬁPﬂtinEY):ande§ﬂP§§ﬁﬁng gonérodpde. The
IPU 43 functions as an input interface of the switches, such as the
shut ealcpdatdaniRE t halatey peecessaniyc fitinl attpomakdcAfamtwxt contecodi, al 19,
etc. The I PU 43 also functions as an exposure node setting nmeans, a
meanet&or CRid roPUIi 4 dlso Eudctabass.as aa meguisatfor &ompubskiagy the
power source of the CPU 41 ON and OFF (power holding), and nenory neans
for shangdfgt hehéetmodri,a 2REUTRAUNGEr afiPaRtbdyurét Gnode,ThenkRYi43 has a ROM,
43a which stores prograanfs for determ ning the input of the swtch data,

i ndi gpi et Pf dpfpsure factor, compulsively changing an exposure

mode within a specific exposure mode, setting a limit value, ;;
holding an exposure value, manual shifting, and switching a e
set mode.

The IPU 43 functions as an input interface of the
switches, such as the shutter button ;5, the Tv electrounic
dial -17, the Av electronié .dial 19, etc. The IPU 43 also
functions as an exposure mode sétting means, a means fot
controiling the ‘indicators, a regulator for making the

power source of the CPU 41 ON and OFF (power holding), and

memory means for storing the set data and shutter speed v, \J
etc. The IPU 43 has a ROM 43a which stores progranis ftui
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, aund
the diaphragm value, etc. The IPU 43 further has an E*PRUM .

(E“PROM) 43c which holds " the number -of film, the - [50

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



nodes, commurication with the CPU 41, comunication wth the taki ng
| ens, etc. The 1 PU 43 al so has a RAM 43b which tenporarily stores the set
nodes, the shutter speed Tv, and the di aphragm val ue, etc. The | PU 43

further has an [err] EPROM ([ERR] PROM) 43c which holds the nunber of
film the 1SO sensitivity, etc., even after §he canera power source is

23 turned OFF. The I PU 43 conmunicates with taking |l ens 65. and

recei ves tltpt[}l%féj%l-aﬂ .such as a maxi mum F nunber Fmax, the mi ninum F nunber
Fmin and the tocal Tength f, etc. The I PU 43 comunicates with the CPU 41

to transmt, a recei,ve, t he data therebetween o cqntrol the photographic.
oper ati on and ?ﬂ‘ iﬁgp(’:a‘ﬁ of oI HELS . w\‘i\’ﬁg’ %ﬁ?’p&as‘l(?ﬂ gengi - and.
recei Wi el.ement . 45 s logarithmcally conpressed bg/ an operati onal
anpl i fi eF¥PIYSE alﬁf‘ﬁdeéﬁ?' “Sah 1 PEd Py WA i Fi pumeT o SMAKt elibEo a
digital value (Bv, BV) corresponding to an apex value by an A/D converter
51, and™ipd R onppRerpfmin and othe fogsdt lpnath pBo ebgz. THee ATRU
converter 51 operates at. a predeternmined tinme to input the level signals
of the pdst sqummniqates owihh ¢the LQAPhhAdh reatisanspiétt apdi giagrisee sthnal s
and di aphnagm val ue signals set by the taking | ens 65 and converts the

si ghal s tleteortlespebeliweemper vadnesol thee pboto@fddphicawperation and

. the indication of the data.

&; The output of a light receiving element 45 is
L logarithmically compressed.turan_operationa} amplifier 47 and

‘a diode D1, amplified by an amplifier ;9, converted tp a

. digital wvalue (Bv, BV) corresponding to an apex value Dby an

A/D converter 51, and input to the CPU 41 through i"PUL,

ports P30 ~ P37.

The A/D converter 51 operates at a predetermined time
to iAEut -the level signals of the ports P30 ~ P37 to _yhc )

CPU 41 which reads object brightness signals and diaphiaym

~ value signals.set by the taking lens 635 and converts LUlhe

signals to corresponding apex values. The port P40 i_g_ dart

s input switching control port which _switches_ ~ the
logarithmically compressed = voltages . amplified by t he o
amplifier 49 and the diaphragm voltages set by a
diaphragm volume 53. -The diaphragm volume 53 generales
diaphragm voltage which corresponds to the value set by Lthe
(not shown)“

photographer when rotating the diaphragm ring .

of a taking lens . in the manual mode.



I nput swi t chi ng control port whi ch sSwi tches t he

| ogarithmcally conpr essed vol t ages anplified by the anplifier

49 and the diaphragm voltages set by a di aphragm volunme 53.

The diaphragm volune 53 generates di aphragm voltage which corresponds to
the value set by the photographer when rotalLFg t he di aphragmring (not
shown) of a taking lens in the manual node. Ports P P10 [er]rPl4 of
the CPU 41 are.connected to the DX pins DX2 lLerr] DX6. The CPU 41
checks the | ePOEESs t heRlO pO‘rtPs“Ple the LPY Aledrter Faneqtissk ¢© read
the 1SO sensitivity Sv. The CPU 41 then stores the input data including the
di aphr 4@ vBXu®ims PKE otsjRE6. bri FhencGBUBA langhecks timo lawedis| ity

Sv, etc. in a RAM 41b at predeterm ned addresses. A wi ndi ng naier
55 wi n#ibesed penksid® 10he~f P14y aindaa piedeternminedstimepves Fewd r bheup and
down. The operations of the notors 55 and 57 are controlled by
the CPSO Herngwtoupgityn Sutor TheéevEPH r4li thed stores| thee inpmgndata RL
rel eases t he mechani cal engagenent of the shutter to begin the rel ease
oper at inoludinhutties deaparagm (galbéerAvur taen)ob jerst r dlrdgdathelssonBirhe
mechani cal engagenent by t he rel ease magnet RL S '

di sengag@abltneengaged duhsi # BaENg S t akkciRgndn ESa ankaM traibi nge
curtain magnet ES2, so that the novenent of the shutter curtain is

cont r opkedetbehehka acfrdsaalragm magnet _
A winding motor - 55 winds and rewinds the film, and a \J
mirror motor 57 movés a mirror up and"‘c.i'own. The operations o
of the motors 55 and 57 are controlled by the CPU _41'
thi‘éugh a motor drive circuit 59. : - _ | ;
A "release - -magnet = RL releases the mechanical .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

trailing curtain magnet ES2, .so that. the movement of the o/
shutter curtain is controlled thereby. A diaphragm magnet
EE  stops the stop-down operation of the the taking lens 4
diaphragm. - The operations of these  magnets are controlled

by the CPU 41 through a magnet drive circuif 61.

iAne EE - pulse counter 63 generates EE pulses in
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



EE stops the stop-down operation of the the taking | ens di aphragm The
operations of these magnets are controlled by the CPU 41 through a nagnet
drive circuit 61. An EE pulse ‘counter 63 generates EE pulses in
association with the stop-down operation, which is in turn associated wth
the up-down nbvement of the mrror, subse nt to the shutter
release and sends the outputs t hereof t he port PDD of the CPU 41.

The CPU 41 _counts the |evel change of _the port PDD and when the counted
number reﬁﬁﬁﬁgpg ¥ e cBPFEsd’gmji a§ tt’l?pt LBUs ! di afheadriWatle GR1BNtshe
di aphragm magnet EE is turned ON through the nmagnet drive circuit 61 to
stop the, sk - dee bpshanash afer dbie ndaftai rﬁ’-ﬁg @ diwhemr adhey acounked
Ports PLO- PL6 of the CPU 43 are connected to the nount pins (A M
CONT, REJUSReR3, reschesi n2, vamex| cormespondiGly Fhpnilbhet Isegtebgiaphragm
conpleting. an electrical connectionto the taking lens 65 (i.e.,
menory orvalogntAvl theandiapieragh) magnite EPUi43 twrmedi ONt eshnwudh t hbe
taking lens 65 through the ports PLO [err] PL6 to read the |lens data

i ncl udi ng mMagnetopdrivie netivenitFnbd, tbhestopxi the Ftaprbewn Foparatiba
focal length f, etc. The taking lens 65 has a | ens auto/ manual selection

switch 6&hdtietly naMint@199ngdenee@iaphridiivalal sk aphr agm. node (1 ens- manual
(LM node) and an automati c di aphragm node (lens-auto (LA) node) in
assqci ation wi t ipot@ aphr pgpgLr bR8. of the CPU 43 are connected to the
-~ mount pins (A/M, CONT, RES/Fmin3, SI/Fmin2, Fmaxl, Fmax2,
\_ SCK /Fminl) thereby completing an eléctrical connection
to .the taking lens 65 (i.e., meméry or control means.
thereof). The IPU 43 communicates with the taking lens 65
through the ports PLO ~ PL6 to read the lens data- including
the bpeﬁ F number Fmin, the maximum F number Fmax, the
focal leﬁgth £, etc.

The téking. lens 65 has a lens auto/manual selection
switch 67 which switches between a manual 'diaphragm_ mode
(lens-manual (LM) mode) and an automatic  diaphragm mode
(lens-auto (LA) mode) in association with a diaphragm ring.

Thé 1ehs auto/manual selection switch 67 is connected to an.
inputiport'PLO of the IPU 43 through the mount pin A/HM. The.
IPU 43 detérmines the existence of the manual diaphragm
mode or the automatic diaphragm mode in accordance with the
léVél 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 operalion



The | ens auto/ manual selection switch 67 is connected to an input port PLO
of the IPU 43 through the nount pin AM The |IPU 43 determ nes the

exi stence of the manual diaphragm node or the automatic di aphragm node in
accordance wth the I evel of the port PLO The "lens-auto node" nentioned

above is an automatic diaphragm node which the stop-down

mechani smof the canera continues the stop-down operation until the
the canerd vy YRS vELTE" BREbReE ¥T PEelgheiniBe R R T,
di aphr n which the |a hr agm ny, set an the
t aki n@' X éhsgiﬁdé’ee" Tﬁstl e’rfs gg’r\ﬁ aﬁ’og%r ,Bga qeq’{ dm-"f'b'dgs &e
"body set" herejpaft orts PCO err and PBO, | er, PBS of

| PU 480383 CORELoRS T FROVem iR m%ggm%’&a 300 JHERSs Wi HEA Ss
rel ease switch SWR an exposure node switch SWVODE, a . drive switch

SWDOR VBe aAiaphsagre ¥BiRect iy Larpatlswy éet) ep, Lhe IW‘E‘@nst‘-‘i"\?l ty
setting_ switch SWSO a clear switch SWCL and a hold sw tch SWHOLD,

respeSifgel y. Thee 1pBSnautm tBadesWdl N akso abeocrafenredi the t 186 main
switch I ever 31. The photoneter switch SW5 and the rel ease switch. SWR are
associ*bpdy weth heeedhofter.button 15.© The switch SWS remains open .
until the shutter button 15 is depressed by a half step at which point
it is turnednplit PoatsniR@h SVRCRS dnd nPHOON BIBSN dfetBaulPér 43itboa 15 is
connected to a main switch SWMAIN, a phqtometer switch SWS, \J
a release switch SWR, an exposure mode switch SWM.OIDE, a
‘drive switch SWDRIVE, an exposure correcting switch SWit EF,
an ISO. sensitivity setting switch SWISO, a clear swit;:h .
SWCL and. a hold switch SWHOLD, respectively. |
The main  switch SWMAIN is aeso'ciated with the_ma_in_ -
switch lever 31. The photo:heter switch SWS and the release
switch SWR are associated wit'h the shutter button 15.  The
switch SWS remains open until the shutter 'butt.on 15 is
depressed by a half step at which point it is turned ON. \J
'i‘he switch SWR -is turned ON when the shutter button _1__5 is
depressed by full step. The exposure mode swit_ch. SWMODE: aud_' 2
the d_'rive switch SWDRIVE are .associated with the exposuire
mode/d_rive lever 29. The exposure correcting switch SWi EF
and the ISO:- sensitivity setting switch SWISO are associated
with .the exposure/ISO  lever 27. The cleer _switc,_h SWCL and

the hold . switch SWHOLD remain open until their respective

associated buttons, .clear button 23 and hold button 25, are



depre’ésed by full step. The exposure npde switch SWMODE and the drive
switch SWDRI VE are .-associated with the exposure node/drive |ever 29.
The exposure correcting switch SWEF:. and the 1SO sensitivity setting

swtch SWSO are associated with the exposure/l SO | ever 27. The cl ear
switch SWCL nad the hold. switch SWHOLD renai pen until their respective
associ ated buttons, clear.. button 23 and hol utton 25 are ef f ect ed.

The | PU 43 detects the C]\I/CFF state of the switches SW nentioned above,

in accor dRRERCHPEh the input levels of the input ports PCand PB of the
| PU 43 to perform the necessary operations. A pair of input ports PAO and .
PAl and anot herThei dP8F 43pdetmatis Phe 2ON/ORB oftatiee OPU YR aswidohesct ed

to the electronic dial 17 and the Av electronic dial 19,
respecti @lly. menEdohedf abowelV b eatcordantienl wiltth atntet lepiit el eeél snioE
dial 19 has a click-stop rotation nechani smper se known. For exanple, a

pai r of ittt ipputs pAStandPd®Alandy ePBn aff | e | NPUSt aBe b pedrdficaiar St
position, when the electronic dials 17 and 19 are rotated in a clockw se

or count ajededantyy ol fAcidiy), the | evel of one of the input ports first
drops to "L" and then the level of the other drops to level "L", in

accordance Wty tphg; di peCliing0fpdiies I ehat ifn Opai hgndi @n%therTrt%?ﬁf ber,
the one input port, the level of which has dropped to level "L" prior to
the otherjnput ports PA2 and PA3 of the IPU 43 are connected to the
o TV electronic dial 17 and the Av electronic dial 19,
strespectively. Each of the TV electronic diaf.17 and the Av
electronic d_ia-l. 19 has a click-stop rotation mechanism per
se known. For example, a pair 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 ov

counterclockwise direction, the level of one of the input

ports first drops to “L* and then 'the. level - of the other - -

drops to level "L", in accordance with the direction of the .
gj‘ rotation of the dials. 'Thereafter, the one input port, the

level of which has dropped to level “L" prior to the othe:s,
“ is returned to the floating state prior to the other. Since

the order of change in the level of the input ports PAO. amd
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.

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

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



is returned to the floating state prior to the other. Since the order of
change in the |l evel of the input ports PAO and PAl or PA2 and PA3 depends
on the rotation of the dials, the IPU 43 can discrimnate the direction of
rotati on based on the order of change. A group of ports PLCD and PD of the
| PU 43 are connected to an LCD.display panele 69 and an indicator 71. The

i ndi cat or 71 is located in the fin . The LCD panel 69

is cogtroLIediﬁ% the | PU 43 Eo i ndj cate various photographic information,
such 48 e SOREL ndBe, thehe ¢er sped#eTy LCDhe RARDhr afPh vdisue Av,
t he nunber gf remai ning frames in a roll_ of film the drive node and ot her
dat a EP."Z.I'P 188 sh¥sithe/ #¥Udatd, tmd iddicate: varieusi phebtearaphicetc. ).
"The indicator 71 within the finder has indicating el enents 7la and 71b\
(Fi guiBfarmatipneh sweh catse the sewposnrepoeeiqy, thiee shapheagnspedde Av,
and an under-exposure, over-exposure or optinmum exposure of the film The
i ndi cBver the aftaphuagmn valws cAvi ngthel spmber M  remathingndf canes
whether or not the nmenory is locked. The nmain circuit structure of
the &anmer aoldysvfnféibpdyiheg drive hmodpr asgntothewedataon(i.as, dissussed
above, operates as foll ows. Note that the values of the shutter speed Tv,
the dsepbitiwitvepl Wath, and tégpobucet borpgbtoens Batdw the, adidnetic .
operation discussed below are all those used in calculating the APEX

val ueBhe - 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 un&ér-éxposure,,oyer-exposure_ |
or optimum exposure of the film. The indicator 71 also has
an -~ indicating element - 71c 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
Bv in the arithmetic operatién discussed below are all \J

those used in calculating the APEX values.



Mai n Operation of CPU The main operation of the CPU 41 will be discussed
below with reference to the flow chart shown in Fig. 5. The main operation
is carried out in accordance wth the programstored in a ROM4la of
the CPU 41. Wen the photoneter switch SW5 is turned ON after the main

switch SWWAIN is turned ON, electriﬁf1 power is supplied to the CPU
41 and the operation shown in the flow cifart of Fig. 5 is perfornmed. The

CPU 41 first ipitializes all t ut ports P at step S11, and then
initializes tﬁg R&BFE?ﬁ‘BP S e g?Z Thereafter, the DX code (ISO

sen5|t|V|ty sv% the object. brightness Bv, and the_ _diaphragm value
| Be i Bath ag’rﬂe\}'(ﬂtl}lﬁil 59fnhthe (CRUe q_ll\/l widd,  Bee JigrMssedt he

CPU (QF/ s S13, S14 and S15). Thereafter, the CPU 41 comrunicates with
the | PU 2810W Withi kefiarenee et athedafkow sabarss shiewnsein pRagogPaphlie
exposure node and the exposure factors, etc., fromthe IPU 43 (step S16).
The corfabh pperesdon tds steprr8i@ ot whireh -acheréaposur @iddl cutlae i on
is effected to obtain optinum exposure factors in accordance wth t he
sel ect edproghamogtapédciexp@uRéM dbdepf the CPIl dll.ati on. being based on
the 1SO sensitivity Sv and t he obj ect  brightness BV, etc.
Thefeafter, thgn&PUthe RRIdtUmEtSIAt Swi @ERUBWRAL i 8N tiired hGN after the

- main _switch SWMAIN is turned ON, electrical power is
v 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 4lb at. step S12.
Thereafter, the DX code (ISO sensitivity 8SV), . the objectl.
brightness Bv, and the diaphragm value Av set by the
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-necessary.daté,.such as the set photographic
exposure mode and the exposure factors, etc., from the 1Pl
" . 43 (step S16).

The control proceeds to step S18 in which Lhe
exposure calculation is effected to obtain optimum exposure
factors in accordance with the selected photographic
exposure mode, the calculation being' based on the 150

sensitivity Sv  and the object brightness Bv, ele.

Thereafter, the CPU 41 performs data communication with the



IPU 43 to send the calculated exposure factors (i.e., shutter

speed Tv and diaphragm value Av) to the [IPU 43 (step S19). After
exposure factors are det erm ned, the control proceeds to step
S20 where it is determ ned whether or not the release swtch SWRis turned

t he

ON. If the release switch SWR is t ed ON the releasing operation
is effected (step S21) If the rel edse switch S\/\Risturned OFF, the
control_isr turnedto step S13. Wiile the power is held (i.e., while the

power

are repeated. Data Communication with IPU The CPU 41 perforns data
comurthuttern sreed hdv | pods3diaphragmt yadeveuAvdat ten. thel IBY e3Pl ai ned

below with reference to Fig. 6 and Table 1 (page 117). Each of the CPWW1
and | HgtEP B9 erm nal s correspondi ng-to CE, READY,.. SCK , and DATA whi ch

are connected to each other. The CPU 41 rai ses the |evel of the term nal

CE

monitors the level of the terminal CE which is changed from"L" to "H',

PHhtifdes °tossé1dsu;ﬁh% ed§aleubabed, A £XBRSUSE stféﬁtﬂ@ t of $t@p- S20

(not “shovffiber so theat eRpodtries r fadyokrsr caneunidsteominatien titee | PU 43

the | exmitdl t peoteedsnalo REAEY B20drameeel amd idedeteineded Whdtdr
interruption by the CPU 41 is permtted.

or not the release switch SWR is turned ON. . If the release
switch SWR is turned ON, the releaéing _operation is
effected-(step-SZl);. 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 'k;e 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, jThé data communication will be explained below with

reference to Fig; 6 and Table 1 (page 117).

"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 level of the terminal CE  which is

changed from "L" to "H", the level of the terminal READY is
dropped and then raised, so that interruption by the CPU 41

is permitted.

»



When the CPU 41 nonitors the permission to interrupt, a clock signal is
output to the termnal SCK (not shown), and a comand is output to
the term nal DATA Upon conpl etion of receipt of the command, the |PU
43 drops and then raises the level of .the term nal READY, so t hat
the CPU 41 detects the conpletion of t.I%recei pt. The [1PU 43 outputs
data corresponding to the received comand in accordance wth the
clock signal sent fromthe termnal SCK of the CPU 41, or receives data
fromthe cPU 4Whefnebhe h&FUolinmeBiteTSorthe e PREPISSAPR: kR alnbeEsHptet d,

the I1PU 43 drops the level of the termnal READY.  Thereafter,
the GpY® Alogk ofdandile 1§ cpBEPUSS tehdheerbenningl, “SEK Haot hahoPw)43 .
detects that the data comunication with the CPU is conpl et ed. When t he

| PU 43 mBRAt ods qommandevels ddwppubf tohetheer tievaiinalE, DATR. | PWpds.
raises the |level of the termnal READY to finish the data conmunication.
AE Sub-rcompietThe ofubeceiptnef ther commdrudl) atheg IPU t #3 drepsosané
(automati c exposure node) at step S18 will be discussed belowwth
referencehen timidéemwttiear lesdbwof n theg. te¥mihalt REABYE, prseceghat tge DX
codgs representing the 1SO sensitivity are converted to APEX values (film
sensitivepy ) delttectsepthSSGompletEioWXofC0lRE: Mceipe. TH $pOSiI43Vity
- outputs' daté corresponding to the received command in
~ accordance with the clock signal sent from the terminal
\_’ "SCK~ of the CPU 41, or receives data from the CPU 41.
When the communication of the necessary d;ta is
completed, the IPU 43 drops the 1level of the .terminal
READY. Thereafter, the CPU 41 drops the 1level of. the
terminal CE, so that the IPU 43 detects that .the data
communication with the CPU is completed. . When the IPU 43
monitors the level drop of the terminal CE, the I1PU 43.

raises the level of the terminal READY to finish “the data 

communication.

AE Sub-routine

The sub-routine for calculating the  exposure
(automatic exposure mode) -at step -S18 will be discussed
below with reference to the flow chart shown in Fig. 7.

In this AE process, the DX codes representing the IS0
sensitivity are converfedf to APEX values (film sensjtivity

Sv) at step S50. The DX codes of the 1ISO sensigiyjty .



consist of 5 bit signals and are read by the five DX pins (5 bits) DXx4,
DX3, DX2, DX5 and DX6 which cone into contact wwth the codes in the
illustrated enbodinent . The upper three bits (DXx4, DX3 and DX2)
constitute an integer and the lower two bits (DX5 and DX6) a decinmal. For
exanple, if the decimal is "01" ori} 11 ", the APEX value is 0/3,

If the decimal is "10", the APEX value i1s 1/3, and if the decimal is "00",

t he APEX val ue / The deci mal thus converted to the APEX value is
added $PHet |ﬁ’[fegé %Htors e3ngh AR E6RG BY | SBe10BYS PEprRtR%ited by
Sv=5, since the integer " 101" s converted to an APEX value "5" and
the del nRitsd1DXds DFReiPEQ: t §Xn sEXDYAl Which  CAM@r dBEPeCONLRE b ect
brightness Bv is converted to a calculati ng object. brightness B\J2
sui t awigth the «ddad atinon they iddusgrated fembadimgnpt eqiflid oPPEBYVD=Bv
17 (step S51). Thereafter, the filmsensitivity Sv and the exposure
corr edttivee vhite XDX#,e Xhvende®X2) aconstitutengrseisiegert gn8Vlend a
cal cul ati ng exposure correcting value XVD suitable for calculation

by uQicwer twe blitkl QBXE sndaDXeéns.a réspembilvelRor séxam@be) : i VIS - 1;
XVD=4- Xv The above-nentioned operations are effected not only to
preverediifal valsuesoeh the oel pul attined epExsub@1Lect 95s &, IMD, thevD from

being negative, but also to unlfy t he accuracy or precision of the
eXPOS Hefe iindfl 088 wqoPe ddd BE¥EX value is 1/3, and if the decimal
s "00", the APEX wvalue is 2/3. The decimal thus copvgrted 'QJ
to the APEX value is added to the integé:. For example, the ”
DX code of 1ISO 100 is represented by Sv=5, since the
integer "101" is converted -to an APEX value "5" and the
decimal "01" is converted 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 4 7;
(step S51). ' Thereafter,. the film sensitivity Sv and the
exposure - correcting value XV'afe convgrted to a calculating kj
sensitivity SVD and a calculating exposure correcting value
XVD - suitable for . calcﬁlation 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 chtors_l
BVD, SVD,  XVD from being : negative, but also to unify .the,,

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



step Consequently, the APEX calculation (i.e., addition and
subtraction) can be easily effected wi thout considering the cal cul ation
accuracy. Note that since the precision of Sv and Xv is within 1/3 Bv, it
is in theory inpossible to convert themz=l values of a 1/8Ev step. To this
end, Sv and Xv are rounded to approxi mat 3} 1/3Ev and 2/3Ev to 3/8Ev and

5/ 8Ev, respectively. Thereafter, t he bri ght ness correction val ue
M\D dependj ng bn change of the open_E_nunber, is calculated at step Sb3.
The brighfh%gs co?#%ﬁﬁq N Yre WS i 8PEXapFadcudatdphect itBe: ofdtition
brightness Bv so as to maintain the exposure on a filq1glane at a constant
val ue,  r R dEabirgction) canpibe eashhvigefifieatird oWéhheufymans idering -
change™ n brightness of the lens) during zooning and is a value peculiar
to the %h&kiRglcrdasion acpuraqyi ghiNedss-thakr &dmcen thel peeciNiboni of
input from the taking |Ilens by communication of the 1PU 43 wth the
taki ng | € gppUAwNnigscerihdircal 73n)Ev ,whith is | inbatdicsnuseposei bl aaftier
and is transferred from the IPU 43 to the CPU 41 through the
CPU- | PU commewtcathem &b stamesicof Therlgd@Bwerstéhe Tal ainiat iengd eXPosSwirl |
value LV) is calculated, based on the calculating object brightness BVD,

t he' cal culvat iare sedandedi tto S¥Bpridid neately alli/BEeXpaauUr 2/ 3BV I aas | ng8rial ue

XVD, and the brightness correcting value M\D by using the follow ng
forpul a; and 5/8Ev, respectively. o
k/ Thereafter, the brightness  correction value. MND
L/: depending on a change of _the open F number, is calculated
at step S§53. 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 value, regardless
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 input from the taking lens by
- communication of the IPU 43 with the taking lens (IPU-leus.
communication), which will be discussed hereinafter, - and is
- transferred from the IPU 43 to ‘the CPU 41 through the
CPU-IPU communication at step S16.

:Thereafter, the calculating exposure value  LVD is
calculated, based on the calculating object brightness BVD,
the calculating sensitivity SVD, the calculating exposure
correcting value XVD, and the wbrighthess "correcting -value .

MND by using the following formula;



LVD=BVD + SVD + XVD + MND The CPU :41 detects the selected exposure
node and calls t he exposure factor cal cul ati ng sub-routine
corresponding to the selected exposure node (steps Sb5-1[err] Sb55-n,
S56-1[err] S56-n). The diaphragm value Av and the shutter speed Tv
are then cal cul ated in accordance wi't_h} e algorithmof the sel ected

exposur e node. Thereafter, - the control is returned. I f an incorrect
errQr _operation as described belowis carried out

exposure _m)dg bs set, an _ _

(step S57). EVP5BVBpédr gypoﬁ‘ YD e MR ror operation .at- step S57 (Figure 8)

the calcul ating shutter speed TVD and the cal cul ati ng di aphragm val ue AVD

are replacedThft "CRUcaftuldetagtaaxthem salectedsperaosyprnxmadg aand

cal cul ati ng maxi mum di aphragm val ue AVDMAX, respectively, and the nunbgs

PN (orc®hb§ of tHe pul exposiugeset factorhe eakewlatingl ue,sub-routifes.

Thereafter, the calculating shutter speed TVD (the calculating

maxi nuooshespendipgedtd ViMeX pededtieid eaposuhaki nmode aplstbeps vaESme- KWVD

(i.e., the calcul ating maxi mum di aphragm val ue AVDVMAX) are converted to

val uess58+habl 85601~t 588SHI)SSi On Tie t h@isPhiragi Pvateeseav | aed edyhdVDT

(TVD-.TVT) and AVDT (AVD) AVT) as explained in detail hereinafter

(see &h@tteP) spetber®alhpe, theh COLEQLatEar QT d€fbrdance with the
algorithm of the selected exposure mode. Thereafter, the
control is returned. If an incorrect exposure mode is set,

an error operation as described below is carried "out (step ;J

§57).

- - Error Operation.

‘In the error operation at step S57 (Figure 8), the
calculating shutte_r speed TVD and the calculating diaphragm
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 _ \J
set at the maximum' value, i.e., 225. Thereafter, the
calculating shutter speed TVD (the -calculafing ~maximun
shutter speed TVDMAX )  and the calculating diaphragm wvalue _
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.



It is possible to replace oné or both of the cal cul ating shutter
speed TVD and the cal cul ati ng di aphragm value AVD with a cal cul ati ng
m ni num shutter speed TVDM N and a cal cul ati ng m ni num di aphragm val ue

AVDM N, in place of the cal cul ati ng maxi shutter speed TVDVAX and the
cal cul ati ng maxi mrum di aphragm val ue AV . respectively Exposure
Cal cul ating Sub-routine In the illustrdted enbodinent, the exposure

nodes include a program automatic exposure node in which the
shutter speed 3fd th® dP9SRLRdM vdlive EERlaGEomABEal PY sdotim ae€or ddxece
w th the object brightness, a shutter speed griority (EE LA) automatic
exposyr ecRdgulatdng. shwt terecspaed WAVBh anthethdi gadraagating udiapbragm
automafically set in accordance with the manually set shutter speed and
obj ect bwvadhenod¥d aviditapbr agalpulating (kEnickmaglonetier speesur EVOHAN i n
which the shutter speed is automatically set in accordance with the
manual | yaaat «i epheagetiaguan fimeh] difagliradih Neasue AVDMEMpalin pxaesure
( Manual LA) and bulb exposure (Bulb LA) nodes, and a diaphragm
priorityofESthé) ealenPhtengxPRakimumPdsnhikeBs- MBpEal MpYsmaxFushher pRee,
in the illustrated enbodinent, there is a limted program (Program LI M)

aut bmat i ea@éeeéeiﬁgggsﬁ imﬂmhﬁﬂﬁ?ihg!a% Y81 e MRAIMAY 0K i e A AR | C

exposure node used a speci program exposure node, a  hyper
shutter ‘priority (Hyper EE) automatic exposure node (lens-auto
N Exposure Calculating Sub-routine

\, In the' illustrated embodiment, the exposure modes

include a program automatic exposure -rpode in which the
shutter speed and the diaphragm value are automatically set
in accordancé with the object brightness, 'a shutter speed
priority (EE LA) automatic exposure mode (lens-auto mode)
in w._hich the diaphragm value |is au.tomatical-ly- set in
accordance with the manually set shutter speed and obje;:t-
brightness, a diaphragm priority (ES LA) automatic exposuLe
v mode in which the shutter 'sr;ee_d is automatically set in
accordance with - the manually set diaphragm value and object
brightness, a’ manual exposure (Manual ‘LA). and .- bulb
exposure (Bulb' LA) modes, and a diaphragm priority (ES LA) .
automatic exposure mode (lens-manual mode). -
Furthermore, in the illustrated embodiment, .there . is
a limited program (Program LIMT) automatic exposure node, &
hyper-program (Hyper Program) autométic exposure -mode used

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



" nmode), and a hyper diaphragmpriority (Hyper ES) automatic exposure node.
The followng discussion wll be directed to an exposure factor

cal cul ation process in the above-nentioned 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 progrip node, the EE automatic exposure
node and the ES automatic exposur nmode are changed by optionally

sel ectin e hyper._progr exposure de, the hyper EE autanatic_exposure
mode, Bty p LRvpBeo L EL U BOERRE TR spis 8" nagel’s, (e Y8
HyperE"Pro ram node are identical to those of the ordi nary\i‘rogram node,
exceptMaqde). t ABdexdodYPEIvdtaPhRagn R¥1QBI b¥t fdlPatheES ) oAM taakl C npdes
by actuating the electronic dials 17,19 or the clear button 23. Figure \«9
shows e¥PosUrsymMQdeurt i nvolving the- hyper-program exposure node and
the ordinary program exposure node and Fig. 10 shows a program di agram
t hereof . FiMhe fablowéngti sHsdyssian wewillt hde cadirgetedg tpvDan
corresponding to the Tv value and the calculating AVl)

corr espxpodiue t faclterAvcadtudaitdoabt proedsky ihe il | above-imemhilemed n
accordance with the fornula at step S54. LVD=BVD+ SVD + XVD + MND =(Bv+

7)+ (8kposlire Mbde¥ withNfeference to Figs. 9 through 23.

Hyper Program

" The hyper program exposure mode referred to herein is \/
a mode in which the program mode, the EE éutomatic_ exposure
mode and the ES autoﬁatic exposure mode are changed Dby
optionally selecting the hyper program exposure mode, the
hyper EE automatic exposure mode, or the hyper ES automatic
exposure- mode. =~ Operations of Hyper-program mode are
identical to those -of the ordinary program mode, except
that the exposure mode can be varied between the_ above
three 'modes by actuating the électronic dia_\ls 17,_19_ or the o
clear button 23..

‘Figure 9 .shows -a: flow chart involving the hyper .
program -exposure mode 'ahd the ordinary program . exposure
mode and Fig. 10 shows a program diagram thereof.

First, -the  relationship between the calculqting VD
corresponding - to- the Tv value and . the calculating AVD
corresponding to the Av value is obtained by the follpwjng

formula, in accordance with the formula at step 554.



=(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+ MND 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 between Av and AVD are obtained. The respective constants
added to Tv and Av in equations (1) anqng) are not limted to 5 4/8 and
4 4/ 8 and can rbe any two val ues whose sumis 10. The values of 5 4/8 and 4
4/8 are selected.to be approximate to each other in the enmbodinent.

Cor r espondences LYD=RYEH AVt XV 1i¥NBet veen Av and 'AVD ‘thus’ obt ai ned ‘are
shown in Table 2 and Table 3 (pages 118 and 119),

by way of exanpl e=(By+ {d fpridor a-mlekpo(s‘!:rex\nbdt MNBhe optimum - :
calcupaflng shutter speed TVD is obtained by the foll ow ng equation:
TVD=3/8 LVD + 4 6/ &(Bve S¥-cXvax IMNPekpdsure value LVD is obtained.at.

step Sb54. Consequently, the optinmm cal cul ating dlaphragn1value AVD i s
obtai ned fromthe =&vilt 16f this cal cul ation - - . S

=Tv + Av+ 10

' ' =(Tv+ 5 4/8)+ (Av + 4 4/8)
s =TVD+ AVD
KJ Here,
N\ .~ Ev=Bv + Sv— Xv+ MND

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 between Av- and AVD are obtained. The .
respective constants added to Tv and 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 values of 5 4/8 and -4 4/4
gﬁ. are selected to be approiiﬁateV to each other in - the
embodiment. Correspondences between Tv and TVD and between
. Av and AVD thus obtained are shown in Table 2 and Table 3
(pages 118 and 119), ) - ) by way. of -
exampie:

"In the program exposure mode, the. optimum calculating
shutter speed TVD is obtained by the following equation:
TVD=3/8 LVD + 4 6/8

The calculating -exposure value LVD is. obtained at



(steps S61- S78). The -equation nmentioned above is obtained from the
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 calcul ating shutter speed
TVD and the optinum cal cul ati ng di aphragm value are within the shutter
capability range of the canera body 11{)(range between the cal cul ating
maxi mum shutter speed TVDMAX and - the <calculating mninmm shutter
speed TVDM and the diaPhragn1 capability rangg of tile taking
lens S¥eRNFS4- betGRRILquently, cAhel gptdgum nerl gudadiaghrdb@phragnue
AVDVMAX  and t he cal cul ating m ni rum di aphragm value AVDMN), the
opt i mMalusil a¥Pat isg ohfiniined £posd thad reswlt opfi nthiscataldwl a hijon

di aphragm value are maintained, and the EE pul se nunber PN, used to \&

mai nt distepe ShpBHYM val ue Av of the diaphragm of the .taking | ens during
the rel easing operation, is calculated (steps [err] S64 - S66, S68, S69,

S72). The neptienurapiuticon smertidvelyAXabbdet hd s BBADNEEPERHN Vihale
AVDM N referred to are the maxi mum shutter speed and the open F nunber,

respeddsifd Y forhal BBxé AUPRRNdpFbErEM Biwé t qrrvwiieass EVYL and MM N are
peculiar to the canera body 11 and are TVDMAX =13 (1/8000 sec.) and

TVDM Myp=ry+ 55 4¢80 SR ) avbRavyha il jygtrat edyparbodigent 54 5
respecti velvy. / Consequent |y, Vt-'has yTVD:TVt 54/ 8, l’?ﬁe (%)I cul'ati ng

gg;gﬁlﬁﬁﬁwmm er spBEaY TYEMEhan % He/DYN Al F 28185 5%
diaphragm value are within the shutter capability range of
the camera body 11 (range .between the .calculating maximum <
shutter speed ZTVDMAX. and the calculating minimum shutter
spéed TVDMIN) and the diaphragm capability . range of the
taking lens (range. between the  calculating max i muam
diaphragm value AVDMAX and the calculating minimun
diaphragm value AVDMIN); the optimum calculating shulter
speed and the optimum  calculating diaphragm value . d;e

maintained, and the EE pulse number PN, used to maintain

the'diaphragm value Av of-the diaphragm of the taking leus \J

during the releasing operation, is calculated (steps s62,
S64 ~ S66, 868,-869,'572).-The.maximum.shutter_sbeed I'VDMAX
and the minimum diaphragm value AVDMIN referred to are the
maximum shutter speed and the open F number, respectively.

" "The maximum and minimum shutter. speeds . TVDMAX aud
TVDMIN are peculiar to the camera body 11 and are TVDMAX
=13 (1/8000 sec.) and TVbMIN- == 5. (30 sec.) in the

illustrated embodiment, . respectively.. . Consequently, as



TVDVAX =TVMAX + 5 4/8=18 4/8 TVDM N =TVM N +'5 4/8=0 4/8 The cal cul ati ng
maxi mum and m ni mum shutter speed TVDVAX and TVDM N are stored in advance
in the internal ROM4la of the CPU 41 and are nenorized at

predet erm ned addresses of the RAM 41b during the operations. Using the

i nherent maxi mum and mninum diaphrag Qﬁlues AVMAX and AVM N and the
formul a (AVD=AV+ 4 4/8), the calculating X1 mum and m ni nrum di aphr agm
val ues AVDMAX and AVDM N are.represented respectively by; - AVDVAX
=AVMAX + FVB=FVavidv AV 8aviihe + ca Laud atHinGa miagimume nand i mi i mem disisitegm
val ues AVMAX and AVM N are input by the comunication with the taking

| ens at ss@ee8s TVIOMAZUand TVOMIN tdre aepresenbed neespeatandlgi bypum .

di aphragm values AVDVAX and AVDM N are stored in the internal RAM

41b of the CPU TVDMAXpEqWdaor ni med /stdrgesesss thereof. If the objeet is too
bright or dark to cal cul ate the opti num exposure factors using the

above- ment i oned TDMgNaRPVMI®, -t 5e 4 @Jdoovi /g operations are carried.out.
When the object is too bright: If the calculating shutter speed TVD is

larger than = the GAhieHaAltiNg MadPHRam ShEhber nIRSsthm VRN tef NespRbiMUM
cal cyl ating di aphrag_m val ue AVD is calculated after the
TVDMAX and TVDMIN are stored in advance in the internal ROM .
. 4l1a of the CPU 41 and are memorized at predetermined
Kd addresses of the RAM 41b during the operations.

Y - Using the inherent maximum and minimum diaphragm
values AVMAX and AVMIN and the formula (AVD=AV+ 4 4/8), the
calCulafing'maximUm and minimum diaphragm values AVDMAX and
AVDMIN are répresented'respectively by;

AVDMAX =AVMAX + 4 4/8
AVDMIN =AVMIN + 4 4/8
The 'maximum and minimum diaphragm values  AVMAX and
AVMIN are input .b"y the communication with -tlie taking lens
k*{ at step S35 (Figure 27) and the calculating maximum and minimum.'
diaphragm values AVDMAX and AVDMIN are stored in .the

) internal RAM 41b of the CPU 41 at predetermined addresses

théreof.
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If the object is too bright or dark to calculate .the
optimum"exﬁosuré ‘factors using the above-mentioned prograiu
liné,'thé'fblloWing'operations are carried out. -

When the object ‘is too bright:

If the calculating shutter speed TVD- is - larger. than .



cal cul ating shutter speed TVD is replaced wth t he cal cul ati ng
maxi mum shutter speed TVDVAX (steps S62 [err]S64). If the optimm

cal culating diaphragmvalue AVD thus obtained is within the di aphragm
capability range, the EE pul se nunbern, PN is obtained in accordance
therewith (steps S65, S66, S68 and S7XY If the optinmum cal cul ating

di aphragm val ue AVD is | arger than the cal cul ati ng maxi num di aphragm val ue
AVDMAX, the optimum calculating shutter speed TVD is recalculated after
the thepticaleuladiing apprdmug 2ghRssRr vaPaed AUYPMAX, r @ cQPtifim the
cal cul ating nmaxi num di aphragm ~val ue AVDMAX (steps S65 [err]S68). If the
r ecalcalianlat ing cidianhgpamutvalue  sp¥Bd isTvpalcudatedar gfiter t Hde the
cal cul ati ng maxi num shutter speed TVDVAX, it is out of the range \(Ggn
whi cleadpulainnak poshud tean bepeledai nE¥Dby day coeplacedon witht hehe
calculating shutter speed TVD and the cal cul ati ng diaphragm val ue AVD.
Cons eglentlat i nga ki noink -sHu tisspcspeeANTVYDMAKS ( sekpat SB2' ~+ G64di cat e t hat
the cal culating shutter speed is out of association (i.e., the allowable

range), and# heheal 6ptauing caLEhtatspgedaidphraghhevalueplaaed tMdd t he
cal cul ati ng maxi num shutter speed TVDMAX to cal cul ate the EE pul se nunber

PN (Jtsingd 8rrditien- tnéfatl%rr&rgad cebgbgdlq%&cukahgag St teg .

speed. .TVD is wthin. the shutter capabil ity range, si'nce optinmum

EXPOPiise Cﬁﬂmﬁ@refﬁhﬁclgd1oﬁ%n&§mtﬂno' ac&bkBanca! Giferewfrn aNdtepsl and
per f orns e C -
S65, S66, S68 and S72). o : o _ S u
'If the- optimum calculating diaphragm value AVD is '\J
larger than the calcula'ting maximum diaphragm. v_a_ulu_e “AVDMAX,
the optimum calculating shutter speed TVD is r_ecalculat:ed
after - the | optimum calculating diaphragm valuq AVD is
replaced with the calculating maximam _diaphrag_m v_al_ue_
AVDMAX (steps S65 ~ S68). If the recalculated calculating
shutter speed TVD - is larger than _the calcull.;nti_nhg__
maximum - shutter speed TVDMAX, it is out _of the range 1n
which optimum -exposure can be-. obtained by any combi_naticm \J
of the -calculating . shutter speed TVD and the calculaling
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 S69 ~ S72), If the recalculated

calculating - shutter - speed. .:TVD is  within .__-.the . shutter



cal cul ation of the EE pul se nunber PN in accordance with the optinum

cal cul ati ng di aphragm val ue AVD (steps S69 and 72). \Wen the EV out - of
association bit is set at "1", the shutter speed (maxi mum shutter

speed TVMAX) and t he di aphragm (naxinﬁnmdiaphragn1value AVMAX) is
indicated in the LCD display panel 69 inﬁ@ flickering manner. Wen the
object is too dark: If the optinmum calculating diaphragm value AVD

is smaller .. than the calculating mninmm diaphragm value AVDM N,

the opti fepabddiEyl arange. steinee opfclgrum T\E¥xPasuyecgasul Beee L @€ ted. t he
cal cul ati ng di aphragm value AVD is replaced with the calculating

m ni m.\rp/ thephragtrolal skipgDMVistepd f @ andal Sdlat edd c@exfilctnsng the
shutter~speed TVDis wthin the shutter <capability range, the value
is held eaticul8eiohE opulthe BENmIls&N numbesetPN ain laccasdantée with

di aphragmis an open F nunber (steps S73[err] S75, S78). If +the optinmm
calcul atipge Sptlimdn cPRAMAatiiy | QidPHtfim t badubhaven!l catetds NG6GI NAwaM
shutter speed TVDM N, under-exposure conditions exist, and accordingly,
the Ev of association bit is set .at "1" and the calculating
shutter speed TVD is replaced with the cal cul ating m ni num shutter speed

YDMN | INer SHhLeT enel M Bt DUE SQSAWANRe ) pit S18Clket! D (5490S cne

S75[ err] S78). an are stored at predeterm ne esses of the

RAM-41b asr."lgniu@t[.gru“slpiéze '}8aximum shutter speed TVMAX) - and the .

\/ diaphragm (maximum diaphragm value AVMAX) is indicated in
(_s the LCD display panel 69 in a flickering 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 shutter speed TVD is -
recalculated after the calculating diaphragm value AVD . is
replaced with. the ca.lculating minimum diaphragm value

AVDMIN. If the recalculated calculating shutter speed TVD.

St is within the shutter cabability .range, the value is
held and the EE pulse number PN 1is set at 0, as the
- diaphragm is an open F number (steps S73~ S75, S78).

If the optimum calculating shutter - speed TVD .is
smaller than the calculating minimum shutter speed TVDMIN,
under-exposure -conditions exist, and accof&ingl_y,_. the Ev
out-of association bit is set at "1" .and the calculating
shutter speed TVD is replaced- with the calculating minimuam

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



control t he shutter speed and di aphragm value when rel easing.
When t he above-nenti oned operations are conpleted the cal cul ati ng di aphragm
val ue AVD and the cal culating shutter speed TVD are replaced wth
a transferring diaphragmvalue AVT and a transferring shutter speed TVT,
respectively (steps S79 and S80). The .ati onshi ps between the cal cul ating
di aphragm val ue AVD and the transferring di aphragm val ue AVT and bet ween

t he calcula%in shutter spe 2 TY& nd the ansferring shutter speed TVT
bre add opfbudt WTLsbers Ehrn RAIAVD ATVROGERS oY R S+ tarstatt
rounded in the above gguations, TVT and_AVT are rounded in the actual
oper aPISfetarmingd jaddEesshs oknkheeRAM4ddy and\pre gupiliggd to
transferring di aphragm val ue AVT are data of a 1/2Ev step. Nanely, wheRy
this @andnod tr £hef er BBLEREM t RReERU 4ando | Bippiraghe MAXUE at d'®K| ues
of a 1/8Ev step are rounded to 1/2Ev. This is because the data is used only
to i ndied®asings necessary information in the | PU 43, so that accuracy
greater than a 1/2Ev step i s unnecessary. Tabl es 2 and 3 nentioned above
show i ndi catheg sedie onabovermeptidned t ®@perdthionsl| uaseof coviplaiediVD by
way of exanple. Thus, the operation of the program exposure node is

the calculating diaphragm wvalue AVD and the calculating .

shutter speed TVD . are replaced with a transferring

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 trahsferring shutter speed TVT dare as

follows.

TVT=TVD+ 10 4/8
AVT=AVD
Although TVT and AVT are not rounded in the above
equations, TVT and AVT are roﬁnded in the actual operation. '\)
The  transferring shutter speed TVT and the

transferring diaphragm value AVT are data of a 1/2Ev step. R

Namely, when this data is transferred from the CPU 41 to

IPU 43, the calculated values 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 accurucy

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

mentioned above  show ‘indicating sections corresponding to



finished and the program line (diagranm) shown as a solid line in Fig. 10
i s obtained. Limted Program Exposure Mbde Figure 11 shows a sub-routine
of the Iimted program exposure (autonmatic exposure) node in which a
phot ographer can set the cal cul ati ng m ni rum and maxi num shutter speeds
TVDlL and TVD2 and the cal culating mni ”“”Sﬁ‘gd maxi mum di aphragm val ues
AVD1 and AVD2, respectively. operational flow in this
sub-routine is simlar to that of the sub-routine of the program exposure
nmode excebrefvaluee 06| TYRi agdpdVAt by wapaedl gxamplerhe sub-routine shown
in Fig. 11, +the <calculating mninmum and maxi nrum diaphragm val ues
AVDM N and AVONWUS, arthe r opexaédonni 0 the paognami-e¥posune nae@eun s

di aphr%tjm val ues AVDLl and AVD2, respectively (steps S85, S93, . S86, S87),
and the fimishedt iangi bthei nprogaad nbineruridilagiten) spbegs T¥OM A awl id
TVDVAX are replaced with the set m ni mrum and maxi num shutter speeds TVD
and TVDZ,1imspactFie] Y10 (54 egstafReda. S97, S82,S83, S89, S91). The
program di agram of the |limted program exposure node is shown in Fig. 12.
The cal cul ating m ni rum and maxi nrum di aphragm val ues .AVDM N-and AVDMAX,

and the cal cul ating m ni rum and maxi num shutter speeds TVDM N and TVDVAX
arer*set by actuating the hold button 25 and rotating the Tv electronic
dial 17 and the Av electronic dial 19 when the limted program exposure



node has been selecfed. The setting operation shown in the flow chart
of Figs. 39C and 39D wll be discussed in detail hereinafter.

Hyper - EE Automati c Exposure Mbode Figure 13 shows a flow chart of the
hyper-shutter priority (Hyper-EE) automatic exposure node. The :
program di agram t hereof is shown as a ted-dashed line in Fig. 10. The

operation for calculating the exposure tactors at the hyper-shutter
node i s basically the sane as the operation of

priority automatic.exposure

t he ordinaryﬁ%wﬁé?%r§§?$5??t9‘89?5H§tNedéxposure node -(l.ens-aut o node),

except that {he exqgsure node can be changed by actuating t he
Wure 711, shpws h@ cseRrrputiss ot the hipbtedEpragmamtic

el ectronic ;
exposure node is an EE automatic exposure node which is compul sivel

sel ectSIPIHE t K8UkPPALis cBXRASBXRIs edeDdd | ¥hiched edhatdgsiaphethe TV
electronic dial 17 has been actuated. Return front the hyper-EE
aut ongta8t Sekpddis ecajsudating tmbniknyperangd ogaasmenposhu et e NDEPe dds
effected by the operation of the clear button 23 or the power swtch,
etc. TVIHe samd chTYP2m &hd hyper - ERlatlaming expobmie nada t mabkiewhyper - ES
exposure node is conpul sively effected by the rotation of the Av el ectronic
di al Bdaphradgme vajpes- EEAVBU! On&hdC AVDRSUr redPutsivde, set gpgiter
speed TVT transferred fromthe 1 PU 43 by the data . ’
operational flow. in this sub-routine is similar to that of
the spb—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 AVD1l and AVD2, respectively (steps
sS85, 593, S86, S87)., and the calculating minimum and .
maximum shutter speeds TVDMIN and TVDMAX are replaced with
the set minimum and maximum shutter speeds TVDl and TVD2,
respectively (steps S95, S97, 582,583, S89, S91). The
program diagram of the limited program exposure mode is g)
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 operation. shown in the

flow" chart - of - Figs. 39C- and 39D will be discussed in

PIE



comunication is read and converted to the calculating shutter
speed TVD (step S101). The relationship between the transferring shutter
speed TVT and the calculating shutter speed TVD is as follows. TVD=TVT- 10
4/ 8 The transferring shutter speed TVI, which is 1/2 Tv in step, is

converted to the cal culating shutter quig’TVD, which is 1/8 Tv in step,
by the above operation. The transferringshutter speed TVT 1is represented
by data of a 1/2Ev step and is processed upon cal culating, so that the

deci mal Mef@tk hsinaktesentical to that of the cal cul ati'ng shutter speed
TVD (i.e., data which is 1/8Ev in step). Accordingly, the Tv val ue,
which (s set by the user (i.e., TVT) is set as-the calculating shutter
speed D in predeterm ned addresses of RAM 41b. Thereafter, the optinmum
cal cul ating dHypera@B AtioratdvD Expasuioel|Meded using the:calculating. ...
shutter speed TVD and the cal cul ati ng exposure value LVD (step S102) If
the optinum ~¢digurdeatil3g shbukt en - fpead chA¥Dt | 8fni thien hpped+apht agm
capability range, the values are held and the EE pul se nunber is

cal cul at patiofitepPs (ByPper-EB04 autaltcld | &¥pdsurel mb&eOpt THEM program
cal cul ati ng di aphragm value AVI) is out of the diaphragm capability range,

namély, ifiaghamoRneteoss ils0endwnlids & askrda-ddendel 1 pengnopegations are

per f or med. . S '
s The operation for calculating the exposure factors

&a’ at the hyper-shutter priority automatic exposure  mode 1is

\,}basically the same as the ope?ation of the ordinary shutter
prioritj automatic exposure mode (lens—auto mode), except that
the' exposure mode can be changed by actuating the
electronic dials 17, 19 or the clear button 23.

The hyper-EE automatic exposure mode is .an EE
automatic exposure mdde which is.compulsive;y selected when
the hyper program éxposure mode is selected and when the Tv
electronic dial 17 has been actuated. Return from the

;
hyperiEE automatic exposuré .mode to the hyper-program .
exposure mode is effected by the operation of the clear

- button 23 or the power switch, etc. The switch from the
hyper-EE automatic exposure 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

shuttét' speed TVT transferred -from the IPU. 43 by the data

communication 'is' read ' and converted to. the . calculatiny



When the object istoo bright: I f the optinmm cal cul ati ng di aphragm val ue
.AVD is greater than the cal cul ati ng maxi nrum di aphragm val ue AVDMAX, the
cal cul ating di aphragm value AVD is replaced with the cal culating maxi mum

di aphragm value  AVDMVAX Thi,s repl acenent causes an

over - exposure condi tion, and acco ngly, the EE pul se nunber PN is
set after the Av out- of-association bit signal is set at "1" to

i ndi cat that the qptipum cal cul at phra valu AVD| out of
nssoc) ATEE oY spaped I 1 SEeg ﬁd%o#ﬁ relatpnehinebehyeen the
out - of - assoc atlon bit . si gnal IS er "22" I ndi cati ng
t he di Wﬁ%% ﬂVUtﬁetrhesP_@ﬂdl'g‘f)Ta?%nér‘ewca]f@l‘%‘?@%%gt(§h"f¥(ﬁ%te
over-exposure. When object is too dark: If the optinum cal cul ating o

di aphr &R@edh TP AfDas Elaws. than the calculating nininum diaphragm

value AVDM N, the cal cul ati ng di aphragm value AVD is replaced with the

cal cul ating M TMDATM T dfhrée/Bn vallue AVDM N.  Thi s repl acenent causes

an under - exposur e condi tion, and accordingly, the EE pul se nunber PN
is set at O'Theft érahbfefvingt-shubtteoci speed VT Si ghdlchi sisetl @ Tvl"
(steps S103-- S105, S107, S108, and SIO. Thus, the diagram as shown as

a dottaa angeplashed ddrﬁ%ﬁtlédzlﬂo the Sc@btalaedngv\hmtttehe sp&édi rgp,of .

the EE pulse nunber PN is finished, . the calculating di aphragm
val ue wAYeh ia"d/8' ¢ in step, by the above operation.

The transferring shutter speed TVT: is representéd by |
data of a 1/2Ev step and is processed upon calculating, so W
that the decimal place thereof is idehtjcal.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.ﬂ TVT) is set as the calculating shutter speed TVD in
prede;ermined addresses. of RAM 41b.

‘Thereafter, the optimum calculating diaphragm value

AVD 1is calculated using the calculating shutter speed TVD

and the calculating exposure value LVD (step S102). _ \J

If the optimgm calculating shutter speed AVD is
within'fhe diaphragm capability range, the values are held .
and the EE pulse number is calqulated (steps S103, S104,

S108~ S110).

If the optimum calculating diaphragm value AVD ;s out
of the diaphragm capability range, namely, if the object is
too bright or dark, the following operations are performed.

When the object is.too bright:



cal cul ating shutter speed TVD are converted to t he -
transferring diaphragm value AVI and the transferring shutter speed
TVT to conplete the operation, respectively (steps SIII and S112).
Hyper - ES Aut omati c Exposure Mode The hyper diaphragm priority (ES)
automati c exposure node (lens-auto nDde)Lk' | be explained below with
reference to Figs. 10 and 16. The basic perations in the hyper-ES
automati c exposure node are basically the sanme as the operation of the
conventional EBf athenmeptimamposaleulptdeg (ddaphxags yRlpedy AV nidde) .
The hyper-ES automatic. exposure node is an ES automatic exposure
nmode Wg%amr¢®t%bnbmn%ibh#)cai¢wknbﬂnqhBAXﬁhumhﬂéephpﬂggr&nﬂéﬂpéM@Mﬁthde is
sel ect and when the Av electronic dial 19 has been actuated. . The return

from t he tlypercai®ulatiionpt dd aphrpgaur valmedeAVDo is herepdgmad prdgritamthe
exposure node is effected by the operation of the clear button 23 or

t he powercsiédrdtingt C. maxitiemsWi 8¢ hphirag he vames - EAvVBMAXNMBti ¢ @xyiesure
node to the hyper-EE exposure node is conpulsively effected by the

rotation @fp)ddiment el eehhgasc dial 19ovkR-ekpdsueper -ddnd Bti®WAt i Cand

exposure node, the set diaphragmvalue AVT transferred fromthe |PU 43

by the dafaQSHHTREYFatHRD EE Sulf@thuhBer CORVESt seBa8BtekOthEhRvCaleul ating
. of—aésociation .5it signal is Set at "1" to .indicate that

ki the optimum calculating diaphragm value AVD is out of

U as;ociation (stéps $103, S106 ~ S110). ' When the Av
out-of-association bit signal is set, the number _F22",_
indicating the diaphrégm value Av in the LCD display panel
69, flickers to indicate over-exposure.

When objéct is too dark:

If the optimum calculating diaphragm value AVD is
smalyer than the calculating minimum | diaphragm valﬁe
AVDMIN, the calculating diééhragm value AVD is replaced
with the calculating minimhm. diaéhragm value AVDMIN.  This

replacement causes an under-exposure condition, and

oy

accordingly, the EE puise'number PN is set at "0" after the
Av out-of-associatibn bit signal ié set at- "1 (steps S103--
8105, S107, S108, and Slld). Thus, the diagram as shown as
a dotsed and dashed line in Fig. 10 is obtained.

MWhen the sétting- 6f the EE pulse number PN is
finishedi the calculating diaphragm value 'AVD and the

calculating shutter speed . TVD .are converted .to' the



di aphragm val ue AVD (step S131). The transferring di aphragm val ue AVT is
I dentical to the calculating diaphragm value AVD (i.e., AVD=AVT).
Accordingly, the diaphragmvalue Av nmanually set by the user(i.e.,
AVT) is set as the calculating diaphragmvalue AVD at predeterm ned
addresses of the RAM 41b. The transferk’g@g di aphragm value AVT is
represented by data which is 1/2Ev in step, and it is processed upon

cal cul ati that § he eregf,| i@gw:ic hat 0 ¢t e ahlde i

cal cul at it%n§%§p‘{?té‘d*n'vg%gﬁgegﬂ(i .g.g}h?iat a wni c% |ds -1‘; 8Ev i nast ep&)r-:.rmg
Thereafter, .the optinmum cul ati er e I S ca J&3 N9

t he cal cﬁh&tltﬁgr e%’sgé r -e'fgg} uiégA\f%%éﬁgg% e -t(::l?i?c u.anetQéaniozlx' pog: %r%’g%glq_ue iD
(step S132). 1f _.the _opt] calculating shutter speed TVD is wikdn
t he shut-ﬁg)rt%?&pgr}ill i ti?q?a%géﬂ,gthe val-ues are hel d and the. EE pul se nunber
I's calculated in accordance with the cal cul ati ng di aphragm val ue AVD (st eps
S133, S134, S138 S140). If the optinmum cal cul ating shutter speed TVD is out
of the shutter capability range, amel%/, i f tge object is too bright or
dark, the foll $WRSE &5 AREAME LG LFRPFBFAeY%Pnen the object is too

bright: If the optinmm calcul q,%‘i ng shutter _sp«?‘ed TVD ,is';%reate'r t han
the cal cul ating maxi mum shutter “§feed PYBSAXxS1aP ragm priority (ES) |

.automatic exposure mode (lens-auto mode) will be explained

below with reference to Figs. 10 and 16. —

The basic operations in the hypér-ES autoﬁaticm ~
exposure mode are basically the same és thé éperatibn of fhe
conventional ES automatic exposure moden (lens-auto 6r
body—set_modg). o |

fhe hyper-ES automatié e#posure mode. is én ES
automatic eﬁposure mode which is cdmpulsivelf selected when
the hyper program éxpoSure-mode iﬁ-seleéted and when the Av
électronic_dial 19 haé been éctuatéd.. The retﬁrn from the
hyper-ES auntomatic exposuré: mode to the hyper-program Y
exposure. mode is ef%ected by the Hdperarion of the clear
buttonl 23 or _the' bowér éwitch, _eté. The switch from the
hyper—ESn automatic exposure mode to the hyper—EE exposure
mode_ is _compuisively éffected Sy tﬁe rétation of the Tv T
electronic dial 19. o

In. the hyper—és..automatir é#bosure ﬁodé, :the set
diaphragm value.AVT transferred fromlthe iPU'43 by the data

communication is read to convert same to the calculating



the calculating shutter speed TVD is replaced with the calculating
maxi mum shutter speed TVDMAX. This repl acenent causes an over-exposure
condition, and accordingly, the EE pulse nunber PN is set- after the Tv
out-of -association bit signal is set at " I" to discrimnate that
the optinmumcal culating shutter speed TY, &S out of association (steps
S133, Sl136[er]r S140). When the object isttoo dark: If the optinmum

cal cul ati ng shutter speed TVD is less than the calculating m ninmum
shutter dég@BFagpyiyalue ANP Btep ablRd ) -shTbeertrangfesgingypiiaphragm
replaced wth t he cal cul ating m ni rum shutter speed TVDM N. Thi s
repl agenvaiueauA¥E dis uhdentérpdsute ddreli dadmulatdmrcdidphghgm vaku&E
pul se munber PN is set at "O' after the Tv out-of-association bit signal
IS set aAVD"1('i.d s} epVDSAVI))err] ASSCord Hiagly, RS- diadpHagmhealiube Ak
pul se nunber PN is set, the calculating diaphragmvalue AVD and the

cal cul at maguabit ersetspepg T¥Hedl cusePY e BEY t OAYIE tHansfgut | Nngsdi g agm
val ue AVT and the transferring shutter speed TVI to conplete t He

Thus, R e et ah ™, ot rr e S PR cone
Hypér-EEogrt§§ Rl Ofp i c -Exposure Mode .
. The transferring diaphragm value AVT is represented
V by data which is 1/2Ev in step, and it is processed upon
\_/ calculating so that the place thereof is identical to that
of the calculating diaphragm value A\)ﬁ (i.e., data which is
I/BEV in step).

Thereafter, the optimum calculating shutter speed TVD
is cgiculated using the calculating exposure valué AVD and
the calculating exposure value LVD (step S132).

If the optimum calculating shutter speed TVD is
within the shutter capability range, the values are hell_d

b and the EE pulse number is' calculated in accordance with

the calculating diaphragm value AVD (steps S133, S134, 81_38

S140).

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 object is too bright:

If the optimum calculating shutter speed TVD is

greater than the -calculating maximum shutter speed TVDMAX,



The second hyper-EE or ES automatic exposure. node is an automati c exposure
nmode in whisch the priority exposure factor is nodified only under the
condition.. that the non-priority exposure factor cannot be adjusted

to avoid the occurrence of under-exposure or over-exposure. Nanel y,
unli ke the above nentioned hyper-EE or {®per-ES autonmatic exposure nodes in
whi ch a change of the priority exposur€ factor (i.e., diaphragm val ue

or shutter speed having a priority does not take place even if the
obj ectthes caboubptihg sbutéerk, -snem‘i XL uris f Karkaerdi gl &hprbeity

I's nmodi fied when the nodification of the exposure factor having no

pri ori¢glcutating mde mumdjsisitder - speedavFVOMAXer - BRp8s uFepr bacement
under - exposure. In the second hyper-EE or ES automatic exposure node, iNg/

t he shedhses speedovertbepdsager agonddkienhavamd pdcordingiausesdhe EE
under - exposure or over-exposure, the shutter speed or the di aphragm
val ue phBs&0GbRE B0 AEOVEEEe ATt@ | tha exposuteofFagsociatdmh 1Bjt The

oper at1 ons in the second hyper-EE automatic exposure nmode and the
seconds; hYRET - 5 84 ONREL Cr1expesur @igedamiindtee iacusgnd bepoOimismt h
reference to Figs. 14 and 17, respectively. ,In the second hyper-EE

aut OMBLL e GXROPY © dfifther NEp3@a SRV 25 RACUOFVTasd0Eedt Lont NEstdpk43 15
y e operation of the Tv electronic dial 17 to convert sane to
$133, S136~ 5140).
" When the object is too dark: | v
If the optimum calculating shutter speed TVD is less |
than the calculating minimum shutter speed TVDMIN, the
calculating shutter speed TVD is replaced with :the
ca'lculatin'g' mipimum shutter speed. TVDMIN. This replacemeunt _.
causes an under-exposure condition, .and accordingly., the LL.
pulse number PN is set at "0" after the Tv out-of-association
bit signal is set at "1* (steps S133~S135, S137, S138-
$140).
When the EE pulse number PN is set, the calculatiny '
diaphragm value AVD and the calculating shutter’ spec_—:_d I'vD
afe c"onverted to the transferring diaphragm value AVT and :
the transferring shutter speed TVT -—-to . complete the
calculation of the exposure factors. (steps S141 and 5142),

respectix}ely. Thus, the diagram as shown as a. dott_ed 11‘:1:_:

in Fig. 10 is obtained.

Second Hyper-EE or ES Automatic Exposure Mode



the calculating shutter speed TVD, so that the optinumcalculating

di aphragm val ue AVWD is cal cul at ed I n accordance with the
calculating shutter speed TVD and the cal cul ati ng exposure val ue LVD
(steps S121 and S122). I f the optinmum cal cul ati ng di aphragm val ue AVD is

wi thin the di aphragm capability range, t \control enters step S132 of the
hyper-ES automatic exposure node as canvbe seen in Fig. 16 (steps S123,
S125 and S127). If the optinum calculating diaphragm value AVD is
greater  than Thg h§ecopg) hyReFrnEE @k Fimaukregphi G geXPOFiInge RYBRIE S
(i.e. if the object is too bright), the. calculating diaphragm value AVD
S re{ﬁ%a?dedauthipheexeaSUQEatmtb@e'mn mwinichi apheagwioml tie eXpDisaite
and” theén the control enters step S132. Conversely, if the optinum
cal cul at ifegthmphisgmmodalfied Avinly s uhdes tthen <¢dmiickaianl athag i num
di aphragm value AV/DM N (i.e., if the object is too dark), the control
enters mepricdilyy expgodure tfactoyl cdmiothg bl apdjagbed/altide adid i s
replaced with the calculdting m ninmmdiaphragm val ue AVDM N (st eps

S123, S1Zdecrotcdirénce ! b5t epaSt3éxpbsulie hypebveb-aipogaire exXpamens node

(di aphragm priority automati c exposure node) , t he cal cul ati ng
shutter spaqkelVbhes aB6véCUkéri€foné@ "Wghdy-EEe cihuhyperSBeedautomatic
Consequently, the diagrans as shown by a solid line, a dotted Iine and a

two- dot t @ttt rdashsdes! i WAiEhY-a Ehange of the priority exposure
N\ factor (i.e., diaphragm value or shutter speed having a
\_/ priority) does not take p__lace even if the object is too
bright or dark, the exposure factor havin_§ a priority is__
modified when the modification of the exposure fa_ctqr_
having no- priority cannot be . adjusted to ayo_id
over-exposure or under-exposure,

"In the second hyper-EE or ES automatic exposure mode.-,_‘
if the shutter speed or the diaphragm value having priori Ly
causes under-exposure oOr over-exposure, Ithe shutter specdl

e or the diaphragm value is modified to provide an optimum
exposure (Figs. 15 and 18).
- The operations in the . second hyper-EE automatic

exposure mode ' and the second  hyper-ES - automatic exposure

w !

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 (o



are obtai ned. As can be seen in Fig. 15, the optinmum exposure
range i s widened. This can be considered a kind of program autonmatic
exposure node in which the shutter priority automatic exposure nobde
functions in a certain exposure range. In the second hyper-ES
automati c exposure node,, the set di ragm val ue AVT stored in the | PU 43
Is read by the operation of the Av el ronic dial 17 to convert the, sane
to the calcul ati ng di aphragm val ue AVD so that the optinmum cal cul ating
shut t fhepeeail quint ingal shnhtey | speedor GNBse W h thathe the al ept dinang

di aphragm val ue AVD and the calculating exposure value LVD (steps
S151 caidcwising  dfapheagopt i mealueal caVat i ngis shucadculspedd  TMD s
within the shutter capability range, the values are held and g
cont r dcaandancet e t8l0fhef ¢dibchypeingE shuibret | GpegDsTVPO nade ithdi g. 13
(steps S153, S155 and S157). If the optinmum calculating shutter speed
TVD) dadl cyrlestiiaig t Baposh@ecavabhat im@ M siteEps SeURL erafpesd 22hVDVA £i . e

if the object is too bright), the calculating shutter speed TVD is

repl aaeié Woph il CA&Leth BhtDEgTEX] ApHTagnt WV 1usPa®d T¥YDNIREhiRNGhd hen,

the control enters step S102 of the shutter priority automatic exposure

The GOz Yosbabl LEeor ndidE COEEE Fofiing (PhebrsrzRed BI85, 480 110

too QW k)hypélh—eESCQUEBBEtlc exposure mode as. can be seen in Fig.
16 (steps S123, SlZS'énd S127). _ -\)

If h'the optimum calculating diaphragm value AVD is \J

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 bptimum calculating
diaphragm value AVD is less than the calculating minimum
diaphragm wvalue AVDMIN (i.e., if the object is too dark),
the control ‘enters step. '31-32 after . the calculating \J'
diaphragm value AVD is replaced . with the calculating

minimum diaphragm value AVDMIN (steps S123, S125~ S127). i

In step S132 of the hyper -ES automatic exposure modle

»

(diaphragm = priority “automatic exposure: | mode), t.h_e:
calculating shutter speed TVD is recalculated -to modify the
shutter speed.

Consequently, the diagrams as shown by a solid line,

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



enters step S102 after the calculating shutter speed TVDis replaced Wth
the calculating mninmum shutter speed TVDM N. In step S102, the

cal cul ati ng di aphragm value AVD is recal culated to nodify the di aphragm

val ue (steps S103 S112). Consequently, di agrans as shown by a solid
line, a dotted line and a two-dotted andS&ashed line in Fig. 18 are

obt ai ned. can be seen in Fig. 18, the optinumexposure range is

ext ended. Th| can be considered a kind of program automatic exposure
node in VHi%h °§‘r¥€ 1Redshr aghPprFaRi tBe ald et n@" %p‘&-ur & SroddPeunePtdNEs n a

certain exposure range. A though the first and second hyper EE
autorr%_é@w& eCaRfiRe sisnwidesned .- sSThisd cadc IRy ﬁ?péFdESeﬁutaorﬂﬁ{'P‘& of
exposu nodes are separately explained, the operations of these nodes can
be perfopP¥egram t Rrutemattaneexposixee! y!,BOeri tin sighifB ofthehe shpbteare
node data of the [er] PROM 43c included in the [IPU 43 correspond
to thoserioflrityhe antomatient expadurier stimadel shoonidi ones hotts ian tberbypar - EE
and hyper-ES automatic exposure nodes, respectively. The signal data
i s transespostireo rahgeCPU 41 by the CPU- I PU comuni cation, so that the 2
bit signals can be determined, after the hyper-EE node or the hyper-ES node
s detected toran ¢RE tdfedid ShyPeSeRONdUNERRIEIRE anpoRyper - ESaaDdeshe
% set diaphragm value AVT stored in the IPU 43 is read by the
\or operation of the Av electronic dial 17 to convert the same
\_ to the calculating diaphragm value AVD so that the optimum
calculat1ng shutter speed TVD 1is calculate& in accordance
with  the calculating diaphragm value AVD andl the.
calculating exposure value LVD (steps S151 and S152). {f
the optimum calculating shutter speed TVD is within the
shutter 'capability range, the values are held and Lhe._
control enters step S102 of the hyper-EE automatiq'exposure
mode in Fig. 13 (steps S153, S155 and S157).

N I1f the optimum calcﬁléting shutter speed TVD 1s
greater than the calculating maximum shutter speed TynMAx
{(i.e.,, 1if 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
8102 of the shutter priority automatic exposure mode.

Conversely, if the optimum calculating shutter speed

TVD is 1less than the calculating minimum - shutter  speed

TVDMIN (i.e., "if the -object 1is too. dark), the contiol



LA Hyper- Manual Exposure Mbde The hyper-manual exposure node (body
-set node) in which both the shutter speed and the di aphragm val ue can be

manual |y set by the operation fromthe camera body side will be discussed
below with reference to Fig. 19. In the hyper-nmanual exposure node
(lens-auto or body set node) a phot pher can set the exposure factors

by actuating the electronic dials 17“akd 19. However, when the ;clear
button 23 is turned Q\, the optinmum exposure factors are autorratlcally

cal cul @8RS n sker &30 WELBTt hthebj ealcylpghngessheytepasepeed tTUD
algorithmidentical to that of the program exposure node. When the

cl ear bt tveplagedi swithnedheFF caleulat tng at mdnémpasusautietror sased
replaced with those which are manually set. In the LA hyper-manual
exposUFDMItbde, Irboshept SHxhuther cpbadl divingd dilphtiazgahragbuealan Av can
be set. when the Tv and Av electronic dials 17 and 19 are actuat ed,

respecis veéyalculkted hebnmicli fywheRe tdiaplotal vAULGEO stps I§1@31rned ON,
the function equivalent to the program autonatic exposure node can be

perforsm|p). The set shutter speed Tv and di aphragm value Av are stored in
t he RAM 43b of the IPU 43 at predeterm ned addresses thereof and are

e AR fnehy Wiadid U LREIN g il e
a dotted line and a two-dotted and dashed 1line in Fig. 18
are obtained. As can be seen in Fig. 18, the optimum :J
exposuré range is extended. Tl;is can be considered a kind \J
of prdgtam automatic exposure mode in which the diaphragm
prior'ity "automatic exposure mode function.s ~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 exposure mode data of the E!PROM 43c o
included in the IPU 43 correspond to those of the
above-mentiened first'. and second methods in the hyper-EE CE

and hyper-ES automatic exposure modes, respectively. The
signal data is transferred to the CPU 41 by the  .CPU-1PU
conunuhication, so that the 2 bit signals can be determined,
after the hyper—'EE mode or the hyper-ES mode  is detected,

to switch the first or second hyper-EE and hyper-ES modes.



cal cul ating shutter speed TVD and the cal cul ati ng di aphragm value AVD are
calculated in accordance wth 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 | Pd¢™43, are converted to the
cal cul ati ng di aphragm val ue AVD and the tdl cul ati ng ShUttelL speed TVD,

and the control then prpceeds to step S167 (steps S161 [err] S163).
At step S167 L HxpestManua} FxpesprepMode cal culated by the - fol | owi ng
equation which is based on the optinumcalculating exposure val ue
LVD, obtai ned Themhyrerdeanuabf exposureal mpdet ofbodyi ngetanwodied exposure
val ue \(’AVD [efr] TVD), which is obtained by the cal cul ati ng di aphragm val ue
AVD, i ddniglcaboth the shiutdscuspeedg atidapbhegivphregm areduehecan. be

calculating shutter speed TVD, identical to the set calculating
shutt er nepesdllyA [Eetl VBy (£h®+ dpéYat iont hromxpidselr eanereor bolAyEvside
within an allowable limt ( - 3/8 A Ev< + 3/8),

over eXpeAllle be AINbUSYET DHIRLNE tHdtepétenchi t6 Rig.Seb.to illum nate a
pair of LED exposure indicating elements 71a and 71b (Fig. 42E) in the
indFcator unifp 7¢nh@ tHygerimhudl NéxpodifteePodel 68l emd‘dutS1 6% - boay
s set mode), a photographer can set the exposure factors by
. actuating the electronic dials 17 and 19. However, when the
'\/;clear button 23 is turned ON, the optimum exposure factors
are 'autométically c.alculated in accordance with the object
brightness Bv, based on the alg.orithm. identical to that of
the program exposure mode. When the clear button 23 is___
turned OFF, the calculated exposure  factors . are rep.l_.aced
with those which are manually set.
"In the LA hyper-manual exposure mode, both . the.
shutter speed Tv and the diaphragm value Av can be set. w_hgzn
~ the Tv and Av electronic dials 17‘and 19 are actuated,
respectively. Furthermore, when the clear button 23 is .
turned ON, the funct;ton equivalent to the program automatic . .
N exposure mode can be performed. The set shutter speed Tv
and diaphragm value Av are stored in the RAM 43b of the IPU
43 at predetermined addresses thereof and are indicated in
the LCD panel 69 and . the indicator unit 71 within. the
finder.

While the clear button 23 is turned ON, t.he



If t
upper

indicating element 7la to thereby indicate over-exposure

S169)

allowable lower Iimt, only the undex€kposure indication bit is set to

he exposure error [err] Ev is greater ...than the allowable

limt, only the overexposure indication bit is set toillumnate the
(steps S168 and

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

illTumnate the indicating elenent b to thereby indicate
under - exposur e (steps S168, S170 and 8172}. AIthoggh t he

al | ondiRlculiating oshagsesurepeedr VD [andr the j ga

gndeyingn

be selected. Furthernore, the wupper Ilimt value and the [|ower |
val ue védimehe AYIX f @nent calemleddd otimer .adaordande o wildsi bt he t @raguckit he

| atitude of the |oaded filmfromthe DX code,

faphragmt nmay
limt

so that the allowable |ingy

i s detexposwae t pode | aedt ithe toprnthml oftheme pirbeelesls t bde. sfiepr 3fd2r, the
nunber PN of EE pul ses is obtained fromthe cal cul ati ng di aphragm val ue AVD
(stepds3EPS1$UNM and S175), - and the cal cul ati ng di aphragm val ue AVD and
t he cal cul ati ng shutter speed TVD are converted to the
transferring£f ditaghr eggarvabuetoAVT23anils thet ttwwéer roMmg Hhnst gfetspeed

TVT,

, respectively. Wien the clear button is turned OFF after being ON, the
opt i "dTaprR@M € Valee | Ve Bhayr phEeXPRE € SRdetey Cosp@sd ed fva t he

series value at steps S162 and S163, which will - be di scussed

her ei

P2bh8ferrednd fréf  SA@'edpy at 43,  are converted . to the
calculating diaphragm value AVD and the calculating shutter
speed TVD, and the control - then progegds to step 8167
(steps S161 ~ 5163).

Af step S167, an exposure error A Ev is calculated by
the following equation which 1is based on the optimun
calculating exposure value LVD, obtained f;om the result of
the actual photometering, and the exposure value (AVD +
TVD), which is obtained by the calculating diaphragm value
AVD, identical to the set calculating diaphragm value, and
the calculating shutter speed TVD, identical to the set
calculating shutter speed:

A Ev=LVD-— (AVD+ TVD)

If the exposure error A Ev is  within an allowable
limit ’ ( - 3/8 < A Ev< + 3/8), overexposure and
underexposure indiéatioh bits are set to illuminate a pair
of LED exposure indicating elements 71la and 71b (Fig. 42E).
in the indicator unit 71 within the findef (steps 8168,

S170, S171).

;)

-
-
Pl



predeterm ned addresses of the RAM 41b wth 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 dj phragm val ue Av are nodified

to opti num val ues depending on the photo ring data (object

brightness Bv) in accordance with the program exposure node, the optinmum

exposure val ue c be. manual and U|ckly

oper at i on. AI'thOLanﬁ ?‘H f’c‘i/ﬁ'ﬁ‘tero bPr tr%E pt’r?mrrgr8?§8§ur§:haf’hct5?§
continues while the clear button 23 is turned ON in the above nenti.oned
enbodi nent ,21oyablgsupPper  bimtt cyoply ¢ Hﬁee%ﬁ"&p?%‘t{%r\s{“gr’r&a&‘&% bhe
sane in'the RAM 41b onl.x when the clear button 23 is switched fromOFF to
ON. In thisi%l B&Fnatd vallumisgss g Wﬁ’e‘t"ﬁé’r”t%ee&P@S.Ptbu—{]t%n-t%--‘r'&ereby
switched fromOFF to ON is checked. Second Hyger-rranual Exposur e Mde
As descri bdPHRAEE OYSIdeCXRASKFR vAPEEPAY %héat sefdr  sfEEyerRmeky e
nodified to those detected by the photoneterin peration, in accordance
with the pridhrbheagpesice expertr & Fydels wheRs &mrbrbm Biipyable jlower
turned ON. It is possible to nmodify only one of the exposure factors Av
and~Tv to drimigti menlal vehe Fusnderespesurpt ipgdicatden pdddi biis tS®t seo

the exposure
illuminate the indicating element 71b to thereby indicate

&J under-exposure (steps s168, S170 _ and 8172). :A;thoegh
K,/ the allowable limit of exposure error A Ev is + 3/8Ev,

anotherrlimit,may be selected.

Furthermore, the wupper 1limit value _and the lowet liﬁit

value can be different from each other. It is also poss1ble

to read the latitude of the loaded f11m from the DX code

so that the allowable limit is determined to be 1dent1ca1~
to that of the film latitude. | |

Thereafter, the number PN Qf EE pulses is. obtaiﬁed

&;— from the calculating diaphregm yalue AVD (steps S173, S174

and SL?S), and the calculating diaphregm value AVD and the
calculating shutter speed TVD are cpnverted to | the
transferring diaphragm value AVT and the transferring
shutter_speed TVT, respectively. |

When the clear button is turned OFF after being ON,
the'optimum exposure_value in the progtam exposure modelis
converted to the series value_at stepe S$162 and S163, which

will be discussed hereinafter, and is stored at



factor or factors at the rounded or system Av and Tv val ues instead of the
opti mum exposure val ue Ev. The rounded (or system) values referred to
herei n nean val ues havi ng steps (accuracies) which can be nmanually set
and obtained by rounding calculated APEX values, taking into

account the step of the APEX valu g(xﬂculated by the CPU 41
being smaller than that of the nanual?éiset APEX val ues. Sel ection of the

opti mum.yv e_and the unded val ue s determ ned in accordance with one
bi t ofpf‘f"l@eﬁ?ffgfnﬁé LJ%‘F‘?’%%?%‘E? f‘?ég the KM o AlPPROVER3thas accyracKe seen

in Fig. when the O-order bits are "O and "1", the optlnun1value and
t he r&%ﬁ@ﬂﬁet%rwéﬁl%étﬁﬁe maBYadcmoda-y. - “Furthermore, - the kind of
automati c exposure node is determned in accordance with the first and\w/
second bit ArHf Cafe beagpndenstood dérem cohebefpregotinghensiheecansieni s

shi pped or can optionally be set and nodified by a photographer. 60 Fig.
24 shde a ¢lear chbmttof ad3exdspl ecdummedii cONat iheatheonhygie t-heamxppsur e
factors is nodified to an optinumvalue and an exanple in which the
opt i meRpsmtEm medele mllecthen disuetéecispded NMTeoridatheN dikMeidde data
of the hyper manual select flag of the [err] PROM 43c within the |IPU 43.

The datadur Rke feer RV HST ito Sbptashumn vaeuBeM déberdihge oV the upon .
operation, and the sane data is transferred
photometering data (object brightness Bv) . in .accordance
with fhe program exposure ‘'mode, the optimum exposure value
can 9e manually. and quickly' set by a siqple operation. QJ
Althoagh the calcuiation of_ the optimum e%posure factors
continues while the clear button 23 is turned ON in the
abové mentioned embodiment, it is possible to calculate the
exposure factors and store the same in the RAM 41b only
when the clear button 23 is switchéd' from OFF to ON. In

this alternafive, at'step S161, whether the clear button 23

is switched from OFF to ON'is checked.



to the CPU 41 also to be stored in the RAM 41b t hereof by the CPU- | PU
comuni cation. 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
whi ch point the nodifying node of Tv and Av in the LA hyper-nmanual node,

I n accordance with the hyper-manual sel flag data, 1is checked.
In the illustrated enbodinent, the first and second bits of the
hyper - manual = sel ect fI ag .data are used. If the value represented

by the 2 bits is 8C°" IA Hygperrmanupd RO MRRds - to step  S605
(program aut ‘!1' ga{g mode operation), ~step S607 (LA
di aphragm pri CL b8t PEVExpbhe diapbragmper ation),  and.. step.. :
S609 LA shutter priorit automatic exposure node operation),
respectivel yalve the @idet ¥’@pr gbufted byrerd 2Ty tare smogifiedieteonthepe
proceeds to step S611 without performng the exposure node operation.
Consequent | yeteefedcdivcuthei mhatinneerspgc@PPYBLicie chi c@icaOrd@neeapit ihm
value AVD, the indicating shutter speed TVT, and the indicating
di aphr agm vhhee pxworane astomptdd i ecpdsu RAMMmEKe of Whas. Grhe 4cledxerbatteon,
the systenmfoptimum bits of the select flag data are checked at
step S611.23 is tuthedtOd. vhtudsrepoesthled tchymodhfy lonly ome 'of . thee
control proceeds to step S163 (system value setting operation) and if the
value is "dkposthe faotoos Apreondelly tdi mectdptintum valaiesub-routine
-\_/. Furthermore, it is also possible to set the exposure
factor or factors at the rounded or system Av and Ty_ values
- instead of the optimum exposure value Ev. The rounded (or
system) values referred to herein mean values having steps
. (accuracies) which can be manually set and obtained by
-rounding calculated APEX values, taking into account the
_step of the APEX values calculated by the CPU 41 being-
.smaller than that of thé manually set APEX values.

Selection of the optimum value and the rounded value
L¥ is determined in accordance with one bit of the hyper
manual select flag_of the E2PROM 43c.

As can be seen in Fig. 25, when the O-order
~ bits are "0" and "1", the optimum value and the rounded
value are selected, respectively. Furthermore, the 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 camera is shipped or can optionally be set

and modified by a photographer.



of the Manual -1 (optinum val ue setting operation). The optinmum val ue
setting operation is the sanme as that described above.

The systemvalue setting operation will be expl ained bel ow. The

cal cul ati on of AVID and TVID subsequent to the operations at steps S605,
S607 and S609 neans that the cal cul(gbi ng shutter speed TVD (S613)
and the cal cul ati ng di aphragm val ue AVD " (S615) are calculated again after
the cal culating optimumvalues AVD and. TVD are obtained, based on the
i ndicating oft8nint4afheysT\ar BhaWAEhaKh cRfadd cdxampbe in dékbeliande

wi th the obtained cal cul ati ng opti mum val ues AVD (=AVT) and TVD (TVT) (by

t he | asteagtcang i of SheAwxpagurevbactarsheisunodbbiiede tof -an coptsoom
S607 and S609). As a result, the calculating opti mum di aphragm o’
val ues vapye aadd ant hexempdel atiimg whoisth muhe shopt numsppetemTViDaloece
obtained are replaced with the calculating system diaphragm value
and t heseteattibat iisy effsteed dimit¢embispeidn, uweipgctilvel dataThef the
operations subsequent to step 167 are identical to those 62 descri bed
above, fByperKimdifugd kAlByperfi@nuals e¥xnes weprOMied 3cCan #191n Mages) 1bagl ow
can be selected. [err] Exposure control Dby the optimum shutter speed Tv

and theqapti mie diapdr 88Menal ¥ PROMNESE 350 A RIdDetn WBRE RAM 43b of .
the IPU 43 ‘upon 'ope'r‘éltion, and the same-'- data is . transferred
to the CPU 41 also to be stored in the RAM 41b thereof by \J
the CPU- IPU communication. ' o o -
The state of the clear button 23 is checked at step
S601. If tﬁe clear “butﬁon' 23 'is turﬁed ON, the control
| pfoceeds to step S603 at which point the modifying mode of
Tv and.Av in the LA hyper-manual mode, in accordance with
the hyper—mahual lselect flag data,' ' is checked. ' In the

illustrated embodiment, fhe first and' second bits of the

hy;I)er-ma.nual 'sel'ecf f1a§ data ere used. ' If the valu-e
represented by the 2 bits is ."0",' vl anﬁ “2", the control \-:J
proceeds to step 860..5 | (pro_'grain automatic exposure . mode
opera.tion), séep 5667 .(LA diaphrégm priority automatic &
expdsure mede 6peratien). ' anc.i' step 5609 (LA  shutte:

priofity autorﬁetie exposure mede opera_tionj, reépecti#ely.
if tﬁe yalue represen.ted' by the 2 bits 1s "3", the eoxltrol
proceeds to step S611 without pe.rforming' the exposure mode
operafien. Con-sequently, the. c'alculati.ng shﬁtter speed TVD,

the calculating diaphragm value AVD, the- indicating shutter



the clear button 23 1is actuated in the program automatic exposure node
(as above); [err] Exposure control by the system (rounded) shutter
speed Tv and the system (rounded) di aphragm value Av which are obtai ned
when the clear button 23 is actuated in e program autonmati c exposure
node; [err] Exposure control by the optisim di aphragm value Av which is
obt ai ned when the clear button 23 is actuated in the shutter speed priority
autonatic exposure node; [err] Exposure control by the system (rounded)

di aphr agm \8#%3 ATVTwhi 8R4 | $hegpripdigatipgn dipehragma, vBdpeon AVS3 axe
actuated in the shutter sgeed ﬁ;iority automati c _exposure node; [err]
Exposyre ceffReHizedyin hehe RAM, AL BhaE &hes &3 4fy which is obtai ned when
the cledr button 23 is actuated in the diaphragmpriority automatic
exposure mode; [ eFRgreakE®sur eth@ontsyster P%i%?”sy%%%ﬁ1;Pfouﬁ&@ﬂ)seleCt
shutter speed Tv which is obtained when the clear button 23 is actuated in-
t he di aphr ffa®ri 6ptey areonmeheckef@os@te npteP S6Lft Hyperlfhankbe BYRINE e
Mode The following discussion wll be directed to the hyper-manual
exposur e neeexesgntedny rfbge) biikswhiish {'RAE.shtheercapixel | Prageests t ke
canera body side and the diaphragm value is set by the taking Iens
65, wth refep e8t63t d sfyiskerPOvalue setting operation) and if the value

is "1", the control proceeds directly to the sub-routine

&g' of the Manual-l (optimum value setting operation).

The optimum value setting operation is the same as
that described above. C The system value .setting
operation will be explained below. The calculation of AVTD
and TVTD subsequent to the operat;ons at_steps_SGOS. S§07
and S609 means that the calculating shutter speéd TVD
(S613) and the calculating diaphragm Qalue AVD (S615) are
calculated again after the calculating aptimum values AVD
'and TVD are -obtained, based on the indicating optimum
g4~ values TVT and AVT which are obtained in accordancé. with
the obtained caldulating optimum wvalues AVD (=AVT) .and TQD
(TVT) (by the last calculation of AVDT and TVDT ”in the
sub-routing of steps S605, S607 and.5609). As a result; the
calculating optimum _ diéphragm values AVD and .the
calculating optimum shutter speed TVD once obtained .afe
replacéﬁ with the ca;cula;ing_ system diaphragm value and
the calculating system lshutter speed, respectively. Tﬁe

_§perations subsequent to step 167 are identical to those



In the LM hyper-manual exposure node, the shutter speed Tv is™
manual |y set by adjusting the Tv electronic dial 17, but when the clear
button 23 (clear switch SWCL.) is turned ON, the shutter speed is
automatically nodified to an optinmm val ue in accordance wth t he
obj ect brightness Bv. If the clear pm;ton 23 is. not turned ON,
the transferring shutter speed TVT (value of 1/2EV step) sent fromthe
|PU 43 ig directly converted to the calculating shutter speed TVT (steps
S181 andg%ﬁgﬁibed POV&after, the control -proceeds to step S185.
Conversely, if the clear button 23 is turned ON, the shutter s equIv IS
cal cul ated in accordarice with the | ens-nmanual diaphragn1prio??§y ( EﬁdS-
automati c exposure nmode which will be discussed hereinafter, based on ‘wife

di aphr a@f viaf udYRATIaElt efPopHE e B S ghcontFods Pades )akpﬁé%'er%a'%
and which is input through the diaphragm volunme 53 and the A/ D converter 51

by stepbsisalegief-5 (steps- S181 and S183). Thereafter, the selection

of the systenioptinum values is effected simlar to the LA

hyper - manual éRpofixpeoswrge genéred ShE4. ther amfeimum ssbwtigryespegd Tv

sel ected, the calculation of TVDT is effected for the sane reason as that

in the BAdybhe- makinuexgdsphragidevalpestisp whrgsh arpe ehtaipadi mhen |

di aphragm val ue AWRD i s cal cul ated, based on the di aphragm val ue Av

convert ddet oclear button 23 is actuated in the program automatic
exposure mode (as above);

@ Exposure control by the system (rounded) shutter .
speed Tv and 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
value Av which is obtained when the clear 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 (rounaed) shutter

speed Tv which is obtained when the clear button 23 is

actuated in the diaphragm priority automatic exposure mode.



the digital value AVA/D and set by the diaphragmring of the taking |l ens 65
and based on the adjusting value Avadj peculiar to the canera body 1l.
Consequently, jthe exposure error [err] Ev is obtained by the follow ng
equation (step 'S186): A Ev=LVD- TVD - AWRD - M\D I f the exposure error
[err] Evis within the allowable limt, giéfverexposure and under exposure
I ndication bits are set. - If the exposur ror [err] Ev is greater than
the upper limt value, the overexposure indication bit data is set, and if
t he exposure errbM Hyper}MBnuad EgpostrenMdde | ower |imt -value, - the
underexposure indication bit data is set (steps S187 [err] S191).
Thereafter, the BRepuEselowther B¥sicussiion twill hebegr ddregted Value the
(255 i t he illustrated enbodi nent), and the cal cul ating shutter speed
TVD i s convepéednahval t kxpdsiais§ abdieng(16hsthehuaspastie I Vin whidhs the
conpl etes the exposure factor setting operation (steps S192 and S193). The

reason thaghibeer Efspaede fwmbeet PNohs g8k t eamBea gbsayeskideal aad i $nd 0
ensure that the stop-down mechani sm of the camera body 11 is driven

to an extrei@pptfdin dOvR)1BESI LiON £OFT ewondﬁﬁkg takihg dixply aggsval yg iset
by the dlaphragn1r|ng of the taking | enS.65. As can bé seen fromthe

foré90|ng ém%gﬂp%é ped Tv is set to the optimum value or the
rounded sys en1va ue obt |n t he _ .

- In the LM hyper-manual exposure mode, the shutter

&J speed Tv is manually set by adjusting the Tv electronic

\_’ dial 17, but when 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 <clear button 23 is not turned ON, the
trénsferring. shutter speed TVT (value of 1/2EV step) sent
from the IPU 43 is directly converted to the calculating
shutter speed TVT (steps S1B1 and 8182). Thereafter, the
control_préceeds to step S185.

Convérsely; if the clear button 23.is turned ON, the
shutter speed Tv is calculated in accordance with the
lens-manual diéphragm ériority (ES) automatic exposure mode
which will be discussed hereinafter, based on the diaphragm
value which is set by the diaphragm ring of the taking lens
65 and whicﬁ is input through the diaphragm volume 53 and
the.A/D.converter 51 by step S15 iﬁ fig. 5 (steps S181 and

S183). Thereafter, the Seieétidn of the system/optimum



di aphragm priority automati c exposure node when the clear button 23 is
turned ON in the LM hyper-nmanual exposure node, the optinmm exposure
value can be manually and quickly obtained by a sinple operation. LM
D aphragm Priority Automatic Exposure Mode The foll ow ng discussion will be
addressed to the | ens-manual diaphragigriority (ES) exposure node in
whi ch the diaphragmis set by the diaphragmring of the taking |ens 65,
with reference to Fig. 21. The <calculating diaphragm value AVWRD is
cal cul ¥eddreisn d8cH dv shmilarcobeerthel. BhAagWRRFTRANYRL AGXFOSMIEh i s
obt ai ned by converting the di aphragm value Av set by the diaphragm ring
of thwodeakdhg steps SIHA. dfd thee sphtemntvalipastisg sellasted/adjttaf the
canera body 11 (step S201). Based on the AWRD value thus (-
obt ai nedlculitd otnlafil BVDMY is séfiféeted FoaedthdVBame sreassbrcubat adhat by
the foll owi hg equation (step S202); TVD=LVD - AVVRD - M\D Thereafter,

I f  then edleCurahype il sshassudd modeW thin the shutter capability
range, the EE pul se nunber PN is set to be the |argest value (steps S203,

S205, S208). atf kkep celgyl aténd MU Rt iSPeetiaphfagh S vanRat ayvman
t he cal cul ati ng maxi num shutter speed TVMAX, or less than the

cal cul 3bi nghy FUYUERH)  BANEECTon SPRED a1 h¥Hgn LH81uEalGH| @EADECEEEI I
speed TVD I's replaced wth the cal cul ating maxi num : _
| the digital value AVA/D and set by the diaphragm ring o
the taking lens 65 and based on the adjusting value _AVadj \J’
peculiar to.t:he camera body 11. Consequently, the exposure ‘\J '
error A Ev 1is obtained by the following equation (step
S186):
A Ev=LVD— TVD — AVVRD - MND
If the exposure error A Ev is ‘within the allowable
limit, the overex'posure and underexposure indication bits
-are' set. - If the exposure error A Ev is greater than the
upper limit wvalue, the overexposure indication bit data is
sét, and if the exposuré err.:or' A Ev is _less than the lowef o/
limit wvalue, the underexposure indication bit data i‘s set
(steps S187 ~ S191). Thereafter, the EE pulse number PN is .
set to the greatest value {255 in the illustrat.e(j
embodiment), and the calculating shutter speed TVD is
co_nverted to the transferring shutter speed TVT. This
completes the exposure factor setting operation (steps S19Y2
and S-'i93). The reason that the EE pulse number PN is set to

the greatest value is to ensure that . the stop-down



shutter speed TVMAX (steps S203 and S204), or wth the calculating
m ni mum shutter speed TVM N (steps S203, S205 and S206). Thereafter, the EE
pul se nunber PN is set at the largest value after the Ev

out-of -association bit 1is set (steps S207, S208). Finally, t he

cal cul ating shutter speed TVD is verted to t he ,
transferring shutter speed to be ttansferred to the IPU 43 to

t hereby conpl ete the operation (step S209). LA,. LM Bul b, Exposure Mdde The
bul b exposur BeTHFRLEM | ©fpetlf s GRARRER bPIW wilth L8f cFBHERt F i G - eEtxgme
23. In t he | ens-auto . bulb exposur e node, the transferring

di aphr agm vaP&ePAGPYWEePOFA F RN AFTESRPI NG 40 the diappzagm tvaloighset
t he | PU communication and converted to the calculating diaphragm
value AVD bt &pesdisphragmaiiag af the healgngulees nbdmer - PN -
corresponding to the calculating diaphragm value AVD is calculated
(steps S212  and AsSx®), be tgeen ufwemexihesuferegaind. over exposur e
indication bits are reset, and then, the calculating diaphragm

val ue AVD is again converted to $hecer dief eshuhtedi speedgfwalsesAYT st the
S215 and S216). The operation is thus conpleted. |If the calculating

di aphr agm vabptitv iwiwenbircathe tmounded caishemtvajue mbliainmed in the
di aphragm value AVDM N, the EE pul se nunber PN'is set at "0" (steps S212,
diaphragm priority automatic exposure mode when the clear

button 23 is turned ON in the LM hyper-manual exposure mode.

' U the optimum exposure value can be manually a'nq quickly
obtained by a simple operation. | |
LM Diaphragm Priority Automatic Exposure Mo_de
The following discussion will be addfessed' t:é the
lens~manual diaphragm priority (ES) exposure.n.lode -in which
the diaphragm is_ set. ‘'by the diap_hragxﬁ ring of the_ 'c'a_king
lens 65, with ref.e.ren'ce to Fig. 21. |
v . The calculating diaphi‘agm value AVVRD is calcula.ted

in accordance with the converted diaphragm value A.V‘A/D
which is obtained by r;onve;'ting .th.e diapbragm value Av set
by .the diaphragm ring of tlle f:aking ~lens 35., .ar-ld- the
inherent adjusting value AVadj of the camera gody _li (s_tep
5201). Based on the AVVRD valu.e thus ébtained, the
calculating _shutter.' spe_ed TVD is .cal.cuii.:\ted ‘. by “ tﬁe
following equation (_step 5202); _

- TVD=LVD - AVVRD - MND



S214). In the |l ens-manual bul b exposure node, the EE pul se nunber PN is
set at the greatest value, so that the stop-down nechanismcan be
driven to the diaphragm value set by the diaphragmring of the taking

| ens. Thereafter, the underexposure and overexposure indication bits
are reset to finish the operation. IPY Main Routine The above explanation
has been directed to the operati of the CPU 41. The nmain routine of

the IPU 43 will be explained below (Fig. 26). The phot ographi ¢ data, such

as the many - diaphragm yval cand_.shutter d t

I ndi cating ‘di aﬁlo arfatzlerené‘valqtff(ja1 %\&/]%an((:f\‘l’gI*n‘:u'ﬁteita'(?r{ln?;eggaﬂ%fr ?égggse \\é%t egg

exposure.. nodes, .the. -transferripg di.aphragm  value AVI - and s ter,

speed’lt%ﬁ‘ gﬁ’%néPBF?s& GARARN ’fﬂg & icgfl“le oﬁbbé{‘{@e% PH@gﬁﬁU% |

t he takin lens, the. maxi mum F nunber -FNo, nd m QLpum F- nunber

FNo &fe %‘?g‘brEB Pg tthe | hREIRSE NANURL(SEePRe S288 4 &es'digkaaént Hdresses

t hereof. The 1 PU 43 al ways operates when the battery is in the canera

per f 08 nFalmyhahinghoit ke gspeed THYD pd i3 97¢3teri nfbPpRl | A€ the

ports thereof .and the RAM. 43b to carry. out the initial setting

of ©hdcowdaddng smapimugshuispep) speede X, ©he &posuhampdded s set

toits initial node. The initial node is determned. in accordance with the
calculating minimum shutter speed TVMIN, the calcqlating

shutter speed TVD is replaced with the calculating maximum

shitter speed TVMAX (steps $203 and 5204), or with the
calculating minimum shuftér speed TVMIN“-(steps S203, $S205 o’/
and 8206)1 Thereafter, the EE pulse.number PN is set ét the
largest value after the Ev out-of-association bit is set
(sﬁeps'szd7;'82b6)}

' Fihally, the ' éalculating shuttér speed TVD is
converted to the transferring shutter ”épéed. Ttb" be
transferred to the IPU.43 to thereby compiete the.oberatjnu
{(step S209). | -

LA, LM Bulb Exposure'MOdé_
rThg bulb ekpéguré ﬁode will be discuséed below with
refe;enée to Figs. 22 and 23.

In  the lens-auto bulb exposﬁre ' mode,  the
transferring' diaphragm' Valﬁe AVT set by thé ‘Av electronic
dial 19 is read through the CPU;{PU communication atd
converted to the calculating 'diaphragm. v51ue AVD (step

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



state of the port PLO of the IPU 43 and is either the hyper program
exposure node or the diaphragmpriority automatic exposure node
corresponding to the case of the | ens-auto node and the | ens-manual node,

respectively. Thereafter, intermttent operations are repeated by a
32nms timer (steps S223[err] S229-2). The |PU 43 performns the
following intermttent operations. Wh the set tine of the 32ns
timer is up, the switch inputs, i.e., the levels of the switch input

ports PC@B?r]CWBJh?@%@cMW@Wl npalueo AVB |F8) slqylated| dateps
the ports is "L" (ON), the input operation corresponding to the swtches
and the d®2B2ni nendon $213he tybbeof ubdemgxposurere podf or o rexpashare t he
dat a, é“dch as the nodes set by the switches or the lens type data, etc., is
witten iindicaeidiAM bIkhsandatde lresetdat aand itheni, t othde k:BUJcMatﬁlrrcngh
the conmunication with the lens (steps S223 [err] S225). |If the time

of the 3ZyFaphriddmevalaeNKvDPist \§ga At Icinverhsd t @oStigie S22AnsTetntSiney 23
and S228). Thereafter, whether or not the main switch SWWAIN is turned ON

i s CheCkQﬁapﬂlf-adrPevgﬁhQ At ChstSpd UENAE g SQHS&EV%E/ opéRgtidhd id he
Hy p- Av flag are reset to urn the power-hold e., turn the mai n

power rgfsbofcohgﬁe@au H18Fne HUAAEGg didpntag Hiod\‘?aihég Ay 1gset

(i .e., cl eared t he contr urned to step S223

(steps Szc?eritic 2126 %b Sggg 2)calcu.{ tiﬁ&e nm{'muréw tdcigphragm value

ot AVDMIN; the EE pulse number PN is .set at "0" (steps S212,
\_ S214).

In the 1lens-manual bulb exposure mode, the EE pulse
number PN is set at the greatest value, so that the
stop-down mechanism.can be driven to the diaphragm _va_lue
set by the diaphragm ring of the taking lens. T_here_a_fter,
the underexposure and overexposure indication Dbits are

reset to finish the operation.

IPU Main Routine

The above explanation |has _bgen directed to‘ t e
operations of the CPU 41. The main routine of the IPU 43
will be edxplained below (Fig. 26). = The photographic dal.e_;,_
such as the manually set . diaphragm value Av and shutter
speed Tv, the indicating diaphragm value Av and shutter
speed Tv, the selected e;:posure modes, the transferring
diaphragm value AVT and shutter speed TVT transf:erx.eq

through the communication between the CPU 41 and the taking



SWWAIN is turned ON whether or not the photonetering switch SWs is turned
ON i s checked. If the photonetering switch SW5 is turned QON, which
usual |y means the picture taking operation has already begun, the
photonetering tiner starts and the power-hold is activated to actuate the
CPU. 41 (steps S226, S227-1, 822(e Thereafter,
control proceeds to step S228. Conver er It t he
photonetering switch SW5 is not turned ON,. control skips the start
of thelemphot dinet emangmumi nzr number t o, podard- Hdiel BpsimumonF t qumker S228
(steps S226, S227-1 and S228). In step S228, the di aphragm value (F) and

t he shiRNcer azpeesitdfed) iet ctheustnténnabe RAMOHGYr apfii rtheop&PUt | 43 &t t he
sel ected photographic node are indicated in the [ERR] panel 69 angd

t he | n@iFHeenthiddddesddd) i theéPeof| nder. Thereafter, . whether or not
t he set tinme of the photonetering tinmer is up i s checked. If the

time is up THderppowsr Al%é&sléFeta%ehl ‘et tRedpaltheryCold roh tike then
returned to step S223. Conver se if the tine is not up, the control

', Uil pEaRng OrpLe: NS2%%ou&x5t§HS §29- 1a6 S2a%. 18233 I

~the intermtt operation timer IS interrupted by the
comruni | ©on 1, e C Ne | fqr d
Siml aﬁnyft fln\@tﬁghgezlb%ct %E‘%C t|J| 19%31#; rot: R%Wt%g el ect roni ¢

CSj{Na\I/}AI ﬁl%tﬁtréyg outca{:{)l edxn?tltal -se'\Ptlng Oag -t eenm0dgg F‘g{:epss%ﬁfg“

-~

S§222). Thereafter, the exposure mode is. set to its initial \J

mode.: The initial mode is determined in accordance with the U
state of the port PLO of the IPU 43 and is either the hyper
program exposure mode or the diaphragm priority automatic -
exposure - mode correséonding to the case of tile lens-auto .
mode and the lens-manual mode, respectively.

Thereafter, ‘intermittent operations are repeated by
a 32ms timer (steps S223~ S229-2). The IPU 43 performs
the following intermittent operations. When the set time
of the 32ms timer is up, the switch inputs, i.e., the V
levels of the switch input ports PCO~ PB5 are successively
input to the IPU 43. If the level of the ports is "L" (ON), .
the input -operation 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 ~ 8§225). 1If the..time: of the 32ms



turned OFF, interruption does not occur. Conmunication with Lens The
sub-routine of the communication wth the lens CPU at step S225 w |
be described below with reference to Fig. 27. The CPU 43 drops the | evel of
the pin CONT to "L" (Logic "0"), and receives the nmount pin data (open F
nunber Fm n, the maxi mum F nunber Fnmax, Aut o/ Manual (A/M data input
thereto (steps S31 and S32). As disclose n Japanese Patent Kokai

(Unexam ned Publication) No. 63-184719 filed in the nane of the

assi gnee diimere psedott uppl that controde jpumps otot stamks 2381 éstepsniSizp3
into contact wwth. the pins RESSFm n3, SI/Fmn2, Fmaxl, Fmax2 and SCK
[ Fminl{ aead@idk)ed to transistors, - so that t-he maxi mum F.. nunber
Fmax of~2 bits and the open F nunber Fmn of 3 bits are. constituted by the
| evel st hereof Theremftemat whatHepernsh nfiot tRE nidith CAWOEEhStSUMBIN Ofis
the transistors. The pin AAM is connected to the A/M selection. switch

SWW M  squriped ON hesdichapikadm Aut ot NBNWRirfag@i €Eh 2iBi ttutfed 0OBF| t ¢hed
by the OV OFF states of the A/Mselection switch. The CPU 41 inverts the

llevel  of gylphqwi B1g0NEnal Nifel OBYp-AY Ehal alr‘évelre"sgg) 8 dehehm RRet he

presence of the automatic focusing AF) |ens KAF attached to the. canera

BRI X X A s R Rl TR iy O A
having no poye pin, (20 aUtQ. . the ML mode- flag -is reset (i.e., hold
\-/ bit is cleared), and the control is then returned to step

U’ S223 (steps S226, S226-2, S229-2). If the main switch
SWMAIN is turned ON, whether or not the - photometering
switcf; SWS is turned ON is checked. If the photometering
switch SWS is turned ON, which wusually means the picture
taking operation has already begun, - the photometering timer
starts and the power-hold 'is activated to actuate the CPU
41 (steps 5226, S227-1, 8227-2). - Thereafter,
control proceeds to step S$228. Conversely, if - the
photometering switch SWS is ﬁot turned ON,  control. skips
the start of the photometering timer and the power-hold
) operation to step S228 (steps 5226,. §227-1 and $228).

In step S228, the diaphragm value (F) and .the shutter
speed (5-1) etc., used in tfxe"photograprning operation at
the selected photographic mode are indicated in the LCD
panel 69 ' and ‘the -indicator unit 71 within the finder.
Thereafter, - whether or . not . the set’ time .of the

photometefing timer is up is checked. If .the time .is up,



| ens KA having the nount pins but no lens ROM or an auto AF | ens KAF

havi ng the nount pins and the lens ROM |f t he | evel of t he pi n
CONT is "1", the conmunication with the taking lens 65 is carried
out and the lens data is input (steps S34 and S35). If the levels of the
nmount pins Frmaxl, Fmax2, Fmnl, F{potz and Fmn3 are all "1", and if
the 5 bits representing the kind o |l ens are "11111", it is determ ned

that there is a problemwith the lens, and accordingly, the no lens bit
NoLens thes. poswer<hedd hels cohnaotivasedet anikd thest epentSB6]l  $87 &mekrS38) .
It the level of at |east one of the nount pins Fmaxl [err]Fmax2 and Fm nl
[err] Fetn®nedi to"Stepas223.f Convedsely ofif Ithies timer i nadedups the
AF lens KAF, the AF lens KAFlens bit is set and the control s -

returnede (HofRTo1S36is" $9reé&dﬁ34®eturnéa hetyi sgtepWhegdey o[stagk the
node is the |ens-auto node or the | ens-manual node is checked. |If the node

IS thesbggsflaugggg_‘ghesgggg l.ens KALens bit is set and the control is
ret ur ned (steps 834[err] S36, S39, S41, S42). If the node is the '

 ens-manual - gpd 'énéhelhgté%ﬁﬁ&feriﬂ;ren pe3 e TR QF’@%‘@ %rﬁxer""'ib and

the levels of the pins ar e- 111 the ho Iéns fla

(NoLen }é d trg_’] i |nc the I ng Jé

not at gcﬁg u*)geé bg'gnegggbo "tds"f"eps 'an(‘ﬂ' §j} Fpt’%lei ‘nod 'ef's the

lens- rrggl"dl%!lnggggl pd i'.fs t!hgr g\él%le . Similarly, if . the.. electronic
dials 17 and 19 are rotated, the electronic dial setting is W

carried out. Note that when the main switch SWMAIN is \-J

turned OFF, interruption does not occur.

Communication with Lens

sThe sub-routine of the communication with the lens
CPU at step S225 will be described below with reference to
Fig‘. 27.: The CPU 43 dAdrops the 1level of the pin CONT to "Lt
(Logic "0"), and receives the. mount pin data (open F uumhcg
Fmin, the maximum F number 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, -ihe
pins -of‘.the"'ta'king lens coming into contac't -with the pins
RES/Fmin3, SI/Fmin2, Fmaxl, Fmax2 and ~SCK’ /Fminl are
connected to - transistors, so that the maximum F. numbe:
Fmax of 2 bits and the open F number Fmin of 3 bits are

constituted by the 1levels thereof in combination depending



of the pins Fmax 1 and Frnax2 are "00" and the levels of the pins
Fmnl[err]Fm n3 are "000", the lens is the manual |l ens K, and accordingly
the manual lens f-lag (KLens bit) is set and the control is returned (steps
$45 and S46)-. Unless the levels of -the pins Fmaxl Fnmax2, Fminl-- Fmn3

are all "1" or "0", the lens is the aut ens KALens- in the |ens-manual
node, and accordingly, the auto |ens ens bit is set and the
control-is returned (steps S41, S43, S45 and S42). -- Thus, the type

of lens, @k tbgs QMIQAFFamtates | @fs Alveo/ WEADSistars.arBheetpim Hd - is
menory- of the IPU 43 and are transferred to the CPU 41-. Figure 28 shows
a sub-rowonpecteld the thev A/ selectdoer aswiticht SWaHMS2Xbh - ithadny thiee
of the~drive switch SWRIVE, the [1SO sensitivity setting swtch

SW SO tldd aphragmosAuio/Mami#Tt idakasWoEC2 S tE&F,isandohei eupedurtsyy mage
switch SEMODE is t ur ned ON, the operation in the

corr espondNyOFFUBtatesi BE (he! a/MHerddeidwdswsten; and MODE- IN . .
sub-routines are shown in Fig. 28) is perfornmed (steps S231 [err]S233).

Upon conpl eti Ofne0f cpitheqi NRYveIRS 2l 1evel® of Mdfe piIN fEONT into
oper ati on, t he MODE IN operation, and the nmenory |ock operation

et LaoiBemn RO el S0k IaR R (o) Solbpnlhe e
sub;routi @ﬂewédtc}?l%tqicscf@é@gig&r ?iA@é}ftféns KAF attached to the. camera
;/ body and the kind of the attached lens (steps S33 . and S$34).
\_ The taking lens which can be discriminated in the present
invention is a manual lens K having no mount pin, an auto
lens KA having the mount pins but no lens ROM, or an auto

AF lens KAF having the mount pins and the lens ROM.

1f the ' level of - the pin CONT is-  "1",  the
communication with the taking lens 65 is carried out. and
the lens data is input (steps S$34 and S35). If the levels
0of the mount pins Fmaxl, Fmax2, Fminl, Fmin2 and Fmin3 are
&!l alli "1", and if the 5 bitél fepresenting the kind of lens
are "11111", it is determined that there is a problem with
- the 1lens, and accordingly, the no lens bit Nolens is. . set.
and the control is returned (steps S36, S37 and S38). . If
the level of at least one of the mount pins Fmaxl ~ Fmax2
and Fminl° ~ Fmin3 is "0" and ‘if the kind of.  leus
discriminated is the AF lens KAF, the AF . lens KAFLens bit

is set- and the control is returned (steps 8§36, S39 and

S40). - -



Qperation of Electronic Dials Figures 29 and 30 show the sub-routines
of the operations of the Tv and Av electronic dials 17 and 19. The nain
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 PAQ PA, PA2, PA3
Is turned ON to set the associated Tv 'qerAv di al change bit (steps 8271
S281). When the Tv electronic dial 17 is rotated, the direction

of the rotat of the T ectronic dja 17 i s checke ep S272.

Pt e v it e whelner T8 Sndl N kng) g hel?ig*ﬂl ¢ CdemBAs
direction, the ort PAO i s set at "0" (the port PAl remains at "1"), t he
¢l ockWoSe QK aﬁ'ﬁn sns-manial - mede| ﬂst Hhecked eclfotihe drede 1¥si dheot at ed

in the left (counterclockw se) direction, the port PAl is set at "0" \@he
port PrROsS-awdions the' puto thens| fiklLels eb!toﬁsblf!etl gndy ddeg | cogtgolt hen
the control is returned (steps S273 and S274). Similarly, when the Av

el ect isniretyirgled] 4 sitepsoiSdded Sithe SV diS#1chShdd.bit is set, and the right
direction bit is set or reset (steps S282 [err]S284). The el ectronic dial
change bitsIf&ndthéemodght isli e | dens-imanwad uaed iIf t hbeseltavengs opdr at i ons
of the Av and. Tv electronic dials 17 and 19 and the exposure node sel ecting
oper athen, pfhs. Fmdulchanwdl | Fhex2xpagé nedt el awd the levels of the .

pins Fminl~ Fmin3 are "111", the no lens flag (NoLens bit) ~

LS

\u/

is- set and control is returned, since _the_"taking lens is
not:- attached to the camera body (steps S43 and S44). v
If the mode is the lens-manual mode and if the leQels
of the pins Fmax 1 and Fmax2 are "00" and the levels of the
pins Fminl~ Fmin3 are %“000", the.lens is the manual lens K,
and accotdingly the manual lens flag (KLens bit) is set and
the control is rethrned (steps S45 and S46)-.
Unless the 1levels of the pins Fmaxl Fmax2, Fminl-
- Fmin3 are all "i" or "0", the lens is the éuto lens KALeus-
in the lens-manual mode,” énd accordingly, the auto lens "Si
KAlens Dbit is set and the control -is returned (steps s41,
S43, 545 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 ISO sensitivity setting switch SWISO, the



Setting of Tv, Av Electronic Dials The followng discussion wll be
addressed to the operation of the I1PU 43 in accordance wth the
sub-routine shown in Figs. 31 and 32 when the electronic dial 17 or 19 is

actuated in a specific exposure node. The specific exposure node in
t he illustrated enbodinent is either t program node, the limted
program node, the hyper-program node, the'EE autonatic node, the |ens-auto
ES automatic node, or t he manual node. Furthernore, in the

i |l ustrat eskpastoreli wextrectting switthr SWpatiRE, ofandhethaneexposudd sewie
[err] 1/8000 sec. (Tv= - 5Tv - + 13Tv) and the diaphragm capacity is
the open, switohrbeSEMODE (=Agm Ntuirfeéd from] t heth@ki ngpeLasidmr ough t hde

maxi rum F nunmber Fmax (=Avmax). For clarification, it is assunmed that
Tv and AV_c%fxa:ewdhdHn}Ev su@l'i‘iﬁft'lld& ted tRY: d'cﬁrllyChﬁt‘Hé rdae Terdigl  ahange
bit is first checke the bit is "0", the control is

directly wmgpE n it "y ejher . N the ori
di rection rotat?gn %P? Féuggﬁe?s a%%cQ%%mYé?é%E 52 QRR is P?EfﬁgnfTbht

di rection (u¥ld Onebal 19 At e iy TV BB Y:e a1 Qe

in the rlght tter Spee i ncreased fo

WHXIHUWIS eed max- 1/2 Tv [2 Tv e $40 S40 S404),.
Cbnversely, &%FI%F rléht H%%%%tlgﬁﬁfaeui%ﬁF%§é 83 resé € r?k)DEthelll#lv

electronlcp%%%kl%% 's rgtqhﬁg hgmory lock operation are effected and

N the control is returned (steps S$234 ~ S236). The mode shift
% sub-routine, the MODE IN sub-routine and the memory lock

 sub-routine will be discussed hereinafter.



e Lt 48 Ut e v e,

the left direction), the shutter speed Tv is decreased 1/2 Tv by 1/2 Tv -:
until the nmininmum shutter speed Tvmin is reached (steps S402, 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 digl, 17 is rotated in the right
direction, the diaphragmvalue Av is imdreased 1/2 Av by 1/2 Av until the
maxi num di aphragm val ue Avnax i s reached (steps S411-- S414). Thereafter

the Av dial @pengtiontofsEtectronign®i@ls Av right direction rotation bit
Is.reset (step $S418). Conversely, if the Av electronic dial 17 is rotated
in the left Bigereson29 tlamdli ahr aghowal uche\v ssbdeoutines 2 Avhdy 1/2
Av until the minimum di aphragm val ue Avmin is reached (steps S411, S41Q4

S415, dpefgtionsdhoEeahecrtv aha. Av deBécEhonge Qikliss It eaned13nd Tive Av
right direction rotation bit is reset (step S418), and the control is

retur ngglin Theutiher ol | 8% eXirulpt@d epy3lt ek 3dud-eobtlined akhéhe Eﬂ’xle di al
set and the Av dial set, respectively, which will be discussed

her ei maj t 8. A%€! £56ELFOR] cEMIGAUT €7Mele FhOWESroBatea344o 2Bflat 34y Show
sub-routines of the sel ection or nodification operatlon of -t he exposure

modes.o 16 £NEHEe pdir tisN P AKPOBHE & BRIES pa3 eiée%‘i—%edblb»f'% LBY s .
associated Tv or Av dial change bit (steps 5271, §281).

When the Tv  electronic dial 17 is rotated., the <
direction of the rotation of the Tv' electronic dial 17 is \J
checked at step $272.  If the Tv electronic dial 17 is
rotated in the right (clockwise) direction, the port PAQ is
set .at "0" (the port. PAl remains at "1"), the clockwise
rotation bit. is set, and if the Tv electronic dial 17 is
rotated - in the  left (counterclockwise) direction, the port
PAl is set at "0" (the porﬁ PAQ0 remains at "1"), the right
direction bit 'is reset, and then the control is returned
(stepé §273 ana 5274). o | W,

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 §282 ~ S284). The electronic dial
change bits and the right direction bits are used in the
setting operations of the Av and Tv electronic dials 17 and
19 and the exposure mode selecting operation, etc., which

will be explained below.



in accordance with the programnenorized in the internal ROM 43a of
the 1PU 43. Mbde Shift The node shift operation is effected to convert
the | PU exposure node to the CPU exposure node. Nanely, the | PU node which
is used in the 1PU 43 is converted to the CPU node which is used in the CPU
41. Table 4 (page 120) shows a

rel ati onship between the | PU node NO a the CPU node No. In the node
shift operation (Fig. 33), the IPU 43. checks the | ens di aphragm node. |If

t he | ens di aphrsgtt imgleof ST, NURledPgonithp i@y node is set to-be the

| ens-manual node (i.e., one of IPU nbdes LB (Jerr] 2) is set as the CPU
node) @and the GPIEErofolﬁotiﬁ’iév”'Eﬂs&ﬁé@f’énSG@ilQndbéwﬁhdreEEeBhe tBprrheTV
flag a Mthe hyper-Av flag are both cleared in the |I|ens-auto he

CPU nodg, efﬂf&?pgfdsth# ”u”l%'f"ﬂsa%&ﬁrd% pbg%h&tr?é‘dsghﬁng%&

returned. " If the hyper ag I's set e Is set

h d S 1 6 dg- h
5L ok, 1 B 5 S o AR b 5

node-in operatlon IS per OI’I’T'E as a

operatio e 24 exposure node/drive lever 29 is noved to
t he I\/L’DEqssl gaé:tl‘faet.e%z I\Kiugn Spﬁ?el o’ifpos%%le ORQ%rtch SWMODE is turrned:

ON. =during the jat er L tg: Opeé%'o‘éﬂreby ho3e>? TR ' IRe - {Mfustratea

- embodiment is either the program mode, the limited program.
\/ mode, the hyper-program mode, the EE -automatic mode, the
\_/ ‘lens-auto ES automatic mode, or the manual ‘mode .
Furthermore, in the illustrated embodiment, the shutter -
capacity of the camera is 30 sec. ~ 1/8000 sec. {(Tv= — 5Tv ~'
+ 13Tv) and the diaphragm capacity is the open F number:
Fmin (=Avmin) read from the Eaking lens through the maximum -
F number Fmax (=Avmax). . For clarificatioﬁ; it is assumed
that Tv and Av are 5oth_1/2Ev,
Concerning -the Tv dial check, the Tv dial change bit
is first checked. If the bit is "0", the control is
direct"'ly' returned, and if the bit is "1", whether or not

the right direction rotation bit is set is checked (steps

. S401, S402). If the right direction rotation bit 1is - set
(i.e., the Tv electronic dial 19 is rotated in the right "
direction), the shutter speed ‘Tv is increased to - the

maximum shutter speed Tvmax 172 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



et N

variation of the exposure nodes is effected by the Tv electronic
dial 17 when the exposure node/drive lever 29 is noved to the MODE side.
The exposure nodes correspondi ng to the exposure node nunbers are shown in
Tabl e 4 nentioned above. The node-in operation will be. described belowin
nore detail with reference to Figs. 34A and 34B. The hyper-EE and hyper-ES
nodes have no i ndependent node No. an ave an exposure node No. (14)
which 1is the same as that of the hyper program The hyper-EE and

hyper - Effle s deadctPenili satdn SRhedely dpsedlypviViandebteabed | 299,

respectively. The taking lens in the illustrated enbodi ment has, an
aut o/ ngguap seip@t PP SYRELDH SME MMy Slarh S s“‘ﬁﬁk'@é?d @;Yeé@e 'ﬁk'nﬂphragm ring
t her eof . en the aut o/ manual  sel ection switch SWNMis nmoved to tee

manual réhéﬁedtz W‘,@@ﬁ” | 547, g@:ggiit ak‘ﬁﬂgrleﬁ@%e?' A& pd f bhe dial

| ens- manua detected at st e control "procee s to step

242 10 SELECl, R OIS BPUTG TRE W W19, AbpekM ghashiagn geiori ty

(ES) poSure (exposure node

expos npde_(expo 1) and the LM bul b exposure nnde (exposure
node Ké?tois ?%%eghfﬁfﬁﬁngggﬂgbprlorlty automatic exposure node
(exposure node No. 2%? IS the |n|t|al exposure m)de At step. S242, whet her

or not the nBith sKEE ﬁcéwwéBE thei | Aved dERL i & qfﬁeckehf the t Y rode

switch . SWMODE is
electronic dial 17 is rotated in the right direction,  the .

diaphragm value Av is increased 1/2 Av by 1/72 Av until the \J
maximum diaphragm ' value Avmax 1is reached (steps S4l1-~ {J
S414). ' Thereafter, the Av dial c;hange bit is cleared .and

the Av right direction rotation bit is reset (step S418).
Conversely, if the Av electronic dial 17 is rotated in the.
left d-ijr'ection, the diaphragm value  Av is decreased 1/2 Av
by 1/2 Av until-"the minimum diaphragm value Avmin is
reached (steps S411, S412, S415, S416). Thereafter, the Av

dial change bit is cleared and the Av right direction

rotation bit is reset (step S418), and the control is
returned. The sub-routines of figures 31 -and 32 are called
at the Tv dial ‘set' and the Av dial set, respectively, which :
will be discussed hereinafter. S .

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 -'ex-p.osure‘ modes is effected by the IPU 43 .



turned ON whether or not the Tv electronic dial .17 is actuated
(i.e. the Tv dial change bit is set) is checked. If there I S 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~g@d S251). Wen the Tv
electronic dial 17 is rotated in thé |leftward direction

(countercl ockwi se direction), i.e., if the right direction bit 1is
"0", thdnedseordanaepdwiths thet ameegramomendeized) ih agheaginterinedity
node to the LM hyper-manual node and the LM bulb node in this order one
by onQ;JRQMeABatdﬁafhe(iRﬂ 4Xhange bit -is reset, ..the. control.junps
to the check sub-routine (steps S241 [err] S247 and S251). Wen
the Tv electromode Skalft 17 is rotated in the right —direction (the
right direction bit is "1"), the exposure nmode is changed in the

order opposit ehel OmollehasbPy eopRitlatand ier deffectedf s comwerty dhal
change bit is reset, the control junps to the check sub-routine

(steps Sith SRAREFS |nSEE ko lfnd hePaX RAPYL D Mfoddi { NamSWEDRAS {Bpned

OFF, or. if the Tv electronic dial 17 is not actuated (the Tv dial

hahge bi Iy t d th
Cronge hiode wiidn 18° died| In SEREOIEY {450 € ol %H ggrﬁ’ﬁ e
(steps Sgd2e At "¥sSaRdl in the CPU 41. Table. 4.

% (page 120) ' shows a relationship
KuQ between the IPU mode NO. and the CPU mode No.

In the mode shift operation  (Fig. 33), the IPU 43.
checks the lens diaphragm mode. If the lens diaphragm mode.
is a manual mode, the CPU mode is set to be the lens-manual-
mode (i.e., one of IPU modes LB (0O~ 2) is set - as the CPU-
mode) and the control is returned (steps S$621 and S623). I1f.
the hyper-Tv flag and the hyper-Av flag are both cleared An
the }ens—auto mode, the CPU mode. corresponds to.  the
1ens—;uto.mode plus 8, and the control 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 S631).

- Mode-1In

The mode-in operation (step S235) is performed as a
sub-routine of the SW-IN operation (step 8224) .when the
exposure mode/drive lever 29 is moved to the MODE side

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

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



80 Check Sub-routine In the check sub-routine (Figure 35), if one of the
NOLens bit flag, the hyper-AV flag, or the hyper-Tv flag is set, the node

i ndi cation operation is -carried out after t he hyper- Av flag
and the hyper-Tv flag are reset. The hyper-Av flag and the
hyper-Tv flag represent the AE node. mely, although the hyper-EE node
and the hyper-ES nobde are not inclutled in the types of AE nodes, the
hyper-EE node and the hyper-ES nbde can be discrimnated by the
hyper -varfatiomndofhethgperxposiirgy, magesectiis/clef feredqueit | the t Hiw hyper
program No. 14 and the hyper Tv flag are set in the hyper-EE node, and

the hygkeciragiamiliial 147 awdehhea e pexpdsuteamodiey dasive nlelrerhy3ger i &S -
nmode, respectively. To return the node fromthe hyper-EE node or hypelNa&

nmode rnicved hEo RERDMODEE s ildeRer Tie Ogkpasilivec modddechypespbndingy tor the
hyper Tv flag is reset. The hyper-Av flag and the hyper-Tv flag are al ways

reset #He te&podliyeBfbak -"REMADEYs (dfe FHSWn IWD-TaBLENC4 méW¥ioned
accordingly, when t he aut o/ manual sel ection swi tch SWA/M is

swi t chiighye from "MANUAL . to "AUTO', or when the taking lens is
detached from and again attached to the canera body,. the exposure node

o i tiall 26 onhRel I TS LG AT1D RS UbBsBRIBea fodfifu 3K bdgns 15

the auto-1ens accordingly
detail with reference to Figs. 34A and 34B. The hyper-EE

and hyper-ES modes have no independent mode No. and have an \)
exposure mode No. (14) which is the same as_.that._of the \;J |
hyper "program. The hyper-EE and hyper-ES modes can be
discrﬁminated by the Hyp-TV and Hyp-Av flags, respectively. | -
The taking lens in the illustrated embodiment has, an '
auto/manual'éelection switch SWA/M which is actuated by the
diaphragm ring thereof. When the auto/manual selectiqn-
switch SWA/M is moved to the manual side, the diaphragm is
set on the taking lené side. If the lens-manual mode is
detected at step S241, the cbntrol proceeds to step S242 to

select a desired exposure mode from among the LM diaphragm

»

priority (ES)  automatic exposure mode (exposure mode No.
2), the LM hyper-manual exposure mode (exposure mode No. 1)
and the LM bulb exposure mode- (exposure mode No. 0). The LM
diaphragm priority -automatic exposure mode (exposure mode
No. 2) is the initial -exposure mode.

At step S242, whether or not the mode. switch SWMODE

is ‘turned ON is - checked.: If. the mode switch. SWMODE is



the auto/manual selection switch SWAUM is swtched to "AUTO', the
exposure node is switched node by node in the order: program node-
hyper - program node- ~ limted program node- ) LA bul b node-
program node. The exposure node is indicated (steps S241, S252 - S257,
S264), when the exposure node:;switch S I's turned ON and the Tv
electronic dial 17 is rotated®in the left d direction. If the Tv
electronlc dial 17 is rotated in the rjght direction, the exposure
mode is tBEBRGedON; n whekherr @ dijosithe + T helgsswendent Aéadd dFdeisand
is then indicated (steps S258 [err] S260 and S264). If the taking lens is
an aut Uﬂguéhﬂdl f( ios .of théae Toxpdial e ahaogeswbi th iISWERDE) oi st hehévked .

el ectronic dial 17 is turned OFF, exposure sel ection operation is not

ef fected I8t @3313241 isS266 {aharid®53£ne261y . diallf ¢hangeé edithutsoredet s
not turned ON {i.e., clear switch SWCL is not turned ON), the |atest
exposur e amde tihe | cohtabEd tisdrepprogéédsndetS2Ghe. dliedking| ewb-udhitome?3 i s
turned ON, and if the exposure node is the hyper-EE node or the hyper ES

node, thergxphewee ig0de 8$al Nichiadgezetkh® B¢ rbbeibNPIE PFOLsafoAvdE. tHe t he
exposure node is neither the hyper-EE node nor the hyper ES node, the

Current eXpPsUE Rlekdd (BLps 8243, NaDRhYanal BoS1yhe hyper-Tv f1ag or
the hyper-Av flag is set when the exposure mpde is the hyper-EE node

or the hyper-GahedPdhe NP dildrdmic ' &i%h (5 €A% %@%teﬁn:d S2GHe

¥4f leftward direction (counterclockwise direction), .i.e., if
\_’ the .right .direction bit is "0", ‘the exposure que. is_"

switched from the LM diaphragm priority mode to the LM
hyper-manual modé and the LM bulb mode in this order ong by
one. After the Tv dial change bit is reset, .the. control
jumps to the " check sub~routine (steps 8241_ ~ 5247 aud, 
§251). |

When the Tv electronic dial 17 is rotated -in the
right direction (the right direction bit . is "1"), Lhe
exposure' mode - is changed in. the -order opposite to. the
above-mentioned order. ' After the Tv -dial change bi;_ is
reset, the control jumps to the check sub-routine (steps.
5244, S248~ S251).

If the' exposure mode switch SWMODE is turned OFF, or.
if the Tv electronic dial 17 .is not actuated (the Tv dial .
change bit is "0"), the Tv dial change bit .is reset without
modif;ing ‘the -exposure mode, so that the control jumps to

the check sub-routine (steps S$242, 5243 and S251).



Consequent |y, when the photographer presses the «clear button 23,
the hyper-EE automatic exposure node or the hyper-ES automatic
exposure node is returned to the hyper-program exposure node. In the

exposure node selection operation nentioned above, it is inpossible to
directly select the hyper-EE or hyperEg§ automati c exposure node. The
selection of the hyper-EE or hyper- automati c exposure node is effected

by the electronic dial 17 or 19 when the hyper-program exposure
mode i s selected."Nanely, when the electronic dial 17 --or. 19 is
actuated at the hyper-program node, the hyper-Tv flag or the hyper-Av
flag is -setCheckt Bub-rbutipee can be conpulsively. changed to the
hyper-EE or hyper-ES automatic exposure node. Furthernore, when

el ectroni ¢ @hatheldheck suld-rogtinet (Bigureai5) i hief dngef EBe NOLenmgper - ES
program node, the node can be conpul sively changed to the hyper-ES or

hyperbfE flagpathe bypesw+ay Midey, reaspeiod i vgper-TY flhg isl sat, Hé on 23
is turned ON, the hyper-EE or hyper-ES autonmatic exposure  node

can RedeCPMPHd staeidn Chasiueeh € Do he 1£spearniedypeutpr ogEagrexpeRyr e
nodes. The indication of the conpul sive change of the exposure node is

perfpﬁgﬁgrLﬁvthe ¢XBgSURRADERe n@ygngyy(nyyggl(ngWNfgbg%II bepgescussed
hereinafter. The exposure nodes | ens-aut.o node and t he | ens-manua
mode ﬂ-ﬁeggﬁbgrﬁta%d and. the hyper-Tv flag represent the AE ~mode.
Namely, although ' the : hyper-EE mode and the hyper-ES mode -
are not  included in -thé types of AE modes, the hypgr—EE \/

mode and the hyper-ES mode can be discriminated by the
hyper-Av flag and the hyper-Tv flag, respectively. . )
-Consequently, the .hfper 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 respective hypér.progr_am_ 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-routine, a.nd _accordingly, when the
auto/manual . selection . switch SWA/M is switched  from
“MANUAL" to "AUTO", or when the taking 1lens is detached
from, and again attached.to the camera body.. the exposure

mode is initialized to be the hyper-prbgram expo,snre mode .

If the taking lens is the auto-lens, and accordingly,



Wi th serial nunbers. However, in practice, the exposure nodes in the
| ens-auto node and the exposure nodes in the |ens-nmanual node are stored
in the nenory of the IPU 43 as separate data. Furthernore, the

| ens-auto/l ens-manual (A/M data, the Hyp-Tv flag and the Hyp-Av flag
are separately allocated in the nenory ofQtihe | PU 43, as can be seen in
Fig. 36. The exposure nobde is determned in accordance wth the
3-bits for the | ens-auto node and the Hyp-Tv or Hyp-Av flag when the

aut o/ manuathdat auta/mManaali nadelectiarh | swibtchcha&WAyM t his di aplitaded i nigo of
the taking lens, is "AUTO', i.e., "0". On the other hand, when the

aut o/ nenuakagpon, (AhY texposete nodd P Alswitcled mbde the mo@esuif nase
S det%r’m ned in accordance with the 2-bits for the | ens-manual nobde. The

exposure npggefat @ Oprdgbhhs mdaleusi ng -b?&rlgeo@ﬂéﬂvemaeéwe--rm_ciqnartcéd he
manual exposure node is sent to the CPU 41. he correspondence in the

exposure cam P le and CPU rm?g) By eidbdele | Phandr&h U nsashowhd n
y lo

Tabl e 4. noty Loc n theé menor ck operation, the exposure value Ev

T A O 5L g B s s 0

when the 'eprsure mode switch SWMODE - is. turned ON and the
= Tv electfonic dial 17 is rotated in the leftward direction.
&g If the Tv electronic dial 17 is rotated in  the right
\_/ direction, the exposﬁre mode is changed in - the order
oppbsite to the above-mentioned order and is then indicated
(steps 5258 ~ $260 and S264).

| If. the taking lens is an auto-lens and if one of the
exposure mode switch SWMODE or the Tv electronic dial 17 is
turned OFF; expoéure. selection operation 1is not effected
(steps 5241,.5251 «vSZSj. §261). If the clear button 23 is
not turned ON (i.e., clear switch SWCL is ﬁot turned ON),

gﬁ. the latest expogure mode is ihdicated (steps.8261 and 8264).
1f thé clear button 23 is turned ON, and if the
- exéosure ‘mode 'is the hyper-EE. mode or the hyper ES  mode,
the exposure' mode is iﬁitialized -to be the hyper—program
mode. If the exposure mode is neither the hyper-EE mode nor
the hyper ES mode, the Current exposure mode is maintained.
Namely, since the hyper-Tv flag or. the hyper-Av flag is set
when the éxposure - mode is _the hyper-EE ' mode - or the

hyper-ES mode, the flag is reset _(steps S261 and S263).



pressed twice. Nanely, every time the hold button 25 is turned ON
and OFF, the nenory | ock of the exposure value Ev and the rel ease thereof..
are repeated. For exanple,” 3 bits within the nenory lock flag data
in the RAM 43b are enployed in the nmenory |ock operation. As can be
seen in Fig. 38, one bit is the M. mQ e flag (hold bit), another bit the
present hold switch data, and another t the old hold swtch data. Al
of these data are cleared at the initial state. The nenory | ock

oper at | ofoBFeIneptLyse iwheyrrf dhted RBOLOBFSRYErF| PreFyes| nthe s clear
operation, every tinme the hold switch 25 is ON and OFF, the M. node flag is
set and batten F23st, thehehypesc®E hAutamptin RABOFULE r AMader r@E t Shehe
old hold switch data, so that the OV OFF state of the hold switch 25 i\es
I nput t-mrwﬁﬁsemum#5M I SI¥ROAGEE st@19§8.864_15, amﬁtlBBI’FB;. _tO Natbey,
when the hold switch is turned ON and OFF, the M. node flag is set at
"0" and hyset-progtam ewppevreveioge.The hold switch 25 is a nornally open
sel f-returning type. General ly speaki ng, since =~ the processing
time of the Imi ctbeonpxpesures medier ersdlectsitr t opdwa tomr yméwtkoned
sub-routines are repeated several times while the photographer actuates the
hol d swiasdvep. itheisafimpossitaest abe dirédEl pr esercthotite Swyfp@?t-@ii aors .
checked (step S645). Since the ML node flag'is reset
hyper-ES automatic exposure mode. The selection of the
hyper-EE or hyper-ES automatic exposure mod_e_.is effected by ~
the electronic ':dial 17 or 19 when the hyper-program
N
exposure mode is selec_ted. Namely, 'whgn-- the electronic dial
17 or 19 is actuated at the hyper-program mode, the
_hyper-—lTv_‘ fl‘ag or the hyper-Av flag is set, so that the mode
can be compulsively changed to the hYper-EE or hyper-ES -.
_a_utom_atic exposure mode. Furthermore._ when the electron:.c-
dial 17 or 19 is actuated at the hyper -EE or hyper-ES
program mode, t_he mode can be compulsively. changéd to the
hype;—-ES or hyper-EE automat‘ic exposure mode, respectively. \J
__If the ¢lear button 23 4is turned ON, the hyper-EE or
hyper—ES automatic exposure mode can be compulsively
~changed to the respective hyper-program exposure modes. The
indication of the compulsive change of the exposure mode is
performed in the exposure mode indication operation which
will be discussed hereinafter.
The exposure modes in

.the lens-auto mode and the lens-manual mode are designaﬁed



when the hold switch 25 is turned OFF, the control proceeds to the nmenory

| ock indication operation. Since when the hold switch 25 is turned
ON, the M. node flag is set, the control proceeds to step S647 to check
the old hold switch data. Upon the first operation when the hold switch
25 is turned O\, or upon the second and s equent operationswhen the hold
switch 25 is?fturned OFF, the M no flag is reset, and
accordingly, the control proceeds to step S651. Upon the second and
subsequentwiiger semidd wnembelrs .hol dHewevelr, 25ins prackic€N drheip@xpdmire
first operation when the hold switch 25 is turned OFF, the M. node flag is

set, ar-\i/dzmdnsdiinglt;he'tMenseaultol modecalnl t ehet caxgufsitre \hodesr. bn . raie
the ML ffode flag is set is checked at step S651. If the M. node flag is

set, the fileis-imaniaarnddel arehestbgdi 9l ERéCohenidty ME MeHe fiFAD 43 <&
(steps S655 and S653). Wen the M nmdde flag is set, the

current edudtfte/aliiealV ereAOERIré! 0CKRE) 1 il dUtd AR -mub 1 | 38 /A6

set for 5 sec. Thereafter, the controf procéeds to the M indication

oper at | on doleps ¢FASSySOR] HYho0aHa khe! MyMLagodedd agdes chparade e

control direct’ly proceeds to the M | ndicatjon operation (steps

S653). At t%'g: - g_Ithr- t h We fd ag,Ls I be dwske

When the eﬂ(}l as%\%l%'?chﬂg s ™ %‘r’ggd °C§\l, %h'lt&he r?ojde ?%aézsd?ls g%t, - and'qu

accordi nglpxﬁ ét&e control proceeds to step S659.  Conversely, when the
1 T CIH 2571 : '

hold swit i's turned
St The exposure mode is determined in accordance with

\_, the 3-bits for the lens-auto mode and the Hyp-Tv or Hyp-Av
flag when the auto/manual data (A/M terminal), which. is
switched by the diaphragm ring of the taking lens, 1is
"AUTO", i.e., o, On the other hand, when the auto/manual
data (A/M terminal) is "MANUAL", i.e., "1", the exposure
mode is determined in accordance with the 2-bits for the
lens-manual mode.

The exposure mode data of 4-bits including both (he
auto exposure mode and the ﬁaﬁual exposure mode is sent to
the CPU 41. The correspondence in the exposure modes (1PU

mode and CPU mode) between the IPU and CPU is shown in

R Table 4.

Memory Lock-
In the memory lock operation, the exposure value Ev
is locked in the memory when the hold bhutton 25 is pressed

once and the lock is released when the hold button 25 is
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OFF, the ML nbde flag is <cleared, and accordingly, the control
directly proceeds to the ML indication operation. In the M. indication

operation, the asterisked nmark indication flag is cleared. |If the M.
node flag is reset, the control is returned . If the M. node flag is set,
the asterisked mark indication fl Is set, and then the control is

returned (steps S663 and S665). WhePtt he hold switch 25 is turned off,
the present. ML switch data, the old M. switch data and the M. node fl ag
are al preksededtwin@osamel fpdeevetyditcite orthe Mode batdon S@5 iWal ue
Modi ficati on Exanples of the indication of the LCD panel 69 and the

i ndi cat@rneai DN/ and tOFP, t keel insifdryr toehoWT sthe bypésdeet ovahee | EVt -and
right, respectively, in Figs. 41A through 41F, Figs. 42A through 42H, \a#d
Figs. & itheOusdndade theldedf Jaredpeaildd. t heor nekamprog ! piests
liquid crystal segnments) such as letters, marks, synbols and figures
etc. GOPRiAt UEh89 mbR8ryl Ndidal i o dAf 0§aRET ORnal enehOWAM  4319. afdB
shows the indication 8d| splay) when the main switch SWAIN is-turned
O Wipfoed [IUERS SRONbYP! Bt | BEeTald 0k CXREP Edn  nelNBebfl a1, 0nship

bet ween = t he exposure ndication operation and the indication

di spl Ialol b | b b | f ' )
(6 ) v, ooy D0 DERGY LBoh! EFEC 847 551 OA ARNEHPE -

The expoSur é o cation opeération IS rrie
accor%aﬁcetwet hpxt'gseexpéo 1% switch data, and another bit the old _
hold switch data. All of these data are cleared at the U
initial state. . ' : :
' o/

‘The memory lock opération at step S236 is perf_orx._n.ed.
as follows (Fig. 37). 1In this operation, every time thc -
hold switch 25 is ON and OFF, the ML mode flag is set and
reset,’

First, the present hold switch data is transferred to
the old ‘hold switch data, so that the ON/OFF state of Lhe
hold switch 25 is input to the present hold switch data
(steps S641 and S643). Na.me'ly, when the hold switch is- \/
turned ON-and OFF, the ML mode flag is set at "0" and reset
at "1",- réspectively. - The hold switch _25-is a normally open ]
self-returning type. Generally' speaking, since " the
proce;sing ‘time of the microcomputer is extremely short,
the 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 checked (step $645). Since the ML mode flag is resel



stored in the ROM 43a of the IPU 43. Wen the taking |l ens attached to the
canera body is an auto-lens, the control proceeds to step S302 fromstep

S301 to performthe followi ng operations. Hyper - Program Exposure Mode
| f the hyper-program exposure node is set, but none of the electronic
dials 17 and 19 are actuated, t he per - progr am exposure node is
I ndi cated as shown in Fig. 42B. Nanely, ¥ P" representing the

hyper - progr am exposure node, "Tv 8000" representing the initial val ue
(1/8000 seten dfhe t heldsisutitteth 2%edd, turhed SOBF, (hleS.dgntreprpsenteag
the initial value of the diaphragmvalue, "22" representing the nunber of

the phot ogbaptiee fuiemiBay ofi ookl Mmablicappear éoperlieibkD pamainceSOwheandenkhe
initial™ values of the the shutter speed Tv and the di aphragm val ue Av

appear i nhbia el opsunid Filribahion ! Nenki MIST mbdkera 233025 t eI e
S308). The I|IPU 43 reads the optinmum shutter speed v (transferring

shutter SBBREEYordiibdd1°eAPdvRM S53pNTANTEHELNC e 416°8B18Y "dpkcn

di aphragm val ue A cal cu nt per - program exposur e

oub-T Ut THBCRY pdRUihl AN Uae LU GhGURANEAR' e ) ey 2l
addreesses_t hereof (steps S309 gnd S310). The _transferring shutter eed
TUT and t REEOPAnGPr 1ohquBPR ik nFetPhe APd - sPBRERUFRY: RPAl il RS
indicated |0 the, fRLANG &5 20 turnea OFF, the ML mode flag is
&gf reset, and accordingly, the control proceeds to step S651.
N Upon the second and subsequent operations when - the bhold
switch 25 is turned ON or upon the firgg operation when the
hold switch 25 is turned OFF, the ML mode flag is set, and
accordingly, the control proceeds to step S649.

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 set, the current
exposure value Ev is storea (locked), and the power hoLd:
flag is set for 5 sec. Thereafter, the control proceegs_to_
the ML indication operation (steps 5655, S657 and S659). 11
the ML mode flag is cleared, the control directly proceeds
to the ML indication operation (steps 5651 and S5653).

At step S649, whether. or not.th;_ML mode flag is set
is checked. -When- the hold switch 25 1is turned ON, the ML
mode flag is set, andfaccordingly,.fhe control. proceeds to

step S659. ° Conversely, when - the. hold switch 25 is turned



the indicator unit 71 within the finder provided that the power of the CPU
41 is held. Wen the Tv electronic dial 17 is actuated (i.e. when
the Tv dial. change bit 1is .set at "1"), the hyper -Tv flag is set
and the h'yper Av ' flag is reset thereby actuating the hyper-EE
automati c exposure node (steps S303 a @ﬁpSSll). Thereafter, the shutter
speed Tv is nodified in accordance w the operation of the Tv electronic
dial 17, with the nodified shutter speed being stored in the RAM 43b at a

pr edet @, ne¢headgf,eShodet he188f - 13ndc1theedyPahaFEagbe@anGd yeXPRH €
node and the set shutter. speed Tv, etc. being indicated in the LCD

panel CgéﬁSﬁd ggggi? B@%@eeﬁ@ %thé’ml. ui ica affor@¥Bratfohl.9. 42G

(steps he tnitral value o e set diaphragmvalue Q¥ is

a val ue-ca'-cstt,ateg%t 1 D3 ARSI ML OLIR AT © TROCa b IBIPha R |

exposure node ‘hr ee quarter
surround S Ty the t I o] ocC oV synbol
"Tv", %EEB \{san‘gp??t e?r\rltweigljngg'rél ?’Jritl:: n\é}{% eﬂnuﬁeti% &%g‘go Y in
the finde indicatQr unjit 7 re t he Lbiljt

shut t eFﬂgpe‘e‘H‘ﬁ’EP]nDde |’6%'E‘F’6ﬂe&by ’fog | OW‘ odg hgiafﬂv tf )eéter oni. Egﬁl al
17. Wiile the power of the CPU 41 s heId the | PU 43 reads (or

recei vé§):eHéF§e?AV'F'Frt‘,‘orr’é§b'cﬁﬂ)‘?’rfb“to LRE oph§ mFgt. and then = the

control is returned (steps S663 and S665). When the hold .

L J

switch 25 is turned off, the present ML switch data, the o
old ML switch data and the ML mode ftag 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 left and right, respectively, in Figs. 41A
through A41F, Fiés. 42A through 42H, and Figs. 43A through
43cC. In Fig. 41A, all the indicating elements (liquid

crystal segments) such as letters, marks, symbols and

'Y

figur?s, etc., constituting the indication information are
shown. Fig. 41B shows the indication {display) when the
main switch SWMAIN is turned OFF. The other figures sth
various indication examples. The relationship between -the
exposure mode indication operation and the indication
(display) will be described below with reference to Figs.

39Aa through 39D. The exposure mode indication operation is



di aphragm value Av (AVD), <calculated in the hyper-EE automatic
exposure sub-routine, and stores the data in the RAM 43b whil e indicating
the sane in the LCD panel 69, etc. (steps S314 and S315). When t he Av
electronic dial 19 is actuated (i.e., when the Av dial change bit is "1"),
the hyper-Av flag is set and the hyper-T gLag is reset thereby actuating

t he hyper-ES autonati c exposure nobde (st§§ S304 and S316). The di aphragm
value Av is wvaried in accordance wth the direction of rotation of
the Av el eatrrdeidc oufl b9, the thpl t4B3 Hedi dcedrdanplr agitvaltie Apro§ram
stored- in t he RAM 43b. The hyper-ES automati c exposure node and the

modi fi ed deapbaagm tAUROMY 43¢ ofdineatgds i48 t he LCD panel 69 and the
finder ¥ndicator unit 71, as shown in Fig. 42H (steps S317 and 8318) The

initial value ogpbhe gfd %@%@agme@l U tichéa @ 02! tReCaddmd i €boay t g

hyper - progr am exposur e node or "t he hyper-EE exposure node. Not e hat in

the t o blac sty 0  BhECTeMEfof, HHACkaM | Rl rebl SOl <88
the line sgﬁge£+ é go?Ietﬂgnﬁo?kowaggpﬁpgggttiﬁg%lnder indicator unit 71,

repr esent ty of gm “va Av  nodification by
rotation of the Av electronic dial 19. The IPU 43 reads data (TVT)
corresponding to the ' ' ' . :

h Y

e A



optimum shutter speed Tv (TVD) calculated in the hyper-ES automatic
exposure sub-routine 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 the finder i ndi cator unit 71 (steps S319 and S320). Wen the
hyper-EE or ES automatic exposure nod Is selected (i.e., when the
hyper-Tv or hyper-Av flag has al ready% een set), t he IPU 43
stores theg optimumtransferring shutter speed TVT  and t he
opt i num tr andfyped-Rrogrim BExpasare vidbde  AVT, calculated in t he
hyper - ES or hyper-EE aut omati c exposure sub-routine by the CPU 41, into the

RAM 43b .and difspthgs hyse sapfoghamheetpdsprscimdde disc.seeyerbuf meirdeher of
the electronic dials 17 or 19 are actuated. "Nevertheless, the |IRW

43 doegs naihderdpédtibrRiAVddliadat | oy of ahlle diBaphimgm yetuetéd, or tihe
shutter speed Tv (steps S303[err] S305, S313[err] S315 or S303[err]

S306, HKpaep &bg@%ﬁp)exﬁbﬁﬁre theaehoiHIiMNNVatePNas O$RéEn tie Fig.

el ectronic d| al 17 to SWI tch the hyper-program exposure node to - the

hyper - gBpautypdmdi ¢, eXB e%'&'i‘xt%‘ﬂgeckhéh@uy%&t‘-lﬁ‘og'ﬁd%ﬁdeﬂosure

Slmlarly, It 1S possi e for he photographer to switch

e REBELY SoPnths UR HPEISE e aetgaec, o

and se I aphr ng the Av electronic ial 19.

|n the "'ex%”a;ﬁutgﬁbod'sgsg MRON 5Bk CPLPG. 65X PPSPEESMRYRY chile

opti muftf - _ | 3
initial value of the diaphragm value, "22" representing the \J

number of the photographed frames of film all appear in 'Ehe
LCD panel 69, and the initial values of the the shutter
speed Tv and the diaphragm value Av appear in the_ indicator
unit 71 within the finder (steps S302 through S308).

The IPU 43 reads the optimum shutter speed Tv
({transferring shutter speed TVT) and the optimum dj.aphragm
value Av (transferring diaphragm value AVT), calculated in
the hyper-program exposure sub-routine by the CPU 41,
provided that--the power of Ehé CPU 41 is held _(remains on) \J
and stores these data in the RAM 43b at predetel_;mined
addresses thereof (steps S309 and S310). The .transferring -
shutter speed TVT and the transferring diaphragm value AVT,
stored 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-1Iv



shutter speed or the opti num di aphragm val ue, calculated in the previous

exposure node, becone the initial value of the exposure factor (i.e., the
shutter speed or the diaphragmvalue) which can be set at the newy
sel ected exposure node.  The initial value of the exposure factor, set
at the newy sel ected exposure node, can qﬁgain be varied by the
subsequent operation of the electroni dial 17 or 19.

Alternatively, it is possible to adopt a control systemin which the

exposure tor nogj i eq.. At _ki,ME exposuyr ndeq
changed. 5£g§an1§e Eﬁﬁérsggéd q?F%n1?* ggb%ge d?%%ﬁss?%n,Qe%ﬁgpngﬁeéﬁgﬁybe
swi t ched er: EE aut.amati c exposure node or t h r-ES .
aut oty e RIIRNE R papeRsER) R fopabre kre medE WheRePRe 3704,
button 23 i ned . The change from the hyper-EE  auto I, C .
exposure 2 d§5#g)t’he'r%’bi?g auttg‘ﬁat'?l&“’é&ﬁﬁs ‘Eﬁjod'g"an‘ds 'vﬁ"eg?%éﬁga tan
be effected by the rotation of the Av electronic dial. 19 and the. Tv

el ect r oni¥CCRRIPnce gWwithe dhe-topeFgtion| oFf Hhe; fvy&iegbePrniGh8detent -
when the hyper-program exposure node is selected, the diagrams shown
at a sol iwith| bhe mnedidiied] shnktendspegd: thainmdstasadd in nkhenRAMy. 43l
can®be easily obtained by actuating the clear button 23 and the

el ectroniat di g s predetet®jinedspesidnass. [theyreodnti sndd abwwe Wiyper-EE

reference to Figs. 33 and 34,
N automatic exposure mode and the set shutter speed Tv, - etc..,
e beiqg indicated in the LCD panel 69 and the finder
|\ indicator unit 71, as shown in Fig. 42G (steps 5312 and
S§313).

The initial value of the set diaphragm value Av is ‘a
value calculated at the hyper-program exposure mode or Lhe.
hyper-EE exposure mode. Note that in Fig. 42G, the  three
quarter circle which surrounds the symbol "Tv" and the two

black arrows located above the symbol  "Tv", in the . LCD

panel, and the line underlining the numeral "4000" in the

bl finder indicator unit 71 .répresent the feasibility of
the shutfer speed Tv modification by rotation of the Tv.

) electronic dial 17.

- while the power of the CPU 41 is held, the IPU 43

reads (or receives) data (AVT) corresponding to the optimum’
diaphragm ‘value Av (AVD),"céICulated in the hyper-EE-
automatic exposure sub-routine, and stores the data in the
RAM'435 while indicating the same in the LCD panel 69, etc.

(steps S314 and S315).



the hyper Tv and Av flags are released when either the clear button
23 is turned ON (steps S261l[err] S263), t he hyper - program exposure
node is selected, the main switch SWWAIN is turned OFF or the taking |ens

Is detached fromthe. canera body. When the main switch SWMAIN i s turned
on or when the taking lens is attached, the node is returned to the
initial node, i.e., the 'hyper-pr@gbam automati c exposure node. Program
Exposure Mode When the ordi nary program exposure node is selected, "P",

in the LCD

which repr nts the program_exposur de | s,...ndi cat ed
panel 69 ‘?é?%pst%%m‘?" S%k%gr%%ﬁﬁ S‘?Z%?. P?Fu%?'hear%%?é«;gé%eﬁlt%é' power
hold of the CPU 41 is effected, the |PU 43 reads the conmmunication TVT, AVT
data”@b‘??egﬁ’&hd%‘ﬁgdtlélt hehande oditmuhP shudt ther gﬁ@e YRF G t% pt  Frurhe’
di aphragm value Av, calculated in the program exposure sub-routine,
and s®F e@Nhethst DYPEENEY RAA2BY isThECESta tRETREYc ARG HIRGe 1D panel
69, etc., as shown in Fig. 42A (steps S324 and S325). Limted Program
ExpodWWRemtiER pptomahdc “exppsere medegrbeterx§39dr eand nEddo) . tHre
_phot ographer can nodify the upper and lower limts of the- shutter speed
and tdieaphzadgm agvatakeue,Abot Asvavamiedil odg t eeqedpnee di wgkhns, they.
actuating the electronic dials 17 and 19 and the hold switch 25. '
direction of rotation of the Av electronic dial 19, so

that - the modified diaphragm value Av. is stored in the RAM

43b. The hyper-ES automatic exposure mode and the modified .
diaphragm value Av are indicated in the LCD panel 69 and o’
the finder indicator unit 71, as shown in Fig. 42H (steps
S§317 and S318).

- The initial wvalue of the set diaphragm 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 arrows located below the symbol “Av", in the LCD
panel, and the 1line 'underliniﬁg the numeral "8.0" in the ~
finder indicator unit 71, represent the feasibility of. the
diaphragm - value 'Av modification by rotation of the Av g
electronic dial 19. ‘ ' ' - ' . -

The IPU 43 reads data (TVT) corresponding to the
optigmium shutter speed Tv (TVD) calculated in the hyper-ES
automatic exposure sub-routine 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 the finder . .

S,



Selection of the I|imted program exposure node is indicated by
I1lum nating t he t hree quarter circle surrounding the synbols "Av"
and "Tv", as shown in Fig. 41C (steps S461 and S462). \Wien the cl ear
switch SWCL is turned ON, the |ower and upper limts TVI and TV2 of the
shutter speed and the | ower and upper Ii@'\ts AVl and AV2 of the diaphragm
value are initialized (steps $S463-1, $463-2). The initial values of the
shutter speed |imts and the diaphragmvalue |limts at the limted program

exposur ej x@fieator thei t | YUSt et pd §0dkRANE 330y .as follows. Nanely,
TV1=TVM N=30 (sec.); TV2 =TVMAX=I/8000 (sec.), AVI=AVM N, AV2=AVNAX.

el echetl for (e FRe! ypEE RE o (BB b DR P AR A S R
the phoraaedidhe Saden &t (06, EPBEINB8G PReeERR e T a e i s
N ve atmeadi” bRen’ ABRETPOLNERE®, P CHin adonas T theo T oRram
processes are initialized when the_clear button 23 (clear swtch
SWOL) | $HARSFEFTAT WieSPUERET phofBREHeri nhVEwi t @MY swethes  t GPAdIUTON
or swhen the power is held, even if the photonetering switch SW5 is
turned dr@nsferrdgng r odigrbragss t yaduep (st §pdcuidgitedsseing) . tiyen
t he photonmetering switch SW5 is turned

- hyper-ES or hyper-EE automatic exposure sub-routine by the -
— CPU 41, into the RAM 43b and displays the same on the LCD -

\Jpanel_sg, etc., even ivf neither of the electronic dials 17
or 19 are actuated. Nevertheless, the IPU 43 does not
perform the inodification of the diaphragm value Av or the
éhutter speed Tv (steps S303~ S305, S313~ S315 or S303~
S§306, S319~ S320).

Thus, the photographer can Trotate the Tv ‘electronic
dial 17 to switch thé hyper-program exposure mode to Lhe’
hyper-EE automatic ekpoéure mode and select the shutter .
speed'JTv. Similarly, it is pbséible for the photographer to
switch the hyper-program exposure mode to the hyper-ES
automatic exposure mode and seléct the diaphragm value Av
by rotating the Av electronic dial 19. In the illustrated
embodiment, upon switching exposure modes, ~ the optimum
shutter speed or the optimum diaphragm value, calculated in -
the previous exposure mode, become the initial value of the-

exposure factor (i.e., the shutter speed or the diaphragm

vall.ie) which ‘can be set at the newly ' selected exposure
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OFF and when the power of 'the CPU 41 is held, the limt value is

nodi fied, and the control +then proceeds to step S485 (steps S465-1,
S465-2, S466- S486). At -step $485, whet her or not the power of the
CPU 41 is held is checked. If the power is held, the CPU 41 reads
the optinmum di aphragm value Av and IDB optimum shutter speed Tv
calculated at the limted program exposure node and stores the data in the
RAM 43b. The data is indicated in the LCD panel 69, etc. Thereafter,
the comods. | %Theetimritddl |valve péwdrhe sexposheedfactior.cart opt jthe
directly returned (step S486). Change of the |imt values is .

ef f ect m@wlays sédebted (exppstdéS-nbded aps agalisegbentvahiedt by When the

Tv electronic dial 17 is actuated, the limts of the shutter sp
Tv ar e subgegaetd Olopiardteianed of achar deneetronid halidiy ect? onoof tilge
rotation of the Tv electronic dial 17. The limits are stored in the RAM

43b andlitedinedliv@165t epf 3465pdss HHDE) .toNsaopbe &hokénbibl Osysien S itur ned
ON, the upper and lower limts TVl and TV2 of the shutter speed are set.

Nanel y yntedh the hekfolitbONFdotbsst WAC ffdhfPied hatl | tHe t ik TReOr tpR 0dd

nunber of times, since the M node flag is set, - the:set Tv .data is
o bEpoize! BBdHS, e, TV (51 02 SI07Ler ) SATO), and when Lhe -
the set TV ag¢ can. be understood from the above discussion, the
mode . can be switched f;om .the hyper-EE automatic exposure ;\)
mode or the hyper-ES automatic exposure mode to thg hypgr \:)
program exposure mode when the clear button 23 is turned
ON. The change from the hyper-EE :automatic_ e;posure 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, _respgctively. In the
illustrated embodimént, when the hyper~pro_g:am exposure
mode is selected, the diagrau_ts shown at a solid 1line, a
dotted line and a dotted and dashed line in Fig. 10 can be ~
easily obtained by actuating the ‘clear button 23 aqq the
electgonic.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~ S263), the
hyper-program . exposure mode 1is selected, _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



data is nodified to the upper limt TV2, and the control proceeds to
step $S485 (steps $S467, S$S468, S469,5472). |If the hold button 25 is not
turned ON. change of +the shutter speed is not effected (steps S467,
$485). On the other hand, when the Av electronic dial 19 is turned ON,
the limts of the diaphragmvalue are c ged simultaneously wth the
limts of the shutter speed Tv. Nanety, the diaphragm value is
increased or decreased in accordance wth the direction of rotation
of the Ar efleeirdahiec thking 13ens The ditapdcled) ‘cheuanodé densequaghewn
stored in the RAM43b and indicated in the LCD panel 69, etc. (steps

SA75, SA76b. thef UG 11D hwden 18 U nedneN Hypdriipdddrdm I | 88t SkhagRc0dd
nunber “of tinmes, since the M. node flag is set at "1", the set Av data is
modi fied §QpbBereOWabagbi Mt AV1, and when the hold button 25 is turned ON

t he second ?ine or an even nunber of times (M node flag is O'), the set Av
data is nodified to the upper limt AV2, and the control proceeds to step
S485 (steps S478, S479, S482). Upon conpletion of the nodification of the
limts TVl and PTVZ and AVl _apnd. AV2 of the shutter speed and the
di aphr agm val ue’ *P#E2 RISPEEGYOPRe optinum shutter speed Tv and :

di aphragm val ue, Av calculated in the limted ﬁg(ﬁg‘; am exposure node and

stores the dat V@Rt HReRARFA3BATY RFA8HaPh £ FowdPdgr {He SPFOLeds

hel d (steps S485, $S486).
b P", which represents the  program exposure - mode, is

o indicated in the LCD panel 69 (steps S301, S302, S321 -~
— 5323), Furthermore, when the power hold of the CPU 41 is
effec't':ed, the IPU 43 reads the communication TVT, AVT data
corfespbnding “to | the the optimum shutter: 'spee& Tv and the
optimum diaphragm value Av, calculated in the : program
exposur'e su'b"-routine,' and stores the data in the RAM 43b.

The data is indicéted in the LCD panel 69,  etc., as shown

in Fig. 42A (steps. S324 and S325).

Limited Program Exposuré Mode

In the limited program exposure .- mode, the
photographer can modify the upper and lower .limits of Lhe
shutter speed and ‘the diaph_ragm value, both varying along
the program diagrams, by actuating the electronic dials 17
and 19 and the hold switch 25.

Selection of the 1limited program exposure mode - .is .
indicated by illuminating the three quarter - circle.

surroiuiding the 'éymbols ‘“pAv® and "Tv", ‘as shown -in Fig. 41C- .



The stored data is indicated in the LCD panel 69 and the indicator unit.
within the finder. As can be wunderstood from the foregoing, in
the limted program exposure - node, the shutter speed and the diaphragm
val ue set by the photographer are changed to the upper or |ower shutter
speed limt and the upper or |ower qéﬁéhragn1linit when the hold switch 25
Is turned ON. In an alternative, nge the shutter speed limts or the
di aphragmlimts every tine the electronlc dial 17 or 19 is actuated, it is
possi (Bteps S46D amd $HE2 pt ions at. steps S467 and S477. LA ES Aut omat i c
Exposure Mode Wen the body-set diaphragmpriority (ES) automatic exposure
nmode (| ens-whdm Eheautdeati CsRKPERUISWOMdd)s taraedecORd, thde l1dukdr panel
69 and the indicator unit 71 within the finder are displayed as skgan
i n Fighd 4dPpéft AimMiIH 1TvE3Qhd SE¥D. ¥ 6EneS3Hl etét S3pded VRAR tthe: AV

el ectronic dial 19 is rotated, the diaphragmvalue Av is increased or

decr agspd - hAd Wﬂameﬁlt\éﬂ tiwlt%a dhvectdonenel aftdapn thangof,

stored as the set diaphragmvalue Av in the RAM 43b, and indicated in the

LCD | 1 8Pe 181 zex\h&r%tgb% pg 5-9f %%e eheldieihe VA4 % outputs

t he |aphragn1va ue calc at e | aphragm priority automatic

CXPORH CendD egmtte‘} %ﬁgfi d’ 4t]s MhChnd e?ﬁanQSm QPA1 M Sl Er speed

ragn1 priori
at the limited program exposure mode in the illustrated

embodiment are as follows. Namely, TV1=TVMIN=30 (sec.): TvVZ2 U
=TVMAX=1/8000 (sec.), AV1=AVMIN; AV2=A\_IM_A_X. These initial \J
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 is turned OFF, the control
proceeds to step S464 to check the photometering switch SWS *
without initializing  the shutter speed limits TVl and TV2

and the diaphragm value 1limits AVl and AV2. ‘Namely, Eh;

limits set by the 'photographer in accordance with the

L/

following processes are ini'tializ_ed when the clear_ button \_J
23 (clear switch SWCL) is turned ON.
When ‘the photometering switch SWS 1s turned ON or -
when the power is held, even if the photometering switch
SWS is turfxed OFF, the control proceeds to step _5485 (steps
S464, S465-1). When the photometering _sw_itqh SWS is turned
OFF and when the. power of the CPU 41 is held, the limit
value is modified, 'and the control then proceeds to step

S485 ‘(steps - S465-1, S465-2, S466~ S486). At step S485,

L S Al it b 4



aut omati c exposure sub-routine, stores the data in the RAM 43b and
I ndi cates the sane in the LCD panel 69, etc. (steps S334[err] S338). LA EE
Aut omat i ¢ Exposure Mode When the 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 i s shown in Fig. 42C, in which
the initial value (1/8000 sec.) of the tter speed Tv appears (steps
S301, S302, S321, S331, S34l1[err] S343). When the Tv electronic dial

17 is rovdedder toe phbt ttdhe powed ofv the CPlicrédaskéd hedddets eebedkeidn
accordance wth the direction of rotation thereof, stored as the set

shut t er-’\_s/pééd TBhe n pdweRAM d3bheddd | i at @BUI n4tthe de@dspanighe 69opet mum
When the power of the CPU 41 is held, the IPU 43 outputs the shutter
speed TVTdiaphragat edvalue the Shiid er tRpeedptimin t ysRUt 08Rt | GpREDSUTe
node to the CPU 41 which reads the optinmumtransferring di aphragm val ue AVT

cal cul at edchbchatBB ai¥ OFREI Q MAPESAT Pro}gramUbkpesuatd mdds eanldhes ggkasi n
the RAM 43b and indicates the same in the LCD panel 69, etc.

respecti vekhe FatIOMW thHe FiRAM 44p (St ae B4€al 85l Maté‘&p§ﬁ I\@{@_uai cn
Exposure Mdde I n the hyper-manual exposure node, the function equivalent to
the Calcul gbhop @9, etc. Thereafter, the control. is returned. If the
- power is not held, the control is directly returned (step
k/ S486).
N\ Change of the 1limit values is effected as. follows
(step S465-2 and steps subsequent thereto).

When the Tv electronic dial 17 is actuated, the
limits of the shutter speed Tv are increased or decreased
in accordance with the direction of the rotation of the Tv
electronic dial 17. The limits .are stored in the RAM. 43b
and indicated (steps S465-2, S466).

When the hold button 25 is turned ON; the upper and
lower limits TVI and TV2 6f' the shutter speed are set.
Namely, when the hold button 25 is turned ON for the firsl
time or an odd number of times, since the ML mode flag is
set, the set Tv data is modified to "the lower limit TVl
(steps S467~ S470), and when the hold button 25 is Eurned
ON the second time or an even number of times, the set Tv
data is modified to the upper 1limit TV2, and the control.
proceeds to step S485 (steps S467, S468, S469,5472). If the

hold button 25 is not  turned ON, change of the shutter



T TR R AN e R .

the shutter speed Tv and/or the diaphragmvalue Av in the program exposure
node, the: EE automatic exposure node or the ES automatic exposure node
i s achieved by actuating the clear button 23. Wien the body-set

hyper - manual exposure nobde is selected, the display of the LCD
panel 69, etc., is as shown in 5Li(og. 42E (steps S301, S302, S321,
S461, S331, S341, S349 [err] S351). When the Ev check sub-routine

is perforned, the shutter speed Tv and the di aphragm val ue Av which are

| ncr eaysbdri slamtcasffedtrediCCoOt dpaCce46/{ hsabBb)di rection. of rotation of the
electronic dials 17 and 19 are set in the RAM 43b and indicated in the LCD
panel 69, eigh, th€SRRHeYchand$t GhedBSehe INv tbPedPYERiEf dila CPY 4% i-s
hel d, the shutter speed TVTI and the diaphragm value AVT select esw i N
the ARl SBROSUERe M0 Y Qﬁtp%et Oaw?h%’bln%am cldeLadpaliyea

specific point LED bit calculated in body-set manual exposure

1 ety | WARE TR T IR AT SR EROREET 578 Y (ot eps

el oot By o GnEy) 8y SERERHh® PFfa O o ifeatiiied Cort MR TRARRAL P (U0, <

(Stepg 00, 202, R RAL 0 R S 0 e 0 3 the v
electronic dial 19. The diaphragm value 1is consequently .
stored in the RAM 43b and indicated in the LCD panel 69, u

etc., (steps S475, S5476). If the hold _pui’:ton is turned ON U
for the first time or an odd number of"l: times, since the ML
mode flag is set at f'l"; ‘the set Av data is modified to the -
lower. ‘limit "AV1l, and when the hold button 25 is turned ON
-the second time or an even numBer. of times (Ml mode flag is
"0*), the set Av data is modified to the upper limit AV2,
and the control proceeds to step S485 (steps S478, S479,

5482).

Upon completion of the modification of the limits TVI

©

and TV2Z and AVl and AV2 of the shutter speed and the
di'aphrag'rh value, the CPU 41 reads the optilﬁum shutter speed
Tv and -diaphragm .value Av calculated in the limited program
exposure mode and stores the data in the RAM 43b, provided
that the -power- of the CPU 41 is held (steps S485, 5486).
The stored data is indicated in the LCD banel 69 and the

. indicator unit within . the finder.



100 When 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 [err] S365). In the
body-set shutter priority exposure di aphragm priority exposure
node, nmanual exposure node and bul b exposur node, as nentioned above, the
phot ographter can set the shutter speed Tv and the di aphragm val ue Av by

actuating the el echgonicandi @ Iinddesiddoa! NFirbins %L, £ditgdiHge qyﬁ”%he
circle, the arrows, and the letters "Tv" and "Av" appear in the LCD panel

69. Al h

aﬁ rren}ﬂ/gﬁedﬂ g\tjgﬁu%%cfﬂgf%%yoéﬁr% %o?’gg;ap e\rgﬂ I's al erh?ggadeﬁhhnetgﬂg
tter . t |

e Cp@éggwawwo%aﬁgpwzgggm@% g0 e

Furt hernore, _when tton r aster
mar k  of th‘épp?ﬁdloc!:at Fﬂ‘@erels er 758eefis fﬂ'hﬁi r?é}%edwﬁ turPepq%d P&at c?wer
unit 71 within the finder, and accordingly, the photographer is_alerted
that the nen%%?pPEaﬁ‘BclléaltLé‘f@%ﬁﬁ%ﬂ %}&le ﬁ"ﬁ’d’F&étiL"g i tyened pB¥ar & MRk
I n the | ens-nmanual
alternative, to change the shutter speed 1limits or the
. | diaphragm limits every time the electronic dial 17 or 19 is

~ - actuated, it 1is possible to' skip the operations at steps

— S467 and S477.

LA ES Automstic Exposure Mode
When the body-set diaphragm priority (ES) automatic
exposure’ mode _(lgns—auto ES automatic exposure mode) is
sgleqtéd. the LCD panel 69 and the indicator unit 71
within thé finder a;e displafed as shown in Fig. 42D (steps
S301, S302, S321, S461, 5331~ 8333). When the Av electronic
dial 19 is fotated, fhe disbhragm value Av is increased or
decreased in ac;ordance with the direction of rotation
thereof, 'std;ed ss the set diaphragm  value Av in the RAM:
. 43b, and iﬁdiéated in the LCD panel 69, etc. When the power
of the CPU 41 is held, the IPU 43 outputs the diaphragm
value AVT, calculated in the diaphragm priority automatic
exposure mode, to the CPU 41' which reads  the optimum
shutter speédi_Tv"léélculated in the LA diaphragm 'priority

automatic exposure sub-routine, stores the data in the RAM-



node, in which the diaphragmvalue is set on the taking lens side, is
effected by the I1PU 43 as follows: LM hyper-Manual Exposure Mde Sel ection
of the LM hyper-nanual exposure node is indicated in the LCD panel 69,
etc., as shown in Fig. 43A (steps S301, S371 [err]S373). Wen the Tv
electronic dial 17 is rotated, the tter speed Tv which is
increased or decreased in accordance ith the direction of rotation
thereof is stored in the RAM 43b as the set shutter speed Tv and indi cated
in the LdABhand &ndigatese thedisamer inithe 1LGPt meRednPd i nBEF - ( JiShRPS
S374[err] S376). Furthernmore, when the power of the CPU 41 is held, the
shutt er §p3dd- B¥B8&ind. t he di aphragm val ue AVT. selected in the manual , -
exposure node are output to the CPU 41 Wich reads the exposure i ndi c A on
bit set in the LA manual exposure sub-routine, stores the read data in the
RAM 43b, and controls the illum nation of the indicating elenments 7la and
71b (steps S37LAAFE R¥t®matpigExpsyure (Mgde (b) and (c) designate optinmum
exposure, over exposure, and under exposure, respectively.’ LM Manual ES
Aut omat i ¢ Expodimem NbtibeTheshhibber narspéeddi aphvreghty pri(@E)Xy agEgmatic
automati c exposure node is indicated in the LCD panel 69, as shown in Fig.
43B (st epxpS3dke Sndde eliks] S3BBected) f tihee @bsplapf afnetlPULCD 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 S

_ . )
lshutter speed Tv appears (steps S301, 3302, §321, _S_._331, S341~ . ~
5343). When the Tv electronic dial 17 Iis rofated, th:J
shutter_spéed Tv is inéreased or decreased in accordance
wi_th the direction of Irotation _thelreof, stofed as the set
shutter speed Tv in the RAM 43b, and indicated in the LCD .
pénel 69, eté. 'Whe_n the power of the CPU 41 is held, the
I_PU_ .43 outputs t_he shutter speed TVT calculat'ed.-i.n the
shutter speed priofity automatic exposufe mode to the CPU

41 which reads the optimum i:ransferring diaphragm value AVT \J

calculated in the EE automatic exposure sub-routine, and

L7

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 ~ S348).

_Hy_per-—Manual Exposure Mode
In the hyper-manual exposure mode,-

the function equivalent to the calculation of



41 is held, the CPU 41 reads the shutter speed TVT-calculated

I n t he | ens- manual ES automatic exposure sub-routine and stores
the data in the RAM 43b. The data is indicated in the LCD panel 69, -

etc. and the control is returned (steps S384, S385). LM Bul b Exposure
Mode When the |ens-set bulb exposure nDde} s selected, the shutter speed
Tv is set at "B" (bulb) which:is indicate n the LCD panel 69, as shown
in Fig. 43C (steps S301, S371 S381, S391, S392). Ev Checki ng Sub-Routine In
the Ev chtb& cﬁ:mxteitemnspwbdn T amd/drs\wheh RBpleragm ned 1O, Awe iopt Ehem
exposure value at that tine is locked, and if the electronic dial 17

or \r)srogtam atexpasereadiicde, e EESOauEbARLiexX pegpobsurkachélie  or
(shutte speed or di aphragm val ue) is increased or decreased

i1l accorgi¢ces éMﬁdhatJ.td‘eeprlsﬁ?Et e 95 achlledeldby QEtualtlitg the
electronic dial 17 or and the other exposure factor (dlaphragm

val ue eafhﬂﬁffﬁn 2§peed) I's decreased- or i ncreased,
respectlvé* retain the |ocked exposure value. In the Ev checking

U ot e “Z'%%B ﬁ’%@% N T A a?ﬂ'g%gﬁ?? hent

rotated by one

A SRR R A R R e

- shown in Fig. 42E (steps 6301, S302, §321, S461, S331,
.+  $341, 5349 ~8351). wWhen the Ev check sub-routine. is
\vgperformed, the”éhutter speed Tv and the ‘diaphragm value Av
which are ;incféased or decreased in accordance with the
direcﬁion bf.rotation of the electronic dials 17 and 19 are
set in the RAM 43b and indicated in the LCD panel 69, etc.,
respectively (steb 8352).
'If the power of the CPU 41 is held,  the shutter speed
TVT and the .diaphrégm' value AVT selected in the manual
exposure mode até output to the CPU 41, which reads the
specific point LED bit caléuiated in the body-set manual
exposure subfroufine, stores the same 'in the RAM 43b;_ and
controls the illumination of the exposure indicating

elements 71a and 71b (steps S353~ S360).

LA Bulb Exposure 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 §301, S302, S321, S461, S331, S341, S349, S361, S362).



checki ng sub-routine will be discussed below with reference to Fig. 40. The
RAM 43b of t he IPU 43 has a hold bit corresponding to the
switching operation of the hold button 25. If the hold bit is "OQ i.e., if
the hold button 25 is not turned ON, the shutter speed Tv and the di aphragm
val ue Av, which have already been ﬁﬁj are not nodified (steps $S421
S437). Conversely, if the hold bit is™", i.e.., if the hold button 25 is
turned ON, the follow ng operation is perfornmed. If the Tv el ectronic dial
17 is rot-aWb@ni theneAvetelgmtaratiiccdian (Ybuaserratorted sether ebiapnyadwy one
step or nore (i.e., the Tv change bit is "O') the shutter speed Tv is .
decr easedalng RAwv bysl/increased t o ddepheagedyvalne adeordanee ead &t 141~ Av
by 1/2 Av until the shutter speed Tv is equal to- 5 (Tv=- 5 - 30 §gt.)
or the ddapéctionvalfuerdvatsorqod thet Fy nakeotnodieapldiagm Y8l ues AAMAK
(steps S422 [err] $S427). 1If the Av electronic dial 19 is rotated

in the fhghhearrRAM dBbeCtdm infgktated sin tHer GiD Opanel 6 andanghe
operation - as above is performed (steps S422, S428, S429, S424[err]

$427) . l{naibstoFVuneterir pstépsdsab3 Li/g3es).rotated in the rightward
di rection (cl ockw se directiaon), the . shutter speed Tv is increased

1/2 Tv by 1/2 fy angel hepdagPoéfOMstiltiberV bti82atgasedkdddufl DincHe AV,

until the shutter
diaphragm priority exposure mode, manual exposure mode and

bulb exposure mode, as mentioned _abovg, the photographe: N,
can set the shutter speed Tv and the diaphragm value Av h%;] |
-actuating the electronic dials 17 and 19,_In this case, the
-three gquarter 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. According;y, the photographer is alerted that the
-shuttér speed Tv and the diaphragm va;ue_Av can be manually
set by actuating the electronic dials 17 . and 19,
respectively. _ - _ . : '&J
Furthermorg, .when the hold button 25 _is ~turned ON,
the: asterisk mark of the indicating element 7lc is .
illuminated in the indicator unit 71 within the finder, and

accordingly, the photographer is alerted that the memory is

locked.

Lens~Manual Mode

Indication of the exposure mode in the lens-manual



speed Tv is eqUaI to 13 (Tv=13[err] 1/8000 sec.) or the diaphragm
value Av is equal to the m ni num di aphragm val ue AVM N (steps S422, S$S423,

S430 [err] S433). If the Av el ectronic dial 19 is rot at ed in t he
| ef t war d direction (counterclockwise direction), the sane operation

as above is performed (steps S$S422, éﬁ!err]s433). The increased or
decreased shutter speed Tv and the di aphra value Av are stored in the RAM

43b and the Tv, Av change bits are reset (steps S434 [err] S437). Thus,

both the mdxduet erin spdddh T€héandiapheagni apalagm ial ustAv ccanthe taking
si mul taneously adjusted by actuating one of the electronic dials 17 or

19 WnLl/e renstsidé N0is tOLEFEEPEAUDY thel UPU B3 a0 Fd1ABws: When . the hol d
button™25 1is turned ON after the optimum shutter speed and the dlaphragm
value are manually  set. For instance, an the assunption that the

optimum shutter speed'Tv and di aphragm value Av are 1/125 sec., and
F8.0, in the hywpe{ égguﬁg d 5 SeeCMbug! v, - .if the hold button
25 is turned ON, % neﬁ%?§P ?gp P g Thereafter if for

exanpl e the Tv Seldeen%ﬁféﬂ ong E'hé' gﬁer- %h%‘i 3%@‘&%%‘ ep%nodé he

shutter speed Tv an e diap ragn1va are C ange sec.
L e ) D B AR PR Bl b R e
at - the (srtcfi.elpnsar¥38¥pe 3%nual Sg};g?surewﬁmn 'the n|¥v esc “Eéne{c SB?S? ils7
b " is rotated, the shutter speed Tv which is increased or
s decreased in accordance with ‘the direction of rotation
thereof is stored in the RAM 43b as the set shutter speed
Tv and indicated in the LCD panel 69 and the indicator unit
71 within the finder (steps S374~ S376).
Furthermore, when the power of the CPU. 41 .is held,
the éhutter'speed TVT and the diaphragm value AVT. selected
in the'manﬁal exposure mode are output to the CPU 41 which
reads the exéosure indication bit set in the LA manual
bt exposure sub-routine, stores'the read data in the RAM 43L,
and controls the illumination of the indicating elements
7la and 71b (steps 5377 and S378). Figs. 43A, (a), (b) and

(c) designate optimum exposure, over exposure, and under

exposure, respectively.



varied, resulting in a change in exposure value. This node wll be
cancel l ed when the hold button is actuated again. Second Exposure Mdde
I ndi cation Operation The second exposure node indicating operation (Figure
44) is different fromthe first exposure node indicating operation in that
t he exposure node can be changed only n the electronic dials 17 or
19 are rotated by nore than two stepS Tn the hyper-program exposure
node. Wien neither of_  the electronic dials 17 or 19 is actuated
and both the hy}ﬁgr’-‘%“%ﬁdsﬁyb\éFQM‘t\iFa&é‘PQFé“-_'e‘ Moden the lens-auto
hyper - program node _(i.e., when t he hyper - program exposure node is
sel ected) the -FR®| ajeps-mapualcp dbaphyaghe inwdiordttyr uGES) 71 amittaniat ihe
finder is as shown in Fig. 42B (steps S501 [err]S508).  The transferyjng
shutter SXRAPURE medet Hs tindidated ngndithehrbCin pahed AJ], asil shoaredidy
the CPU 41, are stored in the RAM 43b (steps S509, S510), provided that the
power of Eig CPBB4(sitepkelSBOMheB381+h8383NyperifEtheapowsat icf tREPATRY e
node i's sel ected, the control proceeds fromstep S505 to step S514,
since thetlhypks - Theldag ithesetCPUThedeaf reads | thel epshiibter S54Beekline v
operations simlar to. those in steps S311 [err] S315 are effected. On the
ot her hanrhlddldtisd hyaey E€heut oTehniscmaaqur e pspdeahtomdhiet edexddBure
control proceeds fromstep S506 to step S524, since the hypér-Av *
I lag is sulRrlroutitfecadnd®l stokrB8sSHARS #RL4 8 'heo2®amt BepoPefpl | @Rf,Siyd | ar
(0] . L )
indicated in the LCD panel 69, etc., and the control is

returned (steps S384, S385). o
- -
.LM Bulb Exposure Mode.
When the lens-set bulb exposure modg is selected, the
. shutter speed Tv is set at "B" (bulbs which_is indicated in
the LCD pane1-6§, as shown in Fig. 43Cc (steps_s301, s371,

S381, S391, S392).

Ev Checking;Sub-Routine' . , . ";)9

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 féctor

(diaphragm value - or  shutter speed) is decreased or

)



those in steps S316 [err] S320 are effected. Wien the Tv electronic dial 17
or the Av electroni dial 19 is rotated, nanely, 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 be understood from
the foregoing, in the Tv dial or Av dial c¢hgcking sub-routine, the
exposure node is changed only when thePpor Av electronic dial 17 or
19 is rotated by two or nore steps in the sane direction. Wen the Tv or Av
el ectroni c dinrreased, 19 tespanttiwailyy oo steptaina phedetl@aked exposure
direction, or when the Tv or Av-electronic dial 17 or 19 is rotated

t hereafter byabdune.sthp ithet Bvopheikingli sab-routinee abntstdp pSEGRgdsetvery
step S5¢/5 (steps S503, S511, S505 or steps S503, S521, S505). Wien the Tv
el ectronic timé thé éFectodmi€ddailay 1V andeprsi Bréhacttedli bgcldmd), step
the control proceeds fromstep S511 to step S512 in which, if the hyper-Tv
flag is "0",whéhe the TV hdlal bftheswe 25138 tGrne@sSaiN, t @neer Therehbatnode
to be changed to the hyper-EE automatic exposure node and prevent the

shut ter spocfedyed bt b NnE"UISEke ! Nifdd T/ Peha Crf!! 87BbhCBHP 9K e

nDde I's not selected Thereafter, the “control proceeds to's

RN TRV MY PRI f X e

hyper - EE autonat osur e nodeée sel ec procee
to . checking sub-routine will be discussed below with reference
et ' to Fig. 40.
\_ The RAM 43b of the IPU 43 has .a hold bit

corresponding to the switching operation of the hold button
25. If the hold bit is "0", i.e., if 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, S437). Conversely, if the hold bit is "1", . .i.e., it
the hold button 25 is turned ON, the following operation is

performed.

&“1 If the Tv electronic dial 17 is rotated in the
leftward'direction (counterclockwise direction) by one step
v or more (i.e., the Tv change bit is "0")  the shutter speed
Tv is decreased 1/2 Tv by 1/2 Tv -and the diaphragm value Av
is increased 1/2 Av by 1/2 Av until the shutter speed Tv is
equal to- 5 (TQ:— 5_ ~ 30 sec.) or the diaphragm value Av
is equal to the maximum diaphragm value AVMAX (steps S§422 ~
5427). If the Av electronic dial 19 is rotated .in the

rightwérdﬁ' difectibh" (clockwise direction), = the sale



step S514 in which the shutter speed Tv can be adjusted (steps S512,
S514). On the other hand, when the Av electronic dial 17 is rotated by two
steps in the same direction, the control proceeds fromstep S521 to step
S522 in which, if the hyper-Av flag is "O', the Av dial change flag is
reset to permt the node to be changed ﬁ/the hyper - ES aut omati ¢ exposure
node and prevent the di aphragm val ue AI"Rrom bei ng changed, since the
hyper - ES aut omati c exposure node is r|ot sel ected Thereafter, the control
pr oceeds operatdpnS-88 (abeps 1sS53Erfeadded S XX epsS554)22, S#28he BgRer.- Av
flag is "1",  since the hyper-ES automatic- exposure node IS
sel ect eds4Rle s84@7NQl proceeds directly to step S524 in which the diaphragm
val ue Av can be adjusted (steps S521, S522, S524). The Tv, Av dial chegk

sub-routines WEEl - lehedi ISUSHIESHE N tBiaEf engncdst 0 itdtedSSlin andh&521
in Figs 45 and 46. In the Tv dial check sub-routine, whether or not the

Tv Fiﬂr!:hi:hﬁﬁdi s ﬂieééi&heclt%qcﬂékﬁ@@ S@rec’iﬁmﬁ theghe dugieEbag is
not initi the T fl

ly set ag is set and the ol ‘d Tv dial direction

o, L2 éﬁ%afﬁ@n%&irw@c%%@@fg Th\8y SHACKY Uy (18 apdinchle

contr ol

LT 0UgN {hgueSYR; T Ut idifereddea IS dhce%*oq/zof;wr%?é,flontpgf shifeelV .

electronl
speed Tv is equal to 13 (Tv=13~1/8000 sec.) or the

B

diaphragm value Av is equal to the minimum diaphragm value v
AVMIN (steps S422, S423, S430 ~ S433). If the Av electronicg) |
dial 19 is ;otatéd in the leftward = direction
(Countercloékwise. direction), the same operation ‘as above .
is -perfOrméd' (steps S422, $S428~ S433). The increased or
decreased shutter speed Tv and the diaphragm value Av are
stored in the RAM 43b and the Tv, Av change bits are reset
(steps S434 ~ S§437).

"Thus, both the 'shutter speed Tv and the diaphragm
value Av can be simultaneousiy adjusted.by actuating one of \J‘
the electronic dials 17 or 19 while maintaining the
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 shutter speed Tv and diaphragm_ value Av
are 1/125 sec., and . F8.0, in the hyper-manual mode,
respectively, 1f the hold button 25 .- is turned ON, . the

memory is locked.: Thereafter, if for .example the Tv



rotation, t"ﬁ:e Tv dial dummy flag is set and the Av dial dummy flag is
reset, since the present Tv dial direction flag is identical to the old Tv
dial direction flag (steps S553, Sb55). After that, the control proceeds to

step S512. Conversely, if the di rectlon of the second rotation of t he
Tv electronic dial 17 Is different P hat of the first rotation, the
Tv dial dumy flag is reset and the old Tv direction flag is repl aced

with the present dial direction flag, since the old Tv dial direction flag
is differenelectoomichadiplt edoht isf| aptateckpdby SEvd, sE6BS, Firel) .shiviteer
that, the control proceeds to step S505. In the Av dial check sub-routine,
whet her or nopeede Tw dndnythéaglisplitigns vabuéedwt axeepcBbfigedSi hoe 160
Av durﬁry flag is not initially set, the Av duimy flag is set and the old Av
dial directigec!) agnds Fip] acedsiddt ivelyp, enhil eAmdlirtia thimet eRpokhae, at
and the control is then returned to step S505 (step S562). The second tine

t hrough the gpd- ragﬂ:hﬁ\ﬁm | fydies di rpete Orbcﬁﬁpéﬁié’éixoé\ okakBe AMf  the Tv
electronic dial 19 is the sane as that of the first rotation, the Av

dial dummy flpgeifonfEt @ Igla the ply di gl dUE‘B(:ufa!t%% is ggset thue toci'éﬂ}?a v

fact that the present Av a dlrectlon I's identical to the d
Av -dial di r@f@é?&%ﬂéj&ﬁ 5iie8>: mire) gﬁig Rt RGN Gbeea  is
proceeds to nve S8 o he ction of e seco
rot 9t|on varied, resulting in a change in exposure value. This mode
‘s..f will be cancelled when the hold button is actuated again.

o/

Second Exposure Mode Indication Operation
The second exposure mode indicating operation (Figure 44)
'.is differént from the first exposure mode indicating operation
iln that the exposure mode can be. changed only .when the
electronic dials 17 or 19 are rotated by more than two
steps in the hyper-program exposure mode.
When neither of the electronic dials 17 -or 19 is
b actuated and both the lxypex?—'l‘v ‘and hyper-Av flags are "0*
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 85501 ~ S508). The transferring
shutter s.peed' T™VT and the transferring diaphragm value AVT,
calculated by the CPU 41, are stored in the RAM 43b (steps
" S§509, S510), provided that the powér of the CPU 41 is held.

When the hyper-EE - automatic = exposure mode . is .



of the Av electronic dial 19 is different fromthat of the the first
rotation, the Av dial dummy flag is reset and the old Av dial direction
flag is replaced with the present dial direction flag, since the old
Av dial direction flag is different fromthe present flag (steps S561,
S563, Sh64) After that, the controL_p;Bgeeds to step S505. As can be
understood fromthe above discussion, according to the second indication
sub-routine, since there is no change in the exposure node, as long as the
el ect r oni §ediegfited,7 the 1gontradt preceeds hfredr stemnSHAS siepstepe il 4. f
the electronic dial 17 or 19 is rotated accidentally or by m stake,
the node sdnget Wieanhypert+fivaflag etmasete, Thereafter, int sitepsos$ible~tio
realize a control system in which node change does not take plas®
if the eB&d8ronthee dpelratiénsorsimPlars tesuthesei val ystepsatS3fl t w S815
within an extrenmely short space of tine. 110 As can be seen fromthe

above di sapgesigffectdd ) Dhe tlie€sether H@id] 08f tMENhypbe BPehupbAGID
exposure node is selected, the shutter speed Tv and the di aphragm val ue

Av can beeypbkfite madé OridANgR 1Wcted he tiel 666h P P! Pltcddidt ifbndf skl
electronic dial 17 or 19, and the node can be switched to the shutter speed

priority ghgmalisL e¥pgsurgspRde qsdbe diARNT ARAriAri L ¥18Y OB i Coer, -
thnd Ip-AY PRy

exposure nbde nmerely by rotating t ectroni
Thereafter, in steps S524 ~ S528, the operations similar to

those in steps S316 ~ S320 are effected. | B | LJ.
When the Tv electronic dial 17 or the .Av electroni\-; |
‘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
diall' checking °~ sub-routine are effectéd. - As can be
understood from the foregoing, in the Tv dial or Av dial
checking'"SUb-roﬁtine; 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 eleétronic dial 17 or 19 is rotated \4‘
by one step in a predetermined direction, or when:the Tv or
Av electronic dial: #7 ‘or 19 is rotated thereafter by one s
Step in the opposite direction, the control proceeds to
step S505 (steps S503, S511, S505 or steps 8503, 8521,
S505).
When the Tv electronic dial 17 is rotated by two

sfeps in the same direction, the control proceeds from step

S511 to step' S512 in which, if.the hyper-Tv flag is "0", the



Furthernore, after the npde is changed to the automatic exposure
node, the shutter speed and the di aphragm val ue can be adjusted by
actuating the electronic dial 17 or 19. Accordingly, if the photographer
cannot fully express his or her photographic intention when using
the program exposure node, . the photographer may switch the program
exposure node to the autonmatic exposure I'n which his or her intention
can be nore ashﬁ%ﬁand freely Eeflected In addition, since the de can be

returned to ti SheRgBer £)PEqr ifh cXBEEEr etRoReTREN (HRe cmede 1 1Qq orbe
23 is _turned QN  ,even after the node is conpulsively switched to
the aut omah@naedokQr Ehepduper<ke aptomakic rexpesure | Bode, apd opaevent
exposu*é node can be conveniently selected particularly when it is
tenporarlIyth&xiﬂR#SBrAﬁPﬂgdgﬂwr@IQMOﬁ@knsxﬁhémmﬂﬂha§lbg§1th&ebYEQrt@E
the enbodinent in which there are tw automatic exposure nodes, i.e.,
t he ordi nar putpmagiem exppsuve e modele isanaott heelechgfer - pﬂ‘d)glr&mfd:)qmsurtbe
node which can be switched to the exposure factor priority automatic
exposur e nodentired tpwpadeadd r ¢pi stiepl S504 ofstéPsi $5AX,uasBl3 ard i §514).
possible to provide only the hyper-program exposure node or nore than two

program nodeg. #Md hhyper-Tv Elg&gprasemy i ngeateOthe Wigped-EBECahtmatic

program exposure node is selected, the shutter speed or the di aphragm val ue

Cantbe easi bypaduret abdy ibesellidted’ the control proceeds directly to

A\ step S514 in which the shutter speed Tv can be  adjusted
{ ©  (steps S§512, §514).

On thg other hand, when the Av electronic dial 17 is
rotated by two steps in the same direction, the control
proceeds from step 8521 to step 8522 in which, if the
hyper-Av flég is "0", the Av dial change flag is reset to
permit the mode to be changed to the hyper-ES automatic
exposure mode and prevent the diaphragm value Av from being
changed, since the hyper-ES automatic exposure mode is not

o selected Thereafter, the control proceeds to step S524
(steps S521, S522, S§523, S524). If the hyper~-Av flag is
L v1v, 'since the hyper-ES automatic exposure mode is
selected, the control proceeds directly to step S524 in
which the diaphragm value Av can' be adjusted (steps S521,

5522, S§524).
The Tv, Av dial’lcheck' sub-routines will be discussed

below with reference to steps 5511 and S521 in Figs. -45 and

46. In the Tv dial check sub~routine, whether or not the 1Tv



second rmanual setting nmeans © in accordance . wth t he

phot ographer’'s intention w thout changi ng the exposure node. Furthernore,

W th the present invention, when a specific program exposure node
is selected, the node can be switched to the shutter speed priority or

di aphragm priority automatic exposure nP by the corresponding first or
second manual setting nmeans Accordingly, “the nbde change between the

program . urg - - angd e ti g e ur deo which i
frequentl §é’§'§ﬁe,ﬁca£vg§‘ eagi lyfgef fcé’get%e)? paPi(:i:i C§P§§| yﬁgr?)'a (’:Séggrea ﬁz&}%i n%v
many ki ndg _of exposure nodes. .In, the illustrated odi nent, _when .t he

el ect r oni %‘“ﬂ'f"él )%qf? ofs Pet énlﬁé?EAYeose‘f'n tt?‘ﬁeqﬁ%/)paf‘mﬂyog‘:r]aﬁﬁ edfostfk
node, the npde is changed to the shutter speed pri orité or di aphragm ‘o
priority aR@ordlg c 9d€dpod¥r Ahdlie dishtPRg iPd hds dF&Placgd; wikh  the
rot at ed. The shutter speed or the diaphragmvalue corresponding to

the rotPeesemtl TV sdidn dirggtisn y fAddst 88d thpe epnEFobnelsf Ehemer
t he di aphragm val ue or the shutter speed is then varied in accordance with -

t he obj ecreturged ndos. stempofSOFuchstep I382 ¥.untheoseaensi thmehdhiongler

speed and the di aphragm val ue are changed i n conbi nation to achi eve opti num
exposur e thedisulbrutsing | ard ft o thiee paggchhoaxposur cotdtidponcamt betleé f el ed,
Furthernore, when the <clear button 23 is actuated (turned ON), after

t he exposelectmrowic s ébapul 3Vvelig chregedsame as that of the first

rotation, the Tv dial dummy flag is set and the Av dial -

dummy flag is reset, since the present Tv_dial direction.
flag is identical to the old Tv dial direction flag (stepsv
S553, S555). After that, the c_:ontrol_ proceeds to step S512.
Conversely, if the direction of the second rotation *
' of the Tv electronic dial 17 is different from that of .
the first rotation, the Tv dial dummy flag is reset and the
old Tv dial direction flag is replaced with the present
dial direction £flag, since the old Tv dial. direction flag
is different from the pr_ésen_t flag (steps S551, $553, \J
S8554). After that, the control proceeds to step S505.
In the Av dial check sub-routine, whether or not the
Av dummy flag is "1" is checked at step S561. Since the Av
dummy flag is not initially set, the Av dummy flag  is set
and the o0ld Av dial direction flag is replaced with the
present Av dial direction flag, and the control is then

returned to step S505 (step .5562)'. The second time through

the sub-routine, if the  direction of rotation of the Av



to the hyper-program exposure node, the node is easily returned to the
program exposur e node. Accordingly, it is convenient for the
phot ogr apher when he or she wants to tenporarily switch to the
automati ¢ exposure node, which gives priqrity to both of the exposure
factors. If the accuracy of the exposure %&ors whi ch can be manually set
Is different from that of the automatically set exposure factors, the

shutter spee r. .t he di aphrag al ye ryin in _accprdanc Wi the
rotation que%ﬁerocn&rcr es‘%b%gi rr%blel égtr\é%'léc/ asl%zﬂe 172%r %agan%lge r%%nde%‘f%t
be identical to,the value of an cyracy. whi can, -be nual Ly .set. I §,
al sO QosSi bFé’ttfa&il?é‘e tkgee%‘bsw@&i‘ c% Y\/\h?@ﬁgarjés 'nﬁg}%f i 2%t iene'r‘\fal
greater”than or le t han t hose det erm ned th rogr.am exposur e node.
ol y, v By ERab" k' BRsh: SHGerkd ofhes FeBEoiak ERE CREBEERE AV
factors is retained at the value set in the grogram exposure npde and the
ot her exposBiélf adigeqlion ,fladatiigal 14denticaly toj h the 1danf¥  dfial
the . object brightness, te)e/ a sing}l:ie operation of the associated

el ectroni c digegtion nflaghdstapsgfafsd. P83 Ur e ALtRFdethaty het B nisiandinadn
of the shutter speed and the di aphragm val ue can be easily adjusted in the
pr ogr am exppsoceedsdd&onistterutS524 4 chi ng t he exposure node. In the present

i nventi on, the exposure node is conpulsively chariged to either the
shutter speed ofonversely, if the direction of the second rotation

\/ of the Av electronic dial 19 is different from that of the
. the first rotation, the Av dial dummy flag is reset and the
old Av dial direction flag is replaced with the present
dial direction flag, since the old Av dial direction flag
is different from the present flag (steps 8561, 85563,
S564). After that, the control proceeds to step S5065.

As can be understood from the above discussion,
according to the secohd indication sub-routine, since there
is no change in the exposure mode, as loﬁg _ a.s -the

" electronic dial 17 or 19 is not rotated by more than two
steps, even if the electronic dial 17 or 19 is rotated

accidentally or by mis_take, the mode is not changed. In an

_alternative, o it is possible to realize a control

i

system in which mode change does not take place if the
electronic dial 17 or 19 1is successively rotated twice

within an extremely short. space of time.



di aphragm priority exposure node when the corresponding el ectronic di al
17 or 19 is actuated in the. hyper-program exposure node. Thereafter, when
the other electronic dial 19 or 17 is actuated, the shutter speed
or diaphragmpriority exposure node is conpul sively changed back to the
di aphragm or . shutter speed priﬂﬂ?ty exposure node. Therefore,

t he phot ographer can easily change the exposure nobde wthout noving his
or her. eye Xsoran hbe féaewter from t bhentalboveheh ddissiqosureithde is
conpul sivel y changed by actuating the electronic dial 17 or 19, the shutter
speed or thendi apkesemtvaineestions NGtk i ethdy Hybe re!padd e C edipdsulre Of
19 which has been actuated, resulting in a high |evel of operability.

Al t houghddee aRovgetlbsgeasi thdasHhRdedi spekad ©0 MBCE A0 1 YR UGINL

three specific automatic exposure nodes including the program . exposure
node, KA uShiy! FarSPBEd valiied i aRdbtRbide GXPRSYiHe APFEct?BH dfe

di aphragm priority automati c exposure node, the present Invention Is not

1M ted et £0a PLbn CRE Bond DAY bEEbAIEDGR #1209 0 [ 5 ORIR! £ne RRfatPCN

two speciti exposure” nodes such as the Shutter spée

D1 Or At IR PR 8o e ebd® pRRY BTLSRILY | BleoRaTR i ©

exposur € nsu r
T PR T8 kRSP £ RO SR S
mode <merely by rotating the electronic dial 17 or 19.

. "Furthermore, . aftér the mode is changed to the automatic
exposure mode, the shutter speed and the diaphragm value
caﬁ-be adjusted by actuating the electronic dial 17 or 19.
Accordingly, 1if the . photographer - cannot fully express his
or her photographic intention when using the program -_
exposure mode, the photographer may switch the program
exposure mode to the automatic exposure mode in which his

or her intention can be more easily and freely reflected.

In addition, since the mode can be returned to the

.4;,

initial hyper-program exposure mode when the clear button
23 is turned ON, even after the mode is compulsively
switched to the -automatic 'exposure_ mode, the exposure
factor priority automatic exposure mode can be .conveniently
'Selected particularly when it is tempofarily necessary.
Although the above discussion has been directed to
the embodiment  in which. there are two automatic exposure

modes, i.e., . the ordinmary program exposure- mode and the



from anong the various exposure nodes. According to an enbodi nent of the
present invention, since the exposure node can be changed between the two-
automati ¢ exposure nodes in which either the shutter speed or the

di aphragm value can be nmanually set, the node change between the
specific exposure nodes is sinplified. Indn enmbodi nent of the present

i nvention, when the hyper-program exposure node is sel ected, the node can
be easi |y hreyeRirogran hexgngurs . spekr which t yaaut beat swiéxhesur onolee or
the diaphragmpriority automati c exposure node by actuating the associ ated
el ect roni exhodure/ dact®r Nprdéby ityheambdmathiangexpesweren mbdeauwbent iithe .
exposyre nodes is sinplified. |In addition to the sinplification of the
nmode chrangd eatirnmaric t iddadut aTatoe exPodly camtd@dted, heitel est gfbasiprat ito
exposure node can be sinply returned to the hyper-program node by actuating

the cl ear prgvi@e 28n1¥y thén hyjstistb@fam idkpddifre Caffde t B2l mdhAE€ than
hyper - program exposure node is nost frequently used, even if the node is

conpul si Vel PrbdramwHsddd Yy changed to the shutter speed priority
automati c exposure node or the diaphragmpriority automatic exposure nobde

to take a pict u&gtwith a shut LRE sgﬁqggaﬁgg?%ﬁquﬁggghvalM@?,\r‘]\hiét:ﬂgtﬁ%%%ﬁg

devwwated fromthe associ ated progr or éd

Dt bagit oS508A. st LEILEHPH. i ol mdd o tne

terrporarilpy e e

o diaphragm value can be easily adjusted by the. first or
~ . second manual setting means in accordance . with - the
~ photographer's intention without changing the exposure mode.

Furthermore, with _ " the present invention, when
a specific program expoSure mode is selected, the mode can
be switched to the shutter speed priority or diaphragm
- priority automatic exposure mode by the corresponding first
or second manual setting means Accordingly, the mode chénge
between the program exposure = mode and the automatic
o/ exposure mode, which 1is frequently done, can be easily
effected particularly in a camera having many kinds of
. exposure modes.

In the illustrated  -embodiment, when the electronic
dial 17 or 19 is actuated in the hyper-program exposure
mode, the mode is changed to the shutter speed priority. or
diaphragm priority automatic exposure mode, depending on

-the - dial- that is rotated. The shutter speed or the

_diaphragm 'value - corresponding- to the  rotated dial is then



hyper - program exposure node by turning the clear button 23 ON.

Accordingly, the operability is increased. Furthernore, since the node is
al so returned to the hyper-program node when the nain switch 31 is turned
OFF or when the taking lens 65 is exchanged, failure to return the exposure
node i s avoi ded. The requirenents needet\ to return the shutter speed
priority or diaphragm priority automatic exposure node sw tched away
from t haampadri-ypr adgjastedposuMbenodthesaclornie bife déipber pridgr adiaphasdgne
node are not limted to those nentioned above. For instance, it is possible
to retunvalidee sirut the spretteri spéedorigli alemgmaried | tin adcedridadice
exposure node to the hyper-program exposure node when the photonetering

swi tch @d&horthée djerasebsgheheS¥R | SCconsegtierdi18d f fhed MirRsEi & rrig el
period of tinme. Alternatively, it is also possible to return the

shutt er $3epd PHé Ohh¥ te®! sPHH 348 RO didpRHAGHEVAG ue £XPOSHLEERdE tO
t he hyper-program exposure node only when the clear button 23 is turned ON.

Wth = 54 c?mﬁ tP&‘?.Segh id%%{ﬂé?pg%rggﬁfiCse‘!gfd'()&iré”-"EBBH‘i%B%”re

node is conpulsively switched to ano gram exposur e node,
t he progr.am,npde ¢ be easily. _Jet e 0 - o) rogram node
under %i rléggrt ng%n%taed%gg iat"?l(?n,pqsg{&e%orép b,é%ﬁe%étégé?gg?l'sw tchis <«

turned_ -CN’ no‘i?u%ryer(l:n%r}et,hew eq'le rtq;teurnc eeaxeast'lnlnyton 23  is .actuated
A

(turned ON), after the exposure mode is compulsively changed .

- to . the hyper-program exposure -.mode, the mode is easily \J
returned to the program exposure mode. Accordingly, it is g
-conve;u'.ent. for the photographer when he or she wants to
temporarily switch to the automatic exposure mode, . which -
.gives priority to both of the exposure factors. . -,
1f the {'accu-racy of the exposure factors which can be
manually set is different from that of the. automaticaily
set. exposure factors, the shutter speed or the diaphragm
value. varying 'in accordance with the . rotation of the \/

" corresponding electronic dial 17 or 19 can be rounded to be

identical to the value of an accuracy which can be manually

o

set. ‘It is also possible to use the exposure factors which
are modified to the wvalues greater than or 1less than those
determined by the program exposure mode.

Namely, with = - = . the present invention, since one
of the exposure factors is. retained at the value set in the

program exposure mode and the other  exposure . factor  is



effected, but also failure to return the exposure node after the node has
been tenporarily switched is avoided. Wth the present

invention, the selected nodeis indicated in the LCD panel 69 and the
indicator unit 71 within the finder in a predeterm ned manner (Figs. 41, 42
and 43), so that the photographer Q@ visually confirmthe sel ected
exposure node. For exanple, when the hyper-program exposure node is

sel ect ed, auntomaticpllimy" mupmdeds i Ant he acCondarste 69 witladdi then. e¢bjeche
mar ks, synbols - or letters which are ordinarily I ndi cat ed in the
program bxpgbtiness,nodey Aecorslingleg, tdpepabiograpfer itheal cassociatéde
fact thhat the nobde can be conpul sively switched to the EE or ES autonmatic
exposu\ré nellecbyoaituat@pglt heigl ectieni cptbgran7 oexpdsure Furthd@é [Tor eche
when the hyper-program exposure node is switched to the EE or ES automatic

exposur e nggebPiatienopst atine ghuitherlvspeed ahact R8I Cdfaphradd OFaife
t he phot ogr apher can see the set shutter speed Tv and the di aphragm

val ue Av agapnelble asadimg, aaﬁﬁs%hy %Cttﬂé‘t FoFR | dxp aﬁlngmaa@elwﬁ%amé

the indicator unit 71, 'as shown in Figs. 42G and 42H Wen the

hyper'“”“@wﬂﬁﬁ?ﬂéctﬁe @gﬁsugg msgbected, since the letter "HY"

appears I n addltlon to the marks, synbols or

letters which arg,or qifgari Lyed Ok Ca4gYddt {dIf, Pr RHEAM SPANEE "REBe ' NFs

+

o compulsively changed to either the shutter-. speed or
N
W,

diaphragm priority exposure mode when the corresponding
electronic dial 17 or 19 is 'a‘ctuated in the hyper-program
exposure mode. Thereafter, when the other electronic dial
19 or 17 is actuated, the shutter .speed or diaphragm
priority exposure mode is compulsively changed back to the
diaphragm. or . shutter speed priority exposure. mode.
Thérefore, . the photographer can easily change the exposure
mode without moving his or her eye from the finder.
(\(_ Furthermore,' when the exposure mode is compulsively changed

by - actuating the electroni_c_dial _17 or 19, the shutter

speed or the diaphragm value can be modified by the

g

electronic dial 17 or 19 which has been actuated, resulting
in a high level of operability.

Although the above discussion has been directed .to
mode change. .among the three specific automatic exposure
modes including the' program exposure = mode, the shutter

speed priority automatic exposure mode and - the diaphragm



phot ogr apher can recogni ze at a glance that the opti numshutter speed Tv
and di aphragm value Av can be manually adjusted by actuating the
clear button 23, as shown in Figs. 41F and 43A. Furthernore, in the
il lustrated enbodi nent, since the three quarter circle and the underlined
val ue appear in the LCD panel 69 and tﬂg&éndicator unit 71, the

phot ographer is alerted that the shut'ter speed or the diaphragm can

be nodi fdeith e ACudbindd ithee #peshFoNinfodk Al the Opré8enkn ifCeRtesRNtis
i nvention, since the specific program exposure node which can be swtched

to the syl !¢ingpead delRphbag Mol obbt epPi R k6 GRS UERaHBES od he

first and second nanual setting neans is indicated in the indicatlng neans,

the phehagianher béﬁﬂTeP{i S%'--YSFE%Q%@ Zequidifat BAMTexpBELRE r%%eﬁﬁn

the node i's conpul sively changed to the automatic exposure node in whi'c

the ShULL&ih SRECG N Ishie dLaRBaMN ¥ b e gg%@hlt!cadé*%%gﬁ% Shidefe e

sel ect ed auf omat1 ¢~ exposur e ‘node e phot ogr r can

easily see the yariation of th e t ure factor
whi ch czfr?edoe al 'ﬁj/a g‘jrﬁgf"ed.%rﬁéggliﬁ;e a@%%&agc&% E’ﬁ?t@t%gl%% sgneoé%‘ prll%ori ty
automati c exposure node or diaphragm pri orif3§8 automatic eégosure

yeed

node, WM i aphr agm val ue or the shuttét®s SHRCAT 5% MAVEBmdBtal 1y

set in accordance_ with the object br.it%ht ness reaches the limt,
since t ke aGPB‘P&tlﬁ'éXPFY Ghanged, the specific exposure modes which
. .

"are frequently used by the photographer can be selected —

o
v

from among the various exposure modes.

‘According to an embodiment of the present invéﬁtion,
since the exposure mode can be changed between the two
- automatic exposure modes in which either the shutter speed
or the diaphragm value can "be manually set, the mode >
change between the specific exposure modes is simplified.

'In an embodiment of the present invention, ' when .the
hyper~-program exposure mode 'is selected, the mode can be.
" easily changed to the shutter speéd priority automatic u
exposure mode or the diaphragm priority automatic exposure
"mode ‘by actuating the associated electronic-diél 17 or 19.
Namely, the mode change between the automatic exposure
modes is simplified. In addition to the simplification of
the mode change between the automatic exposure modes, the
'selected automatic exposure mode can be simply returned to
the - hyper-program mode_ by actuating the clear button 23.

" In particular,  in -the case :that the . hyper-program



di aphragm val ue¢ or the shutter speed is fixed at the linmt and the nanual ly
set shutter speed and the diaphragmvalue is varied in accordance wth
the object brightness, the optinmm exposure range i s expanded.
Consequently, little or no readjustment of the shutter speed or

di aphragm val ue requires manual adj ust rrep[ty Furthernmore, in the shutter
speed priority automatic exposure node or diaphragm priority automatic
exposur e nexposurei sgisssibl east cHnegnantlyhaismd) r evenysimthe wdd) ke
upper and lower limts of the shutter speed and the di aphragm val ue, which
can be autcompuataiivylgetandartapordei IRncidngedt ty ithe phﬁh%é&phﬁaeed

Consequent |y, the optinmm exposure range can be expanded, and

t he SspPibtivy dutdimatic eRPIsAFAPRBHUNGE EHHeONAl bphEalh aﬁnonty

i ncorrect shutter speed or diaphragmvalue, is reduced. his makes
it possi bd®tom@tic! & pUMUAYT HINRS - £8 [ BRed &1 Pil¥tR1 A m@i‘ﬁ' Ee‘jsﬁlli'lzlfé?r

speed and di aphragmvalue. Finally, the exposure control appar atus of
t he present, ejd 08ik S t hc 0 neg

the exposur eé&?’a(g{tlor s1 ?ﬁhggitﬁer@astgélee tcl ?gpz%%%lm% ué# can Eeﬂlgl vlgén

priority by clleeling thedids! £ &%On%to?erwa' 4roCthao  HERGRy Mhive

the~¥ ot her exposure fa auto |caIIy adj usted 1 n accordance
obj ect bri g nesfag ANthe" SXLSSYLEE2CLPLV KIS ata1 17 or 19, the

3

: temporarily selected mode can be easily returned to the
hyper-program exposure mode by turning the clear button .23

ON. Accordingly, the operability is increased. Furthermore,
since the mode is also returned to the hyper-program mode
when the main switch 31 is turned OFF or when the taking
lens 65 is éxchanged, failure to return the exposure mode
is avoided.
The requirements needed to _ret-urn- the shutter spéed
priority or diaphragm priority automatic exposure mode
e switched away from the hyper-program exposure mode back to
the hyper-program exposure mode are not 1limited to those
s mentioned above. For instance, it is possible  to. retﬁrn the
shutter speed priority or diaphragm priority automatic
exposure mode to the hyper-program exposure mode when the
photometering switch SWS or the release  switch SWR is .not
actuated for a predetermined period of time. -
Alternatively, it . is: also possible to .return the

shutter speed  priority- or ‘diaphragm. priority automatic



means for varying one of the exposure factors in accordance with t he

obj ect bri ght ness when the other exposure factor is nmanually set by
the first or second manual setting mneans in the automatic exposure
node, w thout nodifying the manually set exposure factor. The exposure
control apparatus of the present inventjfgn further includes a neans for
varying one of the exposure factors in accordance wth the object

bri ght neagostrn mble b heheexpgpsetreptagram regsdmsrenmodecr only! Giin
limt, while retaining the other exposure factor at the upper or |ower

limt. thelhA P Asulton AW eishtehnéanoke manually set is expanded, so.
that it is not necessary for the photographer to readjust the shutter speed

or the diaphraggegr to nodifyrgde sxpesnee PRUEntionl1201kE agh Eﬁ%c1f&

conmmand name of command cont ent _ unber of
DAL Oeronral "Lk, rte 1o, pERTLPIOELY SeTiest o anccnps,
U PUBSSET o0 4 sroggap b o, W
HZE:; Srreafll;yggﬂ%:e ﬁ?‘?‘ng d:t[% the former pr]bgoraSm mode UundgrPU a .

predetermined condition, for example, when the clear switch

is turned ON, not only c¢an the mode return be easily —
effected, but also failure to return the exposure mode
afte:.the mode has been temporarily switched is avoided. ~

- With the present invention, the selected

mode is indicated in the LCD panel 69 and the indicator
unit 71 within the finder in a prgdetermined manner (Figs. o
41, 42 and 43), so that the photographer can visually
confirm the selected exposure modei

For example, when the _hyper—program exposure mode “is
selected, the letter "HY" appears in the LCD panel 69 in \j
addition to the marks, symbols or 1letters which are “
ordiparily_ indicated 1n the program _exposureA mode.
Accordingly, the_ photographer is alerted to the fact that
the .mode can be compulsively switched to the EE or ES
automatic exposure mode by actuating the electronic dial 17
or 19. Furthermore, when the hyper-program exposure mode
is switch_ed to the EE or ES automatic exposure mode by the

operation of the Tv or Av electronic dial 17 or 19, the



6 | PU -CPU transfer 4 input exposure node 1 t a

ble 2 Time(1l/sec) Tv Tv T Tv D 8000 13 29

18 4/8 6000 12. 5 28. 5 1 8 4000 12 28

17 4/ 8 3000 11. 5 27. 5 172 000 11 2 7 16
4/8 1 500 10. 5 26. 5 161 O?E}/ 10 26 15 4/8
g 50 9 .5 25 5 15500 9 14 4/8
128 ' phot%ggapheég:é%n' s%éé'%ﬁ%S'set' sh#iter é§§d Tv %2§;4€é§90
6. 5 22. ﬁ 12 : .

21 5 iap gm vgl(t)xeS Av as6ﬂell a% Ziitbe E/rée%]t aé%ixaged %de
10 N5 20

8 in the LQR)panel 698aqg2¢%g 1ndﬁc§;q; unig %& as shgwn in

Figs. 42G and 42H.

When the hyper-manual 'exposufe mode; is Sélected,
since the letter "HY" appears in the LCD panel 69 in
addition to the marks, symbols oOr letters which ‘are
ordinarily indicated in the program exposure mdde, the
photographer can recognize at a glance that the optimum
shutter speed Tv and diaphragm value Av can be manually
adjusted by actuating the clear button 23, as shown in
Figs. 41F and 43A.

'Furthermore; in the illustrated embod{méhf, since the
three quarter circle and the underlined'value ahpeaf in'fhe
LCD panel 69 and the indicator unit 71, fhé photoéréphef'is
alerted that the shutter speed or the diaphragm can be
(W modified by actuating the electronic dial 17 or 19.

In the présent invention, since the specific p:ogfém

- exposure mode which can be switched to the shutter spéed or
diaphragm priority autohatic exposure mode by the'first and
second manual setting means is indicated in the indicating
means, the’ photographer " can visually tecogﬁize the éame.

Furthermore, whén the mode is compulsively changed to the

automatic exposure mode in which the shutter speed and the

diaphragm value are manually adjusted, since the selected
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In the body-set shutter speed priority automatic

exposure mode or diaphragm priority automatic = exposure

.mode, when the diaphragm value or the shutter speed which

is automatically set in accordance with .th'e object
brightne_ss reaches the 1limit, since the automatically set

d_,iaphragm value or the shutter speed is fixed at the limit

'and the manually set shutter speed and the diaphragm value

is varied in accordance with the quect brightness, the
optimum exposure range is expanded. Consequentl_y, little or
no readjustment of the shutter speed or diaphragm value
requires manual adjustment.

. Furthermore, ' in the shutter speed priority automatic
exposure mode or -diaphragm priority automatic exposure

mode, it is possible to construct the control system in

.which the upper and lower 1limits of the shutter speed and

the diaphragm value, which can be. automatically set, can
also be manually set l_)y the photographer.

Consequently, the optimum exposure range . can Dbe
expanded, and the possibilitf that a photographer
unitentionally sets an incorrect shutter speed or diaphragm
value, is reduced. This makes it possible for the

photographer to take a picture at a desired shutter speed



19 . 8.5 8.5 13 111/8 16 8
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a diaphragm “va .
4.5 g Graphrag 10 1/8 4 4 4
8 4/8 _ 81 g %ll,: 3.5 3.5 - 3.5
3 \2/ Finally, ¥ e, gxpogure cC érgl app@;at&% of 7 48
g 6/ 8 5th§ pr'egent %nx?ggion incltZdes an a\btqwz-gtic ' expos%qS_q{-)88|%fe7
15 . 1.5 6 _ 9 3/8 1.4 1
5 4/8 1. 2in whecgz one 06 cthe expospre facto:gp (shutte:b speed and,
4/ 8 tabl e exposure | PU node No. CPU node nmo
No. | ens dl)qiphragxtbngalqg) can be (gbvpnt)pgggrltty) by ef(fgcg;lpgt) the
Program 7 15 Hyper Program
6 first or second manuaj setting means while the other

exposure factor is automatically adjusted in accordance
: with the object brightness, and an exposure factor varying
N/ _

_ means for varying one of the exposure factors in accordance
with the object brightness when the other exposure
factor is manually set by the first or second manual
setting means in the automatic - exposure mode, without
modifying the man_ually_ set exposure factor. 'The exposure
control apparatus of the present invention further includes
a means for varying one of. the exposure - factors in
accordance 'with the object brightness when the other

- exposure factor reaches "an -upper or lower limit, while
retaining the other exposure factor at the upper or lower
- limit. The exposui:e range which can be manually set is

expanded, so that it is not necessary for the photographer
to readjust the shutter speed or the diaphragm or to modify

the exposure mode.



ProgramLIMT 5 1 3 EE LA

4 1 2 ES LA 3

11 (Hyper) Manual LA -2 1 0 Bulb LA
1 : 9 Hyper EE _

8 Hyper ES llj; .7 54 3 ES LM

2 (Hyper) Manual LM Bulb LM 0 0

CLAIMS 1. An exposure control apparatus for a canera, the apparatus
conprising:- a photonetering nmeans for detecting the brightness of an
object to be taken; an automatic exposure node in which one of a pair of
exposure factors having a shutter speed and a di aphragm val ue can be °
manual |y set while .the other of said pair of .exposure factors is b
automatically set in accordance with said detected object brightness; a
speci fic exposure program nmode in which said pair of exposure factors are
automatically set in accordance wiab k& d !

“
command | name of command k content number - C;?
of bytes _
_ ~’
-0 -IPU check .| communicalion check with | 1
- IPC
1 4 CPU —1PU transfer 1| output all data _ 10
2 CPU —IPU 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
5 IPU —CPU transfer 3 | input swilch data - 1 A
b - | IPU —CPU transfer 4 input.exposure mode. 1

o



detected object brightness; manual setting neans for manual ly setting at

| east one of said pair of exposure factors; neans for conpul sively shifting
fromthe specific program exposure node to the automatic exposure node when
t he manual setting neans is actuated in the specific exposure node; and
returni ng neans responsive to the occurreng of a predeterm ned condition
in the conmpul sively shifted automatic exposure node to automatically shift
back the specific progran1exposure.ﬂgpg.l%, AR exposure control apparatus
according to claim1 wherein when t manual ‘Setting means sets one of the
exposure factors, that exposure factor is given priority and the other
exposq;; factor is set in accordance wth the object brightness and the

manual ™y set expospre—fact-or- 3-——AR—expPosu-e—control—apparatu
according to clain ¥ (12sayeriei npsai d nu?quett ngrreans conprj ses first
and second manual getting nenfjers for respectivelyl setting an associated
one of said pair o act Fi 44 An posu e tr2 at us
according to clain3 §%§§£QS|H i t %§§ uto?%i é/ osure nodes
and wherein the coppuPs shiff ti ns ul Bi el hifts fromthe
speci fic program ekpodu? d tol @e of fi rs GecdndBautlomat i ¢
expgsure nodes accarddd@(l@ tke nhduaJSSettZﬁb erlwhich is adtuated and
wherein the conpul ive 000 11 27 16 4.8
1500 10. 5 26. 5 16
v 1000 10 26 15 4/8
W 750 9. 5 26. 5 15
500 9 25 14 4/8
\ 350 8. 5 24. 5 14
250 8 24 13 4/8
180 7. 5 23. 5 13
125 7 23 12 4/8
90 6. 5 22. b 12
60 ) 22 11 4/8
45 5. 5 21. 56 11 :
30 5 21 10 4/8
20 4, 5 20. 5 10 i |
15 4 20 9 4,8
10 3. b 19. 5 9 -
8 3 19 8 4,8
6 2. 6 18. 5 8
4 2 18 7 4./8
L 3 1. 6 17. 5 7
~ 2 1 17 6 4/8
07 0. 5 16. 5 6
17 0 16 5 4/8
, 15 -0. 5 15. 56 5
27 -1 15 4 4/8
3" -1. 5 14. 5 4
v 4"’ -2 14 3 4/8
6"’ -2. 5 13. 5 3
8" -3 13 2 4,/8
107 -3. 5 12. 5 2
15" -4 12 1 4/8
20 -4. 5 11. 5 1
30 -5 11 0O 4/8




shifting neans conpul sively shifts between said first and second automati-t
exposure nodes according to the manual setting nenber which is actuated. 5.
An exposure control apparatus according to claim3 or 4 wherein one of the
manual setting nmenbers can set the exposure factor associated therewith
after the actuation of the other nanua 1/ett|ng menber so that the exposure
factor associated with that other setting nenber is then
automatically set in accordance mntq t he, obj ect brightness and the nmanually
set exposure factor. 6. An expdéﬁre ¢®nt ol apparatus according to any one
of claims-3 to 5 wherein said returnlng nmeans conprises a clear switch and

wher ein - Jd—conc conprises ar
swtch. 7. A us accofding to an one of cldi ne’3
to 6 i i ¢ i bri ses ‘| ens detectind- BBans for
detect i nt of a k | ens {t, frommthe
canmerp and ' $ _ Hed cond 3| ﬁ% rléﬁgﬁﬁgyghtion of
the d M t he camgﬁoaody Bcldxiergesyr e
cont rpl / wherei h said | ens det ecting reans
detec}s Ievels of $ provided|on the ganmera body |ttdoriet ect tlhe
attachnent gnd deta | the takipg lens to and from|the canera|body. .
9. M eéposurelcontroilapp?reﬁg%/gccarding tp claim?7
38 10.5 10.5 15 . 5
32 10 10 14 4/8 R Fl1 -
27 9.5 9.5 14 11 3/8 o/
22 9 9 13 4/8 11 2/8 :
19 8.5 8.5 | 13 11 1/8 | o/
16 8 8 12 4/8 11 0/8 F9.5
13 1.9 7.5 12 _ 10 7/8
1] 1 7 11 4/8 10 6/8 ¥
9.5| 6.5 6.5 1 | 105/8 |
8 6 6 10 4/8 |————1 10 4/8 F8
6.7 5.5 5.5 10 ' 10 3/8 ﬂ _ o
5.6 5 5 9 4/8 _ 10 2/8 f
4.5] 4.5 4.5 9 10 1/8 R
4 4 4 8 4/8 10 0/8 F6.7
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 ' 8 5/8°
2 2 2 6 4/8 9 4/8 F5.6 -
1.7 15 1.5 6 ' g 3/8 A
1.4 ] 1 5 4/8 . "
1.2 0.5 0.5 5
1 0 0 4 4/8




or 8 wherein said | ens detecting neans detects the attachnent and
det achnent of the taking lens to and fAda?the canera body by data
comuni cation with the taking lI'ens though nmount pins provided on the canera
appat &t bsl &codding to any one of clains 3 to

body.

10. An exposure control
9 wherein said returning mneans conprises an auto/ nmanua
for detecting di aphragm auto or

manual

det ecti ng neans
nodes of the diaphragmof a taking

| ens and wherein said predeterm ned condition conprises detection of the
An .exposure control

di aphragm aut o node 11.

of clains ]

apparatus according to any one

r

suppl ar iEo¥sP & nemt € of t hk RBEemoad® whildr@i n ﬁlpduprmj@tdeﬁm nled
condi tYon donﬁ?P§é§3turn|ng F_of th u SWIL ﬁaﬂg pgjure contr ol
appar at us accordlng to any orle kg’ agss é?s ﬁgp ei n idfifst or
second mangal setting nenber |i s |y 5 Gh &d’i h the specific prjogram
exposure de, the assocjiated exposure factor is setjto a value whichyis
identical fo the value autongtically set {in the specific program expdsure
node. 13 ﬁ$ posure contjr ol parat s according{to cl g & 12 wherfei n
t he autonailca.Wﬁéset val ue %hen said fifgst or seconfl manual setting jnenber
isfnitially t he |specigf i c program exposufe nodg S roundegd to
have an ac;urg@%ghkf a@an é ﬁ 14
. Program LIMIT 5 13
\/ EE LA 4 ] 2_
(_ ES LA 3 11
{(Hyper) Manual LA 2 10
Bulb LA 1 9.
Hyper EE - 8
Hyper ES - T
...... 6 -
R 5
...... 4
o | e 3
ES LM 2 2
. (Hyper) Manual LM ] 1
Bulb IM 0 0




be manual ly set. 14. An exposure control apparatus according to claim 12 or
13 wherein when that manual setting nenber is actuated again, the
associ at ed exposure factor is nodified in accordance therewith. 15. An
exposure control apparatus according ny one o:l lmm"mmuuﬂlﬂﬂ"\mer ein
said first and second nmanual setting ers conp ectronic
dial s which can be clicked and | ocked step by step* 18. An ®xpgosdre control
appar at us -accordi ng‘to claim 15 wherein the associ ated exposure factors are
enabl ed Gorrqgnual setting when the electronic dials are rotated by one
step. 17. An exposure control apparatus according to claim15 or 16 wherein
when the el ectronixn deRpssate e sl byppasatiedstott i ncamgeadetttian ned
period of tinme, the associ ated exposure factors are enabl ed for nanual

set t i ngapbaraAiuse xgaeper Pstngt +0l apparatus according to any one of clains
15 to 17 wherein the associated exposure factors are nodified in accordance
with the rot & ichotsneter thigaeans o seteqingfhs Riightness rof an
apparatus according to any one of clains 3 to 18 wherein when one of the
exposur @iaqtorte ke fedk@Nfy set by the first or second nanual setting
menber in the autopatic,.exposure node, .when the, ot her exposure_f.act
reaches  a pr-ae'lie?ggam“ﬁgdcuﬁdg’roso“}r? ofeee| Ai _twf}ut(%}it SBF heé_rp 4 Bait®'or

-exposure factors having a shutter speed and a diaphragm value

LAY

can be manually set while the other of said pair of exposure ¥
factors is automatically set in accordance with said detected W/
object brightness; : ‘w’

. a specific exposure program mode in which said pair of
exposure factors are automatically set in accordance with said .
détected object brightness;

~manual setting means for manually setting.at least one
of said pair of exposure factors;

means for compulsivély'shifting from the specific program
exposure mode to the automatic exposure mode when the manual

setting means is actuated in the specific exposure mode; and

returning means responsive to the occurrence of a s
predetermined condition in the compulsively shifted automatic
exposure mode to automatically shift back the specific program =

exposure mode.

2. An exposure control apparatus according to claim_l
wherein when the manual setting means sets one of the exposure
factors, that exposure factor is given priority and the other
exposure factor is set in accordance with the object

brightness and the manually set exposure factor.



exposure factor is fixed at the upper or lower linmt and the manually set
exposure factor is nodified in accordance with the“detetfed—ebfee%——“

bri ght ness. 20. An exposure control apparatus accor wherein
the upper and lower limts conprise shut KZ/ speeds wgmmmtter
capability range of the canera body. 21. ‘An exposure

according to claim19 or 20 wherein the upper and Iomerlln1ts conpri se

di aphr agm val ues3 def Anegxppsuregi sgntupd capparatus rgegyddnga toaalddaim ehs.
22. An exposure contrql apparatus according to any one of clains 19 to 21
further coﬂﬁw%lHBeEePPmﬁ?K%ﬂQEP%%%tPﬁﬁt#BQmFQQHSsEPFPﬁgsﬁﬁp§ﬂ§§ﬁi?Qﬂer

I f th h d di aph b I
3 A ex ORI BRTPEL RS L% RRBERER nfot o TARPRIC IALX | SPREL98 57
further cog;yéos&{(}%g&\ &le SEtQQQd"EQ‘Q? g V|e ngag:lne Corrpﬁegerrents whi ch

I ndi cate the spe I'C program exposure ul'sively shifted

automatic exposyy e n;p,qlee pésuren o %ﬁ’é’%é@ﬁsaﬁéééﬁaﬁﬁga@:@rdﬂ{ﬂnt?
claim 23 wherein said §|cat|ng means conprises an indicating el enent

whi ch i ndi einir idiig tkterssltutéﬁa HEShO! auftondlitir agpokalkree Kodebe and
manual |y nodified by the first or second manual setting nenber in the

conpul si vewheste int dtheacbnpaisd vexphi fit éngodeang compubspoely eshtifits dirom
apparatus according to claim 23 wherein said indicating neans conprises
i ndi cat i ng tdleerepesifike c RrPatRRaGXRAFANTS BPAG N §Os h P hafitdd §éretng>r

menbers and
, second automatic exposure. modes according to the manual
./

setting member which is actuated and wherein the compulsive
shifting means compulsively shifts between said first and
second automatic exposure modes according to the manual
setting member which is actuated.

5. An exposure control apparatus according to claim 3
or 4 wherein one of the manual setting members can set the
exposure factor associated therewith after the actuation of
the other manual settiné member so that the exposure factor
associated with that other manual setting member is then
S automatically set in aceordance with Fhe object brightness and

the manually set exposure factor.
6. An exposure control apparatus according to ahy one
of claims 3 to 5 wherein said returning means comprises a
< clear switch and wherein said predetermined"¢ondition
comprises actuation of said clear switch.
7. :An'expesure control apparatus according'to any one
of claims 3 to 6 wherein said.returning means comprises lens
detecting means for detecting the attachment and detachment

of a taking lens to and from the camera and wherein said



C L M S * wherein in the conpul sively shifted autonatic-exposure

node only the indicating el enment corresponding to the exposure factor which
can be manual ly set is indicated. 26. An exposure CH _ﬁl I“
according to claim24 or 25 wherein sa{ﬁgindicating n \ he
shutter speed or di aphragm val ue which n be manual ly nodified by the
first of second nmanual setting nmenbers in a flickering manner. 27. An

expos ur prediettreatm iapsh caingsi tdcno cehinpy itse s ettt ofn dfaitie 2 thehdenther ei n
sai d indicating neans conprises an LCD or LED panel which is provided

wi t hi n 8ff ithe¢etakigg Arens posem ctikencawverappadat-us according to any one of
clainms 23 to 27 wherein said indicating means conprises an LCD_panel which
i s provided 8utsitt FFROTARR SOBSYPL APParafps \arRer LRYntPorIadH At wef
accordi ng tao.any_pr.ecedin | al.m conprisi anpt her ogr.am exposur e node
and wherdereidl HoRErEEnE efeft Tbs HERbE S5 APt v el 884 B B o0ur e
mode whgg.oRAledasPahi b PLERLAE BERASUES 4 EAbCH A criflent AdyieiPOSUr ©
control "apparatus according to clalm?29 further conprising nmeans for

sel ect i BRtACHPERRS Yt tHdl&aldiing 1éMs C¥BO0AHAC reoR! kRl BRI Wodpcor di ng
to any preceding claim further conprising an exposure 'value

cal cul ati ng meanad Gsxpederd atbAgral @PppaAaBuRK Ses¥d ired UEoi Bladsordance .|
with the object brightness. 32. An exposure control apparatus for a
camera or 8 wherein said lens detecting means detects the attachment

and detachment of the taking lens to and from the camera body

'by data communication with the taking lens though mount pins

‘provided on the camera body. : _ - o/

10. An'exposure'contrgl apparatus according to any one
of claims 3 to 9 wherein said returning means comprises an ' N
'éuto/manuél detécting means for detecting diaphragm adto or .
‘manual modes of the diaphrégm of a taking lens and wherein ks
said predetermined condition comprises detection of the
diaphragm auto mode. -

11. An exposure control apparatus according to any one
of claims 3 to 10 .further comprising a main switch for
controlling power supply to various elements of the camera and
‘wherein said predetermined condition comprises turning OFF of
the main switch.

12. An exposure control apparatus according“to any one
of claims 3 to 11 wherein when said first or second manual
setting member is initially actuated in the specific program
exposure mode, -the associated exposure factor is set to .a

value which is identical to the value automatically set in the

-specific program exposure mode. -



substantially as herein described with referencete—the—acconpanying

dr awi ngs.

M
f or

33. A canera including an exposure c | ar at us C L
S according to any preceding claim 34. An %Bh ”M i #"uapparatus
a canera, the apparatus conprising:- .aaphoto gy '

measuri ng* the brightness of an object t e phot ographed; an exposure
val ue calculatin%%neans for calculating an exposure val ue according to said

bri ght ness measur

d BN SXPPSW& aentaih@rRanatusaaeerding &t Glain X2

R W KA T NP R e
e E\'A‘h%‘it LAl ¥ %smpeqsbagmv%% .'é’c@&‘%@%’rfnv%&e s%%'c%{)ﬂiaé' ng
S e erern a snu an e

val ue ar.
neans,\é

utter priorit exposure no

manual |y SP&
sai d manua

er speed

ORRAMABXPRFINY Roddl 48 F8uAHEATBL! KaVé Yark Ycdul #8F W @a th

|y "'set shutter speed and an object brightness, an aperture

priority eppomantiaiade séesein an aperture value can be manually set and a
shutter speed is automatically set in accordance with said manual |y set
aperture val ue aad aAnokipeobulre gontesd, apphratus according to claim 12

L4

or 13 wherein when that manual setting member is actuated
again, the associated exposure factor is modified in
accordance therewith.

15. An exposure control apparatus according to any one
of claims 3 to 14 wherein said first and second manual setting
members comprise rotatable electronic dials which can be
clicked and locked step by step.

16. An exposure control apparatus according to claim 15
wherein the associated exposure factors are enabled for manual
setting when the electronic dials are rotated by one step.

17. An exposure'coﬁtrol apparatus according to claim 15
or 16 wherein when the electronic dials are rotated by two
steps within a predetermined period of time, the associated
exposure factors are enabled for manual setting.

18. An exposure control apparatus according to aﬁy one
of claims 15 to 17 wherein the associated exposure factors are
modified in accordance with the rotation of the electronic
dials.

19. An exposure control apparatus according to any one
of claims 3 to 18 wherein when one of the exposure factors is
manually set by the first or second manual setting member in

the automatic exposure mode, when the other exposure factor



a specific exposure program node; nmanual |y oper

nmeans for manual |y changi ng.a shutter speed; . rabl.e aperture
changi ng neans for manually changing an aperture I"ii@ﬂﬂl:‘u _

conpul sively shifting to a said prlorlgx exposur

sald

hangi ng

speci fic exposure program node, sai onpul sive shlftlng neans shifts
the specific exposure program node to the shEtter E{Jorlty osu% node in
res ponse‘-’?"{‘)c’aﬁér & i Bredet %u‘é???ro&:r abPESEh thd g

means, and when s ecifigc c u ver
shi fted TPRENHSs gﬁ F@% 6F|EPFF$P ure , safangﬁ ffﬁftpgﬁgr#ﬁé
CXPOSUT &ndBY8) ig“s@% uile/ efycéaff isdmbalgabﬁ WPIddE S MROET b tn
exposure node 1h response to operation of said rmanual |y operabl e aperﬁﬂ(e

chan@rukggaggteaagdw@gﬁgdi|5}£§ughQQQC|flc exposur e program node,

sai d

conpul sive shifting nmeans shifts the specific exposure progran1nDde to the
aperture priozoty &xpasposunredeontnolesppasatus apeordivg tb sdadmndBual |y

oper abl e aperture changi ng neans,

and when sai d specific exposure program

mode haswhereipofpe sippey shdf lewero kimitspepmprispr shuttierx$psafe node,
said aperture priority exposure node can be cog%€I5|vel Sh'fkﬁd to said

shut ter %?fbﬁ?@bexBo§9P§ﬁﬁﬁﬂ?§ﬂ?h¥%&ﬁ%ﬁﬁ??%?

rEhRe oRapera,

oper abl e shutter ;Eeed chan
-21. "An

exposugéngoggroi apparatus according to claim 19

or 20 wherein the upper and lower limits comprise diaphragm

“values defined by a diaphragm capability range of a taking

_ lens..

22. An exposure control apparatus according to any one
of claims 19 to 21 further comprising a limit value setting

means for setting upper and lower limits of the shutter speed

. or diaphragm values by an external operation.

23. An exposure control apparatus_according”to.any one
of claims 3 to 22 furﬁher_comp;ising an indicating means
having indicating elements which indicate the specif ic program
exposure mode and the compulsively shifted automatic exposure
mode.

24. An exposure control apparatus according to claim 23

wherein said indicating means comprises an indicating element

which indicates that the shutter speed or the diaphragin value

can be manually modified by the first or second manual setting

‘member in the compulsively shifted automatic exposure mode.

25. An exposure control apparatus according to claim 23
wherein said indicating means comprises indicating elements

which indicate the first and second manual setting members and

'/

@%¥anual |y -

-



a manual |y operable returning neans for returning said compul sively shifted
shutter priority exposure node or said conpul sively ' :
priority exposure node to said automatic exposure p”lﬂlwmmﬂgﬂmnma
restoring neans for restoring said speciLiﬁeprogran1éxabsureﬂnnde rn
response to the occurrence of a predetergined * condition other than an
operation of said manually operable returning means. 35, An exposure
control apfReredd Afcdhe menrRrlsiyedB4shiasitedn atanakie f¥POERre Bedeabl e
returning negnsaﬁéiurné, [ 111211211 1.111111211 111 1 % 'Jéf M S, the
node to th¥aht i tndipatdng Simgrent nceErasRending ufe Qe XRISURS: t or
speed are. t] y t .ha i XPOS cal cul ati ng .neans.
36 An\ekpdgﬁégggokﬁggh gp%bfh Eggggg% 'ié%fkggc¥é§%¥§§g§ﬁerein sai d

manual |y operabbg, r Al & BgsUE8"SoCPBL! Sppaatughce¥riihg 6 c14im 24

exposure control apparatus according to any one of clains 34 to 36 wherein

sai d rest ogfngs mmwi&%&i@&i felainid a aysPthéckhatices kpeed
attachnment and detachnent of a taking Tens to and fromthe canera and

wher ei n sabd Qi Epiet & VeeTue st ¢h axare G masem 1dst eodifiaf Hyhehedefebtent
of the taking lens fromthe canmera body. 38. An exposure control apparatus
accor di ng o6 seéabni3fanual setting members in a flickering manner. -

27. An exposure control apparatus according to any one

-

\/

of claims 23 to 26 wherein said indicating means comprises an

LCD or LED panel which is provided within a finder.

— 28. An exposure control apparatus according to any one
of claims 23 to 27 wﬁerein said indicating means comprises an
LCD panel which is provided outside the camera body.

29." An exposure control apparatus according to any
preceding claim comprising another program exposure mode and
wherein said compﬁlsive shifting means only operates to shift
exposure mode when saié specific program exposure mode is
selected.

30. An exposure control apparatus according to claim 29
further comprising means for selecting an exposure mode.

31. An exposure control apparatus according to any
preceding claim further comprising an exposure value
" calculating means for calculating an optimum exposure‘?alue

in accordance with the object brightness. "

32.° ' An exposure control apparatus ' for a camera
substantially as herein described with reference to the
accompanying drawings.

"33, A camera including an exposure control apparatus



wherein said | ens detecting neans detects |evels of nount pins provided on
the canera body to detect the attachnment anddetachment of the taking | ens
to and fromthe canera body. 39. An exposure accordi ng
to claim37 or 38 wherein said |l ens detecting Bmmumnm‘m at t achnment
and detachnent of the taking |ens to[ fromtke canera bédy*by data
comuni cation with the taking | ens though nount pins provided on the canera
body. 4ccaydingosar anyoRresedifishrakaimaccordi ng to any -one of ‘clains 34

to 39 wherein said restori n% means, coqrpri s_esagl_‘r'llJl aui o/ manual_det ectjng neans
for detectimfdi agH a§¥PIELE eIl RBBAY 35S neChi BpFaifh s aki ng
lens and wherein said _predetermned condition conprises detection of th
diaphuﬂﬁﬁ%ﬁﬁguﬁnﬁgmpffslﬂﬁ’exposure control apparatus according to aﬁyﬁone
of clains 34, Fﬁ.é&.}.&w%ggggtahg%ag fedBlLE 1A £RB Le&gﬁeatarsgl blengnpover

supply to vari‘ous el enents e canmera an erein said predeterm ned
condi t ig¥} &OEPELSBE pHoRcdgaPeddf the main switch. ‘42, An exposure contro
apparatus according to any one of clains 34 to 41 wherein said autonatic
eXposur e pr ogp agxposaries vediuk sgebchlat tngomeraspriogr arahoubating An
exposure control apparatus according to any one of clains 34 to 42 further
conpr i #xposarenvatuei ageordinchda seidhdkghtness aneaswrefi by sadificate
t he selection of the '

photometering means;

=

" means for selecting an exposure mode from a plurality of

exposure modes including at least:-

an automatic . exposure program-ﬁéde wherein a shutter [
speed and an aperture value are automatically determined based
on said exposure value célculating means,

a shutter priority exposure mode wherein a shutter speed }
can be manually set and an aperture value is automatically set
in accordance with said manﬁally set shutter speed and an
object brightness, . .

an aperture priority exposure mode wherein an aperture
value can be manually set and a shutter speed is automatically
set in accordance with said manually set aperture &alue and
an object brightness, and.

a specific exposure program mode;

manually operable shutter speed changing means for X,
manually changing a shutter speedqd;

. manually operable aperture changing means for manually
changing an aperture value;

means for compulsively shifting to a said priority

exposure mode, wherein in said specific exposure program mode,



speci fic program exposure node and the sel ection of -the conpulsively
shi fted exposure node. 44. An exposure control apparatus according to
clai m 43 wherein said indicating means conprises anL”llIle !l ﬁmnﬂitant

whi ch indicates that the shutter speed or_the apertuUfgiy A

manual |y nodified by the shutter speed ch gi ng nmeans or the aperture
changi ng neans respectively in the conpul sively shifted exposure node. 45.
An exposur 82d8nCraPusidietsRitEng dmrGreo shidite AheePeFhlig eXPOSUER i ng
means conprises_indigatjng.ele q%s whi ch indicate the shuiter sgeed

changi ng ng’éﬁgrgﬂ‘dmgégr{:ﬂr %ﬁgﬁb"’rﬁf R L 2 PR  M99F LhEesponse
conpulsi ve | expo y LRdi ' e t .
corre§bﬁnd#§g° %*%%ggﬁaﬁga?#§85§?923?2&5ﬁﬁ??g?agpggﬁfggra%§§§ﬁrghsgﬁﬁggbf
that node h8ah8di aalCdnehd sald BHRASIK fo O 6Lhr8PPRéGENR REA8" HhBIbkRn
claim 43 wherein said indicating nmeans conprises an indicating el enment
which in sablpG@BRWely &hi fidd s s SHet ¥@Elepeli SEL t érposSure hbde,
manual |y settable shutter speed or aperture value fromthe automatically
set apertusaidal sisubteshupt bor Sppecexpdsure angais ulcancobker otomppasatrely
according to any one of clainms 43 to 46 wherein said indicating nmeans

di spl ays tabifhedt &o Sadel avexpere uprioxity waipgsuwren nedephmarespapdef i ed

by the shutter speed, changi ng neans or the aperture changin% nmeans in a
fIiCkeringtﬂammﬁ?at1°n of Said manually operable aperture changing

means, and wherein in said specific exposure program mode,

\
s

2 program mode to the aperture priority exposure mode in

said compulsive shifting means shifts the specific exposure

response to operation of said manually operable aperture
changing means, and when said specific exposure program mode
has been compulsively shifted to said aperture priority
exposure mode, said aperture priority exposure mode can be
compulsively shifted to said shutter priority exposure mode
in.response to operatidn of said manually operable-shuttér
speed changing means;

U a manually operable returning means for returning said
compulsively shifted shutter priority exposure mode or said
compulsively shifted aperture priority exposure mode to said
automatic exposure program mode; and

< 'a restoring means for restoring said specific program
exposure mode in response to the occurrence of a predetermined
condition other than an operation of said manually operable
returning means.

35. An exposure control apparatus according to claim 34

wherein when said manually operable returning means. returns



48. An exposure control apparatus according to any oné of cfaims—43 to 47

wherein said indicating neans conprises an LCD or | S
provided within a finder. 49. An exposure contrJ, ]ﬁlﬁlﬂding to
any one of clainms 43 to 48 wherein sai,g 4 ndicati ng* means Cenpsi an LCD
panel which is provided outside the c body. 50. An exposure control

appar atus according to any one of clains 34 to 49 further conprising an
exposur Eediasde ks hgy avtamatis SHRUFHE FRPYFAR MPdew e r%fere t he

I ' ' ' h | £ d h
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exposur ﬁgggl ) 3 6aN pparatus according to claimb50
wher ei n%[ e ofe. g%a%ﬁg gﬁggtagrsgéggeg{e%lrnsgperture val ue to be held by t\ed
exposure factf¢ hoh dbXGosRBEScHAtEBE appavaitils TV U oLk 35 the
conpul sively shifted priority exposure node. 52. An exposure contro

appar at wheaseit dsagdt marivai ybOloper shleherediurrsinigl means ucempadises ol di ng
means nodi fies the shutter speed or aperture value which is held thereby
when t heelgar tewiteked changi ng.-neans on the aperture changi ng nmeans
111112112121211111212121111111 is actuated after the exposure node has been
conpul si vel y Zhi f tAl €¥PPRArer FeRFEQle2ppagadtus@carrding Ja @ Med

changi ng means, or aperture changiqg reans. . .
. of claims 34 to 36 wherein faid restoring means comprises lens

#

=

detecting means for detecting the attachment and detachment
of a taking lens to and from the camera and wherein_said N/
predetermined condition comprises detection of the detachment Qy/
of the taking lens from the camera body.

38. . An exposure control apparatus according to claim 37 .

wherein said lens detecting means detects levels of mount pins | 3

provided on.the camera body to detect the attachment and g
detachment of the taking lens to and from the camera body.
39. An exposure control apparatus according to claim 37
or 38 wherein said lens detecting means detects the attachment
and detachment of the taking lens to and from the camera body \‘J

by data communication with' the taking lens though mount pins
provided on the camera body.

40. An exposure control apparatus according to any one

)

of claims 34 to 39 wherein said restoring means comprises an
auto/manual detecting means for detecting diaphragm auto or
manual modes of the diaphragm of a taking lens and wherein
said predetermined condition comprises detection of the
diaphragm auto mode.

41. An exposure control apparatus. according to any one



53. An exposure control apparatus according to any one of clains 50 to 52
wherei n when the specific program exposure node is ' pfted to
a said priority exposure node by the shutter speed E r the
aperture changi ng nmeans, the exposure factq; hol di ng means modisfi &s the
shutter speed or aperture val ue corresponJi to the shutter speed changi ng
nmeans or apertu e.chaqg+n means toéﬁégreater,ggfn or less than the

e

shutter spe®d §r23p&:t 68 SN hEIREASING pRodtadR eRHILGPe Fo¥e
by a predet ] e I £ p erture
Ve Sa. CHEEELIRY oy el ol IR L aRite oRUERE CRpEEF AN ®3,
to 53 whergj g Sl | a&ﬂp | ans
conpri s eﬁ'}e%ﬁl?c di altrgre I ch vary %}%%}9% u’t@?ér spegggéﬁgéﬁllgbggg?ﬁrée@
val ue, respstd ingly.switch. : - . _ .

42. An exposure control apparatus according to any one
of claims 34 to 41 wherein said automatic exposure program
y mode is said specific exposure program mode.

43. An exposure control apparatus according to any one
of claims 34. to 42 further comprising an indicating means
having indicating elements which indicate the selection of the

\- specific program exposure mode and the selection of the
compulsively shifted exposure mode.

44. . An exposure control apparatus according to claim
43 wherein said indicating means comprises an indicating
element which indicates that the shutter speed or the aperture
value can be manually modified by the shutter speed changing
means or the aperture changing means respectively in the
compulsively shifted exposure modé.

45. An exposure control apparatus according to claim.43
wherein said indicating means comprises indicating elements
which indicate the shutter speed changing means and aperture
changing —means and wherein in the compulsively shifted

exposure mode only the indicating element corresponding to the

L

manually settable shutter speed or aperture value of that mode
'is indicated.

46. An exposure control apparatus according to claim 43
wherein said indicating means comprises an indicating element

‘which in said compulsively shifted exposure mode discriminates
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the manually settable shutter speed or aperture value from the

automatically set aperture value or shutter speed.

47. An exposure control apparatus according to any one\_;

of claims 43 to 46 wherein said indicating means displays the
shutter speed or aperture value which can be manually modified
by the shutter speed changing means or the aperture changing
means in a flickeriﬁg manner.

48. An exposure control apparatus according to any one
of claims 43 to 47 wherein said indicating means comprises an
LCD oxr LED panel which is provided within a finder.

49; AnﬂéXposure control apparatus éccording to any one
of claims 43 to 48 wherein said indicating means comprises an
‘'LCD panel which is provided outside the camera'body.

50. An exposure control apparatus according to any one

of claims 34 to 49 further comprising an exposure factor

holding means for holding one of the shutter speed or the

aperture value which is set is the specific program exposure
mode, when the specific program exposure mode is compulsively
shifted to a said priority exposure mode..

51. An exposure control apparatus according to claim 50
wherein the one of the shutter speed or aperture value to be
held by the exposure factor holding means is the one which can
be manually set in the compulsively shifted priority ékposure
mode.

_52. An exposure control apparatus according to claim 50
or 51 wherein said exposure factor holding means modifies the
shutter speed or aperture value which is held thereby when the

shutter speed changing means on the aperture changing means

R i
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is actuated after the exposure mode has been cdmbulsively
shifted to the priority exposure mode by'the shutterlspeed
changing.means or aperture changing means.

53. An exposure control apparatus acéofding to any one
of claims 50 to 52 wherein when the specific program exposure
mode is compulsively shifted to a said priority expoéure mode
by the shutter speed changing means or the aperture changing
means; the exposure factor holding means modifies the shutter
speed or aperture value corresponding to the shutter speed

changing means or aperture changing means to be greater than

" or less than the shutter speed or aperture value set at the

specific program exposure mode by a predetermined value and
holds the modified shutter speed or aperture value.

54. An exposure control apparatus'accordiﬁg to any one
of claims 34 to 53 wherein said shutter speed changing:means
and aperture changing'means conprise electronic dials.which

vary the shutter speed and the aperture value, respectively.



