22596060 EXPOSURE CONTROL APPARATUS- OF CAMERA The present invention relates .

to an exposure control apparatus.of a camera having a pIuraIity of exposure
nodes. In a conventional canmera having a plurality §a§¥§aéx>
nodes, a photographer can select a desired exposure no

actuating an associated switch or button, etc. In a recent canera having
nodes ot her than the exposure nodes, such &S a continuous shot node, etc.,
t he node sel ecti on | EXBOSUBECTONTRAL! ARPARATUSIQR LAMERA of switches in
conbi nati on. However, ordinary photographers do not trequently use all of

t he exposure nodes. Nanely, only a few specific exposure nodes are
used. ' Therefore, . for ordi nary photographers the need to actuate .
several switches in conbination to select a node is troubl esonme and
conplicated. Furthernore, in a program exposure node of a known canera,

a shutter speed and a diaphragm val ue are automatically -

det er m ned I n certain rel ati onship (conbination), and
accordingly, rThét gﬂe%edm@ﬁsehlteonf Ore1hP8sPhed oe&ﬁpeﬂf:ogarée“fc&mtsﬂal
shutter speed and di aphragm -2- values which do not satisfy t

predet erdBesh 6 3£ 09SEhflera having a plurality of exposure modes.

In a conventional camera having a .- plurality of
exposure modes, a photographer can select a desired
exposure mode by actuating an as sociated switch or button .

etc.

In a recent camera having modes other than the Cr

exposure modes, such as a continuous shot mode,- etc.., the
mode selection is effected lby actuating a plurality . of
switches in combination.

However, ordinary photographers do not frequently use
all of the exposure modes. Namely, only a few specific
exposure modes are used. Tperefore, for -ordinary
photoéraphers, the need to actuate several switches in
combination to select a mode is troublesome and complicated.

Furthermore, in a program exposure mode of a known
camera, a shutter speed and a— diaphragm valoe are
automatically ”.determined in a certain relationship
(combination), - and accordingly, -it is- impossible for -the

photographer to set optional shutter speed and diaphragm -

6?



while in the sane node— For exanple, when an operation switch is
actuated in a program exposure node of a. known canera, both the shutter
speed and the di aphragm val ue are nodified si mul t aneousl y whi | e

maintaining a specific relationship therebetween, and

accordingly, It is inpossible to vayy_ only the shutter speed or
di aphragm val ue. nsequent I f__the hoa%l%ra he nts tqQ vary only the ..
Shutter spiByies IR agh iPhe SAHTREY  thie Brodrharaipbl, e daersals

necessary for.the, photographer to_first switch the program exposure node to
a di aphrag b?‘?or?'ﬁy th&%t SAEE cMO8g nosuf®T m?ﬂf?’“pglﬂ a%{‘gﬁut? r ORgRAtion
priority automatic, exposure node. Furthernore, in a manual exposure
mode of SWlkRBwi%afEtRatede PRotdgPIFIERMRBRPPYTreetOd e Ofpt # mifROWN
shutter speed and di aphragm val ue, whil e observi ng an, exposure neter

provi ded 1faBeFRe| Podh vthe shuttemgspeed k| fhesidiaphragn PRIVEgrfher
manual |y sets. both the_ optinmumshutter speed and di aphragm val ue b

hi nsel f ofmp@dified | sipylpaneppBrdyf or Wwhideor Meint@igying e for e SRGLkie
or technical pictures. However, the adjustnent of both the shutter speed
and di aphregbatabuship tr dilid eaetyyeerspeciaald y f eccomdingdynary it is
phot ographer. - In particular, if one of either the -shutter speed or .

di aphr agm inapogsibleecatipusvadyaf balyt héhehushatter speed or diaphragm

value. Consequently, if the photographer wants to vary only.
\»a.f the shutter speed or diaphragm value while in the program

exposure mode, it is necessary for the photographer to

first switch the program exposure mode té a diaphragm -

priority automatic  exposure mode ‘or. a’ shuttér . speed

pfiority'automatic exposure mode.

Furthermore, in a ménual exposure mode of a known
camera, the photographer manually sets thé'optimum shutter
speed and diaphragm value, while obsefving an exposure

. meter provided in a field of wview of a -£inder. Namely,
&; since the photographer _manually sets both the optimum
shutter speed and diaphragm value by himself of herself, it
is possible for him or her to create more argistic -or
technical pictures.
%;_. However, tﬁe'adjustment of both the shutter speed and

T diaphragm value is troublesome, especially for the ordinary
phofographer.v In particular; if one of either the -shutter

speed or diaphragm value is readjusted after the shutter



3 speed and the di aphragm value are adjusted to obtain an-optinun1expo§ure
val ue, the other of either the diaphragmval ue or shutter speed nust also” -
be readjusted to maintain the opti num exposure val ue, which changes as a
result of the readjustnent. - An opject of the present invention is to
elimnate the above-nentioned drawbacks of a known exposure control system

'QEEL?&- fe8e apdl the “ARanhFSom: Vau Py Ao dfeted; TR §§Q3§F[€n§ﬁ§;r °
Fact or PRCRLE SridE et U0 RO IR RS MUl S e

by a si imhﬁeoagre tefer _é’%&ilﬁlﬂsé [QI¥Y b@sQSS&j-ﬁéthﬁftBrﬁéfH{caiﬁVﬁE@i on

~there is provi ~a camera having an exposure control apparatus
conpri SppgimutitNe@poSele| R 1A NSwh PEh ThaMdes S&st BN dréseitt by emeed and

a di aphragm val ue i ndependently of a brightness of an.object to be
phot ogr gphagulknidife .canera; neans for |ocking an exposure val ue determ ned
i n accordance with the set shutter speed and the set di aphragm val ue; neans
for automati &al lobjectyiof) the preséntslinventiopeds do dikjpkinabe vehee,
based on the | ocked exposure val ue, when the other of the shutter speed and
di aphr aghovermentionad arawbacks mfalknawn ieXposure eentrol sylwtemain th
| ocked having a plurality of exposure modes by providing a simple |
exposure control apparatus in whiCh, if one of the exposure -
factors (diaphragm value and shutter speeﬁ) is varied in the SJ
manual exposure modef' the other exposure facfor is
automatically adjusted so as to obtain an optimum exposure
,value.by a.simple operation. o : - <
According to one aspect of thé present-invention there
is provided a camera pavinq an exposure éonttol apparatus
comprising:-
manual setting means for manually setting a shutter speed
and a diaphragm value independently of a brightness of an
object to be photographed by the camera;
means .for locking an exposure value determined in
accordance with the set shutter speed and the set diaphragm
value; |
means for automatically varying one of the shutter speed
or diaphragm value, based on the locked exposure value, wheﬂ-
- the other of the shutter speed and diaphraém-value is.varied
by the manual setting means so as to maintain the lqcked

exposure value constant.

With the above provisions, it is possible for a



exposure val ue constant. Wth the above provisions, it 1is possible
for® a 4 phot ographer to vary only the shutter speed or diaphragm val ue
wi thout first switching the program exposure node to, for exanple, a

di aphragm priority automati c exposure node or a shutter speed priority
autonati c exposure node, and w thout - breaki ng the predeterm ned

rel ati onship between the values. Preferably, the neans for | ocking an
exposur e val udhahiqanaphen toyRrynwpndy e gthutten spaedonr: diapbragncvalue
exposire val ue., The neaps for |,ocking an exposure val ue preferahly unl ocks
the exposure VHEROUGLELESE,SWESRING (Ehe proghpn vﬁ?@?*ﬁﬂ%el Bedes \kachtrs
turned OFF. The neans for .l.ocking an exposure val ue preferably |oc and
unl ocks the eSIBRRIEY f (1BPBFIM RFIGRLGY, AUEGPRETC SXPRFHES AQTs PTrR
respectively. | I e N94.£,0L o{ n sur. | u o, ' _
a lock switch %ﬁc‘%ﬁ k]g%%égnag%%?%]t&g aﬁgﬁéfg‘%su?{g%\%‘&fe m\?%de/e?{ t%%&l ‘g@ﬁh&%
switch i-s tur : . : b e C ' a
| ock switch f%%kﬁ%ﬁn? ﬂoi%?%?tfﬁ%&&ep%@ﬁ?éﬂ%?%ebéﬁg%@{l@ﬁﬁo8%&%1%%50h

is actuated by an gsibfuwdely Of tBREIAEAASS £obyPhbdkling 4 dhpeaem vahue
and shutter speed can be o
comprises a lock switch which is turned ON to lock the
exposure value.

The means fbr locking an exposure value preferably
unlocks the exposure 'value; which has been locked thereby,
when the lock switch is turned OFF.

The means for locking an exposure value preferably locks

L and unlocks the exposure value every time the lock switch is
turned ON a;nd OFF, respective-ly.

Typically, <the mean. for locking an exposure value
comprises é lock switch for locking and holding the exposure
value when the lock switch is turned ON.

The méans for locking an exposure value may comprise a

l\ﬂ( lock switch for locking and holding .the exposure value when
the lock switch is actuated by an odd number of operations.
- Typically, the diaphragm value and shutter speed can be
increased and decreased as APEX values of a predetermined
step. _ |
In a preferred embodim,ent,- whenmone of the shutter speed
or the. diaphragm value is. .increased _or decreased by a
- ~ predetermined value, said means for varying decreases or
increases the other of either the diaphragm value or shutter

speed by the same value when the exposure value is locked by



<

I ncreased and decreased as APEX values of a predeterm ned step. In a Coe -
preferred enbodi nent, when one of the shutter speed - or the-- diaphragm - «
val ue is. increased- or decreased by a predeternined val ue, saidnmeans for
varyi ng decreases or increases the other of either the di aphragm val ue or

shutter speed by the sane val ue when t'-ﬁ—'e_:>-'exposure val ue is | ocked by t he
means for_ | ocking an exposure value. Typically the canera has a canera body
and a t akRRgMeaRs For,deghing Ak GRS ) ra body In a preferred

enbodi nent, nual ti nmeans for setting the shutte ed i viged’
T the camer ATRBAFAINY ik SRReE FRg  ReSrEerS Bed 3 ng, e val ve

i h | sett
'rréaﬁé"fvlﬁgﬁaﬁﬂa?’?& shtehe 2 J.I{%phc%%%‘ LA The niﬁﬁa? S‘é‘???ngsﬁea'né‘g
provided in thg ta k#ﬁfe?l%dmgmﬁaﬁﬁﬁbﬁﬁ a ﬂéﬁﬁﬁ AQ {1 ?Hs' or

rot at abl e between a to position; 1n di aphragdm val ue is set by

the manugktethly the BRI HIIOWPERG ild) Privv iR ih RHY cadiia H&ﬁpaéna
position, in which the diaphragmvalue is set by the taking |ens.

Prefer abinanumensébemgpwm vElore settingedtHy Glhaphragm fealbeckisaig an
exposure val ue and when the di aphragm
provided in the taking lens.
' The camera body may have a manual setting means for -
inanually setting the diaphragm value.

'i‘he manual setting means provided in the taking lens may
comprise a diaphragm ring which is rotatable between an auto
position, in which‘ the diaphragm value is set by the manual
setting means provided in the camera body, and a. manual

- position, in which the diaphragm value is set by the taking
lens. |

‘Preferably, when the exposure value is locked by the
means for locking an exposure value and when ‘the diaphragm
value is varied by the manual setting means provided in the
taking lens, the exposuﬁe factor varying means varies the
manually set shutter speed while maintaining the locked
exposure value.

According to another aspect of the present invention
there is provided an exposure contro'i apparatus for a camera,
the apparatus comprising"“:- |

- means for _manually . setting a shutter speed and a
diaphragm value independently of a brightness of an object to
be photographed by the camera; |

an exposure value storing means for memorizing the



value is varied by the manual setting means provided in the-taking |ens,

t he exposure factor varying neans varies the manual |y set shutter speed
whi | e mai ntai ning the | ocked exposure val ue. According to another aspect of
the present invention there is provided an ﬁgposure control apparatus for a
canera, the apparatus conprising:- nmeans foF manual |y setting a- shutter
speed and a di aphragm val ue i ndependently of_a brightgess
be photographBH°QV°gh8chH§réPE§nV§%BS§uP§ 9&?u@a§gﬁﬁaﬁgs ﬁEuF peed
menoij zi ng the g? guct of the APEX values of the manually set shutter
speed and di apRAfagrRRAFag® YAdUSieaRE /f or varying'one of said diaphragnt

Zﬁlegg ?Qdfvzt‘::eaety ﬁé@g ﬁ@é&#ﬁ ;&?ﬁea SR L APREAGH VAL AL shiteet
product of t X.a{i' rcﬂ%m &Eaﬁ ddfsgfﬁ:'ﬁ S?gf@esémtsﬁﬁfﬁﬁxl Ipeed
t

i denti cal to Re pro ues tor I n the exposure va

storing ”EanslsAG&fiéans;(t&é/@ss%&tatwd 29Reel bBetiRyehbhAB $6%i€ tS make
provi ded an exposure con apparatus for a canera, the apparatus

conprising: - gh&bppaduet! OMEHEeardried dibaptebagnSealuagandsshutters spekd
-and a manual setting neans for manually setting a

' substantially identical to the product of the APEX values
stored in the éxposure value storing means.

According to yet anothef aspect the invention there is
provided an exposure control apparatus for a camera, the
apparatus comprising:-

a manual setting means for manually setting a shutter
speed, and a manual setting means for manually setting a
diaphragm value;

an exposure value locking means for fixing an exposure
value to a constant value in accordance with the manually set
shutter speed and the manually set diaphragm value; and,

a shutter speed varying means which when the exposure
gm; value is fixed by the exposure value 1ocking'meahs, varies the

shutter spe_ed when a diaphragm ring is rotated to vary the
diaphragm value, to maintain said fixed exposure value at said

constant value.

ect t.0 - -



di aphragm val ue; an exposure val ue | ocking neans for fixing an exposure ™ _ __
value to a constant value in accordance with the manually set shutter speed -
and the manual | y set di aphragm val ue; and, a shutter speed varying neans

whi ch when the exposure value is fixed by the exposure val ue | ocki ng neans,
varies the shutter speed when a dié%ﬁTagn1ring Is rotated to vary the

di aphragm xed exposure val ue at sai-d .constant

val ue. té?i‘l Leé%aa tﬂ{eéﬁés%lr}ﬁl nvention will be descri bed beI ow in_
detail with ref, %ﬁe'}ftpi oy &,helacs:orrggggwg ra#ﬂ% 1h” ybi ghy we 1 g a
pl an V|em10f a‘sin ens reerx canera o t he presen |nvent|on 'S
appl i g gurg ﬁ .ba 5 view and.a f nh eIevatlonaI view of a
nalnr% FFeREeate; B?eafﬁﬂgp?EYFgg 5ﬁ§?39§hoﬁﬂ WRiE g 1 respectively;
Figure 4 i bloaﬁ dlagran1of a circuit arran ement a sin%gﬁ | ens
reflex ca ’r%ugﬂo |+15F|"tj Rlan AW 595 218 gclﬁartleé’ﬁa' i F¥oper at i on

of a CPU, enbodi the presentinvention; - Figure 6 is a timng
char§amera £@nywh FEth%nPﬁﬁﬁ?ﬁFlbﬂveﬁﬁﬁﬂéeﬂs gppepediand an | Py,

according. to the present invention;
' Figures 2 @and 3 are a back view and a frpnt

elevational view of a main .part of a single lens reflex
camera shown in Fig. 1, respectively; |
Figure 4 is a bl_ock diagram of a circuit arrangement U
of a single lens reflex camera shown in Fig..i;
Figure 5 is a flow chart of a main operation of a
CPU, embodying - the present invention; . o \;}
Figure 6 is a timing chart of a communication
operation- between a CPU and an IPU, according to the
present invention;

Figure 7 1is a flow chart of an automatic exposure

mode operation, embodying .the present invention;

Figure 8 is a flow' chert of an error _cerrecting
operation, emboinng the present invention;

Figure 9 is a flow chart of a hyper-program exposure
mode operafion embodying the preeent invention; : _ N

Figure '10 is a diagram of a hyper-program' exposure
mode shown in Fig. 9; : = : : -
Figure- 11 is a flow chart--of a- limited program- -

exposure mode operation, embodying the present invention;



Figure 7 is a flow chart of _an automati c exposure node operation,

enbodyi ng the present invention; Figure 8 is a flow chart of an error
correcting operation, enbodying the present invention; Figure 9 is a

fl ow chart of a hyper-program exposure node operation enbodyi ng t he
present invention; Figure 10 is a diagran1oﬂ2© hyper - pr ogr am exposur e node

shown-in Fig. 9; Filﬂ”e- é#b | S adiflow ch?r.t-- of - .a- limted program
‘exposure node oper at T EHFE ojtﬁli Rg 4139ran, @@t LABLEEALPTOITRY jEXROSHTE
is aldiagramof a |imted program exposure node shown in-Fig. 11; Figure 13
is aflow chd?‘?d%fs%o‘_’l’ﬂipje?#%’n%t't%]r‘ speed priority automatic exposure
node operation, enbodying%the present invention, Figure 14 is a flow
chart of a hyper-sHAIWre sgedipridr ifLPW aGhaFht i*f & phypexr-shytder speed
operation, of another enbodi ment of the present invention; Figure 15 is a
di agram of a REARFLGhutaRoncq) RARASUEE iRt | ePexpbiene adyeirg i n
Figs. 13 and 14; Eigure 16 is a .flow chart of a hyper-diaphragm
priority auttheatiresentpdnentiarge operation, enbodyi ng the present
invention; Figure 17 is a flow chart of a hyper-diaphragm
Figure 14 is a £flow chart of a hyper-shutter speed
priority automatic éxposu:e mode operation, of
another embodiment of the present invention; -
S o Figure. 15 1is a diagram of a hyper-shutter speed
priority automatic exposuré-mode shown in Figs. 13 and 14;
Figure 16 is a  flow <chart of a hyper-diaphragm
\_ priority automatic exposure mode operation, embodying
the present inventibn;
- Figure 17 is a flow chart of a hyper-diaphragm
priority automatic exposure mode operation, of
another embodiment of the present invention;
Figure 18 is a diagram of a hyper-diaphragm priority
automatic exposure mode shown in Figs. 16 and 17;
Figure 19 is a flow chart of a LA manual exposure
mode operation, of ' still another embodiment of
. the present invention;
Figure 20 is a flow chart of an LM manual exposure
mode operation, embodying¥ the present invention;

— : Figure 21 is a flow chart of an LM aperture priority-

automatic exposure mode operation, embodying - the present



priority autenmatic exposure node operation, of anot her emnbodi ment ‘of:
the present invention; Figure 18 is a diagramof a hyper-diaphragmopriority .
aut omati c exposure node shown in Figs. 16 and 17; Figure 19 is a flow
chart of a LA nmanual exposure node operation, of still
anot her enbodi nent of .the present iﬂention Figure 20 is a flow chart

of an gxposure node-operation, embodying- the present
%}J@g&%n

i nventi o igure -21 is a flow chart of a-n LM aperture priority-
automatic ex a dy e pr nt i nventj

Fi gures 22 aﬁpd&%;are ?I oévjxv“%hg?t sdlﬁﬁ ggb ?ﬁﬁ’ﬁt%nﬁr}u\;’b i‘g uPé‘dm)H'gn
oper at ig spectively, enbod resent (i nvention; ure 24 is
a fl owcwcﬁgéﬁ xfpo%ﬂré/. LR® dﬁyﬁgey K e ﬁﬁgﬁf’elﬁﬁag'opeﬁ%ﬁ‘?

errbodyltr}rqe the esent vent ion; Figure 25 is a view ShOWI ng an

exanpl e ‘%{9&) Miselect flag; Figure. 26 is a flow chart of a
et n operat | on of an ‘enmbody; ng the present invention; Eigure 27
is a flow Kifdee cﬂ‘4 :}s ccﬁrm_%‘l%t igrBheref o bebhechypertmanuaid a

t aki ng | ens, embodyi ng the present invention;
exposure mode operation, embodying the present 1nvent1on,

Figure 25 1is a view showing an ' example of a
hyper-manual select flag; -

Figure. 26 is a flow chart of a main operation of an \J
IPU, embodying the present invention; | |

Figure 27 is a flow chart of a communication

- operation between an IPU. and a taking lens, embodying \\;

the preseht invention;

‘Figure 28 is a flow chart of a switch input operation;.

Figure 29 is a flow chart of a Tv. electronic dial
operation;

Figure 30 is a flow chart of an Av electronic dial _
operation; : _ : A

Figure 31 is a flow chart ©of a shutter speed changing
operation as effected by a Tv electronic dial;
Figure 32 is a flow chart of a diaphragm value AV changing
operation as effected by an Av ele_ctror-lic dial;
Figure 33 1is  a flow <chart of a mode shifting -
- operation;- - : - - -

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



Flgure 28 is a flow chart—of a switch input operation;. Figure 29 is a flow

chart of a Tv electronic dial operation; * Figure 30 is a flow chart

of an Av electronic dial operation; Figure 31 is a flow chart of a shutter

speed changi ng operation as effected by a Tv electronic dial; Figure 32 is

a flow chart of a di aphragm val ue AV changl?q;%peration as effected by an

Av el ectron | flo art of a node shiftin
h&ad! QElgE%Q gegf%%gﬁéﬁgﬁB . 9

ope-ration; - - Figure re together a.flow chart of a 10

mode igel ecti ng Opgégh&gn 35Fi; guﬁeégd Shark Q¥ Ghale s %ﬁﬂ OR iy |,

operation; Figure 'S an éxa ta Storage 1n-a

Figure 37 is a flgw chart,of ;a nenor ki ng. operati gn; ure 38 an
exanpl e of a marm?ygf%skl%% ?‘Fagarf n® a E/F fcofa PE@ dg{ﬁ% f‘:’@A 35%“ éﬁfC
39D, 39E, 39F Ig G and 39H are flow charts of an indication operation

enbodyi ng the present invention;
' Figure 37 is a flow chart of a - memory locking
operation; |
Figure 38 is ah example of a.memory lo¢king flag in a
RAM of an IPU; —

W ' Figures 39K, 39B, 39C, 39D, 39E, 39F, 39G and 39H are
flow charts of an indication operation, embodying . the
present invention;

iu/_ Figure 40 is  a flow chart of an .Ev,.checking
operation, embodying the present invention; -

Figures 41A, 41B, 41C, 41D, 41E, and 41F show an

indication of an LCD panel and an indication unit within a
finder shown in various initial indication positions;

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

(.

show various exposure modes indicated on an LCD panel and
an indication unit within a finder; |

Figures 43A, 43B and 43C show various exposure modes
.in a 1lens manual mode, as.indicafed on an LCD panei and an
indication unit w{thin a finder;
s .. .. Figures 44A and 44B are modified flow -charts of an
indicating operation of a hyper-program shown in Fig. 39A;

Figure 45 is a. flow chart of. a sub-~routine of a



Figure 40-—is a flow chart. of an Ev checking operation, enbodying
the present invention; Figures -41A  41B, 41C, - 41D, 4.1E, and 41F -
show an indication of an LCD panel and an indication unit within a finder
shown.in various initial indication positions; Figures 42A 42B, 42C, 42D,
42E; 42F, 42G and 42H show various expdsure nodes indicated on an LCD panel
“and agedigh OR aRalNtheliibNoRelhBYE; ELgures 43A 43B and 43C show

vari ous exposure.nopdées In a“ | ens manual nodé, as indicated on an LCD panel
44A and 44B are_nodifi éd;

?Pgwa?éngigf%+P§hu¥¢1;'i "CI:M%E .hﬁ!ﬁg cfé";' ggqeriﬁp!;:c ui'ﬁfﬁ)eﬁ%’o@‘%ﬁﬁ%om i @ Fi g™

39A; Figur 45 .1 a flow char of a sub-routine of a second Tv
dial5ﬁé§ﬂéﬂ@ﬂd$b?gi?%ﬁ?k%ﬂ%,°PF§%%%°“46 is a flow chart of a :
sub-routine  of a second Av dial checking operation. Figure 47 is a

pl an view BF¥IUEE Jhglie PenPlapefvVigWwcpfr A HulRgke densxgefilex
control apparatus enbodying the present invention, Figure 48 is a block
di agrefesa o RBHND| an r @RROSIre heantyedur @appaRatals apFRPRAYINGhown in
Fig. 47; Figure 49 is a flow chart of a main operation of a CPU of. a

cont ridie presgnt sieventiowi g. 48; and,

Figure 48 is a block diagram of a cor:-ﬂ:r.ol circuit of
the exposure control apparatus shown in Fig. 47;

l;‘igure 49 'is a flow chart of a main operation of a \J
CPU of a control circuit shown in Fig. 48; and,

Figures 50 and 51 are f_iow charts of a manual

exposure control of a .contro]_. circuit shown in Fig. 48.-



Figures 50 and 51 are flow charts of a manual exposure control of
a tontrol circuit shown in Fig. 48.: The invention will be discussed
below with reference to the preferred enbodi nents of the present invention.
Figures 1 and 3 are a* plan view and a front elevational view of a
single lens Tefl ex camera body having an eﬁ?g:ure control apparatus
emrbodyi ng the present invention, pectively. Flgure 21s a
back view of a DX code reading portlon of the canera body shown in Flgs 1

and 3%_A carrera ody, 11 has a grip portion 13 which is provided,
a front end 'Ep‘e ’t'h‘ée‘b'b’j%'&twq |1de$ (ﬂls%ﬂ'ﬁﬁﬁﬂ)epel?ﬂ’rf‘&? t’:l’?efreé'(ﬂn

wth a shutter butt Tv electronic dial 17 and an Av
el ectroni c dFalthe HF%fﬁF69¢dEBbB€Fﬂ“ﬁBchEfsI#EPFt ereggntodmvendi®ron an -
upper end of the back surface of the gr| p portion 13, respectively. Both

the Tv el ectroni c Bignres add tard Av3el @& ordc BlaR 1¥igwe |apdheaf orfifamt
rotary dials which will be discussed. below in detail. Wen the Tv ‘

electrom(:cﬁhﬁviﬂlqnéltwéﬂM/Q#eétﬁumgiﬁht#nslgeédexnnaquﬂ bedy Hiayine
speed Tv, the diaphragmvalue Av and the exposure node can be changed. The
Tv el ect r oniandi ekpog@rend cond ral eleppamatius di @bodpingnst i t utbepapiresient

first and second manual setting neans or first and- second shutter speed
and di aphr aghnvelhttonpnu@lspectively. - Figure 2 is a back view of a DX
- code reading portion of the camera body shown in Figs. 1

\sr and 3.

A camera body 11 has a grip portion 13 which is
provided, on a front end (i.e., the object side) of an
. upper surface thereof, 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 upper end
of the back surface of the grip portion 13, respectively.
Both the Tv electronic dial 17 and the Av electronic dial
19 are in the form of rotary 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 mode can be changed.
The Tv electronic dial 17 and the Av electronic dial 19
constitute part of first and second manual setting means or
first and- second shutter speed and diaphragm value manual

- setting means, respectively. ' -

A clear button 23 is provided on the upper portion'of



setting means, respectively. A clear button 23 is provided on the upper®

portion of  the. back surface of the. canmera body 11 in the vicinity of - .
the Av electronic dial 19. A hold button 25 is provided on the right side
of the clear button 23. The clear buttaon 23 constitutes a part of a clear

switch neans. The electronic. dials A nd 19, the clear button 23, and

the ohel doaDift (0% BEC il B0AENn 0y NBL_ M1epne 2 AALIQLARDEY ol d

the camera body 11 In a normal posture, they ~can bé actuate by his . or
her %’P"u Q, 0 oref i nger 't%}ut aying to shift,the camera hody 11. Ay
sli dg erﬁ%’ex%%)eé%?:égnégr?&gm o1 1S0* F‘é’\g , bupt - E gssﬁr%’é%é;edgx%%sure
node/ drive, | ever §9, btgbei slidable .Lg opposite directions om a
nout £BE o9 oR1aF. 9% Ehe g clbat, SYEion i eRacTHE  CheSEARBESOBoRA 11 1o
the left of a pentagonal prism A nmain switch 31 is |located on the top
surf&?@sﬂtpﬁ@scér@%&bo&ﬁalf]’%‘q Rt Eh™&ANg e pentagonal prism and
—can be noved to three different positions in a slidable manner.. DX
" pins DX1 - Thre eleckreonicediiadsa bht pofe ¥2cethenFleribbrtEonof2ihe canera
body 11 and cone into contact with DX codes, which are printed on the
sur f an@ ofthe pchebdie battohm 260 tdre eArranged hesdat §hat | whear tiaul ar,
the DX pins DX1 - DX6 are brought into contact with the portion of the
photographér holds the camera bedy 11 in a normal posture,
they can be actuated by, his or her thumb or forefinger
without having teo shift the camera body 11. \J
A slidable exposure - correction/ISO lever 27 and a
-slidable  exposure mode/drive lever 29, both being slidable
-in - opposite directions from a neutral position are located \J
on the top surface of the camera body 11 to the left of a
- pentagonal prism. A main switch 31 1s located on the top
surface of the camera body 111 to the right of the
pentagonal . prism and can be moved to three different
positions in a slidable manner. . ' .
DX pin_s 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 of
film, to thereby read the data. In particular, the DX pins
DX1 ~ DX6 are brought into contact with the portion of the
" DX codes which represents the ISO ‘sensitivity “Sv, so.as to

.~ read the data thereof. - - ——

A group .of mount pins (CONT, RES/Fmin3, SI/Fmin2,



DX codes whi ch represents the SO sensitivity -Sv, so as to - read the data
théreof. A group of mount pins (CONT, RES/ Fmin3, SI/Fmn2, Fmax| ,
AIM Frmax2, and SCK /Fminl) are provided on a body nount 35 of the
canmera body 11 to effect, for exanple, data communi cation between the
canera body i1 and a tak| ng |l ens 65 (F| gurb\-éh. When the body mount 35 is

attachedtoan+ . of ta§ P ins of th od
mount 35 are ecirimgy}fy C(')r%rqlédte ' cor g’ﬁ‘&&‘#ﬂ. ngrﬁouﬁfom‘ﬁggof é;f'he‘il
t aki ng_Vens, ,s0.1tha a 0 ca read)nJLI |nc¢%ﬁn| a
mi ni num Fnurfary Ifﬂﬁg'ﬁnfoag E—Era'im ¥? Sha %oﬂXXI rrF r?ﬁé:lt f ?%%mple,
taking |l ens and perform.data communi cation wth a con trol _ nmeans
or CPU. opke commpication betvesn &bg) °?§‘95P05’Pé¥d1i’-na{‘ﬂeat‘a?<’|‘h’gg 1en§
to read additional, | ens data, such as focal length data f, or data
r epr esent i ng 65t heEPiguwe of) - t Hkeng thenkody appubkeds cix. at%?EeflhﬁtO ® nheRs
or a synbol, etc., with a prefix " and a suffix "~ (e SCK , as
mentioned aBOMAt afHriertaking hensyetheomoupt pins ofydhesdody meunt n3s
this specification. Figure 4 shows a circuit arrangenent of a control
unit of a cammeaedpestarhaaiidyl\dannectdet o cthentcornespondinghpovntiepansodf
11 has CPU 41 and IPU 43 as a control neans. The CPU 41 perforns the
fundanent al thieot bagkiphi dens, so that the camera body 11 can read lens
- data, including a minimum F number Fmin (open F number) and
S ' 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 1lens
L to read additional lens data, such as focal length data £,
or data representing the kind of  taking lens .. ‘atta_ched,
etc.. Note that a mark or a symbol, etc., with a prefix "-"
"and a suffix " " (e.g., “SCK , as mentioned above)
represent an active low or an inverted wvalue in . this
specification.
Figure 4 shows a circuit arrangement of a control
unit of a camera system embodying . the present invention.
The camera body 11 has CPU 41 and IPU 43 as a.control
means. The CPU 41 'performs the  fundamental photographic
calculations and control functions, such as the calculation
‘and determination—of the —exposure factors (i.e., diaphragm

value— Av and - shutter—speed Tv), exposure --control,

calculation of data necessary for automatic focus control,



T .

cal cul ations and control functions, such as the cal cul.ati on and
determ nation-of the --exposure factors (i.e., diaphragm val ue- Av and .
shutter- speed TVv), exposure --control, calculation of data necessary

for automatic focus control, etc. The CPU 41 al so functions as a neans
for conmpul sively changing the nndéﬁEDreturning an exposure node, changing

a-priority )OS factar, c ul sively changi ng an _exposure node within. a
speci F?’E'ex%@ r‘g%ﬁoég a_gles{q i ﬁ‘gB‘éL??ﬂ?t %a'lﬁje'?e-ﬂ'g?d?ﬂﬁ -SSP NE Kal ue,
manual shifting, and switching a set node. The |1PU 43 functions as an fnput
i nt er FRBBISPG h‘éh%vvi“l"é’ﬁes,re‘s?gEﬁi‘a‘g 3R SRR PPER- 155h3Rging a
electronic dial 17, the Av electronic dial 19, etc. = The IPU 43 also

f unct PBAQT ALY o P ABQBWR c EAEHOTs ctSIMRP LR Y o ChERA4 NEor aR o XRASULRY t he

i ndi cators, a regulator for maeking the power source of the CPU 41 ON and
OFF (mederwhthinng) spesdficnerposuzasmpde, ssetitigat Be ldad tdyedugnd shutter
speed Tv, etc. The I PU 43 has a ROM 43a which stores prograns. for

det erhohdbngt aa i exposelet valuei,t oanizak, shidtdngi oasd switobing, a
communi cation with the CPU 41, communication with the taking |ens, etc.

The |sek4dBodéso has a RAM 43b which tenporarily stores the set nodes, the
shutter speed Tv, and the diaphragmvalue, etc. The IPU 43 further has an

E2PROM (E2PRe®) IMSC 43\hifthctionds akheannupigit ofntdifdte ' theO

- switches, such as the shutter button 15, the Tv electronic

dial 17, the 'Av electronic dial 19, etc. The IPU 43 also \J

functions as an exposure mode setting means, a means for

controlling the indicators, a regulator for making the

power source of the CPU 41 ON and OFF (power holding), apd ;;)
memory means for storing the set d_ata'and'- s_hutter. speed Tv,
etcy The IPU 43 has a ROM 43a which stores programs for
determining the input of the switch data, indiéa_tion 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 s.hutter speed Tv, and
the diaph‘ragm'value, etc.  The IPU 43 further hés an E2? PROM
(E2PROM) 43c which .- holds thé number of £film, the IS0
sensitivity, etc.,- even after the camera power source is
turned OFF.

‘The TIPU 43 communicates with the taking lens 65 —and

Treceives lens data, such as a maximum* F number Fmax, -the

‘minimum F number Fmin and ‘the focal length £, etc. The IPU
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sen'_sitivity, etc., even after the canera power source is turned OFF. The_

| PU' 43 communicates with the taking | ens *65-and receives |ens data, such
as a maxi mum F nunber Fmax, -the minimum F nunber Fmn and the focal |ength
f, etc. The IPU 43 conmmuni cates wWith t CPU 41 to transmt and receive.
the data therebetween to control the photo aphi c operation and the

I ndi cation of_ the dat The receivi el enen R—
is logarit hné F’W&gﬁtaéﬁed"waﬁh%pgpgt |4&na€ 0 ahpRRERE L g‘danﬂe‘éem’%dﬁ‘e

D1, agplified by an anplifier 49, converted to a digital value (Bv, BV)
correspondi ri@Atd dhersbetyeene ¥ sAnArolcdiier phptograghdc rﬂﬁﬂrél‘bi‘{‘heaﬁﬁu
41 through input ports P30 ~ P37. The A/D converter 51 operates at a
predet er ni nekhe i edieathputof hehe edatasignal s of the ports P30 - P37 to
the CPU 41 which reads object brightness signals and di aphragm vaI ue

signal s set by theTheki pytbulis 6F and cddabtt s xéreivimal selemenits es"fﬁ)ndiiﬁg
apex val ues. The port P40 is-an input switchin control' port

whi ch SWi tmlthnecabgurcpmreaseg by c8RpPPSE 105@64 Mg@gfiwz fanst
by. the anplifier 49 and the diaphragm voltages, set by

di aphragm ‘el diede53D1, ahpd iflieabhbggnan vampid fisx gemeramwerltaphrt@gna

vol tage which corresponds to the val ue set by the _
digital value (Bv, BV) co_rresponding- to an apex value by an
A/D converter 51, and input to the CPU 41 through input

St ports P30 ~ P37.
The A/D converter 51 operates at a .predetermined time
to input the level signals of the ports P30 ~ P37 to the
', CPU 41 which reads object brightness signals anc_l_.--diaph-ragm
value signals set by the ‘taking lens 65 and converts the
"signals to corresponding apex values. The port P40 is an
input switching control® port which switches the
ld_garithmically compressed voltages amplified - by. the
amplifier 49 and the diaphragm voltages. set by 2@
diaphragm volume 53.- The diaphragm volume 53 generates
- diaphragm voltage which c‘orreséonds to the value set by the
photographer when rotating the diaphragm ring (not shown)
of a taking lens in the manual mode.

Ports P10 ¥P14 of the CPU 41 are connected to
T the DX pins DX2 ~ DX6. The CPU 41 tchecks the 1levels of

- these ports P10 ~ P14 ‘at a predetermined time to -read the

ISO -sensitivity Sv. The CPU 41 then stores the input data



phot ogr apher when rotati ng- t-he di aphragmring (not shown) of a taking:
|l ens in the manual node. Ports P10 -P14 of the CPU 41 are connected to.
the DX pins DX2 - DX6. The CPU 41 checks the |levels of these ports P10 -

P14 'at a predeternmined tine to -reag_fhe 1SO -sensitivity Sv. The CPU 41
then stores the input data i ncl udn t he di aphragm val ue Av, the object .

e R
o 2af L Sha 2, LN 1, UIpASY, ol oL 1oRRRE 30 o

mot or &
drive_circ rel ease magnet - RL rel eases the rrechanl cal

engag@ﬁﬁﬂ?gﬁfmfﬂﬁdsﬁﬂFFEFsFﬁ *begin the rel ease operation. A shutter

mechani sm (shutter, curta| n thus rel eased fromthe machanl cal engagenent
by the feMdBding mgtet SOorwinds gpdepingd v tBRgddddhyaRd| &adi ng
curtain magnet ESI and a tral l'ing curtain nagnet ESZ so that the novenent
of t HBiERQFt BOteF tH rMmeves oft MUERF tY42r 8p¢. dOWR .| a'BhFa@Pﬁﬁ?&ﬁé’cnSEE

stops the stop-down operation of the the taking |ens diaphragm

The opEr athensmetorses®d nmpit Shr @axsontaasiiral Isd t thy Clibed1 QP odgh a
magnet drive circuit 61. An EE pulse counter 63 generates. EE pul ses -
in through a motor drive circuit 59.

A - release magnet RL releases the mechanical .
engagement of the sh_utter to begin the release operation. A \J
shutter mechanism (shutter curtaiﬁ)_ thus released from the
mechanical engagement by the rele‘ase magnet RL is
disengageably engaged by a leading curtain magnet ESl and a
trailing . curtain magnet ES2, so _tha-t__ the movement of the
shutter curtain is controll.ed thereby. A diaphragm magnet
EE stops the stop-down operation ef the the taking lens
diaphragm. The operations of these i_nagneté are controlled
by the CPU 41 through a magnet drive circuit 61_.

An EE | pulse counte_r. 63 generates EE pulses in
‘association with the'.stop-dow-n- operation,' which is in turn
associated' with 'the up-down movement bf _the lmirlror,
subsequent to the shutter release and sends the outputs
thereof fo the port PDD of the CPU 41. The CPU 4i counts
the level change of the port PDD .and when the counted
number reaches 'a "~value -<corresponding to -the set diaphragm

value Av, the diaphragm magnet EE is turned ON through the



assomat-l on with the stop-down oper-ation, which is in turn associated

with the up-down novenent of the mrror, subsequent to the shutter
release and sends the outputs thereof to the port PDD of the CPU 41.

The CPU 41 counts the level change of the part PDD and whew the
count ed nunber. reaches a -val ue -correspondi r‘%to -the set di aphragm val ue
Av, the di aphragm magnet EE i's turned ON-through the magnet drive
circuit 61 f“égn?ttopdrtiﬂé sispudswnbipetat i skoPhekey sEPPTdPWRnPEREEation
di aphragm val ue Av.: Ports . PLO- PL6 of ‘the CPU 43.are connected to the
mount pins GhﬁWPbYCl!ﬁintaRESﬂEmths digphmagne valmeadiv. Frax2,

SCK-/Fmnl) thereby conpleting an electri cal connection to the takl ng

| ens 65 (i.e., nend@erts cont Pb0~nBEAS afhethef CPU 4BearRU cknmectedi ¢at cshe
with the taking lens 65 through the ports PLO PL6 to read, the | ens data

i ncl udi ng t hemopat Fpimsbefa My nCONTHe RESVFmﬁnE,nusb,eFmEﬁﬂ),(, Fhaxi pcamax2,
length f, etc. The taking |l ens 65 has a | ens aut o/ manual ..sel ection switch

67 which sw tTHEK PEniAE) athietedy Gonpletingoden (| enechaical (lddnmEdon

and *an automatic di aphragm node (lens-auto (LA) node) in association
with a di aphrggm t£hag. tAkdngeN1ed O/gRmNUpl . 6€) eChéRdrgW beh @6rtTol means

connected to an input port PLO of the IPU 43 through the mount pin AM The

| PU 43 det er ngRgsebl§. eXi phengeyuofq h@oﬂﬁﬁﬁiba@bﬁphﬁfﬂm the taking lens ‘65

through the ports PLO ~ PL6 to read the len_s data including

el ‘the qpexi F number Fmin, the maximum F number Fmax, the

focal length £, etc.

The taking lens 65 has a lens auto/manual selection

A% | switch 67 which switches between a manual diaphragm ‘mode

' (lens-manual (LM) mede) and ~ ‘an automatic diaphragm . mode
(lens~auto (LA) mode) in association with a diaphragm ring.

The lens auto/manual selection switch 67 is connected. to an

'input port PLO of the IPU 43 through the mount pinjA/M. The

IPU 43 determines the existenee of t;he manual diaphragm

mode or the automatic diaphragm mod'e in accordance. with the

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

is an automatic diaphragm mode in which the s-top.-down'

mechanism of the camera continues the stop-down operation

until the diaphragm value becomes a predetermined value

' which has been set™ in the camera body. Thé "lens iianual

mode" mentioned above “is a "manual diaphragm—mode in which

the diaphragm value is manually set on the taking lens



node or the autoematic di aphragm node in accordance. with the level of the
port PLO The "l ens-auto node" nentioned above is an automatic di aphragm - .
~nmode in which the stop-down nechani smof the camera continues the stop-down
operatjon until the di aphragm val ue becones a predeterm ned val ue whi ch has
been set in the canera body. The "1¥¢ manual node" nentioned above -is a
- mandal, di aphragm npde—in which - th I aphragm val ue i s manual'ly set.' on
t he taﬁéi‘ff‘g' I en’gﬂe_ ]s"'r%".a“t"l'h@qd@nswiﬁgo %‘b‘&% e | refesred rEPerdRd® 0.as a
"body set" hereinafter. Input ports PCO PC2 and PBO PB5 of the IPU@.

are cofifht &e%'o herainpEi®#Ech SWAI N, a photoneter switch SWS, a rel ease
switch SWR, an exposure npde swtch SWMODE, a drive switch SWRIVE, an.
exposure corkiut nposhst PEOSW HC2 o@nd| 8BO se®BS i 9ft fhesdiRU n§3 awet ch
SWSO a clear switch SWCL and a hold switch SWHOLD, respectively. The
mai n connegtedSWAl B mainaswbtcht GWMAIN.h ahphediomedent 3wiesler SWS, The
photoneter. switch SW5 and the rel ease switch SWR are associated with the
shutter refleaselSswit€he SWR{ chan SWiposare namodperswiiall SWNODEshuat er
button 15 is depressed by a half step at which point it is turned ON. The
swi t ckizSWR | switecheSWORIMESN ahe ealpdsire bubkeactings slentasssW+bEFf ul |
step. The exposure node swi'tch SWMODE and the.drive switch SWRIVE are
associadl eds@ t Benad tIVAAFUr @etting switch SWISO, a eclear switch

" SWCL and a hold switch SWHOLD, respectivély'.__'

The main .swi#Ch SWMAIN is: asséciatedi with the main N\
switch lever 31. Thé photometer. switch. SWS and the release
switch SWR are associated w'ith the shutter button 15. The
switch SWS remains open until the shutter button 15 is

'depressed by a halﬁ step at which point it is turned ON.
The switch SWR is turned ON when the shutter button 15 is
depressed by full step. The exposure mode switch SWMODE and
the drive switch SWDRIVE are associated w,-i-th-the ‘exposure
mode/drive lever: 29. The exposure correcting switch SWx EF
and the ISO sensitivity 'setting switch_SW-I_SO are associateqd
with the exposure/I1SO lever 27. The clear __switch 'SWCL and
the hold switch SWHOLD remain open until their respective
associated buttons, clear button 23 and hold button 25, are
effected.

The IPU 43 detects the ON/OFF state "of the switches

SW, mentionéd above, in accordance with the input -levels of —

the input ports PC and PB of the IP_II 43 to perform the



node/ drive | ever 29. The exposure correcting switch SWEF and the | SO
sefsitivity setting switch SWSO are associated with the exposure/lSO | ever
27. The clear switch SWCL and the hold switch SWHOLD renai n open unti |
their respective associated buttons, clear button 23¥and hold button 25,

are effected. The |IPU 43 detects the ON OFF e-of::it he switches SW
-mentioned aRO¥EssaPy AGFOFaeNGEs WM th the i mput™ -1l evel s of the input ports
PC and PB of the IPU 43 to performthe necessary -operations. A pair of

|0 43 ar e connect st 7t e TR ockeoerc aCih BRY' Snd Rritihey pdlx! 8
cral 19 TesgAiL YBh¥ta SRV BAS D CLAE! 1o cudl Ble: LorRULE ¢ pne
Cl okt op Pt (FletERET Aaf ot Tonpidy 318 1 M, ARSI T Tkt g
O e e RS L BB ¢ RR 0 e o, BFaf g2 "5 Ty v
Thet eaf t or . SARPGHRIYPpliaportS PRSIy A 16KAHOR FALSHIORpEPRATLaR Per:
o 10 I mbum. ® "For eampie, a' pair Of iapat ports CPAOC and  PAl
are in a floating state at a click-stop position, when the
\ - electronic dials 17 and 19 are rotated in a clockwise or
counterclockﬁise direc’tion, the level of' one' of the _inp;xt
ports first drops to "L" and then the level of ‘the other
drops_ to level "L", in accordance .with the d__irect_ion‘- of the
rotation of the dials. Thereafter, the one input _po;t, t_:_he
level of which has dropped to level "L" prior to _t_he.lotllaer,
is returned to the floating state prior to t;he othgr_. Since
the order of change in the level of the input ports PAO _and
PAl or PA2 and PA3 depends.on -the rotation of the dials,
the IPU 43 can discriminate the direction of rotationebased-
on the order of change.

A group of ports PLCD and PD of the IPU 43 are connect_ed
to an LCD display panel 69 and an indieator 71, The indicator
71 is 1located in the finder. " The LCD panel 69 is
controlled by the IPU .43 to indicate various photographic
information, such as the exposure mdde, the shutter speed

Tv, the diaphragm value Av, the number o0f remaining frames



t he. order of change in the level of the input ports PAO and PAl or PA2 and
PA3 depends. on the rotation of the dials, the I1PU 43 can discrimnate thes .
direction of rotation based on the order of change. A group of ports PLCD
and PD of the IPU 43 are condectedt o an LCD display panel 69 and an
indicator 71. The indicator 71 is located in the finder. The LCD
panelin68 rotlcaf rfilmd byet deikBUmbiid canddbehRée datiaoysi ot ops@phi c

i nformation, such as the exposure node, the shutter speed Tv, the ‘

di aphyeag v ity Adatal)e SHADaSxEYsuLERIcHredtIMESAatakNER, I GtcOf . il 1y
the drive node and other data (i.e., SO sensitivity data, and exposure

cor r emtid Ngndatatbr, Al Cwithife thyli ¢ahaer’ had t Bhaichibenh rindidss
i ndi cating el ements 71a and 71b (Figure 42E) which indicate the shutter

speewﬁ/,aﬁ@wﬂsa@bi?ﬁ%va #§ Ahichd il dHEE X PR Cer O¥Béc&XPSUT € OF
opti mum exposure of the film The indicator 71 al so has an |nd|caf|ng

el emaife didpN¥RGH Jré‘ﬁﬁ&fi}g;s ém&tQﬁruﬂ&eﬁ%xba‘suirﬁﬁnBﬁekse%:%%ﬁ?e The main

circuit structure of camera system enbodyi ng - e present

i i QU i d , - . f ol . No h
| YSBE Yoty Sho6UIEE o N, RO 2 TSI LS, 71 g
D SRt B enht T o G TrtBared R4 o e 1

the memory is locked.

The main circuit structure of -the' camera system

embodying the present invention, a$  discussed above,
ope:ates ;s foilows. | Notg.that the vaiueg of the shutter

speed Tv, the diaphragm value Ay, and the object.brightnéss -
By in ;he arithmetic operation discussed below are éll ~
those used in calculating the APEX values.

e eRtanmin ¥y
i

TN
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Mai n. Operation of CPU The nmain:-operation of the CPU 41 wll be discussed

bel ow 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 SWAIN is turned ON, electrical p@Er2Ls supplied to the CPU 41 and
the operation shown in the flow chart of Fig. 5 is performed. The CPU 41

first initializesMaih Operatipan: eprcpUP at step S11,. and then initializes
the RAM“41b at step S12. Thereafter, the DX code (§SO sensitivity SV),

the object brightmessmafivn opéfatidf Jlf apiNeagOPUVal e wiAl Bel db¥cudded
di aphragm vol une 53 when in the LM node, are input to the CPU (steps S13,

514 and Slijeideweeh! ek fetBAcEPYdH Ltk MFYBKC ATtV dibd e1h PPig3 150 'Thed

recei ve the necessary data, such as the set photographi c exposure node an

the exPOSUfn?afr?‘Ct%Béra@i&n’ iéro@atﬂi‘iehpuo‘{?t(siﬁp .§3:@:_rd§'ﬂ? CoRYy the

proceeds to step 8 In which the exposure calculation is effected to
phot ogr aphir e eied 36 018 RO 4 BERHE e AL onthe TS0
sensitivity SVWhéH“khetBﬁotoﬁgkggtswﬂyéﬁﬁgﬂgsis éﬁ?pede%ﬁ'aftér:the
main switch SWMAIN is turned ON, eléctrical power 1is
supplied to the CPU 41 and the 6peration shown in the fidw

chqrt of Fig. 5 is performed.

The CPU 41 first initializes all the input ports P at
step S11, and then .initiaiizes the RAM 41b at step S12.
" fhereafter, the DX code (ISO sensitivity SV), the object

brightness Ev, ahd the diabhragm 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 data, such as the set photographic
exposure mode and the exposure factors, etc., From=<ERE «IBU""
43 (step S16).

The control proceeds to step S18 in which the
exposure #alculation is effecfed té obtain optimum exposure
factors in accordancé with the selected photographic
exposure mode, the_ calculation being based on the ISO
sensitivity Sv and the 6bject brightness Bv, etc.

Thereafter, the CPU 41 performs data communication with the



Thereafter, the CPU 41 perforns data conmunication with the IPU 43 “to
send the calculated exposure factors (i.e., shutter speed Tv and

di aphragm value Av) to the [IPU 43 (step S19). After the exposure
factors are deternined, t he cong&g&Fgéoceeds to step S20 where it is
det erm ned whether or not the releas rtTCh SWR is turned ON. If the
rel easd R t4h vaasead t theed cabidul atiedl restpeemirey fgeraats on(iie.,
effected (step S21). If the release switch SWRis turned OFF, the  _
cont r olshist reat usPeed O0T9t eand13didhtaghhevgwer Aw) halad thee. IPUWE e Lhe
power continues to be supplied), the operations of step S13 to step S20 are
r epeat g&tdpatsagdanmuni cation with | PU The CPU 41 perforns data

comuni cation with the IPU 43. - The data comunication will be explained

bel ow with reffieancethe Fl&p&sﬁ@l Tadcades (Page 11&éte5ﬁfﬂe8f thgndPU 41
and | PU 43 has term nal s correspondlng to CE, READY

h are comigohedhisesddd ebh&rep’ Hhél'er 31@9§stﬁ%tle‘i-)ﬁ‘iheﬁf &H@trﬁ] &k m nal

CE (not shown), so that I'PU .43 |s rea connunlca I on. v%eP t e"I?U 43
oo AR 048 ekl WA 18 ke RO B8 Sy
interrga&%%%ln@w@e QEU %%rned ON, the: releasxng operation .is

effécfed (step S21). | If the release switch SWR is turned

OFF, the contfél is returned tq _step 513. While the power V
is held (i.e., while the power conﬁinﬁes to be supplied),
the operations of step S13 to step S20 afé.repeated.

Dafa Communication:with.IPU

fhe CEU: 41 .éerforms dafa communiéation with the IPU
_§3. The .data commuﬁication will be é#plained below with
reference to Fig..6 and Table 1 (pagé 111).

Each of the CPU 41 and IPU 43 has

terminals corresponding to CE, READY, SCK', andnAIA,wn1;ln - \J
are connected to each other. |

The CPU 41 raises the level of the terminal CE (not
shown), so that iPU_43 is ready for éommunication.uWhen the
IPU 43 monitors the 1level of the terminal CE which is
changed from "L" to fo{ the level of fhe terminal READY is
dropped and then raised, so that interruption by the CPU 41

is permitted.



Y
y

s permtted. When the CPU 41 nonitors the permission to interrupt, a
clock signal is output to the term nal -SCK-(not shown), and a conmmand

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 terninal READY
so that the CPU 41 detects the conpl eti oRRe¥Y¥+-he recei pt. The IPU 43

out puts data corresponding to the received command i n accordance with the
clock signal sent Wheam thee CEUm4lal meslkers ofthiehepedMigsiioror toedaibtessugst ,a
fromthe CPU 41. Wen the conmuni cation of the necessary data is conpleted,
the |1 PU 43 dr aodihesligral dfs tbetpetntwal thiEARErminalheT$CKT enot shewnJRU
41 drops the Ilevel of the termnal CE, so that the I PU 43 detects that

the data coghuni @at icomméanidh tike Gt Cofp! efrd. teiienal NeDAPN.43  Upon
nonitors the |evel drop of the termnal CE, the IPU 43 raises the | evel of

the ternm nato ibf fdfi sécéhgt d3ie BEMEBBmAhAON. tHRE Ppb- ¥BUtd Fepd Nand
sub-routine or cal cul ati ng t he exposure (autonatlc exposure

mode)  at  gh&R  rAlfsedV khe PPedl BCSednke! i Adl I READYNCEsSO dlt T kaw
chart shown in Fig. 7. In this AE process, the DX codes representlng t he
| SO sensiti¥ply £ €qeeBYeS! ehd O nipt tAldiFSo I {HR SeReekpY.! YThe IPU 43
outputé data 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 comﬁunication of the necessary data is
completed, the IPU 43 drops the level of the terminal
N 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 1ew_a1 drop of the terminal CE, the IPU 43

raises the level of the terminal READY to finish the data

&; communication.
- eerddf u‘_;-_x‘,‘-}.e' 4

AE Sub-routine
The = sub-routine for calculating the exposure
(automatic exposure mode) at step S18 will be . discussed

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

In this AE process, the DX codes representing the ISO

sensitivity are converted to APEX values (£ilm sensitivity

Sv) at step §850. The DX codes of the ISO sensitivity



Sv) at step 550. The DX codes of the [1SO sensitivity - consi‘st
of 5- bit signals and are read by the five DX pins (5 bits) DX4, DX3, DX2, - .
DX5 and DX6 which come into contact with the codes in the illustrated
enbodi ment. The wupper three bits (DX4, DX3 and DX2) constitute an integer
and the lower two bits (DX5 and Di@%F:% deci mal . For exanple, if the
decimal is "01" or "11", the APEX value _is 0/3, if the decimal is
"10", aansifEefabucbit sAgnadsd and t REedIGarh bY s s £1y@e DXPEBERS| ue i s
2/ 3. The decimal thus converted to the APEX value is added to the integer.
For exX&bits) hBXdx DX¥3de DX, PXD ando DX6s whigh cSemeedntigy cafbart since
the integer "101" is converted to an APEX value "5" and the decinal
"01" mdtdontbet egodesaninPEkheal Lblusgtratiedr cembedimente dHjectuBREyht ness
Bv is converted to a calculating obj ect bri ght ness BVD suitable
for cahoeleathits (DPX4usDX3 arkk DX2)| consditudeatdronint&y@eBand+ the (step
S51) . Thereafter, the filmsensitivity Sv and the exposure correcting
val ue 1¥wear eewzprtybts e(DK6 andhl X6 Rt andesdmalt.i Hdyy &x@mphe, aifalthd ating
exposure correcting XVD suitable for <calculation by wusing the

fol | oseramaguaisonsplr egectrilyely théemEER) valde-Sis 10/3, XME4-th¢/ The
above-nentioned operations are effected not only-to prevent the val ues of

the cabeyhdli NG eXPOEUT @neAAMEN value is 1/3, and if the decimal
ié *00", the APEX value is 2/3. The decimal thus converted
to the APEX value is_-‘ added to the integer... Eorl example, the o/
DX code of ISO 100 is represented by Sv=5, since the
integer : "101" is converted to an APEX yélue "5" and the
decimal "01" is converted.to_ an APEX value "0". | | U
- Thereafter, the object brightness Bv is converted _to
-a calculating ob.;_ject: brightness BVD __su-itable .for
calculation by using the following _equat:_lon: BVD=Bv_ + 7.
(step S51). Thereaftér, the £ilm sensi_feivity Sv and the
exposﬁre correcting value Xv afe converted to a ca_lculat;_ng -
sensitivity SVD and a calculating exposufe cbrrec-bisi’rgf;?'kiﬂhuﬁéh"'."' N/
XVD suitable for calculation by using the following
equations, respectively (step S§52):
SVD=Sv—- 1; XVD=4-— Xv
The above-mentioned . operations are effected __not; 'o_nly
to prevert -the---_value_s_-;of' the calculating exposure factors
BVD, SVD, XVD - from being negative, but a_lso to_uni.fy @:lf}e

accuracy or precision of the exposure factors _t‘.’ be a 1/8Ev



Y

. o
BVD,, SVD, XVD from being negative, but also to unify the accuracy or
preci sion of the exposure factors to be a 1/8Ev step. Consequently, the
APEX cal culation (i.e., addition and subtraction) can be easily effected

wi t hout considering the cal cul ati on accuracy, Not €t hat since the
precision of Sv and Xv is wthin 1/3 Ev, Ii in theory inpossible to
convert themto values of a 1/8Ev step. To this end, Sv and Xv are rounded

t o approxi maistlep.1l/ 3EonseqRéREVy | 0 tHé3Enp@xd Eé&Eulawaaecu Vel y. addition
Ther eafrer, t he bri ghtness ~ correction val ue *¥NMND dependi ng on a

change of thanapeém&fw@mn) bancaaiéu{aabsdyatezsﬁaﬁe'iﬁ%{mubrIc%tsri@%%mg

correction value MND is adapted to correct the object brightness Bv so as

to maintain ¢he LHIKHEHIYR aaéén!ni?&é*ane Nt Eﬂaété'ihc\éawﬁe pPERISI 8RS of
of, for exanple, a change 1in open unber e., change in

I
bri ght ness ofyt hgd ex9) Do FROT0 BP0 i3 alsvameth%f:g | Bipodinlbe to

taking |ens. | ght néSs correction val ue IS 1Tnput from

t he taki I t IP t hg t

(17U Tons colblyBEEr HHH aFlvelhus bic a1y Mkdp; 8o HURI GHIE sv ana
f d | .P 4 CPU- | PL

communi cat | ofVata8% efcunged £, AfhrosFpately /el RIS AFTRtr ¥o v dvgev

communi cation at™’s

LVD is cal cuI gt g%gbasggsggc 1vefal cul ati ng obj ect brightness BVD

Thereafter, the brightness correction value MND

d d’epehding on a change of the open F number, is calculated

at step S53. The brightness correction value MND is adapted

to correct the object brightness Bv so as to maintain the

k/ exposure on a film plane at a constant value, regardless

of,'.for.' example, a change in the open F number-  (i.e.,

:ch-ange in brightness of the lens) during zooming and is a

value péculiar to the taking lens. - The Dbrightness

correction value MND is input from the taking lens by

communication of the IPU 43 with the taking lens (IPU-lens

.conunu'nica't.ion_), which will be discussed hereinaftefy ‘aﬁd‘ s

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,

't.he calculating sensitivity S8VD, the calculating exposure

correcfing value XVD, and the brightness correcting wvalue

MND by using the following formula;



the calculating sensitivity SVD, the cal cul ati ng exposure correcting val‘ue

XVD, and the brightness correcting value MND by using the follow ng
formul a; LVD=BVD + SVD + XVD + M\D The CPU 41 detects the sel ected

exposure node and calls t he EXPosty €l factor cal cul ating
sub-routine corresponding to the selected exposure node (steps S55-1

S56- 1- 6= - o N LGl aphragm value Av  and the shutter speed
Tv are then-caﬁ“?ﬁ'ﬁ%‘&d*i%v%cto’?%ng}@ﬁth the algorithmof the selected

S55-n,

exposur e node. Th
exposur e node The st
(step S57).. Error QOperation In the error operation at step S57 (Figure 8),

ePrUeafter-' the .control is returned. If an incorre

atler A6tests athsn s6lgeted; peuPBENEY iMOdR rand)

R

the cal @S ng $REBt t erexpRBrTVD £3¢He caFelrdiphindi aprulno ire AVD
are replaced with a cal cul ati ng maxi num shutter speed TVDMAX and a

cal cul aldarFesrending §Papthegmelaated AvDORXrer cBpdet i(alieps BAG-the
e,

nunber
225.

maxi mum shutter speed TVDMAX ) and the cal cul ati ng di aphragm val ue AVD

PN (or Pno) of EE pulses is set at the nmaxinum value, I

ShHfemat erlSSbrd e f3Arnki ng Thettdiapbpegd Ve¥Due(t Ay @nldcultdtd ng

(i.e., shatdeiccwrpaedgTvarineunthikmphadgnl adkede iAVODMOYrdarce ony ent athet

val ues suitable for transm ssion to the

algorithm of the selected exposﬂre mode. Thereafter, the
control is returned. If an incofrect exposure mode is set,
an error operation as described below is carried out (step

8§57).

.Error Operatiop

In the error operation at step. 857 (Figure 8), the
calculating shutter ”s;peed-. TVD and the ca_lcula.ti'ng diaphragm
value AVD are repla_c_gd‘ with a calcul_atiné maximum shutter speed
TVDMAX and a calc@lating maximum diaphragﬁ value AVDMAX,

respectively, and the number PN (or Pno) of EE pulses is

(0]

N

set at the maximum value, 1i.e., 225. Thereaftes ¥ . fHe

calculating shutter speed TVD (the calculating maximum

shutter speed TVDMAX ) and the calculating diaphragm value
AVD (i.e., the _calgulating 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.

F

-



| PU, .in processes |abeled TVDT (TVD- TVT) and AVDT (AVD. AVT), as
explained in detail hereinafter (see Fig. 8). Thereafter, the control is
ret ur ned. It is possible to replace one or both of the

cal cul ating shutter speed TVD and the cal cul ating dizaphragm val ue AVD with
a cal cul ating mni num shutter speed TVDM-M €gd a calcul ati ng m ni mum

di aphragm val ue AVDM N, in place of the cal culating maxi num shutter speed
TVDMAX and the' cglculati i, num di aphr al ue . VDQ/AX respectively.
Exposuke’ Cal cul at hg ggb %g)lﬁ?(l)#elr%'n géhege??g]ﬁét r éineég &fbo P(r%rZ‘nt ,o'%t the
exposure nodes Jjncl ude ogr am auf o | C_exposure node i.n_whi t he
shut t er spe%agl%r"[ dﬁgﬁﬁiﬁgmiﬁeﬁqﬁe g?b zﬁﬁ%ngﬁ?céﬁalq%"g&“iw a‘gg‘?ﬁgﬁ‘ﬁ%@
with the ﬁgj ect bri ght ness, a shutter speed priority (EE LA) automatic. -
exposure m¥fHug eft¥Pawbtipde) cphcu}AtiRg t%h“l'ﬂ?'&ptﬁxﬁ’gtrﬁe‘i/aﬁﬁéedi sTVDMIN
automatically set in accordance with the manually set shutter speed and
obj ect bri @deds calewliadifidghipimemi digahragy ¥alugatAVPMIhosdhe RPARRE
in which the shutter speed is automatically set in accordance with

t he manual I0f sé&hedi gpAcudatiaguemandmyl) eshubteght apeed T¥DMAENLRMA the

exposure (Manual LA) and bul b exposure.(Bulb LA) nodes, and. a
di aphr agm paileuliat ihgSmak)imem dimphragapoalue PAIMAN e respeatdlvaiyde)..
Furthernore, in the illustrated enbodinment, there s -

\_ Exposure Calculating Sub-routine

In the illustrated embodiment, the exposure modes
include a program automatic exposure mode in which the
shutter speed and the diaphragm value are automatically set
in accordance with the dbject brightness, a shutter speed
pr_io.rity (EE LA) automatic exposui‘e .mode (1e'ns”-aufo mode)
i_n which | the diaphragm value is éutomatically set '.in
accprd-ance _with the. manually set shutterl spéed and dbjeét
brightness, a diaphragm priority (ES LA) automatic expo'su're

o mode in which the shutter speed is automatically set in
' e slé'_%,i?fi.‘e?'éée‘ LI

St

accordance with the manually set diaphragm value and object’
brightness, a manual exposure (Manualﬁ hA). énd' bulb
exposure (Bulb LA) modes, and..a diaphrégm pfiorif:y ('E:S 'LA)
automatic exposure mode (lens-manual mod'e)-_. | -
Furt.hermore, in the illustrafed embodiment,' theré is
a limited program (Program LIMT) autdmati'c'éx'pos.u-re mode, a
hype_r-program (Hyper Program) aﬁtomaf:ic éxpoéﬁre mode used

as a- -specific program exposure mode, a hyper shut“tér



a limted program (Program LI Ml automatic exposure node,

(Hyper

Progran) automatic exposure node used as a specific program

exposure node, a hyper shutter priority (Hyper EE) automatic
exposure node (lens-auto node), and a hﬁﬁer di aphragm priority (Hyper

automati c exposure node. The follow n

cussion will be directed to

a hyper - program

ES)
an

exposure factor cal culation frocess I n the above-nenti oned exposure nodes

with rePEL@REEYt o (HYper o EB,

oughtopatigpere¥pagyren Thedéy pélepseguaa

exposure node referred to herein is a node in which the program node,

EE aut ofeded. exdnsbude huper dhaphragm Eﬁ'xmm(liypeexmprautbmdexcary
changed by optionally selecting the hyper program exposure node, the

hyper

BErxposwretmedexposure node, or the hyper ES autonatic exposure

t.he

node.

Operations of Hyper-program node are identical to those of the ordinary
program node, Tl cepbllbatinghe dbgmiiyion0Adgi TRN Be Vaiiredted weaeh t g above

t hree nodes by actuating the electronic dials 17,19 or the clear

button 23.

Fi gur e efposiieans faztold odalelidatiohnVetytdds Uif th&peéb@&@%é‘mzféﬂgﬁur €
node and the ordinary program exposure node and Fig. 10 shows a program

di agr arsigtsnad mdddss twi fllerd £ PR sko r s Weene f isu gl £41 ati ng TVD

Hyper Program

The hyper program exposufe mode refeired to herein is
a mode in which the prograﬁ mode, the EE automatic exposure
mode and the ES automatic exposure mode are changed by
optionally selecting the hyper program- exposure mode, the
hyper EE'automatic exposure mode,_or the hyper ES automatic
exposure mode. Operations of Hypér-program mode are
identical to those of the ordinary progfam mode, except
that the exposure mode can be varieq between the above

three modes by actuating the electronic dials 17,19 or the

¢

clear button 23. BRI 2 SN

Figure 9 shows a flow chart invblving the hyper

program exposure que and the ordinary ~program exposure
mode and Fig. 10 shows a program diagram thereof.

First, the relationship between the calculating TVD
corresponding to the Tv value and the - calculating - AVD

corresponding to the Av value is obtained by the following

formula, in accordance with the formula at step S54.

>



correspondl ng to the Tv value and the cal culating AVD corresponding to the
Av'val ue is obtained by the following formula, in accordance with the
formula at step Sb4. LVD=BVD+ SVD + XVD + M\D =(Bv+ 7)+ (Sv - |)+ (4-
Xv) + MND =(Bv+ Sv- Xv+ M\D)+ 10 =Ev + 10 Ch 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 t heVReBWYD4+08¥D (+)Xemd+(MyD t he relatlonshlps bet ween Tv and
TVD and between Av and AVD are obtained. The respective . constants added to

Tv and_Av in equations(B¢4)7pRrd(§2)—ar p+npa—| x¢yt gdmie 5 4/8 and 4 4/8 and
can be any two val ues whose sumis 10. The values of 5 4/8 and-4 4/8 are

selected to be app@yiade- ¢y MOS poher in the enbodi nent.
Correspondences between Tv and TVD and between Av and AVD thus obt ained

are shown in Table 2 gig Jagde 3 (pages 112 and 113),
by way of exanpl e:
=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_ reletionshlps
between Tv and TVD and between Av and AVD are obtained The
respective constants added to Tv and Av in .equatlens..(l)
and (2) are not limited to 5 4/8 and_4 4/8 aﬁd_can.be“ehy
two values whose eum is 10. The values of 5 4/8 ehd ;”4/8
are selected to be approximate to each other. in .the
emhodiﬁent.' Correspondences between Tv and TVD‘QQqq;ﬁtyeggw»
Av and AVD thus obtained are shown in Table 2 and Table 3
(pages 112 and 113), | ._ by WaY,Pf
example: | o

In the program exposure mode, the optimum ealculatieg
shutter speed TVD is obtained by the following equet;op;_.

. TVvD=3/8 LVD + 4 6/8

The calculating exposure value LVD is obtained at



In the program exposure node, the optinum cal cul ating shutter speed TVD i s
obtained by the follow ng equation: TVD=3/8 LVD + 4 6/8 The calculating - -
exposure value LVD is obtained at step Sb4. Consequently, the
opti mum cal cul ati ng. di aphragm value AVD is obtained fromthe result. of

this calcul ation (steps S61- S78). Thé&—eluation nentioned above is
obtained from the basic fornula of the programline (Tv=3/8 Ev+ 3) in

whi ch Tvetep+ S54 4/ 8 Consequentlw+ fheq/gptimum calimvlatimg. dpaphuagm

cal culating shutter speed TVD and the optimum cal cul ating di aphragm value
are wt hvaludée ASBut {er abdisdndd t fromngthef relsaldanef a thddy d¢dl¢udbagéon

bet ween the cal cul ati ng maxi rum shutter speed TVDMAX and the cal cul ating

m ni mum &dteperS&lec78 YVDM N) and t he di aphragm capability range of the
t aki ng | ens (range between the calculating maxi mum V di aphragm

value  AVDNMAXhe arghquation menitidwéd Nngabove Ni faIM cbEPived M £ yéh UEthe
AVDM N), the optinmum calculating shutter speed and the optinum

cal cul athaic¢li gppmage G Uehal eptdghami N9he a(BvEDPaERWHITE AuheR i &N
used to nmaintain the diaphragmval ue Av of the di aphragm of the taking |ens

during qvis=Thel S| 8980PQInR | ORvD=A%4C#l CY Al ed  (Shffit SBRe SWbtimbf
S68, S69, S72). The maxi mum shutter speed TVDMAX and:-the m ni num di aphragm
val ue AN IR ©dnhetdt® {Pfed TVD and the optimum calculating
diaphragm value are within the shutter capability range of |
the camera body 11 (range between the calculating maximum V
- shutter speed TVDMAX and the calculatin_g minimum shutter
speed. TVDMIN) and the diaphragm capability range of the
taking lens (range between the calculating maximum o
diaphragm value AVDMAX and the calculating minimum
diaphragm value AVDMIN), the optimum Calchlating shutter
speed and the optimum caléulating :diaphr_agm value are

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

the diaphragm value Av oOf the diaphragm of the taking lens
' j-..‘:‘._;,-ie“. e

during the releasing operation, is calculated “{sE&pE *S’.:ﬁé,
S64 ~ S66, S68, S69, S72). The maximum shutter speed TVDMAX
and the minimum diaphragm value AVDMIN referred to are the
maximum shutter speed and the open F number, respectively.

- The -maximum .and minimum shufter  speeds’ TVDMAX and
TVDMIN‘ are peculiar to the qamera body ;1 apd are TVDMAX
=13 (1/8000 sec.) and TVDMIN =-5 (30 sec.) in the

illustrated embodiment, respectively. Consequently, as



maxi jjum shutter speed and the open F nunber, respectively. The maxi num
and mninmum shutter speeds TVDMAX and TVDM N are peculiar to the
canmera body 11 and are TVDMAX =13 (1/8000 sec.) and TVDMN 5
(30 sec.)” in the illustrated enbodinent,. respectively.

Consequent |y, as TVD=TV+544/8, thesalcul atingomaxi mum and mi ni num
shutter speed TVDVAX and TVDM N are represented respectively by, TVDVAX
=TVNAX + 5 4hviifr4/8 3yBV N e Vidallchla t4n@~Omédk Smiie diid Chliaimie "end ORey
and mwnmm shutter speed TVDMAX and TVDM N are stored in advance in the

i ernal ROMEL avrhiak QR 4VDMIT Yt RBYESUik IAHRNGEIRPGyRddr esses

of the RAM 41b during the operations. Using t erent maxi mim an

m ni mum di aphr agmp(paMARS AXW _g_ng QXI&I___N@Q gthe formula (AVD=AV+ 4 4/8),
m

t he cal cul ati ng nmaxi nrum an ni-mum-di aphr agm val ues AVDMAX and AVDM N ar e

represent ed respewomhy=q.gmquvgx47§\=/%§£§ 4.4/8 AVDM N =AVM N + 4 4/8

The maxi mrum and minimum “di dphragm ‘va AVMAX and AVM N are input by

t he conmuni cationwith the taking | ens at ste 35 (Fiqure 2 nd the

cal cul ating maxi nﬂ'\reqeangaﬁic tlr?!}r’hn i afitgHe '\/a%ﬁ%s i\ ﬁﬁét%ﬁVDMsﬁeeélre

stored I NobBRak" S it ‘32 Ok totedin *2ahnBe 1% e "ERLEIALT S REN
41'a of the CPU 41 and are memorized at predetermined

addreésses of the RAM 41b during the operations.

~ Using the inherent maximum and minimum diaphragm
| values AVMAX and AVMIN and the formula (AVD=AV+ 4 4/8),  the
calculating maxinium and minimum diaphragm values AVDMAX and
e AVDMIN are'répresented respectively by;
AVDMAX =AVMAX + 4 4/8
AVDMIN =AVMIN + 4 4/8
The makimum and mwminimum diaphragm values AVMAX and
'AVMIN are input by the communication with the taking lens
'g,@‘- _at step 835 (Figure 27) and the éalculatinq maximum and minimum

e

éiaphra'gm values AVDMAX and AVDMIN are stofed “M# “‘the
1nterﬁa1 RAM 41b of thé ‘CPU 41 at predetérmined  addresses
.thefeof;

If the’ objec't is too bright or dark to calculate the
optimum exposu're factors using the above-mentioned program
Iine, the following operations are carried out.

when the object is too bright:

If the calculating shutter speed TVD is larger than



thereof. If the object is too bright or dark to calculate the optinun1t‘
exposure factors using the above-nentioned programline, the follow ng

operations are carried out. Wen the object is too bright: If the

cal cul ating shutter speed TVD is larger than t he cal cul ati ng maxi num
shutter speed TVDVAX, the optinmm calZyr&i ng di aphragm value AVD is
cal cul ated after the cal cul ating shutter speed TVD is replaced

with thbecatalselaningranaximmhushat tepe edpd¥@VEEMAXPS tHe2  opSemhm |
t he opti num cal cul ati ng di aphragm val ue AVD thus obtained is within thQ_g

di aphr agrarewbadtingy dpagleragme waluwe! SRvpunber £31&a18bedl NgHtER the
accordance therewith (steps S65, S66, S68 and S72). If the optinmm

cal cul at¢acurh @iy agBhutdlede AP¥Ped S rabgerid handglaced Culi@thng pRgi mum
di aphragm val ue AVDVAX, the optinum cal culating shutter speed TVD 1is

recal cul @ pshrfé fig ﬁmm@ptémeﬁa&ﬁé&@timmi@@féﬁga@rsz%@m WD is v

replaced with the «calculating maxinum diaphragm” val ue AV (steps

525 % a5 e "GP S £l LA ARG +a30GCSayo Ty 5

| ar ger than ~ the cul'ating naxinu _
combi natfte et nas LR R Y PR BB, Fat R L e P e P
pulse number PN is obtained in accordance therewith (steps
" S65, 566, 568 and §72). |
If- the optimum calculating diaphragm value AVD is
larger than the calculatipg maximum diaphragm value AVDMAX,
" the optimum calculé-ting_ shutter speed TVD is recalculated
‘after the ‘optimum 'calculating diaphragm __.value AVD is &
replaced with the calculating maximum diaphragm value
AVDMAX (steps S65 ~ S68). If the recalculated ’calculating
shutter 'speed TVD .is larger than ' the calculating
maximum shutter speed TVDMAX,. it is out of the range in
which optimum exposure can i)e- obtained by -'any combir_xation
of the calculating shutter speed TVD and theEaulach:uelréthng .. ~
diaphragm value AVD. Consequently, 'an Ev mit-—o_f association
bit is set at ""1"' to indicate that the calculating sh_uttler
speed is out of asSQCiation_(i.e., the allowable range), and
the calculating shutter speed TVD is theh replaced with the
calculating maximum shutte'r speed TVDMAX  to calculate the

EE pulse number PN (steps S69 ~ S72). If the recalculated

calculating shutter speed TVD is within the shutter



di gphragm val ue 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 cal culating shutter speed TVD is then
replaced with the cal cul ati ng maxi mum shutter speed TVDVAX to calcul ate
the EE pul se number PN (steps S69 -S72). =3%Y}+he recal cul at ed calculatlng
shutter speed TVD is wthin the shutter capability range, since
opt i mum expeapabiddityberangect eslii neee optoimum| exsplqsme scaps bes7@ffputeds7]
and performs the calcul ation of the EE pul se nunmbéfPN i n accordance with
the opti mumttel cdontired dikdps agrbepd uS70/D 4nllepS7569andd payfovhen ithe
EV out-of association bit is set at "1", the shutter speed (' maxi mum
shutter speadculdW®sh ofindthe hBEdiwmagrnun(ﬁwi PNM gh apldagiaiid ewith
AVMAX) is indicated in the LCD display panel 69 in a flickering manner.
When the obgpet dpt i dediculdtid® ORiidpHPaan CVaARhé NAVE JRIYeIH 69 ugnAVD
is smal |l er than the calculating mninum diaphragm value AVDM N

the optimugpycalculating shutter speed *TVD is recalculated after t he
cal cul ating di aphragm value AVD is replaced with the calculating

i | 2PN a0ffhek e ANPMON -4F hBSoCIGhiCH UAD £8) BHkaldnt: Pl LR

speed TVD i s shutter capabi rang
shutter speed (maximum shutter speed TVMAX) and the

diaphragm (maximum diaphragm value AVMAX) is indicated in

~ the LCD display panel 69 in a flickering manner..
When the obﬁect 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 calculating minimum diaphragm va;ue
AVDMIN. If the recalculated calculating shutter speed TVD
Kx is within the shutter cabaﬁility range, the value is

held and the EE pulse number PN is set at*“ﬂ?&#ﬁgl;%ﬁéf'
‘diaphragm is an open F number (steps S73~ S75, S§78).

If the optimum calcﬁlating shutter speed TVD' 1s
smaller than the calculating minimum shutter speed TVDM;N,
under-exposure conditions exist, and. accordingly, ‘the Ev
out-of association bit is set at "1" and the calculating
"shutter speed TVD is replaced with the calculating minimum

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



held and the EE pulse nunber PN is set at diaphragmis an opeﬁ"'F
nunber (steps S73- S75, S78). If the optimum calculating shutter speed .
TVD is smaller than the cal culating m ni num shutter speed TVDM N,

under - exposure conditions exist, an geordingly, the Ev out-of association
bit is set at "1" and the calcul ati ter speed TVD is replaced with

the cal culating m ni nrum shutter speed TVDM N. Thereafter, the EE pul se
nunber P8l seti sakel distepst8PS~SFB8)578). TVD Brid aAvDAdDearstated edtat
predet er mi ned addresses of the RAM 41b and are utilized to control th@_,
shut t erpredeternined -addiresiesgnof vahee RAMed lbelandi age \Wtant ided to
above-nentioned operations are conpleted, the calculating diaphragm

val ue Aftréend tHee - ehutiteat i ngp&kat t eind SRFdbhrabdld valfe r@Rreéaced
wth a transferring diaphragmvalue AVT and a transferring shutter speed

TVT, resppsddieyy (steps S79 and S80). The relationships between the
cal cul ating diaphragm value AVD and" the transferring diaphragm val ue

AVT. ‘and bet t hepgal sub%m%%hu%ar th¥ds alre t NEombi@PSher I e

shutter speed TVT are as follows. TVI= T%%Eﬁﬂb 4/'8 AVT=AVD AT%%oug

and Av-li:ilé” ecaﬂﬂhatfﬂ@de(ﬁaét{'raérﬁ'e @Qﬂyg AVD and the calcu}atlng
shutter speed TVD are replaced with .a transferring
diaphragm value AV';’ and a transferring shutter speed TVT,
respectively (steps S79 and S80). The .,rell_ationsh'ips. between \J
the calculating diaphragm value AVD and "ﬁ'fthe transferring
diaphragm value AVT. and betwéen the_.caléulating shutter
speed TVD and the transferring shutter speed TVT are as U
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 VT HRE T the
transferring diaphrégm value AVT are data of a 1/2Ev step.
Namely, Whén 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 beqause the data is used only to indicate
the necessary information in the IPU 43, so that accuracy
greater than a 1/2Ev- step is unneéessary. Tables 2 and 3

mentioned above show indicating sections corresponding to



equations, TVT and AVT are rounded in the actual operation. The
transferring shutter speed TVT and transferring di aphragm val ue AVT
are data of a 1/2Ev step. Nanely, when this data is transferred fromthe
CPU 41 to 1PU 43, the calcul ated values of a 1/8Ev stép are rounded to
1/2Ev. This is because the data is used BR§d 0 indicate the necessary
information in the IPU 43, so that accuracy greater than a 1/2Ev step is
unnecessar ythe vabhes afapvD3an@nAVDNby wdpvef seeamphelicating sections.
corresponding to t he val ues of TVD and AVD by way“of exanple. Thus, the
operatTon of therpi®gr ainecxpperacisRdens | The Npsbgdamarskpdsierer mgdam is
line (diagram) shown as a solid line in Fig. 10 is obtained. Limted
Program Expemighé®Pdand vhe Prohaw® 2 ined- (avbhgPamofl. dhvwd | @t ed psopiam
exposure (automatic exposure) node -in which a photographer can set the
cal cul ati ng R fRIPRD TP EBEHd LS speeds TVDL and TVD2 and the
calculating mninmum and rmaxi nrum di aphragm val ues AVDl and AvVD2,
respectively. The operational flowin. this sub-routine is simlar
to that of the sub-routine of the program exposure node except for the

e g
e erel mgtImlr ;@’ .
. _.S“.z.__. o 'i"v‘,\'“;



fol |l owi ng points. Nanely, -in the sub-routine shown in Fig. 11, the
cal cul ating m ni rum and maxi mum di aphragm val ues AVDM N and AVDVAX ar e
replaced with the set m ninmum and maxi mum di aphragm val ues AVDl and AVD2,

respectlvel y (steps S85, S93, S86, % and the calculating mninmm
and maxi mum shutter speeds TVDM N and are replaced with the set

m ni mum and nmaxi mum shutter speeds TVDL and TVD2, respectively (steps

S95, S97, Sshimdted BgogramoExposurehMogeogram diagram of the linited
program exposure node is shown in Fig. 12. The cal cul ati ng mi ni num and,
maxi mum di aphr Rgguvel uiels shOwsN aandubvbhakinend £ héheal kimiteéd g prroginamrnahd
maxi mum shutter speeds TVDM N and TVDVAX are set by actuating the hold

butt on 2éxposuret atautpndici dveapesure)i anadel . i/ whichhe Aphekegragher di al
19 when the limted program exposure node has been selected. = The setting

oper at i osafh@#t | shéhedldratidmy tminimuki gind BAKimamd siifi¥emi Epeehs
di scussed in detail hereinafter. Hyper-EE Automati c Exposure Mode

Figure lpyshowana fipow2chamna oftHdie dopairsting ermpiimint yahdly phaxEmim
automati c exposure node. The program di agramthereof is shown as a

dot t ed- daehgirbiic ivarilds 1Qvoine aparalAvdafor calgedaiveny the expasure
e

factors at yper-shutter priority automatic exposure
-operational flow in this sub-routine is similar to that of

the sub-routine of the program exposure mode except for the
following points.' Namely,-.“'in the sub—i‘outine shown i_n_ F_ig. \J
11, the calculating minimum and maximum diaphragm vaiues
AVDMIN and AVDMAX are _replaeed. with the set .minimum and
maximum diaphragm vél_ues AVDl and AVD2, respectiv‘ely (steps -
s85, S93, S86, S87), and the calculating minimum and
maximum shutter speeds TVDMIN and TVDMAXIare replaced with

the set minimum and maximum shuttet spegds TVD1 énd TVD2,
respectively (steps 8§95, 8§97, 882,583, §89, §8§91). The
program- diagram of the limited program exposure mode is

shown in Fig. 12. ceedtagn® o TN

The calculating minimum and. maximux_n 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 lllimited prégfam expdsure
mode has been selected. The setting operation shown in the

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



Y

basically the sanme as the operation of the ordinary shutter priority
aufomati c exposure node (lens-auto node), except that the exposure node
can be changed by actuating.* the el ectronic di o
button 23. The hyper-EE autonatic exposur node:fis an EE automatic
exposure node which is conpul sively sel ect en the hyper program
exposure node is selected and when the Tv electronic dial 17 has been
actuated. defkaidr mededimaftelrs hyper-EE autonatic exposure .nbde to the
hyper Apyogram exposure node is effected by the operation of the clear
button 23 or the power switch, etc. The switch fromthe hyper-EE
automatic exposure node to the hyper-ES exposure node is conpul sively
effected by -the Hgpeki-BE, AQtoinheidvERbesurenMoad al 19. In. the hyper-EE
automatic exposure node, the set shutter speed TVT transferred fromthe

| PU 43 by the dat gigawaunigatiRewss 4 eaghand Qe icrd fthel haypakcehaltiteq
shutter speed TVD (step S101). The rel ationship between the transferrlng

shutter spe nd a | a te TV as ,
b hosrYIEan(hBeeocey ShyBEnaRYL SexpBllte  Hotp.forha) | B¥Bgran

step, is CO&YS%ESH Eﬁe%@&fci‘éCé'b&&:h“QSSQ“&B@EeEQQQQhEXDl1}‘1@' ¢R k?gll FoTv in

step, by the above operati
The operation for calculating the exposure factors

at. the hyper-shutter priority automatic exposure mode is
basically the same as the operation of the ordinary shutter
priority automatic exposure'mode (lené—auto mode), except that
the exposure mode cag be changed by actuating the

i»f electronic dials 17, 19 or the clear button 23.

The hyper-EE automatic exposure mode ‘is an . EE
antomatic exposure mode which is compulsively selected when
the hyper program exposure mode is selected and when the. Tv
electronic dial 1? has been actuated. Return from the
hyper-EE automatic exposuré .mode to the hyper-program
exposure mode is effected by the operation of<<thE" clgar'

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

communication is read and converted - to the . calculating



The transferring shutter speed TVT is represented by data of a 1/2Ev step
and is processed upon cal culating, so that the decimal place thereof is ..
identical to that of the calculating shutter speed TVD (i.e., data which is
1/8Ev in step). _Accordingly, the Tw=¢al ue, which is set by the user
(i.e., TVT) is set as the calculatinﬁtéh'tter speed TVD in predeterm ned
addresses of RAM 41b. Thereafter, the optinum calculating diaphragm
val ue Adhitstenal spéafle@Visi fwtépmestalul RhegrehationshppedetviBeandctlide
cal cul ati ng exposure value LVD (step .S102). If the optinmm cal cul ating

shutter trdnhsfddiing hehdteehr agpeed PV | Andr atge, chbeuvating astmihed W
the EE pul se nunber is calculated (steps S103, S104, S108- S110). If the

opt i mMumgqlect 9ip 1¢ Y2 Hy1adWsval ue AVD is out of the di aphragm capability
range, nanely, if the object is too bright or dark, the follow ng

operations areRg-fpreqdo W@ the object is too bright: If the
opti mum cal culating diaphragm value AVD is greater than the

Lmm . . _ _ | than the |
calculating MpLemipy Sh8POEAOHY Y A CRPNVabedd1oTod, CURIANO 1d apps agry val ue

AVD is repla | at'1 ng maxi mum ~di aphragm v

Condi 11 4, St°Rinql S BSPERRSES Y, e st dhng YRiCCEBHER TR, 4,
out - which is 1/8 Pv in step, by the above.operation._
The transferring shutter speed TVT is represented  by
data of a 1/2Ev step and is processed upon calculating, so ",
'that the decimal place thereof is identical to that of the
"calculating shutter speed TVD (i.e., data which is 1/&Ev in
step). Accordingly,.the.Tv value, which is set by the user \“)
‘(i.e., TVT) is set as the calculating shutter gpeed TVD in
predetermined addresses of RAM 41b.
Thereafter, the optimum calculating diaphragm value
AVD is calculated 'using~ the calculating shutter speed TVD
and the calculating exposure value LVD (step s102). 
If the optimum calculating shutter spééﬁ*$§§%¥¥¥§mf“
" within the diaphragm capability range, the values are held
and the EE pulse number is calculated (steps S5103, S104,
§108~ S110). |
1f the optimum calculating digphragm value_AVD is out
" of the diaphragm capability range, namely, if the iject is
too bright or dark, the following operations are perfo;medf

When the object is too btight:



S
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of -associ ation bit signal 1is set at "1" to indicate that the optinmm

cal culating diaphragm value AVD is out of association (steps S103,

S106 SI1O. Wen thes Av out-of-associatizpn. bit signal is

set, the nunber "22", indicating the diaphragmvalue Av in the LCD

di spl ay panel 69, flickers to i'ndicate ovénﬁé&posuré%LMhen object is too

dark: If the optinmum calculating diaphragm value AVD is snaller

than the calcul af £ ngthéi noptimumli oGdY CaTat ¥agued FapMagm t¥gluésal aubat § 89

di aphr'agm value AVD is replaced with the cal culating m ni nrum di aphragm

val ue AVDM Nyreatidy %ﬁ&?'ﬂf@”@d’!eul%&%ﬁ%axﬁﬁhm 108 SR 0P e AVSMAR [ 1 on
P "0" afte

‘and accordi ngly, the EE pul se nunber I's set at r the Av

out - of - assoqi | @a18uhatiH! alSphEhafl! vdiueSIARS IE03tepilldea il enS

and SilO. t he di agram a wn as a dotted and line 1n Fig.
10 i bt ai : h ' EE L, PN is,, .
fi n: :hce)d, a![ @ccéf\&i}&qé} ng “Eﬁ’g%#r"ggm(\gg?ﬂépi% anggﬂ‘{éeca % i'ng Isﬁlijlfltser

speed TVD _are converted to the transferrin diaphragm_ val ue
RA1E38Rat | orfind

AVT and t FEPYASHRE: (i (GPUERT ¢ or 2BheePURA TEPREMF et €SP

respectively (steps S111 .and 12).. er-ES Automati.c osyre de An

enbodi ment 8€ 5 SRR e Shee F (8 met” arter e W out-
of-association bit signal is set at."1" to indicate that

the optimum calculating diaphragm value ‘AVD is out of

~ association (steps S103, 8106 ~S110). - When the Av
out—of—aSsdciation bit signal 1is set, the number "22",
indicating the diaphragm value Av in the "LCD display panel
~ 69,.flickers td indicate over-exposure.
When objéct is too dark:
If the optimum calculating diaphragm  value -AVD is
smaller than the calculating minimum - diaphragm value
AVDMIN, the calculating diaphragm value AVD is replaced
-%#. with the Caleuléting minimum dﬁaphragm value-AVDMiN, This

replacement causes an under-exposure  Ccohdff+oH; < fdnd”
accordingly, the EE pulse number PN is set-at-”d" after the
Av out-of-association bit signal is set at "1" (steps S103~
S105, S107, S108, and S110). Thus, tﬁe diagram  as shown as
a dotted and dashed line in Fig. 10 is obtained.--

When the setting of the EE pulse number PN is
finished, the calculating diaphragm value AVD and the

calculating shutter speed TVD are converted - to the



aut omati.c exposure node (lens-auto node) will be explained belowwith *
reference to Figs. 10 and 16.. The basic operations in the hyper-ES -
automati c exposure node -are basically the sane as the operation of the
conventional ES- automatic exposure nbde (lens-auto of body-set
nmode). 'The hyper-ES automatic expodugd node is an ES automatic
exposure node which is conpul sively sel ected when the hyper -program
exposur et raxiiefesc agf ecedphedgmhenvda e AvAVIPectamdi ctieal théarnsfeiebmg
actuated.. The return fromthe hyper-ES automatic exposure node to tihe
hyper - prslgitdtier expeegdr eFVIDdso - iconpilied® edhebyopdrabpon At irespdctihee] ¢l
button 23 or the power switch, etc. The switch fromthe hyper-ES

aut omat i (G tREOIYG @EE s1@)t.he hyper - EE exposure node -is conpul sively
effected by the rotation of the Tv electronic dial 19. In the -
hyper-ES automatic exposure node, the set diaphragm value AVT
transferred fromthe | PU 43 by the data communication is read to convert

same to the c Y?éjl | e step S131 The
transferring ? l‘ritggm%lao"%tiﬁ 2 \c(iﬁjnt I ca %th) thg cal C%J| ating di aphragm
value AVD (i p& cc t al |
set by tht(a user@ggam}‘xvﬁé Pﬁgsg?}ger %ﬁ% g'mlng tﬁ'a Er%nu g

val ue AVDt%Enaer%deéa%ys&]fe'g ?n% e ?Je.ens-auto mode) will be explained
"~ below with reference to Figs. 10 and 16. |
The basic operations in the hyper-ES automatic o/

- exposure mode .are basically the same as the operatxon of the

conventional ES - eutomatic ~exposure mode (lens—auto_ or

body-set mode.). - o : u

The hyper-ES automatic exposure modeu is an ES
antomatic exposure mode which is compuls_ively selected when
- the hyper program exposure mode is selected and:when the Av
electronic dial 19 has been actuated. The return from the
hyper-ES - -automatic. exposore -mode to the hyper—program

"f

exposure - mode is effected by the operation Of““th&™“ c‘]:ear'""'
button 23 or the power switch, ete. The switch £from the
hyper-ES automatic exposure mode to the _hype:-EE' exposure
mode 'is compulsively effected by the rotation of :he Tv
electronic dial 19.

In the h_'yper-ES automatic exposure mode, lthe set

‘diaphragm -value ‘AVT transferred from the IPU 43 by the data

communication is read to convert same to the calculating
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of the RAM 41b. The transferring di aphragm value AVT is represented by data
which is 1/2Ev in step, and it is processed upon calculating so that the

pl ace thereof is identical to-that of the calcul ating. di aphragm val ue AVD
(i.e., data which is 1/8Ev in step). Thereafter, the optinum calculating
shutter speed TVD is cal cul ated using theLqﬁnglating exposure val ue AVD
and the cal cul ating exposure value LVD (step S132). If the optinmm

cal cul.ati ngdiaphtéagn valeed AVIVD(sitepwiS1dD) i hehehuwitaars feafiitid | 8YyapRB&§m
the vakdes are held and the EE pul se nunber is cal cul ated in accordance
with the cafglbet iaver digphidant ded e toVDrhet el it iyl 4@)i aphiraghe ¢81haum
.cal cul ating shutter speed TVD is out of the shutter capability range,
nanely, ifayme @hleaGt avVB=4909)0ri 0Rcpiradngiy,! Nenéold Hidabevatugnsaqr e

-performed. When the object is too bright: | the optinmum cal cul ating _
shutter spead sl katar er ¢h8an Jhs (Galeul at maXsiau ut ter d
TVDVAX, t he:alcépcu afi ngj.y shﬁ%‘?er spe(gideCTVD A?g) - r)éfLSI ag%aédp vaatgh S@ﬁ%

over - exposure co ~and dccordingly, —the 'S
after the-@@‘ﬁﬁg?&nﬁ%ﬁﬂﬁ'at'on bi t

The transferring diaphragm- value AVT 1is represented

cver - expos 5o ARl W SnTRERC VARHEIavE Ry EREESEREER LGOS Sudibasen,

"by data which is 1/2Ev in step, and it 1s processed upon

~ célculating so that the place thereof is identical to that
of the calculating diaphragm value AVD (iLé., data which . is
.i/BEv in step).

~ Thereafter, the optimum calculating shutter speed:  TVD
is Célculated u.sing the calculating exposure value AVD and

.the c'alculat:in'g .expasure value LVD (step S132).
If the optimum calculating shutter speed TVD: . is
within the shutter capability range, the values are held
| gﬁ; and the_ EE pulse number is éalculated in accordance with

the calculating diaphragm value AVD (steps S133, 3132’:‘%'1%8;:“
- 5140). |
| I'f the optimum calculating shutter .speed' TVD - is out
of Ehe s.hutterl capability range, namely, if the object is
too bright or dark, the following pperations are performed.
When the object is too bright: |
If the optimum calculating shutter speed TVD is

'greater thaﬁ the calculating maximum shutter speed TVDMAX,



signal is set at "1" to discrininate that the optinmumcalculati'ng
shutter speed TV is out of association (steps S133, S136~ S140).. \Wen the -
object is too dark: If the optimmcalculating shutter speed TVD..is less -
than the calculating mninum shutter._speed TVDMN, the calculating
shutter speed TVD is replaced hﬂ%ﬁz> the cal cul ating. m ni num

shutter speed TVDM N. .~ This repl acenent i causes an under-exposure
condi ti difte-afpleatiatding Ehutte e spRat MiferiN FeRIARRA aWikh afRer the
Tv out-of-association bit signal is set at "1" (steps S133-S135, §-§7
S138- seadculwtdng hwagimpml sshwtkeer speed JVDMAX.ncThis c JleRlaRemRRbhragm -

val ue AVD and the cal culating shutter speed are converted to the

t r ansf ecausgsdi aphrewgr-LHRasYRET agnadifdon.t ramdf @cdargingdn.t ekhe dJgeed

TVT to conplete the calculation of the exposure factors (steps S141 and

S142), pedsectaumber PNusis t Betdiafjream &ibes!bnnout- afdassedibatmeni iR g. 10

I s obtained.. Second Hyper-EE or ES Automatic Exposure Mbde The second

hyper - EEigmaES dist oweiti C agxpUUr e tedd iise rm imateattiha te X fdweur eprtnidein n

which the priority exposure factor is nodified only under the condition

t hat thegalenlating t Fhutk@psWpeed aqVoris Caiot ofbeassol List boh (G tepsoi d
'S133, 8136~ S140).

When the object is too dark:

If the optimum calculating shutter speed TVD .is less - o/
than the calculating minimum shutter speed TVDMIN, the
calculating shutter speed TVD is replaced with the
‘calculating. minimum shutter speed TVDMIN. This replacement .
causes an under-exposure condition, and accordingly, the EE
pulse number PN is set at "O" 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 éet, the calculating
diaphragm value AVD and the calculating shutterd¢éﬁ€éﬁiﬁigﬂ""
are converted to the transferring diaphragm value AVT and
the  transferring  shutter spéed TVT to complete the
calculation of the exposure factors (steps S141 and S142),

respectively. Thus, the diagrém as shown as a dotted_line

"in Fig. 10 is obtained,

Second Hyper-EE or ES Automatic Exposure Mode
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t he, eccurrence of under-exposure or over-exposure. Nanely, unlike the
above nentioned hyper-EE or hyper-ES automati c exposure nodes in which a
change of the priority exposure factor (i.e., diaphragmvalue or shutter
speed having a priority) does 'not take place even.if the object is too
bri ght or dark, the exposure*factor havikag e prioriy i s modified when
the nodification of the exposure factor having no priority cannot
be adjusted tOTREOISECOIR - RY¥POSYEE Uy UBSETaifddtice. ekpoblitesaisy is
hyper-'EE or ES automatic exposure node, if the shutter speed or the
di aphragm vaje fiadniibid’’ bRpbbUreaUnsde UNGPT uRYPAS Uife Oprd e 1o Pé
the shutter speed or the dFthragn1valug igﬁngﬁi?ﬁedl?% %ngi e9§n9§%?$ﬁﬁﬁm
exposure (Figgcedp agd libaiFiea RGN | Waet thl® c3HAAN oV ARAEE the
automati c exposure node and the 'secon yper-ES "automatic exposure
node wi || be, di s pel ] r rence to Figs, 14_and _

o FLRFELY S Mgt EREI D A bna i obs c2fdtietpnetas avota

respectivel
shutter speed TVT stored in the read by the operation of

|PU 43 is he Tv
el ectroni c di'ff PFCPETEBRTeA" SURESTGEXPOFHES R U?E?Fﬁgxgﬂﬁ?f%r sﬂ%@ﬁe%XEl
so that the optjnumcal cu] ating di aphragm val ue AVD IS cal cul at ed
i n accor danc®idike the ca EHFatW%tE‘Pl‘g?‘?eg‘%‘é“oEEI'VBranBYPﬁE‘ES automatic

exposure modes iIn which a change of the priority exposure

factor (i.e., diaphragm value or shutter -speed - - having a

\

briotitf) does not take place even if the abject is too

Hbrighf or dark, the exposuré factor having a priority is

.modified when the modification of the exposure factor

~ héving no pridfity cannot be adjusted to. - avoid
over—e#posure'or under-exposure.

In the second hyper-EE or ES automatic exposure mode,
if the shutter speed or the diaphragm value.having.priority'
causes under-exposure or over-exposure, the shutter speed

ng or the diapliragm value is hodified- to provide an optimum

. ~ 7, L L ARPR,
e ¢,’L‘f§.é‘_;3.'1¢;;e‘ PR

| exposure (Figs. 15 and 18). DI
- The operations in the second hyper-EE ~automatic
'éxposure mode and the second hyper-ES @ automatic exposure
mode wiil be discussed below with reference to Figs. 14 and
.17, reépectively.

In the second hyper-EE automatic exposure mode, the

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

operation of the Tv electronic dial 17 to convert same to
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cal cul ati ng exposure value LVD (steps S121 and S122). If the optinmum
cal cul ati ng di aphragm value AVD is within the di aphragm capability . range;y :
the control enters step S132 of the hyper-ES -automatic exposure node as

can be seen. in Fig. 16 (steps S123, Sﬁgﬂd S127). If the optinmum

cal cul ati ng di aphragm value AVD is gre than the. calculating

maxi mum di aphragm value AVDMAX (i.e., if .the object is too bright), the
cal cul at ithee dicgindgrhing | whut/dr ispeedp|EiRd svt thathe thal cepimugl
maxi mrum di aphragm val ue AVDVAX, and then the control ..enters LepP

S132. Galomsatiing | fdtaphrvadm nunvadheul atAvy di aghr agalcalla¢edVD irs
|l ess than the cal cul ating m ni nrum di aphragm value AVDM N (i.e., if the

obj ect | adcoxddnde)  wibh Nt callculeitiisigs shatepr <Pekdll TYDL eandt hehe
cal cul ating di aphragm value AVD is replaced wth the «calculating

M ni MM @a3eanadIng| eRpdeiie N a3hfPs LID23( s tdpd- ST217)and N s322p .S137% of

t he hyper-ES automatic exposure node (di aphragm priority automatic

eXPOSUr € ¢heMgSt imum M) SGAlLL Y | A9 aphiralghi 9886 TA(D | 35T GRERIhALGEE tO
nodi fy the shutter speed.- ‘Consequently, the diagrans as shown by a solid

R e Y e
| - the hyper-ES -automatic exposure mode as can be seen in Fig.
16 (steps S123, S125 and S127).

If the optimum calculating diaphragm value AVD is V
greater than. the. calculating maximum d;iaphragm -value
"AVDMAX (i.e., if .the object is too.bright)'-,_ the calculating
diaphragm - value AVD is replaced with the c_alculating;;
maximum diaphragm  value AVDMAX, and __f_hen_ the . control
- enters step S132. . Conyersely, if the optimum calculating
‘diaphragm ‘value AVD -is 1less than the. calculating minimum
diaphragm value AVDMIN (i.e., 1f the object is  too dark),
the - control enters step‘ S132 after the calculating
diaphragm value AVD is replaced with the"‘cf&fdgl%;:;ng
" minimum diaphragm value AVDMIN (steps S123, S125~ §127).

In Step-5132' of the hyper-ES automatic exposure mode
(diaphragm -priority automatic .exposure mode), ~ the
calculating shutter speed TVD is recalculated to modify the
shutter speed. - |

.Consequently, the. diagrams as shown by a seolid line,

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



exposure range |s wi dened. This can be considered a kind of program
automatic exposure node in which the shutter priority automatic
exposure node functions in a certain exposure range. |In the second

hyper-ES autonmatic exposure nbde, the set dlaphragﬁwvalue AVT stored in
the 1PU 43 is read by the operation of thg\lp el'ectronic dial 17 to convert
the sane to the cal cul ating di aphragm val ue AVD, so that the optinum

cal cul ati ng et iodbtaimedd TVIRSS can Cbat asbdr addcordancelsjt hthet heptimum
cal cuhati ng di aphragm value AVD and the i cal cul ati ng exposure
val ue LVD ( exqiaisudtd Iraigle Si§2videnkld.t Neh 09t EEHMLEA consd dersed et kahas Reed
TVD is within the shutter capability range, the values are held and the -

control ent gy Aot ide Q&Eersuéé aUREABL | G neXRAPLEIE TRHE | BHitter3
(steps S153, SI155 and S157). If optinmum calculating shutter speed.

TVD is greghgbrdiftyn ren‘&‘i‘:oﬁu%lt‘i\é' abk%s'iﬁ’é‘ My Utk fctRfRd 1 hVDYAX rtE‘ar

If the object 1S too cal cul ati ng shutter speed TVD
repl aced wi a tlng WBX|nun1shutter speed TVDMAX, and then,
t he contro%qg%%?g%ekg“%g 8102 of the shutter priority automatic exposure

rode.“Conver sy, 4 148 LI kel ¥ 78, SUERSE SBERGRLP, e b
R darket %ﬂaﬁﬂ?yﬁﬁﬂvalue AVT stored in the IPU 43 is read by the
| operation of the Av electronic dial 17 to convert the same
&x’ '~ to the calculating diaphragm value AVD, so that the optimum
calculating shutter speed TVD is calculated in accordance
with the calculating ' diaphragm . value AVD and the
ke) calculating exposure value LVD (steps S151 and S152). - If
the optimum calculating shutter speed TVD is within the
shutter capability range, the values are held and the
control enters step S102 of the hyperfEE automatic exposure
mode in Fig. 13 (steps S153, S155 and S157). |
If the optimum calcﬁleting shutter speed. TVD is
greater than the calculating maximum shutter "ébééh"TVBMAi”
(i.e., if the object is too Dbright), ' the ' calculating
 shutter speed TVD is replaced with the . calculating maximum
‘'shutter ‘speed ~TVDMAX, and then; the  control enfers-:step
S102 of the shutter priority automatic exposure mode.
Conversely, if the optimum calculating shutter speed
TVD 1is ‘less than the calculating -minimum shutter speed

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



enters step S102 after the calculating shutter speed TVD is replaced with
the calculating mninum 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, he di agrans as shown by a solid
line, a dotted line and a two-dotted arldiddshed line in Fig. 18 are
obtained. As can be seen in Fig. 18, the optinmumexposure range is
ext ended.enfléns ctrehbeSt02si dfted athe naadfcwylradgirgn stindrier csprpdsuTebnode
in which the diaphragmpriority automatic exposure node functions il

a certaiis expeplaced angeth Al theugkalichdatfiingst mianithuns e xintt tdy pespe
automati c exposure nodes and the first and second hyper ES automatic

eXposur e PYISkaN A1 © ISEPSESH €6 02% Pl eheedal culatimg’ adiHpradm t hazaenm@s can
be perfornmed in the same canera. Nanely, 2 bit signals of the exposure

node dat g f redEcZaFEM t43modiEyudere a-@aﬁhhsgml Rd1u3 (Sesp£ssend Lo

of the above-nentioned first and second nethods in the hyper-EE and
hyper - ES | tomat i c exposure nodes, respectively. The signal data is
transferre to the CPU 41 by the CPU- I PU comuni cation, so that the 2 bit

ST 345 e Ry, 60 WIBghABE TR by YRRAES g 1
a dotted line and a.two-dotted and dashed line in Fig. 18
are obtained.  As can_.be seen in Fig. 18, the .op_t_imum
exposure range is extended. This can be co.nsideréd a kind

- of program automatic exposure mode in which the _diaphragm
priority automatic exposure mode_.funct;ons in a qe;tain
' exposure range. .- : ' _ _ . | \J
- Although the first and second hyper EE automatic
exposure modes and the first and second hyper ES automatic
" exposure modes ére separately explained, the operations of
" these modes can be perfqrmed in the same camera. Namely, 2
bit signals of the exposuré mode data of the E?*PROM 43c
" included - -in ‘the IPU 43 correspond to t&'ﬁc‘:’s&é"‘fﬁ"t;ff@i?%ﬁg"
'above-mentioned first and second methods in the hyper-EE
" and hyper-ES automatic exposure modes, respectively. The
signal .data' is- transferred to the CPU 41 by the CPU-IPU
" communication, so .that the 2 bit signals can bg_determinéd,
after the hyper-EE mode " or the- hyper-ES mod_e__ is d_etected,

to switch the first or second hyper-EE and hyper-ES quesﬂ



LA Hyper- Manual Exposure Mode 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 canera body side will be discussed
below with reference to Fig. 19. In the hyper-manual exposure nobde

(Il ens-auto or body set node), a phot ographe},q_ggn set:1 he exposure factors
by actuating the electronic dials 17 and 19. wever, when the clear button
23 is turned ON, LAeHyppernManeapoBypesfizet Mpdeare autonmatically cal cul ated
in accbrdance with the object brightness Bv, based on“the algorithm

i dentical to thatThé thgperegantakXpesposugedemodeV\h¢bodiyyhesateamold)t oin23
Is turned OFF, the calculated exposure factors are replaced with

those whi chyliéh "bouhl lthes adhut fer t SpeeliA andd/ PEie T@DEBhraghPealuRe daXlebe
both. the shutter speed Tv and the di aphragm val ue Av can be set when the

Tv and AV mgneslIpnidet dibgl Sthd7 Spératon’ efrait Udeed can@TBEChbYY! Yside
Furthernore, when the clear " turned ON, the function equivalent to

t he programm%td&&wrﬁew% PEELEEAOE "BS Fig ThEg Set shutter
speed Tv and di aphragm val ue Av are g?gred elpﬁéthe RAM14 b of the IPU 43 at

Phe i ndi cator uni it 708 PEPEF RaEa L ol *Holtf " et A Por 50
I's turned secl-].\l’ modw? a photographer can set the exposure factors. by
. éctuating the electronic dials 17 and 19. However, when. the
clear button 23 is turned ON, the optimum exposure factors
are' automatically calculated min accordance with the object
brightness Bv, based on the algorithm identical to that of
\"/ "the prdgram exposﬁre mode. When the clear. -button 23 is
fufﬂed. OFF, the 'caICuiated -exposure factors - are  replaced

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 when
the Tv and Av electronic dials 17 and 19 are actuated,
respectively.  Furthermore, when the clear  button® ¥ is " -

turned ON, the function equivalent to the program automatic
exposure mode can be performe&. The set shutter speed Tv
and diaphragm value Av are stored in the RAM 43b. of the IPU

43 at predetermined addresses thereof and 'a_re indicated in

the LCD panel 69 and the indicator wunit 71 within the

finder.

While the clear button 23 is turned ON, the



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 controt -
then proceeds to step S167 (step S164). If +the clear button 23 is not
turned” ON, the set diaphragm val u& VI and the set shutter speed
TVT, transferred from the [PU 43] re converted to the calculating
di aphragm val ue AVD and the cal cul ating shutter speed TVD, and. the
cont r ol caléelapingeathntter sspeed SYVD (andpsh8lGlalaile®)ing\t ddappr8gh7, an
exposure error a Ev is calculated by the following equati-on which isy
based - walué heaavmptdramalcilstiedg jaxpaowordarniaee Wbh obhei npdogtamm The
result of the actual photonetering, and the exposure value (AVD +
TVD), whigsdsise Ohiciiencdnlly the Ul | ket aphoegedsalte AVBp i §e67i cal'
to the set cal cul ating di aphragm val ue, and the cal cul ati ng shutter speed
TVD, idﬁ&éﬁaéu;p),the set cal culating shutter speed: A Ev=LVD- (AVD+ TVD)

t he

T exposure error A Ev is within an aIIovvabIeI!'mft ( -
3/8 < A Bvrgt i3{d) clear®VBuEEBASULS 15 AN 4INUSIREPS OIS | RAeCageen bit
are set to illumnate a pair of LED exposure indicating elenments 71la and

gi?o( F@ﬂé&%@gxﬁn LQ?uEndil_ﬁf‘f-or and T e W tain t@ﬁuﬂ:é‘f'er sple@Ps PP,
transferred - from the -_IPU 43, are converted to the
'calculatin‘g diaphragm value AVD and the calcul_ati_ng_ shut_ter
speed TVD, and the - control then proceeds to step S167

(steps S161 ~ S163).

At step S167,. an exposure error A Ev is calculatgd.by

the " following equation . which is Dbased on thé_ optimum g‘i
“‘calculating exposure value LVD, obtained.f;om the result of
the actual photometering, and the exposure value (AVD o+
TVD), which is obtained by the calculating di_aphrag_m- value
'AVD, identicar to the set calculating diaphragm wvalue, and

the calculating shutter 'speéd TVD, identical _to the set
R o/

\Y] iy ~
el #.t};‘,:—',-fe' 4l

calculating shutter speed:
‘A Ev=LVD- (AVD+ TVD)
1 the-‘expoéure error A Ev is. within an _allow_able
limit ( - 3/8 < A Ev< + 3/8), - overexposure and
underexposure indication bits are set to ill_un_\ina'te. a pair
of LED exposure indicating elements 7la .and 71b (Eig. 42E)

in the indicator 'unit 71 within the finder (steps 5168,

S170, S171).
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If ,the exposure error A Ev is greater than the allowable upper
limt, only the overexposure indication bit is set toillumnate the
i ndi cat i ng el ement 7la to thereby indicate over-exposure (steps S168 and

S169) . Conversely, if the exposure error A Ev is Iess than the all owabl e
lower lI'imt, only, the underexposure indic nbit is set toillumnate

t he i ndi catl ng elenment 71b to thereby indicate under-exposure (steps
S168, ~S170 and IFl72he  ékpbsupé t eerald owmlBwe |isi t goéateposithaner ritie
A Ev |‘$/ 3/8Ev in the illustrated enbodi nent, another limt may be

sel ected. Fallfowables, upper URRMG t), i rbruyaltue Vb tdupdsuNy Lhdléat @bre wian
be different fromeach other. It is also possible to read the |atitude of

the | oaded fiig ngd# owot her INfmiGRAS €ﬁet ﬂ%ﬁdﬂd&ﬁiﬁ]OMSnU Mila I@od%%rﬂ@aged

*to be identical to that of the filmlatitude ereafter t he nunber

of EE pul segndijsadat aé‘;@pl_é a‘F% t%#gsats%ﬁdi&i&”ﬁg?ﬁal “ecé}(oe(t?ﬁg  or

S173, S174 and 8175) and t e C diaphragm v cal Cul ati ng

d | !
2 V% 6 SRS e, TR 08 IR

and

oy oot am ¢ tm‘i‘“ OFWV “EafyPHatbexbPRyRE,, THBNCARION, olf, T eht yo

program exposure no s conver
S163, whi Chi\ﬁ 1nalb.e i:hI S(iu%sicatinr]gergllg%]cetrl r’71hanto therebsyt Oregica%t

g under-exposure ('steps_ 5168, S170 and S172). Although
the allowable limit of exposure error- A Ev is * 3/8Ev in
the illustrated embodiment, another limit may be selected.
Furthermore, the upper limit value and the 1lower limit
— .'va.l-u'.e can be different from each other. It is also possible
' to read the latitude of the loaded film -from the DX .code,
' so that the allowable limit is determined -to be  identical

to that of the film latitude.

Thereafter,’ the number PN of EE pulses .is obtained
from the calculating diaphrégm' value AVD (steps S173, S174
and S175), and the calculating diaphragm value “AVD Z&rfa+.khe
calculating shutter speed TVD  are: converted 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 exposuré- value in the program exposure mode is

converted to the series value at steps S162 and S163, .which

will be discussed hereinafter, and is stored at



predeterm ned addresses. of the RAM 41b with the accuracy equivalent’'to
that of the manual node. As can be understood fromthe foregoing, since,:‘ .
when the clear button 23 is turned ON in the hyper-nmanual exposure
node, both the shutter speed Tv and di aphragm value Av are nodified to
opti mum val ues dependi ng on the photometering. data (object brightness.
Bv) in accordance wth the program exposure node, the optinum exposure
val ue capredetermineld yaddressqai chfy thaet RAW . 43b swiphe thpemacuracy

Al t hough the cal cul ation of the optimum exposure factors continues Whlwl}

t he cl eaequivadent?o thatuoficdtheNmannallhmodeave nenti oned enbodi nent, "1t
I's possible to calculate the exposure factors and store the sane in the
RAM 41b only wsencadie bed eand8uktood23frem s\wiliec hg8refoonyOFfs ircé)N. when t hi s
alternative, at step S161, whether the clear button 23 is switched from OFF
to ON istabeckidar bat¢ond 123 Hyper-twmrndd ERosvhe VRde hPpetrbfanabave

menti oned enbodinment, the diaphragmvalue Av and the shutter speed Tv

are nodi ikpdshPe! e dChGEhCEHY $hELPEP! YPe I Y ARAT EnONaibBhragm
accordance with the program automati c exposure node, when the clear gutton
'~ value Av are modified to optimum values d_epending on .the
photoﬁetering. data (object brightness Bv) in accordance
with the program exposure mode, the optimum exposure ~value
can be manually -qnd qu_;g:kly set. by a simple operation. V
‘Although the calculation of the optimum exposure factors
- continues while the clear button 23 is turned ON in the
- above 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 switched  from OFF to ON. In

this alternative, at step S161, whether the clear button 23

- is switched from OFF to ON is checked..

R u

cratel 1.7,,;73{1-"\,? .
R T Ay

Han i



23 is turned ON. It is possible to nodify only one. of the exposure factors
Av and Tv to an optinum value. Furthernore, it 1is also possible to

set the . exposure factor or factors at the rounded or system Av and Tv

val ues instead of the optinmum éxposure \;.s»:lID e rounded (or system
val ues referred to herein nean values h %‘Steps (‘fatcuraci es) which can
be nmanually set and obtained by rounding cal cul ated APEX val ues,

taki ng.-i nt 0" accoursecdwd iR Hyfer-menEExpddiese Madeul at ed by the CPU
41 beiag snaller than that of the manually set APEX val ues. Sel ection of
the optinum val ue |mnd the raweded vidrtdbdrfed deénbdiiment | N thecCodidifragm
with one bit of the hyper manual select flag of the E2PROM 43c.

In the ill UWIQ{eEdAQWbQHd”EHHe shBtta? DEpaesN T¥- dried mod2EivheNtd hQ:hose
O order bits are "0" and "1" t he optinum val ue and the rounded val ue

are sel ect egie eRTRRCI by lthe prmxk@%é@{] wermgnof A" GEBDEAafEBOSH
ance wt e f

node is determned i n accord irst and Second ts of the
flag. The R [ n
optionally bebsgﬁg%gé‘@m?aft%%% %‘(Q)g? ap ahié—‘b QQ’% og\/\g (Elmftlton
chart of an Ieast on he e 0 ure actors .i

nodi fi ed tozgn gsp HFS J’g aﬁ{:i 5, P ﬁ’f}f% tt ;‘I one- 9E'- the

optimuns stem vaIu Iect on _i ff cted in orrblnalon ‘using the data
O]IP  bo y exposure Factors Av and Tv £o an opt(imum value. ng the

v Furthermore, it 1is also ' possible to set : the exposure
factor or factors at the rounded or system Av and Tv values
h instead of the optimum exposure value Ev. Thg_”_round_ed (or
system) values referred to herein mean_values_ having steps
'(a'ccuracies) "which can be manually set and obtained by
..rounding-' calculated APEX wvalues, taking into account thé
' step of the APEX values calculated by the CPU: 41 -being
smaller than that of the manually set APEX values.
Selection of the optimum value and the rounded value
\ is determined in -accordance -with- one bit of the hyper
manual select flag of the E?PROM 43c. In the “¥rifistrated”
embodiment, 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.



hyper manual select flag of the E2PROM 43c within the IPU 43. The data“of
the E2PROM 43c is stored in the RAM 43b. of the |IPU 43 upon operation, and- -
the sane data is transferred to the CPU 41 also to be stored in the RAM 41b
thereof by the CPU- | PU conmuni cati dity<Fhe state of the clear button. 23 is
checked at step S601. If the clear button 23 is turned ON, the control
proceeds to step S603 at which point the nodifying node of Tv and Av in
-the LA hyperEignua#f shows 3 nfiowochawe oft An: rexampiser inawidich satect

flag data, 1is checked. In the illustrated -enbodinent, the fi@
and sedwaktbidise of tilee dwpmsurenfiabtoss| da mddbfiediate asr eoptusmain | f
the value represented by the 2 bits is "O', "1" and "2", the control

proceedamlued -aridp anS6@xanpleogriam whfichnattile ognisumey sysiehe openad i on) ,
step S607 (LA diaphragm priority automatic .exposure nobde operation),

and  stgRlec¥i®h {4 Aeffbutbar i i GombinabibR/muEEnge IR Udetamode the
operation), respectively. |If the value represented by the 2 bits is "3",

the Cowg@rm%aﬁ@sﬂssfeqe%ttepfﬁééld@ t pRelt BeFHOM M98 LG HPOEHEE TMsle

operati o nsequently, ‘the calculating shutter speed TVD, the

calcH 3370 herfhedripe Rindiessecserdahe bl cine saends B,
of the fBY fy 13°UEAL! Yperddlon SYSAE AR JIHE #iis 18 eliS i &F!

to the CPU 41 also to be stored in the RAM 41b therc_eof_ by

the CPU- IPU communication.

-+ The state of..the clear button 23 is checked at step

§601.: If the clear button 23 is turned ON, the cont#ol
' proceeds to step S603 at which point the modifying mode of \J
“Tv and Av -in ‘the LA hyper-manual mode., in accordance with
the ' hyper-manual select-_ flag data, is checked_.. In the
illustrated -embodiment, the £first and second bits of the
"hyper-manual select flag data are used. If the value
- represented by the 2 bits is '.'0", "1" and "2", the control
" proceeds to step 5605 (program automatic e:éiid’éﬁ*f’é‘f'*grﬂc%)fiézw ~
operation), step 8607- (LA diaphragm priority automatic
exposure  mode. operation), and step 8609 (LA _shqtter
priority automatic - exposure mode operation), ;especti_vgaly.
If the value represented by the 2 bits is "3", the control
proceeds to step S611 without perforrhing the exposure mode

"operation.  Consequently, the calculating shut_te_: _speed TVD,

the calculating diaphragm.value AVD, the indicating shutter



)
¥

flag, data are checked at step S611, : If the wvalue represented
by the bits is "0", the control proceeds to Step S163 (system val ue setting
operation) and if the val ue is-."1", the control proceeds directly to
the sub-routine of the Manual -1 (optinunlvalue setti‘ng operation). The
optimum val ue setting operation is the sibblas that of the first

enbodi nent . The systemvalue setting operation will be expl ai ned bel ow.
The -calculaBmemdbf!AMWD amlt T\Ehe supséfcatingo ﬁhepnpegmtloa$uat AVEDS are
S605, -A.$607 and S609 neans that the calculating®™shutter speed TVD

(S613) and memotdkzed ah khedRANNWABTOFANe BPD @I615) are.calcul ated
again after the calculating opti numvalues AVD and TVD are obtai ned, based

on the indicating ¢ReirEHFtER, UethEVT sytte/bptiinfiih ANy @Pt dbAedehd select
accordance with the obtained cal cul ating optlnun1values AVD (=AVT) and. TVD

(TVvT)  (by t | a al gud at AV V n thegsubggout f
steps S605, ggg? arslidatgg%% Asbg‘g‘r:géﬂl t Q-Et hzél%aércﬁggﬂ ng (?pﬁi ?uﬁné) 'vBgu8

T APhragm  ehegentAYD b%a%e W02k Ul i N0 (P! IR ANUBEBEeeRleCHo

TVD once I ne are replaced wt al culating 'syst I'aphr agm
oper ati ons SEESBRARE [GTLER 1haTa o SRREARS ST BAY 16 e yefue
embodinment. | n tfyg, seqend enbodigent rentjoned above, S X kLN routine
v of the Manual-l (optimum value setting operation).

ux The optimum value setting operation 1is the same“ as
that of the first embodiment. The system value setting
obération will be eiplained below. The calculation of AVTD

\“j and TVTD suhsequenf to the operations at steps 8605,~-5607
‘and S609 means that the calculating shutter speed TVD
(S613) and the calculating diaphragm value. AVD (S615) -are
calculated again after the calculating optimum values AVD

and TVD are obtained, based on the indicating optimum
values "PVT and AVT which afe' obtained in accordance. with

'the obtained calculating optimum values AVD (EKV¥3}Q%G~¢VD'

| (TVT) (by the last calculation of AVDT and TVDT 'in . -the’
sub-routine of steps S605, S607 and S609). As. a result,  the
calculating optimum diaphragm values AVD and - . the

| calculating optimum shutter speed TVD once obtained .are
replaced with the calculating system diaphragm value and

the célculating system shutter speed, : respectively.. The

opérations subsequent to step 167 are identical to. those in



of LA hyper-nmanual exposure nodes (control nodes) bel ow can be selected: T
Exposure control by the optimum shutter speed Tv and the opti nmum di aphragnr .
val ue Av which are obtained when the clear button 23 is actuated in the
program aut omati ¢ exposure node (fizg; nbodi nent); ' Exposure control by
the system (rounded) shutter speed-I®-ahd the system (rounded) diaphragm
val ue Av which are obtai ned when the clear button 23 is actuated in the
progr arbleutfiweti cerbqebigerds mode; (3 Exposure:-control by the optinum

di aphragm val ue Av which is obtained when the clear button 23 is actuate
in the shuttdm stbhed gecondt \emhadinenic mq:ttsimmdmdbpvelixpaélﬂréfbmﬁrt&j
"by the system (rounded) di aphragm val ue Av which 1i's obtained when the
cl ear lpff tEm h¥per-madnalatexposurd hmodest t(erordprdd podes ) t pedowonean c
exposure node; (9 Exposure control by the optimum shutter speed Tv which
I s obt yeng@dreidied.ne clear button 23 is actuated in the diaphragmpriority
automatic exposure node; Exposure control by the system (rounded)
shutter speegnTveyBbslirel cAPtFdNehy\eRe it aharr shutter Zpeeds twated
in the diaphragmpriority automati c exposure node. =~ LM Hyper-Manual

EXpOS“%%d“%“é optimum-digphragm value Av which are obtained Qhen

the clear butten 23  is actuated in the program automatic

exposure mode (first embodiment);

Qb-'Exposufé control by the system (rounded) shutter
speed Tv and the system (rounded) diaphragm vaiue Ay_which
are 'obtained-.when the cleér button _23; is actuated in- the
program automatic exposure mode; _ _ ) QJ
&) Exposure control by the optimum diaphragm_@alue.Av
which :is obtained when the cle_a_r-button 23 is actuated in
~ the shutter speed priority automatic exposurg 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._automafté‘“éﬁbg§d%é{"“
mode; -
® -Exposure control by the optimum_ shutter _speéd Tv
'which - is obtained when the clear button 23 is at:tn.lla.ted in
*he diaphragm priority automatic exposure que;
® Exposure cgntrol by the system (rounded) shutter
s>eed Tv which is obtained ‘when the cléar- button 23 is

‘tuated in the diaphragm priority automatic exposure mode.



The ,following discussion wll be directed to the hyper-nmanual
exposure node (lens-manual nmode) in which the shutter speed is set on
the canera body side and the diaphragm value s set by the
taking lens 65, wth reference to Fig, . In the' LM hyper-nmanual
exposure node, the shutter speed Tv i ually set by adjusting the Tv
el ectronic dial 17, but when the clear button 23 (clear swtch SWCL) is

turned-ON, the shoMt BypapemdniialagkpoBiureaMbyenodi fied to .an optinum
value a_in accordance wth the. object brightness"Bv. If the clear

button 23 is nehe t¢bNgEwikl diBRusEAGH CWiNW behUdiLécEO8edtdVTEne
(value of 1/2EV step) sent fromthe I1PU 43 is directly converted to the

cal cul ati n'gnﬁw{«lﬁsna&fe%&%&%eaédéw(llé&ﬂ? e modeg’ efh t &) 3icfl'gethe

control proceeds to step nversely, e clear button _

Lurned on biSEUY (GheedPR Ut Idn, BhE BhRdra! hodf CRERCSanit U
di aphr agm rEHPRTRe PRRPRG Mohe R8E anfYani e | sLakHEE ' AFBBgh She NiER®
SLBL ‘and SIEHCTANEE O th48- { AD-sel ecti on of the Systemoptimim . .o

' In the LM hyper-manual exposure mode, the shutter
speed Tv is manuaily' set by adjusting the Tv- electronic
‘dial 17, but when the clear ‘;;utton 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
transferring shutter speed TVT (value of 1'/2EV step) sent
from the IPU 43 is directly converted to ‘the calculating
's.'hutter speed TVT (steps S181 and S182). .Therea_fter, the
&/ éontfol proceeds to step s185. '

| Conversely, if the clear button 23 is turdSTsBK® +Ehe
.shutter speed Tv 1s calculated 1in accordance with - the
lens-manual 'diéphragm priority (ES) automatic exposure mode
which will be discussed hereinafter, based on the diaph-régm
value which is set by the diaphragm ring of the taking lens

65 and which is input  through the diaphragm volume 53 and
the A/D com}erter 51 by step S15 in fig. 5 (steps S§181 and

3183)'. Théteafter, the selection of the system/optimum



values is effected simlar to the. LA hyper-manual exposure node at step
S184. If the systemvalue is selected, the calculation of TVDT is "
effected for the sane reason as that in the LA hyper-manual exposure node.

At step S185, the calculating di a$‘:1.gm val ue AWRD is cal cul ated, based
on the di aphragm val ue Av converted he digital value AVA/D and set by
the diaphragmring of the tak | ens 65 and based on the adjusting val ue
Avadj peslpesr ko @ﬁ@eétﬁh@ré y'=1111t°Ccﬁi@qbénthl&?er'tml@dposupesalreor A
Ev is obtained by the followng equation (step 5186); A Ev=LVD [TYyD
- AVWRDnodeNBt f stiep. 8kBésurkf etther Sy&tems walben iishe selllecwad, e thei

t he overexposure and underexposure indication bits are set. If the
exposureakrubat forcvoEs TYDFaties efifiectad fopertie nsamealreasonheaVvehakposure
indication bit data is set, and if the exposure error a Evis less than

the | oviar thenpa \kﬁbm-mdﬂiﬁur&i&r@muﬁ@qel ndication bit data is set
(steps S187 S191). Thereafter, the EE pul se nunber PN is set to the

greatest valae steps5s185, tfie idd 1eaf I il e BAPNTRYm - valld AVERD

calculating shutter, speed TVD ‘is converted. " to the transferrlng

shutterjg 5@819&115-1\.@-(1, basBis &P”ﬂ'xét a3 aphT agP Ard Y fe | AGT YontRiY _

operation (steps S192 and S193). The reason'that the EE pul se nu er PN is

set to¢fae q9588hEStvaMi UE_VA/B_ dRa FE" By 1R diBnrUAP HPHE of -
the taking lens 65 and based on the atjju_s_ting value _AVadj
peculiar.to the camera body 11. Consequently, the exposere
error A Ev 1is obtained by the following equation _(sfep
S186): |

A Ev=LVD— TVD — AVVRD — MND o v
- If the. exposure error A Ev is within the allowable

limit, the . ov_ere:tpoeure. and u_nde;rexpd_sure indication bits
-are .set. If the exposure error A Ev is greater than the
upper 1limit wvalue, the overexposure indication bit data is
set, and if the exposure error A Ev is less than the lewer
limit value, the 'u_n_derexpos_lure indication bit data<ds" it "
(steps S187 ~5191). Thereafter. the EE pulse number BN is
set to the greatest value (255 in the illustrated
embodiment), and the canulatiﬁg s_lr_;ut:tel;__ sp_eed' TVD is
converted  to the transferring shuﬁter speed TVT. This
completes the exposure factor setting operation (steps 5192
and 5193). The reason that the EE pulse number PN is sef to

the greatest value 1is to ensure that the stop-down



mechani sm of the camera body 11 - is driven to an extrene stop-down
position corresponding to the di aphragm val uei'set by the di aphragmring of
the taking lens 65. As can be seen fromthe foregoing, wth the present

i nvention, since the shutter speed Tv is;ﬁﬁé to the“opti mum val ue or the
rounded system val ue obtained in the diaphragmpriority automati-c exposure
mode when the clear button 23 is turned ONin the LM hyper-nmanual exposure
nmode, the opechanbsponf ethel ueamenabeodyualll yianddrivek| jtoobaai nedt bgme
si npl exoperation. LM Di aphragm Priority Automatic Exptsure Mdde The

fol |l owi ng distmg-aiown WpbkibtopdbIyespdmifiie tenth@ndfhpiragh’ a@lue set
priority (ES) exposure node in which the diaphragmis set by the diaphragm

11, of L by e @ipidiin vaid) dElensAciy Fidhe B, The cal culaiing
A/ Set by the. diaphcaima | ReER THIGE PhellPUELLo D) N ouieR BRI
on the  AviDRert (BECNar] Biakd] GRTRIOON bheed W FRiter toBF
TVD i CHbidhihtdvable di'eche!MAMES INYELR (94 FRe SERu1nB-HND the
diaphragm priority automatic exposure mode when fhe- clear

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

b the optimum exposure value can be manually and quickly
:'bbtained by a simple operation.
N LM Diaphragm Priority Automatic Exposure Mode
The following discussion will be  addressed to the
" lens-manual diaphragm priority (ES) exposure mode in which
the diaphragm is set by the diaphragm ring of the taking
~ lens 65, with reference to Fig. 21.
&ﬁ The calculating diaphfaém value AVVRD is calculated

in accordance with the converted diaphragm"fﬁéfﬁ§1?3ﬁ§7ﬁ”
‘which is obtained by converting the diaphragm value Av. set -
by the diaphragm ring of the taking lens :35,_ and the

inherent adjusting value AVadj of the camera body 11 (step

§201). Based on the AVVRD value thus obtained, the

calculating shutter speed TVD is calculated Dby the

foilowing equation (step S202);

TVD=LVD — AVVRD — MND



Thereafter, if the calculating shutter speed TVD is within the shuttér
capability range, the. EE pulse, nunber PNi is set to be the |argest value‘ .
(steps S203, S205, S208). If the <calculating shutter speed TVD is
greater than the cal cul ating maxi neRgshutter speed TVMAX, or |ess than
the calculating mninum shutter speed TVM/N,  the calculating shutter
speed TVD is replaced wth the cal cul ati ng maxi num shutter speed TVMAX
(steps S203 %Ehereabbey, -if - thet hcalgulatiiog! ashlmgtnrnlsmdshﬂ'lw)erlspeed
TVM N (steps S203, S205 and S206). Thereafter, the EE pul se nunber PN

set attwﬁthtngehe shuhherzﬁapabilheVEranQEﬂﬁmesmEiguuse”dnmbeﬁSPNst
(steps S207, S208).A Finally, the calculating shutter. speed TVD is
converteis séb totibe theabatgestngaluehusteps spesd s206, dmogy.anpferred
to the IPU 43 to thereby conplete the operation (step 8209) LA, LM Bul b

Exposur eHédecdheulnut ing x pshut ter nogpestl! | Thd diisc Uiyt OVEdd D the
reference to Figs. 22 and 23. In t he | ens-auto bul b exposure

mode, - cdltulidt cmakDtuali APk eeeT v dpsedVTVERK, DYot Na A5 ekRgR! ofn& di al
19 is read through the CPUIPU connunlcatlon and converted to the

cal cul aidal@uld ANy agiTn '€ shﬁ‘é@ez( Sts%ée?“ﬁvmﬁheriﬁ?é t dardil¥a gl se
nunmber PN correspondi ng to:

- shutter speed TVD is . replaced with the calculating maximum
shutter speed TVMAX (steps S203 and 5204), or with the
calculating minimum shutter speed TVMIN (steps 5203, _S205 o/
and S206). Thereafter, the EE pulse number PN is set at-the |
largest value after the Ev out-of-association bit is set
(steps 5207, S208). : | - | Y,

Finally, - the calculating shutter speed TVD is
converted to. - the  transferring shuttér, speed to be

transferred to the IPU 43 to thereby complete the operation

(step S209).

4. .~\-~

. Ve
PRI L%

- LA, ‘LM Bulb Exposure Mode
The - bulb .expdsure. made will be discussed bglow jqith
reference to Figs. 22 -and 23.

- In the lens-auto bulb exposure  mode, .the
‘transferring diaphragm value AVT set by the Av elect;qnic
dial 19 is .read . through the CPU-IPU_,cqmmunication_ and
converted: to .the  calculating diaphragm :value 'AVD (step

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



s ¢

the , calculating diaphragm value AVD  is calculated (steps S212 and
5213) t he under exposur e and . overexposure indication bits are
reset, and then, the calculating diaphragmvalue AVD is again converted
to the transferring di aphragm val ue AVT (steps S215 and S216). The
operation is thus conpleted. If the calc i ng di aphragm value AVD is

I denti cal to the calculating m ni mum di aphragm value AVDM N, the

EE pul se nurther didwl &tingit di@phraigans value A¥D4) islnchbeul gbednapgebps
bul b exposure node, the EE pul se nunber PN is set at™“the greatest val ue,

so that thesZEDp- d MEIE) SM Gk be Whderskposire di A awh&Pdrsosete DY
the di aphragmring of the taklng | ens. Thereafter, the underexposure and

over exposurid it ONpPEES @Rk reﬁé&eéo Figsh éﬁ@nopeﬁ:ﬁte' Ortal M & Ay
Routi ne The . above explanation has een dlrected to the operations™ of

the CPU ALadHiaihial GRYGENWY §Re dddliiScuhbbriBas il 2tAEC Bl tho

26) . The photographlc ata, suc nanual set ragnlva

Av and sh e a e

shutter speeé‘i{fl' ﬁéiﬁgv%leecf\% e(xé%giurgé?rg%e?gdt%g ansﬂé‘?rloﬁg 8|t %ragm
val ue AVT d shué ;aggﬁ ég{Tﬁ&%angg Ehrou aﬁﬁ¥%éﬁ”“ﬂ%?'catA98. is

bet ween th
identical to the calculating mwminimum diaphragm ° value

AVDMIN, the EE pulse number PN is set at "0"  (steps S212,
S5214). |

In the lens-manual bulb exposure mode, the EE pulse

number PN is set at the greatest value, so that the

'  gtop-down mechanism can be driven to the diaphragm value

set by the diaphragm ring of the taking lens.  Thereafter,

"the underexposure and overexposure indication bits are

reset to finish the operation.

\. IPU Main Routine
The above explanation has been directed” “E6¥ tEhe "
operations of the CPU 41. The-ﬁain routine of the IPU 43
will be explained below (Fig. 26). The photographic data,
such as 'the manually set diaphragm' value Av and shutter
speed Tv, the indicating diaphragm value Av and: shutter
speed Tv, the selected exposure modes, the - transferring -
diaéhragm value AVT and shutter -speed TVT transferred

through the'commuhiéation between the CPU 41 and the taking



| ens, the maxi mum F nunber FNo, and the m nimum F nunber FNo are storéd
in the internal RAM 43b of the IPU 43 at different addresses thereof. The- -
| PU 43 al ways oper at es when the-battery is in the canera performng .

| PU-MAIN shown in Fig. 26. The (L)'Jmf.Bfirst initializes the ports
thereof and the RAM 43b to carry the initial setting of the
nodes . (steps S220~ S222). Thereafter, the exposure node is set to its
initial reds, Thbei maximumode nemUererRﬂcn.edam ather gdimdeum t R trhamberst at e
of the port PLO of the IPU 43 and is either the hyper program exposure\g‘p
or the @Naphasgmstared t ynautlemtintesnadsuR3M nodle ofortlespdiRdhi ng3 tat
case of the |lens-auto _ node and the |ens-nanual node, respectively.

Ther eaf t differentnadieessepetaerens.are repeated by a.  32nms tiner (steps
S223-.S229-2). The |PU 43 perforns the follow ng intermttent
operations. - \hen IFE 6%t aliveye Qperdies 3dneén theBbatiterwpis fhe thwd tch
inputs, i.e., the levels of the switch input ports PCO PB5 are i nput to

the | PU ¢3mekh tperEc¥ming! 1PE-MRINS difown " iONFiglhe2DpukhOParmi | @3
corresponding to the switches and the determ natlon of the type of

taki ng | gpgser eiﬂfﬁi@li‘?@s Sehéhabotbs daiérestChams i g 99 byt he

switches or the lens type data, etc. Is witten i.nto the RAM43b and the
| ens dat 't h _ 3 __ t _ 0 _ t £ens
(steps S§2§§Y8225 &et gﬂg@?ﬁire%?&?ggaw% C&{@UT_;HQQ;%Q ?S%bg §£26

§222). Thereafter, the exposure mode is set to its initial
mode. The initial mode is determined in accordance with the A
state of the port PLO of the IPU 43 _éhd is eitber-._the‘ hyper
program exposure mode or the diaphragm _pri.ority aut_omatic
exposure mode corresponding to the case of the lgns_-autog
mode and the . lens-manual mode, resp.ectiveiy.

Thereafter, intermittent 'ope:ations_ are repeated by
-a 32ms timer (steps S223~ 5229—2),. The __Il_-’U 43 performs
the following intermittent operations. When the set time
of the 32ms timer is up, the’ switch _inpﬁts, i.e., the
levels of the switch input ports PCO~ PB5 aré""éﬁi’:‘&’e;'s%igé'ﬂl-; ~
input to the IPU 43. If the level of the ports is "L" (ON),
the input operatio_.n- corresponding _to ) t;he sw__itches 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 daté,' etc., is written into 'the RAM 43b, and the
lens data is input to the IPU 43 throqgh the commpn;cation

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



-~
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tinmgr is not up, the control junps to sep S228 (steps S223 and S228).
Thereafter, whether or not the main. swtch SWWAIN is turned ON is
checked. If the main switch is.turned OFF, the Hyp-Tv. flag and the .

Hyp-Av flag are reset to turn the po -hol d OFF (i.e., turn the main
power source of the CPU 41 OFF). Ther eaf the ML node flag is reset
(i.e., _hold bit is cleared), and the control is then returned to step S223'

(steps. S226fim&22ds2 notS2@P; 2the cdrftrdmejunmsntos,,,ttenm BRI (\steps S223
turnedi_ON, whether or not the photonetering swt’ch SWs is turned ON
i s checked. andéfs2bs)photonetering switch SWs is turned ON, which usually
means the. picture taking operation has already begun, the photonetering
timer starts and tPRepoaEtebpl dhethait | SRt @bt OtRE! Wilith t BRiEOHN SWMAIN eps
S226, S227-1, S227-2) . Thereafter, control proceeds to

step S228. ﬁ@f‘ﬁédsﬁhy,ls checked! fIf the nid¥h pé‘ﬁi@é‘ﬁt ¢5i NG rndd OFEV\Etha
not turned ON, control skips the start of the photonetering timer and

t he power - hoggh OPGr afj f (cft% 23R -2 PEL %%_;26’3%22}&%@ §328):urhn Eﬁ@p

S228, the di aphragm va t he shutter Spee used 1In
the phot ogrmﬁé e eat t t &géﬂpp d r

I ndicated in chaggf Zg and t gﬁ%a’?%rgpgé 1 %b,‘[ﬁﬁ?% ?ﬁg t?’lend%lr)U

Thereafter, 41 "‘BE&F‘GF Th%rea %tt %t@ MFf de tffr%g 18f FJ):esEaQe (i.e., hold

phot oretering t isupis ecke
bit is cleared), and the control is then returned to step

- 8223 (steps S226, S226-2, 8229-2)_. _ If the main switch
SWMAIN is turned ON, whether or not the photon_netering

- switch SWS is turned ON is checked. If the photometering

% 'switch SWS is turned ON, which usually means the picture
taking operation has already begun, the photometering timer

starts and the power-hold is activated to actuate the CPU

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

control proceeds to step S228. Conversely, if - the

xﬁ; 'photometgring switch SWS is ﬂot ‘turned ON, control skips

the start of the photometering timer and tHé"%SWg}Qﬁglav
operation to step S228 (steps 5226, S227-1 and S228).

In.step S228, the diaphragm value (F) and the shutter
speed (S-1) etc., used in the photographing operatiqn 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

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



the power-hold is inactivated and the control. is then returned to
step S223. Conversely, if the tine is not up, the control is directly <=
returned to step S223 (steps S229-1, S229-2, S223). If the intermttent
operation by the timer is interpu d "by the conmunication wth

the COUW1, the communication is ormed. Simlarly, if the
electronic dials 17 and 19 are rotated, the electronic dial setting is
carri ed theut .poweriNticld thiad  Ivieet ivatedni andswtheh SOKRBEN]L | 9s t wHwad OFF,
interruption does not occur. Communication with Lens The sub-routine o he

comuni gaituned ttn tBEgrEeEEZQPU atohveRsely> W# | thee tdﬁ;%crié)edobewv
reference to Fig. 27 e CPU 43 drops the level of the pin CONT. "Lf

(Logic * Qe) CUHLACE! 1485 aDBe8PIR! Qb%u@ﬁ%ﬁ(%nﬁ mbgp 2B R
Wa i

maxi mum F nunber Frmax, and Auto/ Manual (A/M data in thereto (steps S31

and S32 di s d panese Patent Kokai (Unexantned Publlcatlon)
No. 63- %gﬁégé § gg ?n ?Ez§2ane of the assignee of the present application,

e s o 1} 4590 LEBRLHERIRy | AR5, i el

SI/Fm n2, Fmaxl,
transi sto the maxi num F Fnax its égqi en F
nunber #ﬂ%ﬁtBPpge%it Yar et B ns EOPIES, 4%& 1'% s f &r e0 %ﬁto ﬁation
depending. . 3
communication- is performed. Similarly, if the electronic
dials 17 and 19 are rotated, the electronic dial setting is

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

turned OFF, interruption does not occur.

Communication with Lens - . -

The sub_'—rbutine. of the communication with the lens
CPU at step S225 will be described below with reference to
Fig. 27. The CPU 43 drops the level of the pin CONT. to "L"
(Logic "0"), and receives the mount pin data (open F number
Fmin, the maximum F number ?mex, and Auto/Manual (A/M) data -
input thereto (steps S31 and S32). As dxsclosed'”:‘l;xufa::an;sfew ~
Patent Kokai (Unexamined Publication) No. 63-184719 filed
in the name of the assignee of the present application, the
pins of the takiné lens coming into contact with the pins
RES/Fmin3, "'SI/Fltii'nZ_,' :Fmaxl, Fmax2 .and ~SCK  /Fminl are
connected to - ~“transistors, so that the maximum F number

Fmax .of 2 bits ‘and the open F number Fmin of 3 bits are

constituted by the levels thereof in combination depending



L
¥

(err) on the ONVOFF states of the transistors. The pin AM is
connected to the A/ Mselection switch SWA¢/ M so that the di aphragm
Aut o/ Manual data of 2 bits is. constituted by the C]\VG:F states of the AAM
sel ection switch. The CPU 41 inverts the_level of tHhé pin CONT into |ogic
"1" (i.e., level "H') to determ ne -tI@;H&esence of the automatic
focusing (AF) lens KAF attached to the canera body and the kind of the
attached | ensn (thepsOBZOFENG:ti¥es O thki ngranssstbrsh e bein A/M is
di scrixginated in the present invention is a manual |ens K having no nount

pin, an aut @driitcted hew Nehé he\/muablebﬁohutsﬂﬂtéﬁmmﬁ OkoaNtREEO Hife
Iens KAF haV| ng the nmount pins and the | ens ROM t he | evel of

the pin’ hragh Auéoo(uanwf- GATEUNG £2L %‘iﬁ"éthst Reorstd ik d £NBy Ol
carried out the | ens ta is input (steps S34 and S35). If the levels

of the rmuntoncydﬁ Fq;%)g %e Ar{? @fe]]e':d?i% %‘{iﬁ n3 are a!l "1, _and

if the 5 bits representlng the K ens are ", it is deternined
oL Lhere L= 2 Pl Sk 4P LR 40 PRGRICIAN! Yool IBARD LG o
Lhe Level Ol CAFk, . £, SRR ThR) S THl TR 2 R0 pEfRdhcr o
KAF, the AFt %m%u-omé¥1c kocusing (AF) lens KAF attached to the camera
L body and the kind of the attached lens (steps S33 and S34).
o The taking lens which can bé 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

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

"If  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 S34 and S835). If the levelé
of the mount pins Fmaxl, Fmax2, Fminl, FminZ and Fmin3 are
all "1", and if the 5 bits representing the kind of lens
are "11111", it is determined that there is ai:r“oﬁf“én?‘v;r{:h
the lens, land accordingly, the no lens bit NolLens is set
and the control 1is returned (steps S36, 537 .and S$38). 1f
the level of at least one of the mount pins Fmaxl ~ Fmax2
and Fminl ~ Fmin3 is "0" and if - the kind  of lens

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

is set .and the control is returned (steps S36, S39 and

540).



Is set and the control is returned (steps S36, S39 and S$40) . Ct her wi se,
whet her or not the node is the I|ens-auto node or the | ens-manual node Is ~ :
checked. If the node is the lens-auto, the auto |lens KALens bit is set and
the control is returned (steps S34- SBﬁéf 39, S41., S42). If the node is
the I ens-manual and if the levels of tH é; ns Fmaxl -and Fmex2 are "11"
and the levels of the pins Fmnl~Fm n3 are "111", the no |lens flag (NoLens
bit) is set andthexwise, | whedhemear NPke thige madendgis etde j Lepgrauto
attached to the canera body (steps S43 and S44).. If the node is the

| ens- manumddeoole . £he illengrmamadl snadet is gheckedx 1£f akbeFmede ave tt)&/
and the levels of the pins Fminl- Fnin3 are "000", the lens is the manual

| ens K_ anthsachifticli nghy Hutoelews Kalens agi€ Kisnsdti tands thet conitrdk
control is returned (steps S45 and S46). Unless the levels of ‘the pins

Fmax|  FrgxZeturied -( Stdps s8e-a36, 1539, sS4, s4®)lens is the auto lens
KALens in the | ens-manual node, and accordingly, the auto | ens KAl ens bit

e Cypeor [orSETHE ot Cgbure AsnEepatis SR, b0 s MeBbL s,

the menmory OF JYlE. | Fkh#8 AH% 2FRakbanetér Mad 4 Oahfe GRY Akvels of the
pins-Fmin1~'Fmin3 are "111“, the no Lens flag (NoLens bit)
is set and control is returned,-isince_ the taking lgns is
‘not attached to Eﬁg camera body (steps S43 and S44).

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

Unless the 1levels of the piné_ Fmaxl Fmax2, Fminl~
Fmin3 are all "1" or "0", the lens is'the auto lens KALens
in the lens-manual mode, éﬂd accordihgly, the auto lens
KAlens bit is set and tﬁe control is feturnéﬁ“ﬁ%i@%éﬁéhff*
S43, S45 and S542).

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 1ISO sensitivity setting switch SWISO, the
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Fi gure 28 shows a sub-routine of the switch input operation at step S224.
If any one of the drive switch SWODRIVE, the |1SO sensitivity setting switch
SWSO the exposure correcting switch SW EF, and t he exposure node
switch SEMODE is turned  ON, t he é)m@atlon “in the
corresponding sub-routine (note: only node Shlft and MODE |IN
sub-routi-nes are shown in Fig. 28) is perforned (steps S231 ~
S233). ekposure orgpmtdaiingf swilkeh | SWUl: GRS abin@n, thet exposiide mode
shift \/operatl on, t he MODE I N operation, and*fhe menory |ock

operation argupféRct GEMODE t h@scontﬁehehs refyr neghd St @perad3bn-S236) . Fhe

node shift sub-routine,- the MODE sub-routine and the menory | ock

sub-routi ne d&i‘feé}go S%‘iﬂ:h‘%{ﬂﬂﬁ{]t Ynote: RENY | heof nbhECt LATEE and

D al s-. Figures show -routines of the@operations

elect oni c

of the Tv anghpy Q'!@CEhBﬂkBu@&ﬁL.é 1%%2‘1?%&«1?3% ”’?i’b rogb ne; é-sdper['foxiu}edr

interrupted by these' sub-routines

19 is rotat t any._ f the P RPAL .. PA2, PA3 tu
ON to set tﬁ((ejsa omg?éé Tv (@).S}rﬂte'3 di al . ange égfnp s{téﬁg Sflg §§§1) . &n

-the v eloepcet:raq:w%, di E*:lhe 17mod'se rOthaittetd o:get]ratlon,_ the MOD.E, IN
operafion, and the memory lock operation are effected and
the control is returned (steps S234 ~ S236). The mode shift

.Sub-routine,- the MODE IN sub-routine and the memory. lock

sub-routine will be discussed hereinafter.

B L A

e el .&.ATI-."'*'..%? o
- AR -



direction of the rotation of the Tv el ectronic dial 17 is checked at

step S272. If the Tv electronic dial - 17 is rotated in the right

(clockwi se) direction, the port PAOis set at "0" (the port PA
remains at "1"), the clockw se rotag;qF_bit is set, and if the Tv
| ( . .

electronic dial 17 is rotated in the

count ercl ockwi se) direction,

.

t he

port PAl is set at "0" (the port PAOrenmmins at "1"), the right direction
bit is reset, @perahtontbf Ebectobnie Péalsned (steps S273 and S274).

Simlarly, when the Av electronic dial 19 is rotated the Av dial change

and theigupodd d29ecandn (80 ishowt t¢her estib-rionitdpesS28YF ~ RE

IS set,
change bits and the right direction bits are used

The el ectronic dial

in

the settoperipRsmd i 608S thk the #vdand? Bledtadinividislifl 571anand 919 e t he

exposure node sel ecting operation, etc., which will be explained bel ow.
Setting mdidVroftihkecid OhhtePrabtedhepy f dhle@e Ngub-disetistdHNwhen! | thde

addressed to the operation of the IPU 43 in accordance with the

sub-routiyieoghewn éleftBdnidlaand 377 Waen fdieis! eutadda; Wl tnkt Oe[n 9is
actuated in a specific exposure node. The specific  exposure - e

ilddestéat eecpbetisNeNo,| spLl f NPA2L haR" G oy RIS, off h@o![ ifgt e@he

t he

program node, the hyper-program node, the EE automattc node

- associated Tv or Av dial change bit (steps 5271, S§281).

"When - the Tv electronic dial 17 is rotated, the
direction of the rotation of the Tv electronic dial 17 is
checked at step S5272. If the Tv electronic dial 17 is

rotated in the. right (clockwise) direction, the port PAO is

in

set at "0" (the port PAl remains at "1"), the clockwise \J

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 port PAO remains at "1"), the right
direction bit 1is reset, and then the control is. returned

.(steps S273 and S274).

Similarly, when the Av electronic dial lgff§“¥3€%ﬁé;f“

the Av dial change_bit_is.set,.and the right direction bit
is set or reset (steps S282 -8284j. ~ 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.



| enssauto ES automatic node, or t he, manual node. Furt hernore,
in the illustrated enbodinent, the shutter capacity of the canera is
30 sec. ~ 1/8000 sec. (Tv= - 5Tv. + 13Tv) and the diaphragm capacity is
the open F nunber Fmin (=Avmi'n) read frgm{he- takihg | ens through the
maxi mum F nunber Frmax (=Avnax). For cl ication, it is assunmed that
Tv and Av are both 1/2Ev. Concerning the Tv dial check, the Tv dial change

bit is. first chgekeing of! ¥v,t 8¢ Ebettrbfic"Dials the - control . is

directhy returned, and if the bit is "1", whether or ' not the right
direction rotati opnbit £b$16AingS §P86LELH16A eR81P40Be §48P2ssea! f tbhethe
right direction rotation bit 1s set (i.e., the Tv electronic dial 19 is

rotated in & ' ' L O by €4nS ! egditRY tHeS. shBCH :
o the muheretioh O N MR T R T R e i PG gE e

S404) . Cognswsehw rids the1 T haht 3? Hﬁﬁéﬁogﬁer %Péétg;l%xﬂé _.éf?iei?t dd ﬁ??ér

the Tv electronic dial "19 is rotated i “the left direction the s
speed TV | Su80hceised U J\aiigHtfo Hpibide WSall 1 rum shutier speed
S407)° Win reepdt  Epeqyl euiat | Che” bhy | End 0 1idqEfptea
di al 17 isen{bocg meedntg nitsheeir'tihcu'ah::t ghéechi'oognfamtlrt]\gde, the limited program
mode,"the' hyper-program mode, the EE automatic mode, the
lens-auto ES automatic mode, or- the, manuél . .mode.
Furthermore, in the illustrated embodimént, the shutter.
Wcabacity 6f the camera is 30 sec. ~ 1/8000 sec. (Tv= — 5Tv. ~
S~ + 13Tv) and the diaphragm capacity is the ope.n F-..number
'Fmin (=Avmin) read from the taking lens through the maximum
' F number Fmax i:Avmax).' For clarification, it is . assumed
that Tv and Av are both 1/2Ev.
Concerning the Tv dial check, the Tv dial change bit
&,{ is first checked. If the ﬁit is "0", the  control is
direcfiy returned, and if the bit is "1", whéffi'gf“‘z‘l-r%?z*.r;gfmm
f:he right direction rotation bit is set is checkéd (steps
S401, S402). If the right direction rotation bit is 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 1/2 Tv by.l/Z'Tv (steps S402,

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

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



di aphragm value Av is increased 1/2 Av by 1/2 Av until the maxi nmum

di aphragm value Avmax 1is reached (steps S411- S414). Thereafter, the:
Av dial change bit is cleared and the Av right direction rotation bit is
reset (step $S418). Conversely, if the el ectronic dial 17 is rotated in
the left direction, the diaphragm val g@ Av is decreased 1/2 Av by 1/2 Av
until the m ni mum di aphragm value Avmin is reached (steps S411, 5412, S$415,
S416). ther ckéfter dirretAendi althehghybteni ispeed Tvediseddegreasede 1/2/
right .direction rotation bit 1is reset (step $S418), and the coo_tjol
is retugedbyThé/2ubTvouantiel ofhéi guiretmad sihBEnr spedd edvatin hd sTv

dial set and the Av dial set, respectively, which will be discussed

her ei natrkathelel (tidpE 580EXPEN0S, Mode6 . gur EBeB@af Bda, atthe34Br siddwl
sub-routines of the selection or nodification operation of the exposure

nodes. EhangBangft ofist hel€xresuanandre TV erfightediiyediiton Pdo4dtion n
accordance with the programnenorized in the internal % ROM 43a of the

| PU 43. hipdesShEbt Thetapdsephft operation is effected to convert the
| PU exposure node to the CPU exposure node. Nanely, the |IPU node which is

Zi?dngl ghi '?gggg ilr.?f)%@&e”@& tenkhe APV gpde vehelil S used thet ha CPU
electronic dial 17 is rotated in the right direction, the
diaphragm value Av is increased 1/2 Av by 1/2 Av until the
maximum diaphragm value Avmax .is reached (steps S411~ S/
S414). Thereafter, the Av dial change bit is cleared and
the Av right direction rotation bit is reéet (step 541854
Conversely, if the Av electronic dial 17 is rotated in the.‘j
left direction, the diaphragm value Av is decreased 1/2 Av
by 1/2 Av until the minimum diaphragm value Avmin: is
reached (steps S411, S412, 5415, 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 “avéx dhiida””

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

will be discussed he;einafter.

Selection of Exposure Mode

Figures 33, 34A and 34B show sub-routines of the
selection or modific‘ation' operation of .th'e exposure modes.

The change of the exposure modes is effected by the IPU 43
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shows a relationship between the |IPU node NO. and the CPU node No. In
thé node shift operation (Fig. 33), the |1PU 43 checks the |ens

di aphragm node. |f the |ens diaphragmnode is a manual node, the CPU node
is set to be the |l ens-manual node (i. ~1$ﬁge of I PU’npdes LB (O~ 2) is set
as the CPU node) and the control is ret d (stepst 8621 and S623). If the

hyper - Tv fihagdag88r8ARchY REItH\V HHeld piogy rast hmeme#iedd Nihhethd ensrdifim)
nmode, . the CPU node corresponds to the l'ens-auto node plus 8, and the

contrQ\/lﬁoﬁqugng@ thkf 1pfiegRyper-Tv flag is set, the CPU node is set at
"8"and the control is returned (steps S621, S625, S629 and S631). Mbde-In

The node-in oper.alL88 Sﬁ§ p S235) is perforned as a sub-routine of the
SWIN operation ?step 24) when the exposure node/drive lever 29

s turned ON  dinEngiaE FReEEy oBerp iRl ol o BT B RE R
when't Lg”aékots?f%g%%%ifn&qeq%‘é Fosbp 75f ceRboslr %Q%pﬁv BB ehpo e’
PR e S RN RN RIS R o A
fore que which is used in the CPU 41. Table 4 (page 114)
| shows a reiatiénship
g;- 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 lenslﬁiapﬁraqgﬁmode
L is a manual mode, the CPU mode is set to be thé.}gqsfmanpal
mode (i.e., one of IPU modes LB (0~ 2) is set as the CPU
mode) and the control is returned (steps SﬁZ;_and.3623);';f
" the hyper-Tv flag and the hyper-Av flag are both_cleared_ié
the 1lens-auto mode, the CPU mode corresponds to fhe
lens-auto mode plus 8, and the;coptrol is returned. ;f ﬁhe
hyper-Tv flag is set, the CPU mode.is_setlat W&ﬂgw§g¢?xy§gv"
control is returned (steps 8621,_8625, 5629 aqd 5631).
+ Mode-In
The mode-in operation (step S235) is performed as a
sub-routine of the SW-IN operation (step _8224), whep 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



detail with reference to Figs. 34A and 34B. The hyper-EE and hyper-ES
nodes have no independent node No. and have an exposure node No. (14)
which is the sane as that of the hyper program The hyper-EE and hyper-ES
nodes can be discrim nated by the TV and Hyp-Av fl ags, respectively.
The taking lens in the illustrated e Yi ment has, an aut o/ manual sel ection
swtch SWAMwhich is actuated by the diaphragmring thereof. Wen the

aut o/ mevaaiatkbrct0obn thet cexpudikei smodesd s t BEfeshedl bivdetheheTv

di aphragmis set on the taking lens side. If the | ens-manual node is ¥J

det ect eglétt sdwPc Sadal tie whehr theprawmesisré omotiepdBve tleveal e29 as
desired exposure node fromanong the LM diaphragmpriority (ES)

aut omatjheve®XRESHHe MODE si@8NOSHHe efPdSurbomodes tdvrdddpumbingrasoal
exposure node (exposure node No. 1) and the LM bul b exposure node (exposure

mode Noppd) exPRudd dndBRI AMEMBELS! idve 24hoAR | £n RN € 4NDfient e¥peaUr e
node No. 2) is the initial exposure node. At step S242, whether or not the
node Sw SWMODE is turned ON is checked. If the node switch SWMODE i s

t ur ned . whether or not the Tv electronic dial 17 is actuated

(i.e., the Ty lgéahoglggglgg @ér%@i&?t Qvi? eckEber !EGen& hgESow i Wﬁoﬁgange,

the Tv dial change t eset, and the control t. proceeds to-t

checki nge o405 " 4 CrebLcbREES 18 F U FUR"98nat Mhust! T BRE! OflyRL L EATI ON
and hyper-ES modes have no independent mode No. and have an
eprsure mode No. (14) which is the samé as that of the
hyper program. The hyper-EE and hyéer-ES modes can be
discriminatéd 'by the Hyp-TV and Hyp-Av flags, respectively.

The taking lens in the illustrated embodiment has, an \J

auto/manual selection switch SWA/M which is actuated by the
diaphragm ring thereof. When the auto/manual selection
switch SWA/M is moved to the manual side, the diaphragm is
set on the taking lens side. If the lens-manual mode is
detected at step S241, the cbnfrol proceeds to step S242 .to
select a desired exposure -mode from among the LM“&%y‘Era';gﬁm
priority - (ES) automatic exposure mode (exposure mode No.
2), the LM hyper-manual exposure mode (exposure mode No. .1)
and the LM bulb_exbosure' 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
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dial »is checked (steps S243, S244 and S251). When the Tv electronic
dial 17 is rotated in, the leftward direction (counterclockw se
direction), i.e., if the right. direction bit is "O', the exposure
mode is switched from the LM diaphkagm priority™ node to the LM
hyper - manual node and the LM bul b node i A ghi s order one by one. After the
Tv dial change bit is reset, the control junps to the check

sub-routine tu(r‘iie@pSONSZ%hefh&Af%ra%@ZEtﬂe MRenelbBerohic C4E8LTONYC ig
dial .%% is rotated in the right direction (the right dlrectlon

bit is "labtuatd@ SXPASUr € thBO S, A§§a10 bit kEe élfﬁeigl

to the above menti oned order. v di al ange reset

i et SR 12 e i

exposure ITD e swtc IS tur

a2 u%ﬁ‘ad iéﬁ‘?yl nétghgl exposu éja SO tﬁ: teh'?%%— C)gihlﬁ o% %%éﬂltié‘ei ‘he

reset witho

check S 3H Bl EEa R G i SRR

check sub-r

flag. or th hxpi,Fthechﬁg'Stzsts T gyon operation s

- When the Tv electronic dial 17 is rotated in. the
leftgerd. direction (counterclockwise direction), i.e., |if
the right direction bit is "dh, the exposure mode is

.'switehed ‘from the LM diaphragm priority mode to the . LM
hyper-manual mode and the LM bulb mode in this order one by
one. After: the Tv dial change bit is reset, the control
jumps fd"the check sub~routine -(sfeps 'S§241  ~ S247 and

s251).

| When the Twv electronic dial .17 is rotated in the
.rlght direction (the right direction bit is '"1"), -the
&Mg exposure mode is changed in- the order opposite to :  the
.above-mentloned ordef; | After the Tv dial cﬁaﬁbg‘rbiﬁ ~1£
..reset, the control jumps to the . check sub-routine (steps

S244, S248~ S251).
| If the exposure mode switch SWMODE is turned OFF, or
if the Tv electronic dial 17 is not actuated (the Tv dial
change bit is "0"), the Tv dial change bit is reset without
mbdifying'.the ekposute ‘mode, so that the control jumps to

“therpheck sub-routine (steps S242, S243 and S251).



hyper - Av flag and. the hyper-Tv flag are reset. The hyper-Av’
flag and the hyper-Tv flag represent the AE node. Nanely, although the ‘u
. hyper - EE node and the hyper-ES node are not included in the types of AE
nodes, the hyper-EE node and the hyper-ES node can be discrimnated by the
hyper-Av flag and the hyper-Tv flag, Tesgegctively. Consequently, the hyper
program No. 14 and the hyper Tv flag are set in the hyper-EE nbde, and the
hyper program No.. 14 and the hyper Av flag are set .in the hyper-ES node,
respectively. To return the. node fromthe hyper-EE node or hyper-ES npde.
to the respectUheck Spberomtdgream nodes, 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. |ens-nmanda thedehégk suls-rawkihe (Riureitig)s, if ond ofictlve NOKeYs
when t he aut o/ nanual selection swtch SWA/M is swtched from

. " MANUAbitt €124, T€he dypsreav Mlagmkiow tnhyperervactbsy f i®nset anghagai n
attached to the canera body, the exposure node is initialized to be the

hyper - pmd@eam ex@06at fofivdeopefatiht akishg kargied t hguaUut s, aHé

accordingly, the auto/manual ‘selection switch SWAM is. switched to
"AUTO', nipBrexRosur @18Bdeaha SehbChagdpaRdevbY flade el N@eQke’: Ty OOram
node- hyper - program “node- ~ limted program node- L LA

bul b NMfgper-alr MR SREE the "Ryper-Tv flag represent the AE mode.
Namely, although-.the-.hyper-EE mode and@ the hyper-ES mode
are not included in the types of AE modes, the hyper-EE A
mode and the hyper-ES mode can bg discriminated by_ the
hyper-Av flag and the hyper-Tv flag, respectively. - |

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

To return the mode frqm the hyper-EE mode or.hyper—Es
mode . to the requctive hypé;. program modes, the _hyper-Av
flag  or the hyper Tv flag is reset. The hyper-Av “Flag+.and
the hyper-Tv. flag are always reset in theﬁlgns-manual mode
by the check sub-routine, ahd accordingly, when the
auto/manual selectibn switch SWA/M .is switched from
‘“MANUAL" to "AUTO", or when the taking lens is detached
from, and again attached to the camera body, the exposure
mode 1s initialized to be the hyper—program_exposure mode.

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



exposure node is indicated (steps S241, S252~ S257, S264), when the

exposure node switch SWMODE is turned ON and." the Tv electronic dial 17 is
rotated in the leftward direction. If the Tv electronic dial 17 is rotated

in the right direction, the exposure nndetgg*ghangedﬂin t he order opposite
to the above-nentioned order and is then ittated (steps S258 -S260 and
S264). If the taking lens is an auto-lens and if one of the exposure node

switch SWODEh®r hlieo/Mafh&t! I eRilectidn 17skbtéh NSHA/MFFis ©Hptded  to
sel ection operation is not ‘effected (steps S241,%8251 - S253, S261).

If the clears don [ LT i ar Lt g SWdei a0
turned ON), tlﬁ}e%l at egtﬁeexépxoingﬁ"}a'!;érjmic?gaieg\iléhdisc?rzﬂtggk(ast“(laéi)églé Sggl and S%&??htlaf

ey L SR Sipebfeah die O, el el o 100 ekl

hyper - EE node or the hype t he ex _ N Initialize to
00 o 1, Y PSHRE Bte- [ L CHACOHSORgaLs et Btk et~ e
e o ol PRl {4 " TadichiBa B LAY, .. 38 0, g,
R A L I I O e
exposure node or_ the hyper-ES automatic exposure node_ is returned to
t he Tv electronic dial 17 is rotated in the leftward direction.
- If the Tv electronic dial 17 is rotated in the right
b direction, the e#posure mdde is <changed in the order
opbosite'td the above-mentioned order and is then indicated
(steps 5258 ~ 5260 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, exposure selection operation is not effected
(steps §241, S251 ~ 5253, §261). If the clear button 23. is
"not turned ON (i.e., clear switeh SWCL is not turned ON),
the latest exposure mode is indicated (steps S261 and S264).

"If the clear button 23 is turned ON,"53%339€%?$%ﬁéf'
exposure mode is the hyper-EE mode or the hyper ES mode,
the exposure mode is initialized 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 exposure mode is the hyper-EE mode or the

' hyper-ES mode, the flag is reset (steps S261 and S263).
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hyper - progr am exposure node. .In the exposure node sel ecti on operation
menti oned above, it is inpossible to directly select the hyper-EE or
hyper-ES automatic exposure node. The selection of the hyper-EE or

hyper - ES automati ¢ exposure node is atg_ ted by the electronic dial 17
or 19 when the hyper-program exposure’node is selected. Nanely, when
the electronic dial 17 or* 19 is actuated at the hyper-program node,

t he hypetodyedhdst Dy, t hghavoer t¥e f Ip@tdyriatherso phessebe ramie <ctaar be
conpul sively changed to the hyper-EE or hyper-ES automatic expos%
e

node.  guFEdiEr 3, tdemgper bEctaQPbRadial d¥pdsutd imodét ugiedink
hyper - EE or hyper-ES program node, the nbde can be conpul sively changed to

the hypqiydetr-G¥s Ny BGtohELIE ONBkHEsEXE0S Wdad0des I esdapided®! Yo f the
clear button 23 is turned ON, the hyper-EE or hyper-ES autonatic
exposur é’@fiﬁr i Sdeely changed to the respective

hyper - p?loy ram exoposureépr?bo es. ‘Iq'{!]e %lndi cation of the conpul sive change of

whichai 11 be 1 ocul COdih ; hddif, ROLSH S e REE0)  Hedbfbfiea 0"

Gesi gnaibve. i b 1do PiposfthEer 2% ELPRkERy, STASH the MRYPHRE 9bocure

modes irlllj;préei‘.-'-l' _nsé% togla.z(c-j:e %r’}%otsf&%eexgg%lér.e m),ggg isneiggtion__ of the
hyper-EE or hyper-ES automatic exposure mode is effected by
the electronic di_al 17 or 19 when the hyper-program
exposure mode .is selected. Naxﬁely, when the elect_ronic dial
17 or - 19 is actuated at the hyper-program 'mode, the
hyper-Tv flag or the hyper-Av flag is set, so that the mode o
can' be ' compulsively changed to the hyper-EE or _hyper-jES
automatic exposure mode. Furthermore, when the electronic
dial 17 or 19 is actuated at the hyper-EE or hyper-ES
program mode, the mode can be compulsively changed to the
hyper-ES or '.hyper-EE' automat'ic. exposure mode, respectively.
If the clear button 23 is turned ON, the‘hfﬁéezi'—gh‘."r:)r
hyper-ES automatic exposure mode .can. be compulsively
changed to the respective hyper-program exposure modes. The
indication of the compulsive change of fhe exposure mode is
performed in the exposure mode indication operation which
will be discussed Eefeinafter.

In the +1illustrated embodiment, the exposure modes in

the lens-auto- mode and -the lens-manual mode are designated



| ens~-manual node are stored in the nenory of the I PU 43 as separate data.
Furthernore, the lens-auto/l ens-manual (A/M data, the Hyp-Tv flag and the
Hyp-Av flag are separately allocated in the nenory of the IPU 43, as can be
seen in Fig. 36. The exposure node is deternined in accordance with the
3-bits for the | ens-auto node and the Hyp-—ﬂ\bor Hyp- Av flag when the

auto/ manual data (A/Mtermnal), V\/ni ch is swtched by the diaphragmring of
the taking haith seriAVTGiumbess. " O'HoweVe he il hprabénde, Whehe t xposure
auto/ mantial data (A/Mternminal) is "MANUAL", i.e., "1",. the exposure
mode s deyRd@isneni kHACCPERAIEEES Wadeheard bithe éﬁﬁoéﬁﬁe' aivremnyal the
node. The exposure node data of 4-bits including both the auto exposure

mode and t hg epRMRALAIPGRIHE HPQest'o%eﬁenintQhEhGnéﬁPdhﬂlof th€ 1PU 43 as
correspondence in the exposure nodes (1 U) node and CPU node) between

the 1PU andg @gura%esh@m' npmlh%zﬁodgmm oh t%} Tad £/ TEMDIdlah OFK (A/M)

oper ati on, e exposure value. EV Is ocke e nmenory when the hold

T 5 g Sefe Ol 0 48y k| 3 ISR eI A SRR,

is pr ess€d ot wi ce
ON and OFF, a&tl]ocg%ggr yul OgﬁeOfmetmr}:eryexggs%he V%’He , as can be seen in
'Fig. 36.

The exposure mode is determined in accordance with
the 3-bits for the lens-auto mode énd the Hyp-Tv or Hyp-Av
flag when the auto/lﬁanual data (A/M terminal), which is
| switched by the diaphragm ring of the taking lens, is

S~ wAUTO", i.e., "0". On the other hand, when the auto/manual
‘data (A/M terminal) is "MANUAL®, i.e., "1°, the exposure
" mode i.s determined in accordance with the 2-bits for the:
lens-manual mode.

The exposure mode data of 4-bits including both the
‘ auto e:kpoSure mode and the rilanhal exposure mode. is sent to
the CPU 41. The correspondence in the exposuf_é"‘i'u”éd‘ég +{(ARU
.mode and CPU mode) between the IPU and. CPU is shown in

Table 4.

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

:'on:c'e and the lock is released when the hold button 25 is



and the rel ease thereof are repeated. For exanple, 3 bits within thé
menory lock flag data in the RAM 43b are enployed in the nenory

| ock operation. As can be seen in Fig. 38, one bit is the M. node fl ag
(hold bit), another bit the present d switch data, and another bit the
old hold switch data. Al'l of these dafa are cleared at the initial state.
The nmenory | ock operation at step S236 is perfornmed as follows (Fig.
37). Ipresked bLpiceti dfamelger \evearnye timee hbed boldclbwtstars @§ adsé OFF,
the ML node flag is set and reset. First, the present hold switch data is

transfetuededio ONhami dOFP| dthel mEmaint alock oslfiatthiehexPdsthfe svalwe oEvt
hold. switch 25 is input to the present hold switch data (steps S641 and

S643) . andNahe yreledee theeebd daraVi repeaitedtur nBdr OdxamplerF,3 t betsl node
flag is set at "O reset at "1", respectively. The hold switch

25 is awpehiB! | ¥hepememdlcy- r QoK Mlag t ¥eta {wnethe! YRAMSPE3ki Ngre
si nce the processing time of the mcroconputer 1is ‘extrenely short,

the mn@ﬁﬁlbpé& SiHP- LAt | RERo elro%‘)@abgérﬁﬂﬁh@| Ad meanvhhé e ddeh  in

phot ogr apher " actuates the hol d switch 25. Thereafter, the state of the
o eack 18 Bl Y, a7 RO he AR (hOL AT b BB
bit the present hold switch data, and ahother bit the old
hold switch data. = All of these data ére cleared .at the
initial state.
The memory lock operation at step S236 is _perfprmed
as follows (Fig. 37). In this operation, every timé -the
hold switch 25 is ON and OFF, the ML mé&; flag i.s set and v
reset.
. First, the present hold switch data is #ransferred to
the old hold switch data, so that the ON/OFF state of.the
hold. switch 25 is input to the present hold switch data
(steps. S641 and S643). .Némeiy, when the hold .switch |is
turned ON and OFF, the ML ﬁode flag is set at "Uf“éﬁﬁzgé§%£m"
at "1", respectively. The hold switch 25 is a normally open
self~-returning type. Geperally. speaking, since Ehe
processing time of the microcomputer is extremely shoft,
the memory lock sub-routines afe repeated several times
while the photographer actuates the hold switch 25.

Thereafter, the state of the present hold switch data

is c_:hecked-(st'ep'5645).-- - Since the ML mode flag is reset



to the menory lock 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 ON, or upon the secoqq and subseguent operati onswhen
the hold switch 25 is turned OFF, the M. e flag is reset, and
accordingly, the control proceeds to step S651. Upon the second and
subsequent wpenathenho¥dEnewitchokd W tedrRddi OFFYr A& @bt rePOprbbeeds
first wperation when the hold switch 25 i's turned OfF; the M. node flag is
set, and aCE@Fd:'H%Q'M_embE‘g cm\éneolmmq_%q%t-afﬁfrﬁmﬁﬁé}f?- Wigder wilenOknkhe
M. node flag is set is checked at step S651. [f the M. node flag is set,
the flag i ;m&l@ashitch’ d51eis! dhrneat! 6RI ©Enel ML MolRIEVdPIiLS 38, (8hEPS
S655 and S653). \(/:\hen tfﬁ% M. rrl)de@l{‘lflaglq‘e p?'g/lgto, lﬁegacﬁrrent  (Ehe
exposure v [ _ {.oc , t 2k, - d ag i1Sq SEL ; 5
Zc%d&?u,% hgrétg%ﬂg £d L‘@é% s Pz?wgﬂll@gzgi g olb3%di %‘}'tég{éps

sec. Thereafter 't rol proceets to the I on operatio

S655, S657 S659) . | h d I ' | vt A I
directly piiuae Opom et FARPEatter At vBR | e, pd SETkERs 2 15,
t S649, wheth ) t the de fl ' t .1 hecked. Wen the hold
avi tch 25 (AN NS (HRON BB GEGTan s 258 FULERAUSAE, WA Oapghen

control prqgeeds, g SLep.SR%s EMELSSLY odlen e R CnSHE! CPLa2S 1S

- reset, and accordingly, the control proceeds to step S651.

e

Upon the second and subsequent operations when the hold
switch 25 is tufned ON or upon the firs£ operation when the
hold switch 25 is turned OFF, the ML mode flag is set, and
accordingly, thé control proceeds to step 5649.
Whether or not the ML mode flag is set is checked at
Hstép'SGSI. If the ML mode flag is set, the flag is cleared.
If the flag is cleared, the ML mode flag is set (steps $655
'and $653). When the ML mode flag is set, the current
exposure value Ev is storeé -(locked), and the power -hold
.-flag is set for 5 sec. Thereafter, the control'"ii?\.‘féf‘fc%f'é?dé;?*t::"'ow
.fhe ML indication operation (steps S655, S657 and 5659). If
fhe ML mode flag is cleared, the control directly proceeds
to the ML indication operation (steps S651 and S653). -
At step S649, whether or not the ML mode flag is set
is checked. When the hold switch 25 is turned ON, - the ML
ﬁode flag is set, and accordingly, the control proceeds to

'step '5659. :Con\iersely. -when the hold switch 25 is. turned



-'r
’

OFF, the M. node flag is cleared, and accordingly, the control
directly proceeds to the M..indication operation. In the M. indication
operation, the asterisked nmark indication flag is cleared. |If the M. npde
flag is reset, the control 1is retur_r_l_gfbg If the ML node flag is set, the
asterisked mark indication flag i et, and then the control is
returned (steps S663 and S665). When the hold switch 25 is. turned off,
the pres@FF,M thei t Mh dmbde t Edagl disl skhearéddatandndaddmrddnglyle ftleg are
all cleared. Exposure Mdde Indication; Mode and  Set Val ue ;_}
Modi f i cacontroladirestdly pioceedscaiod aheoMD Hadida tiwieloget b he
indicator unit 71 within the finder are shown side by side to the left and

right, respectirpel ynei MiFi Ghaithh ildH Ouperation’ Jehe424s ¢ Deigdq 4 3td riand
Figs. 43A through 43C. ~ In Fig. 41A, all the indicating elenents

(liquid ghuskationCOfEdY Sks Séifdared®. I1¢ tEhe, MUMBhéde fAWHPOLS Fudet,

figures, etc., constituting the indication information are shown. Fig.

41B showgpbhed i ept @0 pd fhshedy) 1#Wefe! ML TRbReSVEILD TUMALLLI S dHy ned

OFF. The other t1gures show various 1 ndication exanples. The rel ationship

bet ween re de ; 1. 0di [,.on ration d L.ndl.cat,d,.an

(di spl ay%g\?\ﬁeﬁggéawggﬂ gdi%%%v@fv?'?h Fgggre%ge tso&gi gscj.“}-11 9Akﬁgbouéfﬁl' 9D.

The expoguherBPIGd "dLEdthed G ePd ©B6bS ana s665). When the hold
switch 25 is. turned off, the present ML switch data, the

old ML switch data and the ML mode flag are all cleared.

Exposure Mode Indication: Mode and Set Value
Modification g

Examples of the indi_'cation.of-_ the LCD panel 69 and
the indicator unit 71 within the finder are shown side by
side to the 1left and right, respectively, in Figs. 41A
through 41F, Figs. 42A through 42H, and Figs. 43A through
43cC. In Fig. 41A, all the indicating elements (liquid
crystal segments) such as letters, marks, ‘é?ﬁrb%’les'%:a}xd
figures, etc., constituting the indication information are
shown. Fig. 41B shows the indication (display) when the
main switch SWMAIN is turned OFF. The other figures show
various indication examples. The relationship between the
exposure mode indication operation and the indication
(ciisplay) will be described below with referencé to Figs.

39A through 39DP. The exposure mode indication operation is



carried out by the IPU 43 in accordance with the programstored in the ROM
432 of the IPU 43. When the taking |l ens attached to the canera body is an
auto-lens, the control proceeds to step S302 fromstep S301 to performthe

f ol | owi ng .oper ati ons. Hyper - Progr am Exposure Mde=|f the hyper-program
exposure node is set, but none of the%&ectroni c dials 17 and 19
are actuated, t he hyper-program exposure node is indicated as shown in

Fig. 42B.. Nanel ’ " representi 9 tiip Brpordanhesr awl e pddwer eprodEam
"Tv 8000" repFed tioﬁgytﬁg itﬁﬁ{i SI?’&va ue (1/8000 sec.) of the shutter

speed~ "Av 5.86" (:FS.S%Q r epr esgnti Ny eghgsini tial val ue of the

di aphragm vatered i okhe ’és@ﬂ?i‘agnﬁ‘lge %Efrlmgr of the phot ographed franes
of filmall appear in the LCD panel, 69, . heroi Rfnel atam&phuaodyf ishe
the shutter speed¥ignatde hEaﬁfﬁﬂh vgltgggx\?happ%ar in the indicator

unit 71 within the finder (steps S302 throu 308) . £Bb2 4roni eadep
the optinuam si\mq-étensspeéhe B'PRRY SPEPFlgngggshg%tes-rg&?peed TVT) and the
opti mum di aphragm val ue Av (transferring di aglgr.ggg] val ue AVT), calcul ated
in the hypes3@toteapeckposutiesinlioniPHeoBF EAs°CPU 41, provided that the
power of the CPU 41 is held (remains on) and stores these data in the

RAM 43b at predeterm ned addresses thereof (steps .S309 and S310).  The
transferring

Y T

sy ..
e ¢:.:'.-,a_;:;;?-r£:‘e' dogilty



shutter speed TVT and the transferring di aphragm val ue AVT, stored in f he
RAM 43b are indicated in the LCD panel- 69 and the indicator unit 71 wthin-.
the finder provided that the power of the CPU 41 is held. When the Tv
electronic dial 17 is actuated %.e., when the Tv dial change bit is
set at "1"), the hyper-Tv flag T | set and the hyper-Av flag is
reset thereby actuating the hyper-EE autonati c exposure node (steps S303
and S311).  ThHYRArrBrogram ExpeseresMedd® Tv is nodified in accordance with
the operation of the Tv electronic dial 17, with the nodified shutter
speed. bei ng stbr dde nhyRerRRFPGZBMat eXROSHF@ ddAsieni H8d SetaddPiss nomne,e Mwbf
and the hyper-EE automatic exposure node and the set shutter speed Tv,
etc., befngthendedgcsdonin tdi@ls CO7paped 49 axe tdetudtietier theli cator
unit 71, as shown in Fig. 42G (steps S312 and S313). The initial value of
t he sethypeptprograml expasure amedeucisalindiga&edatas hshoprer ipr ogram
exposure node or the hyper-EE exposure node. Note that in Fig. 42G the
three olZBiI eNamelgl e "Hy Ch"suwepresiniting syhdohypér-paondrahe dxmodimck
arrows | ocated above the synbol "Tv", in the LCD panel, and the line
under | inddeg "the 8000 aleprediiting ntheneii ey valdie At19r8000 tsekl. y epr esent
the feasibility of the shutter speed Tv nodification by rotation of
the TVof the shutter speed, "Av 5.6" (=F5.6) representing the
initial value of the diaphragm value, "22" representing the
number of_the photographed frameé of film all appear in the ;J
LCD panel 69, and the initial values of the the shutter
speed Tv and the d_i__aphragm value Av appear in the indicator
unit 71 within the finder (steps S302 through 5308).
The IPU 43 reads the optimum shutter speed Tv
(trapsferring~ shuttgr speed TVT) and the optimum diaphragm
.value Av (transfer;ing diaphragm value AVT), lcalculated in
the hyper-program exposure sub-routine by the CPU 41,
provided that the power of the CPU 41 is held (remains on)
and stores these data in the RAM 43b at predetermined - -
addresses thereof (steps S309 and S310). The transferring
shutter spee_d_ TVT and the t:a_nsferring diaphragm value AVT,
stored in the RAM 43b are indicated in the LCD panel 69 and
the indicator unit 71 within the finde; prov;ded that the
power of the CPU 41 is held.
When the Tv electronic dial 17 is actuated (i.e.,

when the Tv dial change bit is set at "1"), the hyper-Tv



elecironlc dial 17. Wile the power of ‘the TPU 41'is held, the |PU 43 reads
(or recei ves) data (AVT) corresponding to thé: optlnun1d|aphragn1value Av
(AVD), calculated in the hyper-EE autonatic exposure sub-routine, and
stores the data in the RAM 43b while indic g the same in the LCD panel
69, etc. (steps S314 and S315). When t v electronic dial 19 is
actuated (i.e., when the Av dial change bit is "1"), the hyper-Av flag is
set and the ﬁmr 1s fise&¢ | sandsethehebhaippradivuat £ag t héshy peselfS athereby c
exposure node (steps S304 and S316). The dlaphragn1fvélue Av is varied:
in accordamrtuatiirly the diyper+EE aatomadttizt i eRposhret moderv (seepst rs3os
dial 19, so that the nodified diaphragmvalue Av is stored in the RAM 43b.
The hyper - E3malit §3R1 ) ¢ Chea@afeeiydetield shae terdi spesh direphisagibaaEiedAvin
are indicated in the LCD panel 69 and the finder indicator unit 71, as
shown i n Fi gccokddnce apstiv3the adperatibn 0 the! I8 &pdéerédid haiset 17,

di aphragm val ue Av is a value-cal culated in the hyper-program exposure node

or the hypeiifer POSH6E] FPES- t t eRafu r
circle which surrounds the synggrw?%$ %gﬁfﬁﬁﬁﬁﬁﬂ% géégﬁd gyfoﬂgé ﬁ%@é?gﬁ?

bel ow the agynmbal "pﬁ‘é'&ete'x‘?nmte'ae k&&r038¢!  tnflbt heahh”e Hiw'er hiyeld ee

t he nuneral "8 0"
automatic exposure mode and the set shutter speed Tv, etc.,

being: indicated in the LCD panel 69 and the finder
indicator unit 71, as shown in Fig. 42G (steps 8312 and
§313). “

The initial value of the set diaphragm value Av is a

gf: value calculated at the hyper-program exposure mode or the

hyper-EE exposure mode. Note that in Fig. 42G, the three
quarter circle which surrounds 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
finder indicator unit 71 'represent the feasibility of
the shutter speed Tv modification by rotatidr < GEF The - pv
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), calculated in the hyper-EE
automatic exposure sub-routine, and stores the data in the
RAM 43b while indicating the same in the LCD panel 69, etc.

(steps S314 and S315).



7.

finder indicator unit 71,  represent the feasibility of the di aphragm
~value Av nodification by rotation of the Av electronic dial 19. The-<-
|PU 43 reads data (TVI) corresponding to the optinmumshutter speed
Tv (TVD) calculated. in the hyper-ES automatic exposure sub-routine and
stores the data in the RAM 43D, prSEE&§ﬁ>that t he power of the CPU 41 is
hel d. The stored data is indicated in the LCD panel 69 and the finder

i ndi cat or uni tWhen (dthgps AS316lendrepic) WAed idAe hypeacBiated E6i.e.,

automati c exposure: node is selected (i.e., when the hyper-Tv or
hyper - Awheinl aghe hav adi@hdehangeerbit sdis) , “1") he thel fiypedAv $tlagesis %e
opti mum transferring shutter speed TVT - and t he opti mum

t r ansf egeitnganddi tipar dyPer-T UElagAVlls remdtcukheedby | Actuabengypeie ES or
hyper - EE aut omati ¢ exposure sub-routine by the CPU 41, into the RAM 43b and

di spl ay hypes -E8Eatoid¥el ¢ CBxpaBalretMmodd C(stepsn szfom%ﬁdlesms yt.herhe
electronic dials 17 or 19 are actuated. Nevert heless, the |PU 43

does nojs;aghiagh t W rEsl fAgat i ofatleadi aphr agmeyAtaiecdy @i chhe @it t er
speed Tv (steps S303~ S305, S313- S315 or S303- S306, 8319 S320) .

Ehus _ttﬁ rBBeLagr agier 5@ gtEBEatﬁfthf?hJV &ecéfé’&xcoﬂ@' difaf O £ t Gl the

yper - program exposure node to t autonatic exposure node and

sel ect ‘:Hgtshﬂ‘}é e{nodlfled -d-iaphra_gm va-lue Av is stored in the RAM
43b. The hyper-ES automa_tic expo-éure mpde and the modified
diaphragm value Av are. indicated in the LCD panel 69 and
the  finder indicator unit 71 as shown in Fig. 42H (steps
8317 and S318) |

The initial value of the. set - diaphragm valué Av is a \ g
value ecalculated in the hyper—prbgram exposure mode or the
hyper—-EE exposure mode. Note that in Fig. 42H, the three
quarter circle which surrounds tr__xe symbol "Av" and the two
black arrows: located below the symbol "Av", in the LCD
panel, and the line . underlinihg the numeral "8.0" in the
finder indicator unit 71, represent the feasib'il‘i“‘é’iff‘{"ic'j%'*":é*r:;ew
diaphragm value Av modification by rotation qf. the Av
electronic dial 19.

-The IPU 43 reads data '(TVT) corresponding to the
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 powér of the CPU 41 is held,'The

stored data is indicated in the LCD panel 69 and the fin_der



speed Tv. Simlarly, it is possible for the photographer to switch the
hyper - program exposure node to the hyper =ES autonatic exposure node
and sel ect the diaphragmvalue Av by rotating the Av electronic dial 19.
In the illustrated enbodi ment, wupon switching exposure nodes, t he
opti mum shutter speed or the optinmum di &Iklpgm val ue, calculated in the -
previous exposure node, becone the initial value of the exposure factor

(i.e., the smdicutcwend tor7it (s dippsaEnamd BI200ich can be set at the
new yiggl ect ed exposure mode. . The initial val ue of the exposure

factor, set at theunaa !h§e|E‘)ﬁéﬁ'-&ﬁp®#r@m%,tonﬁ%'lcagékﬁobﬁr&armséebY1s
t he subsequent operation of the welectronic dial 17 or

Al ternativelgeledted S (R0%S1,0! Gnkn 4Rl AypRINIR DSt 4Pdet -\Mv th%gﬂe has

exposure factors are nodified at the tine the exposure nnde S anged.

fis can be ugeeshgod hLaf! t NGepove diecugpion, 45he EP&' e SWddH 5t

fromthe hyper- automati c exposure node or the hy autonatlc

exposure no . per eXNgs no en e cl butt 3
is turned O%ga%’%ggg in e fr%&ﬁ? éeq'mhyper “aut gﬁ’a'ﬁtlvrc e&%osur@grmde‘)tpor}t
an be effected by the

hyper: 5 auk gy BIRgSLT 5, e A0 Y g6, Ko 3o b Legh o by
respecti vel fypekles! i | ekl 8k Cu E5ROEL I Uepodth¥ sbBEol¥REL AEPY t%fg
o CPU 41, into the RAM 43b and displays the same on the LCD
N panel 69, etc., even if.ueither of the electronic dials 17
" or ‘19 are actuated. Nevertheless, the IPU 43 does not
perform the modification of the diaphragm value Av- or the
Y ehuéter' speed Tv (steps 8303~ S305, S313~ S315 or S303~

§306, S319~ §320).

'Thus, the photog'rapher: can rotate the Tv electronic
" dial 17 to switch the hyper-program exposure mode to the
hyper-EE automatic exposure mode and select the shutter
speed Tv. Similarly, it is p'os-sible.for the photographer to
'switcl_l the hyper-program  exposure mode. “to - the hypér E:S '
automatic' exposure mode and select the diaphragm . value Av
by rotating the Av electronic dial 19. In the illustrated
embodiment, wupon éwitching exposure modes, the optimum
shutter Speed or the optimum diaphragm value, calculated ‘in
the previous exposure mode, become the initial wvalue of the

: exposure factor (i.e., the shutter speed or the diaphragm

' value) which can be set at' the newly selected exposure



nmode is selected, the diagrams shown at a solid line, a dotted line and a
dotted and dashed line in Fig. 10 can be easily obtained by actuating the * -
clear button 23 and the electronic dials 17 and 19, respectively. As

menti oned above with reference to Figs. 33 and 34, the hyper Tv and Av
flags are released when either tHe€ear button 23 is turned ON
(steps S261~ S263), the hyper-program exposure node is selected, the
mai N gwedeh STkl Nriitital meal @EFofr tihee exposure efactordesgthat 1 Eben t he
camera body. When the main switch SWWMAIN i s turned on or when the'\“‘J

t aki ng deafBy | Sedlecrededexpbsurendmwds, r cam negaip tbe ivanied bydethe. ev,

t he hyper-program aut omati ¢ exposure node. Program Exposure NMbde Wen the

or di narghH¥fliéie exppetaidwdeofs shkecedectiphic wWdial rishresent®d. the
program exposure. node, is indicated in the LCD panel 69 (steps S301,

S302, aA3%%rnatifAAR), itFud hposeiBle Weenadbpt pa@reconbtol obyisitemCPin4l is
effected, the I PU 43 reads the comuni cation TVT, AVT data corresponding to

the t h‘%«vrﬁgéﬂ MRS NEkbBEuEBECad¥ors aNdlrd hendtPi £ 784N ditapkhegnt YAk uet iy,
cal culated 1 n the program exposure sub-routine, and stores the data in the.

E@Xl ?2?&5?%@#553%%%&'” the LCD panel 6?, fatc., as sh'own in Fig.
As can be understood from the a-boVe_ discussion, the
mode can be swit-:c_hed from the hyper-EE automatic exposure
" mode or the hyper-ES automatic expé'sure'_ mode to the hyper
' program exposure mode when the clear butten 23 is turned
ON. The change ffdm; -the hyper-EE automatiec exposure mode
to the hyper-ES automatic exposure mode and vice versa can |y
be effected by the rotation of the Av electronic dial_ 19
and the Tv electronic  dial 19, respectively. 1In _ the
illustrated embod;_t_nent, when thé _hyper—program exposure
mode is selected, the diagrams shown at a solid line, a
dotted line and a dotted and' dés_he_d line in Fig. 10 can be
easily obtained by actuating the clear button 23‘”4'1*1'<14='r‘t:'ll1er N~
" electronic dials. 17 and 19, respectively.
As mentioned above with reference to Figs. 33 and 34,
the hyper. Tv and Av. flags are r,eléased when either the
clear button 23 is turned ON (steps S261~ S263), the
hyper-program'-exposure modé is. selected, the main switch

SWMAIN is . turned OFF- or the taking lens is detached from

the camera body. Wheh the main switch SWMAIN is turned on



LinLted Program Exposure Mode In tHe L limted program exposure
node t he phot ographer can nodify t he upper and lower limts of the

shutter speed and the diaphragm value, both varying along the program
di agrans, by actuating the electronic dials 17 and ‘19'and the hold switch

25. Selection of the limted progran1exp node i s indicated by

I1lum nating t he t hree quarter surroundi ng the synbols "Av"
and "TV', agpShohéni rth@ Otakify 1end! ep§ 53%@& 4e - mdoRn ide redtfned
smntch\SWCL is turned ON,. the |owers and upper I|n1ts TVI and TV2 of the
shutter spegg altthel N9 dpperylémt sefyl ghrhfie dueatg®
val ue are |n|t|aI|ze (steps 2&%3 g S$463%2) . ggﬁnlér rva | ues ofa
shutter spegg bistks @Bﬂ t he di aphragm val ue I|n1ts at the limted
program expo ure i'n the illustrated enbodi nent are as foll ows.

Namely, TVI=TVM N=30 (sec.); TV2 =TVMAX=1/8000 (sec.), AVI=AVMN,
AV2=AVMAX. These initial values are set when the |imted progr am exposur e
node is selected, for_ the_first ti after the battery is charged. If. the
clear switch SwWRFOdFam FﬁPﬂEHredEEd the control proceeds to step S464
to check the photoHeterlng switch SWs without initializin the shutter
speed limts Tvl WRERTESnQTARBATYa RFQFFAT a€FPASUFRS sl dify Agbected.

Nanely, the
: “pe, which represents the program exposure mode, is

indicated in the LCD panel 69 (steps S301, S§302, S321 ~

~ §323), Furthermore, when the power hold of the CPU 41 is
effected,.the-iPU 43 reads the communication TVT, AVT data
| borreéponding-’to the the optimum shutter speed Tv . and the
K”j 'bptimum diaphragm value Av, calculated in the  program
exposure sub-routine, and stores the data in the. RAM 43b.
The data is indicated in the LCD panel 59.', etc., as shown
in Fig. 42A (steps S324 and S325).

s Limited Program Exposuré ﬁode

In the limited program - exposure ﬁEZ?‘f the

photographer can modify the upper and lower limits: of the
'sﬁutter speed and the diaphragm value, both varying along
'the.program diagrams, by actuating the electroniq dials 17
and 19 and the hold switch 25.
Selection of the limited program exposure mode is
 indicated by = illuminating the three quarter circle

surrounding the symbols "Av" and "Tv", as shown in Fig. 41C



limts set by the photographer in accordance with the follow ng processes
are initialized when the clear button 23 (clear switch SWCL) is turned ON. = -
When the photonmetering switch SW6 is turned ON or when the power -is
held, even if the photonmetering switch SWsis turned OFF, the control
proceeds to step S485 (steps S464, J}) When the photonetering switch
SWE is turned OFF. and when the power the CPU 41 is held, the limt

val ue i(stapd 8461, arsh@&46®) control then proceeds. to step S485 (steps
S$465-1, S465-2, S466~ S486). At step $485, whet her or not theu
power of the @WHemtlthe heleats swideed SWCL  i&e tyowst ONs  hbed, lowéer

41 reads the optinmumdiaphragm value Av and the optinmm shutter
speed Bndcabspent admdttst EV] i @nidedry2 ogfan lex pstutterodsperdl andr eshe he
data in the RAM 43b. The data is indicated in the LCD panel 69, etc.

Ther eaf 1oied’ dM@ wPPerol 1imitet Wuiedand! Auheopovitie | diaphrhgind, valine
control is directly returned (step S486). Change of the limt values

i s eff%%edinﬂ%aiﬁé@v\gséébgp S¥b-P, agdesteps sulsequantikhenainjes Wen
the Tv el ectronic dial 17 is actuated, the limts of the shutter speed Tv

are inc ‘i‘astfﬁh Okhdeeeeassbdd QQﬁQEQa% WehB tdwaghiragi i 0a106 thenits ation
of the ctronic dlzﬁgbl? The limts are stc?ruecﬁmthe RAM 43b

at the limited program -exposure mode in the 1illustrated
embodiment are as follows. Namely, TV1=TVMIN=30 (sec.): TV2
=TVMAX=1/8000 (sec.), AV1=AVMIN; AV2=AVMAX. These initial ¥
values are set when the limited program exposure mode 1is

. selected for the first time after the battery is charged.
I1£ . the <clear switch SWCL is turned OFF,I the control iy
proceeds to step S464 to- qheck the photometering switch SWS
without  initializing the shutter speed limits Tv_l and TV2
and the diaphragm value limits AV1 and AV2. Namely, the
limits set by the photographer in accordance with the

following processes are ini_'t:ialized when the clear button .

e oerel ,,;I;r‘_;‘f:' PR
3

PO
3 Y

23 (clear switch SWCL) is turned ON.

When the photometering switeh SWS is _turne_c_l ON or
- when the power is held, even if the photometering switch
SWS is turned OFF, the control proceeds to step S485 (steps
S464, S5465-1). When the phptometering switch _SWS is turned
OFF. and when the power of the CPU 41 is held, the limit
value is modified,. and the cont;ol then proceeds to step

$485 (steps S465-1, S465-2, 5466~ S486). At step 5485,



and |nd|cated (steps $S465-2, $466). Vhen the hold button 25 is turned ON,
thé upper and lower linits TVI and TV2 of the shutter speed are set.

Nanely, when the hold button 25 is turned ON for the first time or an odd
nunber of tinmes, since the M. node flag is set, theiset Tv data is nodified
to the lower limt TVl (steps S467-S470), "BR%when the hold button 25 is.
turned ON the second tine or an even nunber of tinmes, the set Tv data is
nmodi fied to tditetiPer oki fidt Tide @Bdekhe>@0ﬂhé0bpm_;ogeed§ he18t ejs SdBécked.
(steps_S467, S468, S469,S472). If the hold  button®#25 is not turned

ON, change pf the pBBWbEEr is TRARE | StRet - eiatrectzqd s S4fY. §6§§&.um
On the other hand, when the Av electronic dial 19 is *turned ON, the

limits of theyHARHAIM yalue G changed epeM| dpiEmiHP | Ysntt t8r  ipedd M +¢

of the shutter speed Tv. Nanely, the diaphragm value 1s increased or

decreased i egy c&gr%a:eﬁtwcftﬂ@ \ 0Ricdlr Sﬁtdé’fhmoiaprgtﬁ%' Hbaf gghhestcﬁQIes

el ectronic dial aphragm val consequently stor

RAM 43b and i cgd t%% st P BB' gﬁ\?eﬁgta (¢ Based e tad ZG)t[he Lép

the hold button is ur efir i e Oor "an o er 18 I mes,
he M. f 1" h t A d fied.to.t
Cover |imit BROEL mhéﬁsfhe SPEIATonEBs (SortTofels nECkUERRG- ¢ e

an even nunber. of times (M e f
power ﬁs no thg, théJ contral is directly returned (step

: 5486).

Change of the 1limit wvalues is effected as follows
(step S465-2 and steps subse@uent thereto).

When the Tv elecfrdnic dial 17 is actuated, the

\v " 1limits of the shutter speed Tv are increased or. d,ecreased.
" 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, 5466).

When the hold button 25 is turned ON, the upper and
lower limits TV1 and TV2 6f the shutter speed are set.
Namely, when the hold button 25 is turned ON ‘Fo ARG C i rat
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 turned
ON the second time or an even number of times, the set Tv
data is modified to the upper limit 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



"0"), the set*Av data is nodified to the upper lint AV2, and the control
proceeds to step $S485 (steps S478, 6479, *S482).- Upon: conpletion of
the nodification of the limts TV1 and TV2 and. AV1 and AV2 :-of the
shutter speed and the di aphragm val ue cihe CPU 41 reads the optinmum
shutter speed Tv and di aphragm val ue Av IcuI ated in the limted program
"exposure node and stores the data in the RAM 43b, provided that the power
of the CPlsglled Sidalck (¢t st sl SCs t P B46Thes48D) ed data is |nd| cated in
the LCD panel 69 and the indicator unit within the finder. can
understood. fromnthRe WHHRAOI WARd, | Whehhethé MAve &1 gutamrmio edp@Burl@ WME
the shutter speed and the di aphragm val ue set by the photographer are

changed t.qjfd/PBR! O éovxqrmisﬂwtw gheediidphtagind vah@eupage Fhdmyed
di aphragm q:Ilmt when the hol'd switch 25 7Ts turﬁnned%ﬁl\l In an alternative, to

change th%%é@{fa&&% Wit S e tl'lﬁu%'saptsrfag%b' NEhatfUET Vspbd® the,

el ectronic I's act uat ed, I's possible to skip the operations

at steps oG 3nd (Eg&pgﬁ?@ﬁaf\{?gigp?;sgow&ég& B VBEn abbeeabady- sht

di aphr agm™4M8 Y% ¢ yhe (1 €ns: aut o

autonmatic _ exposur CD

i ndi a gdance A gl)x t%esac?%eegtloxtxhe el rot?aatri%n 68f a'w;e thﬁv

I ndi cat or _ _ .
eélectronic dial 19. The diaphragm value is consequently

stored in the RAM 43b and 1ndicated in the LCD panel 69,
etc., (steps S§475, S476). If the hold button is turned ON -
for the first tiine or an odd number -o_f times, since the ML

mode flag is set at "1", the _s_e___.t_Av data_.is modified to the

~ lower limit. AV1, and when the hold. button 25 is turned C\J
the second time or an even number of_,ti_mes (lMl_ mo__de flag is

- "g*),. the set Av data is médifiéd to the upper limit AV2,

and the control 'proceeds to sfep 5485 (steps 5478, S479,

‘5482).

Upon’ completion of the modification of “ERE “Fifits- TV1
and -TV2 and. AVl -and AV2 of | the . shu.tfer' speed and the
diaphragm value, the CPU 41 reads the optimum shutter speed
Tv and -diaphi‘agm value Av c:_alcu]_.ated_ 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 5485, §5486).
The stored data’ is indicated in the LCD panel 69 and the

" indicator unit within the finder.



L’

within the finder are displayed as shomn in Fig. 42D (steps S301, S302,
8321 5461, S331-S333). VWen the Av eiectronic dlal 19 is rotated, the

di aphragm val ue Av is increased or decreased accordance with the
direction of rotation thereof;.stored as t et di aphragm value Av in the
RAM 43b, and indicated in the LCD panel c. Wen the power of the CPU

41 is held, the 1PU 43 outputs the dlaphragn1value AVT, calculated in the
dlaphragn1pr|or|ty ast orcan ¢ kexpamderstomik, £tom t hbe -CPbreddéinghi cin the
reads \the optinumshutter speed Tv calculated in tHie LA di aphragm
priority aut obtimieedxpppodean UleipuEurs, ode,es thee dhabted tdpeddMand 43he
and indicates the sane in the. LCD panel 69, etc. (steps S334~ S338). LA EE

Automatic ExpasdpRriffle vAItRe $8€ bYUEKE™ photRREdphelt’ | £Fd ! LhangBl) to t
automati c exposu?e %gde I's selecteéﬁhthe dPépIay OP the LCD paﬁg? 69 5% he

Lhe L o2l OrubBeE b MBIGR Wididi0ckpkaat Sli¥NahY itk dBfer! bethbller

the initial va ue (1/8000 sec utter spee step

S301, S302, Eﬁ#?) n e I a

s rotat ed Sg?%%hﬁé%&t e?ﬁ'éq:ee v ’I:%el Hé\?gage&m%h escrgés%%r?)% ac?cbgr dgrrllcéz’
with the dire t at reof st or s the s ghutte speed T

in the RANI43%itgﬁ%géiv tat %ﬁ chpﬁanﬁﬁutg r e?geeém % ?ﬁﬁ poﬂér gpe
the CPU 41 is Pelhragmhfimits every time the electronie dial 17 . or 19 is

actuated, it 1is possible to skip the operations at steps

S467 and S477.

_ LA ES Automatic Exposere Mode
) o When the body-set diaphragm priority (ES) automatic
| exposﬁre ‘mode _(lens-auto ES automatic exposure mode) is
'Séleetéd; ‘the LCD panel 69 and the indicator ‘unit 71
within the finder are displayed as shown in Fig. 42D (steps
S301, S302, 8321, s461, S331~ S333). When the Av electronic
g{, dial 19 is rotated, the diaghragm value Av is increased or

décfeased in accordance with the direction “GF¥“Edtation
theredf, stored as the set diaphragm wvalue . Av  in the RAM
'43b, and indicated in the LCD panel 69, etc. When the power
of the CPU .41 is held, the IPU 43 outpﬁts»-the diaphragm
value AVT, calculated in the diaphragm priqrity automatic
exposure mode, to the CPU 41 which reads the = optimum
shutter Speed Tv calculated 'in the: LA diaphrégm priority

automatic exposure sub-routine, stores the data in the RAM



| PU. 43 outputs the shutter speed TVT calculated in the shutter speed
priority automati c exposure node to the CPU 41 which reads the optinum
transferring di aphragmval ue AVT calculated in the EE automatic
exposure sub-routine and stores the datﬁkin the RAM 43b and i ndi cates the
sane in the LCD panel 69, etc., respectivekly, as shown in Fig. 42C (steps
S344 ~ S348). Hyper-Mnual Exposure Modde In the hyper-manual exposure node
in the ill d43br ansd- indiehtamt the hsamgndm okheqbfDalpamelt $2.heetal clsiepsn
of the shutter speed Tv and/or the 'di aphragm value Av in the program
exposure H3dé~ SBRB).EE -automatic -exposure node or the ES_autonathf
exposure node is achieved by actuating the clear button 23. Wen the

body- set hyper - manual . -exposure node is selected, the display of the
LCD panel 69, etc., is as shomm in Fig. 42E (steps S301, S302, S321,

S461, S331, S344a EE3KStom&Bid)Expodbe® Mod®e Ev  check sub- routine
is perforned, the shutter speed Tv and the di aphragm val ue Av which are

increased or decygrased tHe acgpndeBee Vpded he ghicisitwn QEENOt ahheomatiEhe
electronic dials 17 and 19 are set in the RAM 43b and indicated-in the LCD

panel 69, &ixfosuf&Sheakl il Ys&s68Pe@35dhe |16pLaPORR’ e t NEDCRAMEN i B9

hel d, the shutter speed s ' - - ”
and the indicator unit 71 within the finder is as shown in
Fig. 42C€, in which the initial value (1/8000 sec.) _of the.
shuttér speed Tv appears (steps S301, S302, S321, S331, S341~
§343). When the Tv éiec#ronic dial 17 is rotated, the
shutter. speed Tv is increased or decreased in accordance
with the direction of rotation thereof, stored as the sw
shutter speed Tv in the RAM 43b, and indicated in the LCD
panel. 69:,._et£:. -When the power of the CPU 41 is held, the
IPU. 43 outputs the shutter speed TVT_ calculated 1in thg
shutter speed priority automatic exposure mode to the CPU
41 which reads the optimum ifaﬁsferr;ng diaphragm value AVT
caleulated -in the EE automatic exposure siibCY¥outihe, ~ and
stores the data in the RAM 43b and indicates the same in

the LCD panel 69, etc., respectively, as shown in Fig. 42C

(steps S344 ~ §348).

Hyper-Manual Exposure Mode
- In the hyper-manual exposure mode in_ the illustrated

embodiment, the function equivalent to the calculation of



¥

TVT and the di aphragm val ue AVT selected in the manual exposure node are
out'put to the CPU 41, which reads the specific point LED bit calcul ated
in the body-set manual exposure sub-routine, stores the sane in the
RAM and control s t he illum nation of he  exposure i ndi cating

el ements 7l1a and 71b (steps S353- S360). Iﬁ‘ b Exposure Mdde Wen the
body-set bul b exposure node is selected, the display of the LCD panel 69,
etc., is as sbhan shuthie}: "dp€edstRpsandPodr N, dP3phrafmblvalSa81AavS3ad, the
S349, $361, S362). When the Av electronic dial 19'is rotated, the

di aphragm val gfod¥ams dApdRAEEd mdidedeCtfaseE | duf6h2f SN pddulrdi nfedd OB
of rotation of the Av electronic dial 19, stored in the RAM 43b, and

indicated in ¢he ESDRAMMatde dbdderéd NHoedt Ofs URLhiddedSHPSacB0% ing the

S365). In the body-set shutter priority exposure node, diaphragm

priority exposid€r MdEron MHual exposure node and bulb exposure node, as
menti oned above, the photographer can set the shutter speed Tv and the

di aphragm val ue Av By, S agfuat i%]%_lkeegl e%@%r}i_gnﬁgliut%{]lz ll% ?89“}3 Tk'ﬂ’dtfhnidsis

case, the three quarter circle, he arr ers

ai aphr agm vaii dreds B piReaay 82 e hbRC B AT SRecorFFngl y 1o (8

photographer o 8.8l § egi gt Nl 5! "Fsteps s301, s302, s321,  s461, s331,

| S341, 8349 ~ S351). When the Ev check sub-routine is

> performed, the shutter Qpeed Tv and the diaphradm'vélue'AQ

which are increased or decreased in accordance with the

" direction of rotation of the electronic dials 17 and 19 are

iv)' "sét in the RAM 43b and indicated  in the LCD - panel 69, etc.,
'respectively (step S$352).

If the power of the CPU 41 is held; the shutter speed

TVT and the diaphragm value AVT selected in. the manual

exposure mode are output to the CPU 41, which reads the

specific point LED bit calculated in the body-set manual

. i e “.g‘:z-;'?'r'?”; R
exposure sub-routine, stores the same 1in the -Rhﬁ““¢3b:"‘dnd
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 S30l,'S302, S§321, S461, S331, S341, S349, S361, S362).



shutter speed Tv and the di aphragm val ue Av can be manual |y set by

actuating

Furthernore, when the hold button

of the

71 within the finder, and accordingly,

nmenory is

t he el ectronic dials 17 . and 19, respectively.

.is turned the asterisk nark

25
i ndi cating el enent 71c iézi%%#ninated. in the indicator unit
thé

| ens- manual Whefpdehe Ay \fliegtramiec ddpiphrhgisvalatateds she diaphhagm

taking lens side, is effected by the IPU 43 as foll ows: LNIhyper-Nhnua%ga

Exposure My@duse|&%¢t iisn bicrérsed/ iyypedeareasedexppsaceonddaces with ca
in the LCD panel 69, etc., as shown in Fig. 43A (steps S301, S371

S373) .
which is

Widmechdony off ecotabhiondiofl tifei avr d BéEEroriie ahHlt er9 speedréM

i ncreased or decreased in accordance with the direction of

rotation theredfe i BAMt d3&( iand hen&Abhé88 an t bReselcpShedher speathdlVvgad
i ndicated in the LCD panel 69 and the indicator unit 71 within the finder

otographer is alerted that the
| ocked. Lens-Manual Mbde |Indication of the exposure node in the

(steps S374nd53@6pr Wit hel npseepshepeshe Hogsy . of the CPU 41 is held, the
shutter speed TVT and the di aphragm val ue AVT. selected i'n the manual

exposure

nmode arenoufgpiel todpes&PU ékuwmé¥1 priority exposure mode,
diaphragm priority expésure mode, manual exposure mode and
bulb exposure mode, as mentioned above, the photographer
can set the shutter speed Tv and Eﬁé:diaphragm value Av by
actuating the electronic dials 17 and 19. In this case, the

three quarter circle, the arrows, and the letters "Tv" and

"Av" appear in the LCD panel 69. . Also, the shutter speghi

Tv or the .diaphragm value Av is underlined, as nmentioned
above. . Accordingly, the éhotographer is alerted that the
shutter speed Tv and the diaphragm value Av can be manually
set Dby actuating the electronic. dials 17 . and 19,
respectively. .
Furthermore, when the ﬁold button 25 “i&*?%ﬁ%ﬁéaﬁféﬁﬂ
the asterisk mark of the indicating element 11c 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

o/



Y
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reads t he exposure indication bit set in the LA manual exposure
sub-routine, stores the read data in the RAM 43b, and controls the

illumnation of the indicating elements 7la and. 71b (steps S377 and
S378). Figs. 43A, (a), (b) and“(c) design opt i mumexposure, over
exposuré, and under exposure, respectivel — LM Manual ES Automatic
Exposure Mbde The | ens-nanual diaphragn1 priority-. (ES) automatic'

exposure nodfods, | Ad Cahgdhi ntikde dEDPHadwh G_1WRS asowetn&igth@Bté&m@s
S301, $381- S383).. If the power of the CPU 41 is- held, the CPU 41

reads the iduY is¥ae SPaerc eFdtadlsy! BEpyi B3 adhgo11685- 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 v%en the | ens-set bulb exposure

e i) oL a2 Rt e (B (20 8) e 1o

o b oo SO, el i € Lo e

that time 1n%1c5% 1naQ%éfLéBeﬁ§ﬁ% r8&|0é¥c.' ég_% oﬁ%lfnaifgﬁe 3A

(steps S301, S371 ~ 8373). When the Tv electronic dial 17

is rotated, the shutter speed Tv which is increased or

decreased 1in accordance with the direction of rotation

theréof 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 shutter speed TVT'and the diaéhragm value AVT. selected
in the manual exposure mode are output to the CPU 41 which
reads the exposure indication bit set in the LA manual
exposure sub-routine, stores“the read data in the RAM 43D,
and controls the illumination of the indica%iﬁéqﬁgf;ﬁé%%;m:
716 andl71b (steps S377 and S378). Figs. 43A, (a), (b) and

(c) designate' optimum exposure, over exposure, and under

exposure, respectively.



I
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thereafter, the associated exposure factor (shutter speed or
di aphragm val ue) S increased or decreased I n accordance W th,
t he di rection of rotation the electronic dial 17 or 19, and ..~
t he ot her exposure factor (dlaphragn1 r shutter speed) is
decr eased or I ncreased, respectlv retain the |ocked.”"
exposure value. In the Ev checklng sub- routlne at step S352, every tlne:;;

t he el ectroni c diMiMahhiaan &Sl Avtioma i tBxpdsunrm ecieep when the  hol d
button 25 is turned ON, the increment or decrenent of the shutter speed Tv

and the di aphr agme’al benévméyudl 2 Gdaphtagm? -priodites pESFe, automati
respectively. The Ev checking sub-routine will be discussed below wth

ref erence expdshute 4baelnes RAWicAtRa Qfn thdeLcp! Bdned3 691aSas ashbRhd inpit
correspondlng to the switching operation of the hold button 25. If the hold

bit is "OFig. 3Bl ts£@§ h@bdlbutstmi%sa%)not feried Gdwddeshehkeicpypeed
Tv and the aphragn1 ue Av, which have al ready been set are not

modi fied. 4qstqps $ala, SAgH - gﬁg\lerﬂe' ceadd M NOfubtde! Ssplea. e

if the hoI button 25 4s ‘turne he oW ng operation is perforned

IT the Tv %h&ﬁ&%%@gc dhﬁ' Con %{35 Pl AL Sfh et ne ése”%ﬁ:%mt‘lﬁi%Tt'Q Rposure .

(count er cl'ockwi se"di rec one step-or norée (i nge

s "0") the SQ%B 1ne5%% 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 Bulb Exposure Mode

When the lens-set bulb exposure mode is selected, th\J
shutter speed Tv is set at "B" (bulb) which is indicated in
the LCD panel 69, as shown in Fig...43é {steps 8301, S371;

S381, S391, S392).

Ev'Checking-Sub—Routine'

In the Ev check operation, when the noia“éwiﬁﬁﬁiééli;
turned ON, - the - optimum exposure value at that time is
locked, and if the electronic ~dial 17 or 19 is actuated
‘thereafter, the associated exposure £factor (shutter speed
or- diaphragm value) is increased or decreased in
accordance with the direction of rotation of the
electronic dial 17 or 19, and the other exposure factor

(diaphragm value or shutter speed) is decreased or



Tv i.s decreased 1/2 Tv by 1/2 Tv and the di aphragmvalue Av is increased
1/ 2 Ay by 1/2 Av until the shutter speed Tv is equal to- 5 (Tv=- 5 30
sec.) or the diaphragmvalue Av is equal to the nmaxi.num di aphragm val ue
AVNAX (steps S422 ~ S427). If the Av electronic dial 19 is rotated in the
rightward direction' (clockwise dire€Al@), sthe . sane oper ati on
as above is perfornmed (steps S422, S428, S429, S424- S427).

V If the Tv lexgased.c drespddtivelyot atted iretatnri ghewarkbckid ecekpasure
(cl ockwi;se direction), the shutter speed Tv is increased 1/2 Tv by 1/2
Tv and 't he didApie.aginvaihee Bv ichelsicimgs estiblrovting atk2 stepnsSiib2,heevery
shutter speed Tv is equal to 13 (Tv=13- 1/8000 sec.) or the

di aphr agm valiue Avhé Setgdiloh@ct i dE NLTUANG aphr age i tetV/MN (Osecpstep
S422, SA423, S430 ~S433). If the Av electronic dial 19 IS rot at ed

in the. lafhvatle dhodal i PRtE6AUES! GlsOCkiirhed UONSCiHH@) inckBRengan®r
operation as above is perfornmed (steps .S422, S428~ S433). The increased

0 decreased geliHeentSPSEd the aBHutRerdi SPUERITWahHE Aher Biﬁgﬁkﬁgmi vilge
RAM 43b and the Tv, Av change bits are reset (steps S434 ~ S437). Thus,

both the shylf by SRogd 7y Rd 1) ThIPIAUR VBhiReAY fllbdice LM ! anfuSHY
adj usted by actd%tiZQ one OP théﬁzehectronlc a'éial-s' 17 or 19 " while

mai nt ai ni ngchecking_- sub-routtﬂ?e will be discussed below with reference

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

KJ" 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., if

the hold button 25 is turned ON, the following operation is

performed.
— If the Tv electronic dial 17 is rotated in the
o leftward direction (counterclockwise directionf*ﬁ?ﬁ%ﬁgléééﬁ"
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
eqﬁél to— 5 (Tv=—5 ~ 30 seé.).or the diaphragm value Av
 is egual to thé maximum diaphragm value AVMAX (steps S422 ~

' S427). 1f the Av electronic dial 19 is rotated in the

rightward direction (clockwise direction), the . same



exposure value Ev constant, when the hold button 25 is turned ON after the

opti mum shutter speed and the di aphragm val ue are manually set. For e
instance, on the assunption that the optimum shutter speed Tv and di aphragm
value Av are 1/125 sec. and F8.0, the hyper - manual node,
respectively, if the hoId button 25 is tur the nenory is | ocked.
Thereafter, if for exanple the Tv eIectronlc dial 17 is rotated by
two steps,opdtticihuiaiser abpeed Iy ek fdimedi JHtreapn $dRde AF4238e SStR)ed
to 1/60 sec., and Fl , respectively, while maintaining exposure at th
opti mum \gup. s42¢), conparison's sake, If the Tv electronic dkﬂf

Tv IS act uat ed at t he ordi nary hyper-manual exposure node,

only the shuttig Reedryi Sededteshicesaiaingli7n aschaogatied exposurte:
value. This node will be cancelled when the hold button is actuated again.

Second ExpayHisiadYde higheibAn QReIcdikwisd he 89edtd otRoSUtRe Mdhutter
I ndi cating operation (Figure 44) ,is different fromthe first exposure node

| ndi cat | ng, ney a3yonyd nyhBRkablA KPESHE BPUY LRNTDE KRANGRE. Cnlapiag t he

el ectroni 7 or are rotated by nore than two steps in the

e YNSRI HEealUAD 1P U 7 R Sheckann ghel e 1
Iens-autospheté%er -"Ipergramegggf t i'6\1'3 Wv:ig'—v 1/8000 sec.) or the
diaphragm value Av is equal to the minimum diaphragm value
AVMIN (steps S422, S423, 5430 ~ S433). If the Av electronic
dial 19 is = rotated in  the. leftward direction
(counterclockwise direction), the . same .operation as above
is performed (steps.-S422, S428~ S433). The increased O\
" 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 ~ S437).

Thﬁs,- both the shutter speed Tv and the diaphragm
value Av can be simultaheousiy adjusted by actuating one of
the electronic ' dials 17 or 19 while maintéfﬁing'\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, if the hold button 25 is turned ON, the

memory is locked. Thereafter, if for example the Tv



a
-

hypgk - pr ogr am exposure node is sel ected) the display. in the LCD 69 and the
i ndicator unit 71 within the finder, is as shown in Fig. 42B (steps
S50-1 ~S508). The transferring shutter speed TVT and the transferring
di aphragm val ue AVT, cal cul ated by the CPU_4]1, are stored in the RAM 43b
(steps S509, S510), provided that the pomé?\&% the €PU 41 is held. Wen
t he hyper-EE  automatic exposure node S sel ected, the control
proceeds fromeleqtreaos: t diedepl®51ils srotatede by pdwoTvstepyg. i stbet .shutter
Thereakteér, in steps S514 S518, the operations simlar to those in steps
S311 ~S315 ar epefeldecTed. arid tihe odiaphiyagh wvaltbe AwpareESchahgedti to 1/60
exposure node is selected, the control proceeds fromstep S506 to step
S524, since selee, hamerFAY, flpogspeéstively, Tharid®f tmdintainfigpexpbdbdre at
S528, the operations simlar to those in steps S316 ~ S320 are effected.
Wien the Tv elgpetr apteindingl vaTuel t AV ebRpaE08bA' §i akakd,i s 1Pt athd, v
nanmel y, when the Tv-change bit or the Av-change bit is "1", the operations.
in the Tv diaklectf¥ndeal dahAcki ngy sulgroutdditiatdl® €4€€CleHe  ordinary
As can b understood fromthe foregoing, in the Tv dial or Av dial
checking sub- hogbkDRanhf “EIPMEIDUfoad, CNBRIGI ey WA (P T¥pBEa™Y is
b no e sa

electronic dial 17 or 19 is rotate y two or e steps Int

direction. Wen thg Ty eCh' ¥ Endhgl ¥h %xgdsise’ 93L8Y rhis mode

will be cancelled when the hold button is actuated again.

N
Second Exposure Mode. Indication Oéeration

The second exposure mode indicating operation (Figure 44)
() is different. from the first exposure mode indicating operation
~in 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
o actuated and both the hypef;Tv and hyper-Av flags are "0"

in the 1lens-auto  hyper-program mode (i."e".-f."',dfE‘E?ﬁﬁéﬁg‘:i&fﬁe
.hyper;program exposure mode is selected) the display..in the
LCD 69 and the indicator u_nit'71 within the finder is as
shown in Fig. 42B (steps 5501 ~ S508). The transferring
shutter speed TVT and the transferring diaphragm value AVT,
caléulated by the CPU 41, are stored in the RAM 43b (steps
S509, SSlO),rprovided that the power of the CPU 41 is held.

When the hyper-EE automatic -~ exposure' - mode is



by one step in a predeterm ned direction, or when the Tv or Av el ectro‘rif-c-__.,
dial 17 or 19 is. rotated thereafter by one step in the opposite directionr
the control proceeds to step S505 (steps S503, S511, S505 or st eps
S503, S521, S505). Wien the Tv el ect régbﬁ dial 17 is rotated by two™steps
in the sane direction, the control proceeds fromstep S511 to step S512 in
which, if the hyper-Tv flag is "0', the Tv dial change flag is reset
to pernit sellectesdde the -coatChAnngQ@dﬁ”lefmfpeBtEE SP05n ke cs&rpofifit node
and prevent the shutter speed Tv from bei ng changed, since the hyper-EE)
aut omat i c sédnees ke noylper+Bvnfilagelisctseit. Therveafiterr, int lstapnt$ble ~
proceeds to step S514 (steps S512, S513 and S514). If the hyper-Tv flag is
"1",  sins&lBhe thweopkkatibasatsimidguostove thuke | $nsaltepsed$s31 be ~~@35ol
proceeds directly to step S514 in which the shutter speed Tv can be

adj ust ed ayecnst fidthd S504) .tHa dbrRept hand)antf vhen HyperAVES| euttionita oli al
17 is rotated by two steps in the sane direction, the control

proceeds ekppBure! GRodeS3k sele&ea SBR@ dohtHYIChprotéeat e Fomestip
flag is "O', the Av dial change f Iag is reset to permt the node to be

changed tgsbae RPersfep auk8aml i C LHRASUr endPdaypRE-RVCVailad hejdi aglagm

val ue Av from beli ng changed, since the hyper-ES autoemati c exposure node is

not Thereafter, in steps 5524 ~ 8528, the operations_simllar to
those in steps 5316 ~ §320 are effected.

When the Tv electronic dial 17 or éhe Av electronic =/
dial 19 is rotated, namely, when the 'rv-changeh bit or the
Av-change bit is "1", the operations. in the Tv dial or Av
dial checking sub-routine are effected. | As can b\_/
understood. from the foregoing, in the .Tv dial or Av dial
checking sub-routine, the exposure mode is changed only

.when the Tv or Av electronic dial 17 or 19 is rotated by
two or more steps in the same direction.

- When the Tv or Av éleétronic dial 17 or 19 is rotated
by one step in é predetermined direction, or WHSHEHE+Tv-or
Av electronic digl 17 or 19 1is rotated thereafter by one
step in the opposite direction, the control proceéds_ to
step - S505 (steps §S503, §S511, 8505 or steps S503, S521,
S505).

When the Tv electronic dial 17 is rotated by two

steps in the same direction, the control proceeds from step

S511 to step S512 in which, if the hyper-Tv flag is "0", the



/< b
sel pt‘\d Thereafter, the control proceeds to step S524 (steps

Sh21, - S522, S523, 8524) I f the hyper- Av flag is "1"., since t he
hyper - E \S', automatic . exposure node i's selected, the control proceeds
directly to step S524 in which the di aphragm val ue Av can be adjusted
(steps S521, S522, S524). The Tv, Av dial p@eCR sub-routines will be

di scussed below with reference to steps S511 and S521 in Figs. 45 and 46.

In the Tv di dlv cldldel sebanget i. lﬁéag\/\heshereeetnototmﬂmt -tdhemmpofleagtps be
" \s_/checked at step S551. “ Since the Tv dummy®ffag is not initially
set, the Tv duvangeld atp i theethysp&i: ~-EBcaakdmatidi @xpalurectmode findg prevent
repl aced with the present Tv dial direction flag, and the control
i's then retthectkhwtisd epPsPRBd (15t epr&pSBeinghacttfnfudl, t s iRcé hitheg hyiper-EE
sub-routine, if the direction of rotation of the Tv electronic

dial 17 isautbmatidmCexpésut8atmodd ilshenoti rsd1ddtied) on, Thébhgafivedi althe
dummy flag is set and the Av dial dummy flag 1is reset, since the

present ‘Tv dicght @i’ ?‘gﬁd&%éé agol st;fnssqal (Sxdpe QB@ZTV LG Qh&ecéﬂﬁ‘)
flag (steps S553, 65 After that he conttol proceeds to step S512

coner e S i Tesly 1 S0 S hyoabB o

el ectronic dial s differen romtha rotation

?'ez: agggm/m: l?%gofﬁgéegnf%iscegggstg%l%'cq:ed, gkl)e contr%cit 'por.nocee‘!&g d.'li?ectly to

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
P\/ proceeds from step S521 to step S522 'in which, if the
hypef'—Av 'flag 'is "0", the Av dial -change flag 1is reset to
permit the | mode to be changed to the--hyper-;ES automatic
expoSure mode and prévent the diaphragm value Av from being
changed, since the 'hyper-ES automatic exposure mode is not
L ‘selected Theréafter, the control proceeds to step S524

(steps  S521, S522, S523, S§524). If the hyper Ko - fraq - is

"1, s'ince' the hyper-ES automatilc . exposure mode is

.selected, the control proceeds directly to step S524 in

which the diaphtagm value Av can be adjusted (steps S521,
S522, S524).

The Tv, Av dial check sub-routines will be discussed

| 'béiow with reference to steps S511 and S521 in Figs.- 45 and

'46. In the Tv dial check sub-routine, whether or not the Tv



dial direction flag, since the old Tv dial direction flag is differentf?;
from the present flag=¥smeps S551, S553,,.5054). 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 checkegd at step S561. Since the Av dummy
flag is not initially set, the Av dunﬁﬁfsﬂag Is set and the old Av dial
direction flag 1is replaced with the present Av dial _direction flag, and
the controfumayt faq et §r nel” t dSst €heskesd (3% o FteP62535 he TNGHd theneTv

t hrough the sub-routine, if the direction of rotation of the Av Dt

el ectroni cdummy| £lag is nphke inbially sehat thg Tvhdummy sflagt dis o’ﬁé'g
the Av dial dummy flag is set and the Tv dial dumy flag is reset, due
to the facand hdthet holdr €bentdiad diddreditiont i 6hag| aip i Feipdasedcavith thkeol d
Av dial direction flag (steps S563, S565). After that, the control proceeds
to step SXkesdminvavseldyali fdlhectiionctfbagpf arie dheondontrali obsoftheme
Av electronic dial 19 is different fromthat of the the first rotation, the
Av dial dwaenflad t6 'stsy 89505t {etedpl 8§52 al Thei rsedcomd timeg thSough
replaced with the present dial direction flag, since the- old Av dial
direction ¢ead sub- rduitfitesnt i £f rene tderedk Bsentof f ratatishePse SbRd, Tv
S563, Sh64). After that, the control proceeds to step S505. As can be
under st 00 fd¥PdIe: akPf di FEUSPEONthe same as that of the first

\

Y

-rotation, the Tv dial dummy flag is set and the A\( dial
dummy flag is reset, since the preSgnt Pv dial direction
flag is identical to the old Tv dial direction Iflag (steps
5553, §555). After that, the control proceeds tg_step'SSIZ.
Conversely, if the direction of the second ro_tatio\'_')-
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 1is replaced with ‘the present
dial direction flag, since the old Tv dial direction flag

is different from the présent Elag (steps 8551, 5553,
' AR

X
o~

S554). After that, the control proceeds to step'S‘S‘ﬁBf

- -In the Av dial check sub-routine, whether. or no_t 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 1is replaced with the
present Av dial direction flag, and the control is then
returned to step S505 (step S562). The second time through

the sub-routine, if the direction of rotation of the Av



accqorf@ing to the second indication sub-routine, since there is no change
in“Ythe exposure node, as long as the electronic dial 17 or 19 is
not rotated by nore than Lwo steps, even if the .electronic dial 17 or
is accigdentally or by mistake,” the node is not change€d. In an alternative
enbodingh{, it is possible to realize a cqq?ﬁgL systemin whi ch node change
does no take place if the electronic dial 17 or 19 is successively rotated
twi ce withi.nedecdrondeel disllor t1%pabe othei ngame Tse frhlaltoniafy dilszusEiost
will hesdirected to an enbodinent in which the exposure value Ev can be

| ocked in - rbtatliens- neeiaRv (lddad- s@bpmy el isxmedur andnudes Tvwidial
reference to Figs. 47 through 51. Figure 47 shows a plan view of a

singl e-1 ens dainngx £lder ds hpedd, due ekPoSthe factt rohat apdhay apyésent Av
enbodyi ng the present invention. In Fig. 47, a canmera body 111 has a
grip portiondid2. dirvBctilowiteriagpution jdéatical Pr@vi dase os1dt hdy dial
frontal portion of the top surface of the grip portion.. A Tv
electronic gdigbctidft ANy @Qteé& HEelre8ies) di fkted 13Tnaal,e PREVidSH rol
behind the shutter button 11 and on the upper portion of the back
surface of p}ﬁ@e 851 Po BeLbi 8824112, respectively. Both the Tv electronic
dial 114 and the 2N el'ectrohic

Conversely, 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

dia; direction flag, since 'the- old Av dial direction flag

Q;f' is different £from -the present flag (steps  S561, '8563,
S564). After that, the control proceeds to step S505.

As can be understood from the above discussion,

according to the second indicatiop sub-routine, since there

.is no change ip the exposure mode, as long aé the

electronic dial 17 or 19. is not rotated by more than Ltwo

stepé, even 1if t:he_ electronic dial 17 or lg“fé"ﬂ'e;'étfarted

accidentally'or by mistake, the mode is not'changed. In an

'alterhative embodiment, it is possible to realize a control

system in which mode changé does no take place if the

electronic dial 17 or 19 1is successively rotated twice

within an extremely short space of time.
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dial 115 are in the form of rotary dials which are rotatable,
the cl ockwi se and countercl ockwi se directions. Wien the Tv el ectronic dial
and the Av el ectronic dial are rotated, the shutter speed and the
di aphragm val ue can be changed respectyasl ¥> The adjustnment of the '

di aphragm val ue, by the Av _electronic dial 115 is effected when a di aphragm
ring 117, provided FRILOWIRENgAISUSEIEN | Wil usPBd A3 TEEEEG ork i c@n
position (AUTO) designated b "A". Wien the diaphragmring 117 is
ha] ust oEPHRPEIIARE ( iBn W ERén SHRSSNERO YRLRE! BY, aib, bey ologﬁs%giwgp
corresponding_ to a manual  exposure control node, t he _ adj ust nen

of the teaphlegsrmappad icleRswieel BRNM&dat i VFPRFUTE he "F%phr MR ng
117. The di aphragm ring 117 can be |ocked at the position AUTO so as
not to reakarenemdtq HEigscikdtdhmugh|hsed by depressing: an unl ocki ng
button 119. A clear button 121 is. provided on the upper portion.of the back
surface of thd&iaums a4dooshaws jan phanyivdiew t 9fofa shaglavlepsecredlex

dial 115. A hold button 122 is provided on the opposite side the

cl ear butemmral 2 hamitiy r espeekposuznef i adetrels appanatback embodydngf t he
canera body A slidable exposure correction/1SO lever 123 and a

sl i dabl eerex passsentmids/etitdon )] ever 124, both slidable froma central

neutral position in opposite directions, are provided on the upper surface

~of the canera fipdyigll #nd o@ camera body 111 has a grip portion .

- 112. A shutter button 113 is provided on the frontal s
portion of the top surface of the grip portion. A Tv
electronic d;al 114 and an Av electronic dial 115 are
provided behiad .t;he_ hs-_hui:t&r_ butten 113 and on the upper
portion of the back surface of the grip portion 112,
respectively.

Both tﬁe Tv electronic diai 114 and the Av electronic
dial 115 are in the form of rotary dials 'which aré
rotatable in the clockwise and counterclockwise-directions.
When the Tv elept:onic dial and the Av e1ectrggti}_gggé;%l*f\gfﬁ....._ \J
rotated, the shutter speed and the diaphragm value can be
changed respectively. Thé adjustment of the diaphragm value
by the Av electronic dial 115 is effecteq when a diaphragm
ring 117, provided in a taking lens 116, is adjusted to an
automatic position (AUTO) designated. by' "A", When the

‘diaphragm ring 117 is adjusted to a position other than the

AUTO position, i.e., to a position corresponding to a



the ~"eft side of the finder 118. A main switch 125 is provided on the
upp®r surface of the canera body 111 and on the right side of the finder
118 and nmay , be slidably adjusted to occu three di fferent positions.
Figure 48 shows a circuit diagram of al@o uni t-wof a canmera system
enbodyi ng. the present invention. A photorreterl ng-tircuit 141 is connected
to a CPU manyal ouEXPRsuKeD cepntretr mpdeo wiheh aadivphmentm verfunethes
is connect ed. The diaphragm volunme 143, associated with the

di aphriagmdiiarhnagm ( Maj.ueq7)isof effiectadi ney | aretatiaon g ohutthet sddapghgpgmagm
vol t age representing the di aphragmvalue and corresponding to the

angul ar pugigi dd7.of The diimphcagm rimiggll1l7Theaui dphr dgpuked t age the
converted to a digital value corresponding to the diaphragmvalue Av by
the A/D cposirttioon 140TO $be asgidatt tal ueoitateyt pandt othide 1gddik 1¢an bdhe
CPU 131 actuates the A/D converter 142 at a predetermned tine, reads the

obj ect brirgllerssd By Bdprddkide £ apiea g vetsognpigset in the taking
lens 116, and converts the signals to the correspondi ng APEX val ues. A

wi nding nmotor 144 wiedy anektsv 191 t1§ fdddBidl anNi ¢KOT uppledr ééétﬂaﬂes
a mrror up and down. The operations of the notors 144 and 145 are

control |l egoyrhde ey ldirf{vough %H@téémé'{"éwb%yc'ifﬂ' inl4he -Mcinfty
132 is connected to a CPUor RAMoOf th
"of the Av electronic dial 115. A hold button 122 is
,\_K provide_d on the opposite side the clear button 121 with respect
to a finder 118 on the back surface of the camera body
111,

A slidable exposure correction/iso lever 123 and - a
slidable exposure mode/drive lever 124, both slidable £from
a central, neutral position in opposite directiohs,--are
'proVided on the upper surface of the camera body 111 and on
‘the ieft side of the finder 118. A main switch 125  is

- provided on the upper sgrface .- of the camera body 111 and
o on the right side of fhe finder 118 and maybgggsg.,JgEh%y
adjusted to occupy three different positions.
Figure 48 shows a circuit diagram of a control unit
of a camera system embodying the present'invention;
A photometering circuit 141 is connected to a CPU 131
through an A/D converter 142 to which a diaphragm volume

143 is connected. The diaphragm volume 143, associated

with the. diaphragm rin‘g" 117 (Fig. 47) of the taking lens



taking lens 116. The 1 PU 132 conmunicates with the taking lens 116 aﬁd
reads |ens data, such as an open F nunber Fmin, a maxi mum F nunber Fmax, e

a focal length f, etc. The taking | —116 has a |ens-auto/lens- rranual
selection switch 151 which is effect © switch a manual di aphragm npde
to an automatic diaphragm node. and vice versa, 1in_associatiow with

the di aphtegnPutprgs @ 7diaphraam Medtage,/ CERReSRRRIRY the cdieBhragm: ch
151 i.s connected to the |1PU 132. The I PU 132 deternines the _
emstend@bﬁet@%mrQﬁWWn topddie @Engulde Pegibheri cof dtla‘pQJagm
node I n accordance wth 'the signal input from the |ens-auto/

| ens- migdphragdmecring 14vi.t (the 1diaphradihe volitage- ais oconvdstedefter rad to
means an autonatic di aphragm node i n which the di aphragmvalue is set on

the camarigitedy siadee i cerreshending- doown tdfe t kid agihaqaignegralakeueAeorby nues
until the di aphragm val ue becones a predeterm ned value set in the canera

body. tH¥ A/beronveitalr DAE" IMikerdigl t#l nvalaea iwmnoatputi aphregm
node in which the diaphragm value 1is manually set by the di aphragm

ring 11epn ibe. takpng ceds 156. abbrdtesOrthe OA/bheonvd ka4t ar£2cagnest ed
to a main switch SWAIN, ‘a photoneter switch SW5, a release switch SWR

gzpogﬁfe é*"&tréeg@'fif“ﬁf“&mﬁ?chm th@ 6‘15_"@!@!: it e ¥R ¥Egna1atina
the dlaphragm value signal set in the taking lens 116, and
converts the signals to the correéponding APEX values.
A winding motor 144 Qinds and rewinds the film, and a
mirror motor 145 moves a mirror up and down. The operations
of the motors 144 and 145 are controlled by the CPU 131.
through a motor-driying circuit 146. Si
~An  "IPU 132 is connected to a CPU or RAM of the
taking lens-llﬁ.“_The IPU 132 communicates with the taking
lens 116 and 'reads lens data, such as  an open F number
Fmin, -a maximum F number Fmax,  a focal iengt_h £, ete. The
taking lens 116 has a lens—autp/lens—manqgimnggagiggymw o’
- switch 151 which is effected to switch a manual diaphragm
mode to an automatic diaphragm mode and vice versa, in
association with the- diaphragm ring 117. The lens-auto/
lens-manual. selectién switch 151 is connected to the IPU
132. The ' IPU 132 determines the existence of the manual

diaphragm mode or the automatic diaphragm = mode in

‘accordance with .the signal input from the lens-auto/



sensrT|V|ty setting switch SWSO, a clear switch SWCL and a hold switch
SWHOLD, respectively. The function of the 1PU 132 and the connection
thereof to these switches -are fundawﬁélly fhe same as those in the

af orenmenti oned enbodi mrent . The main sw SWWAI N“i's associated with the
main switch 125. The photqneter sw tch nd the relegse switch SR are
associ at ed W‘FﬁmFHé‘a&hulng‘Pcﬁd‘f‘Ponsi’f§ %T %ﬂhot onet%r 2’%%’1’% AP | M98 hed
ON when the shutter button 113 is depressed by a hal.f step The_ rel ease
SW th/SV\RrP@FEPHeo‘:‘O\I"‘ﬁﬁ@ﬁ 9 §HE?¥‘EF15utd(’(ﬂP'!L‘H=‘Qf% H@SFes‘s’édwbs}cﬁ fthe
st ep. The exposure node sw tch SWMODE and the drive switch SWDRI VE ar e
associ at eddhaphraghie WM uis mrfe/ oni khe | eameraxody wide.expesur e the
correcting switch SWEF and the 1SO sensitivity setting switch SW SO
are associ ateg-dowh t ef expbeur diaphmegm onvabie | @osrtimeEs umhélcl dde
switch SWCL and the hold switch SWHOLD, which are both normally open, are
associ at eddiaphragm cvahue blidanmek? 1 aangrédeteaind nledt t valid2, seespiact ithel y.
The Tv electronic dial 114 and the Av electronic dial 115 are connected to
the | PU 13damer&adiod§. t heThE ancbrhy-mamgd 1 Omicie arefél4edndtd lmdirss a a
click-stop rotation mechani sm per se known. For exanple, a pair of input
ports PAO gaguffN aifphPagmf! pddend irSt aificd arkéi CH18pRPagm value is

manually set by the diaphragm ring 117 on the taking lens

\, 116.

Input ports of the IPU 132 are connected to a main

‘'switch” SWMAIN, @& photometer switch SWS, a release switch

L "SWR, - an exposure. mode switch SWMODE, a drive  switch
~ SWDRIVE, an exposure correcting switch  SWEF, an . IS0
sensitivity setting switch SWISO, a clear switch SWCL and a

-hold switch SWHOLD, respectively. The function of the IPU

132 and the connection thereof to these . switches . are

: fund'amentally. the same as those in the aforemehtioned
N\ "embodiment . ”“_kﬂh % SR 2

" The main switch SWMAIN is associated with the main
switch 125. The photometer switch SWS and the. release
| switch SWR are associated with the shutter button 113.. The
photometer switch SWS is turned ON when the shutter buttbn
113 is depressed by a half step. The release switch SWR is
turned ON when the shutter button 15 is depressed by a full

step. The exposure mode switch SWMODE and the drive switch



-
e

position, and when the Tv electronic dial 114 is rotated in a clockmﬁée‘ﬂg%ﬂ
countercl ockwi se direction, the |level of one of the input ports first drop
to "L", and then, the |evel of the otﬁg?ﬁ?rops to level M.". Ther eaf t er.,
the | evel of the input port which has pped to level 'L".prior to the
other is returned to the floating state before the other. Since the arder of
change i SWPREVEe\atte ofassiesiatedt woths e SHPINTYePOIes 95ivenele¥eEt i on
of the Tv electronic dial, the IPU 132 can discrimnate the direction of

t he rotat24n basﬁueonexhesordérC@tr%hhhg@. suitehneSWEFt r gedf okheheldQ,
electronic dial 115. The IPU 132 is connected to an LCD panel 152 which 1s
cont r ol | sehdit vty PudBRing iswiitoztt e SWIISuanehoasgoadhited witthor thei on,
such as the exposure nodes, the shutter speed Tv, the diaphragm val ue Av,

t he nunhetpeéuiekesrieerbonpis@ flidvar etl@3.The Tiper atliear obwiltehen8WALnent
shown in Fig. 47 is as follows (Figs. 49 through 51). Figure 49 shows a

fl ow chagdd Oft HehehdPd N SWIRHMNSWROLDSt &fhi360are tihethi morimalilzyat open, on
the automatic exposure (AE) is effected. Nanely, the data necessary for

the cal cubat i QosdkidHia XPOENT ELh&ONéIQdr i But€ef OVR1 famd athe E2RBOY of
the | PU 132. The control proceeds to step S603 fromstep S602 to check
whether g, 004 {312, rAl&HSELively.
The TQ electronic dial 114 and the Av: electronic dial
115 are conneéted to the IPU 132. Each of the Tv and Av W
electronic -dials 114 .aﬁd 115 has a click-stop  rotation
- mechanism per se known.  For examplé,.a pair of input :ports
PAO.-and PAl are in a fleoating  state at a click-stop
- position, -and when the Tv electronic dial 114 is rotated in
a clockwiseé or counterclockwise direction, the level of one
"of the input ports first drops té “L", and then, the 1level
‘"of - the other drops to level “L“. Thereafter, the level of
- -the 'input- port which has dropped to.levei "L" prior to the
other is returned to the floating state befo??a¢§2§&ﬁ9$§§fv* S_j
- Since the order of change in the_leVel of the input ports
‘PAO0 -and. PAl depends on the rotation of the Tv électronic
dial, the IPU 132 can discriminate the direction of the
rotation based on the order of change. The same is true for
the Av electronic dial 115.

The IPU 132 is connected to an LCD panel 152 which is

" controlled by the IPU 132 to indicate various photographic



swi,t_ph/S\/\R has been turned ON during a time interval of 4 ns beginning at a
pré&determined tine. If the rel ease switch SWR has been turned ON, the

releasing is carried out at step S604. Iéh.)age rel ease switch SWR has not
been turned ON at step S603, or if 4 m! not el apsed at step S602,

whet her or not there is a | apse of tine of 100 ns fromthe predeterm ned
time, corrlé‘af:ﬂﬁ‘i‘lﬂ‘i‘?g’n't oSush ag \the exposyxg| podes.cnhblgeFhitttarcpspeed.
if there is no | apse of 100 is, the control is returned to step S602.
Conversel yIv.i ftheodiaphragr| xpdug Avhe that pomberoekdbakensifapmesoaf rp
step Sb606, the necessary data is sent to the CPU 131 fromthe I PU 132. The
dat a i ncl ufddmdaedanhi ch, for exanple, represents the type of exposure '
nodes, the exposure control nodes of the taking lens 116 (lens-auto
mode or - | ens- ineuadbpevationetof Bhestempb@blient pisdiovmet éni Migi s47 is
effected to calculate the exposure value (Ev) detected in the

phot onet er asg fopdpatsi Figshadad thaoughh&l Yari ghtness of an object to
be taken. Wether the exposure control node of the taking lens 116

I's the | ens-aut oFigdeeod 9t BRowena- Fabwalcharde dfs thee aieeith b rodrym S608. | f
the node is the | ens-manual node, the manual exposure control is effected

at step S610 andakf Bkep NBE61,i StheheinieizladaticPdon e aidmitic
exposure control is effected at step S611. At step S612, the
exposure (AE) is effected. Namely, the data necessary for
the calculation of the exposure control is read out from
an  E2PROM of the IPU 132. The control proceeds to step
- 8603 from step S602 to check whether or not the release
'switch SWR has been turned ON during a time interval of 4
ms beginning at a predetermined time. If the release switch
SWR has been turned ON, the releasing is carried. out at
- step S604. If the release switch SWR has not been turned ON
‘at step S603, or if 4 ms has not elapsed at step 85602,
whether or not there is a lapse of time of 100 ms .from the
P predetermined time, corresponding to 25 4 msgég%‘g,‘:\ms
checked at step S605. If there is -no lapse of 100 ms, the

control is returned to step S602. Conversely, if 100 ms

has elapsed, the control proceeds to step S606.

At step S606, the necessary data is sent to the CPU
131 from the IPU 132. The data includes data which, for
example, represents the type of exposure modes, the exposure

‘control modes of the taking lens 116 (lens-auto mode .or



i ndicating data for the LCD panel 152 is input fromthe CPU 131 to the NU
132. Figures 50 and 51 show a program of the. manual exposure control: whi ch.
is carried out at step S610, i.e., t ps- manual di aphragm priority
exposure node in which the diaphragmyv e is set by the diaphragmring 117
of the taking lens 116. In the manual exposure control, as will be -

di scussd®HBETRRUL eds) .y &G is fixed when the hold button 122 is’
depressed. Thereafter, . when the di aphragmvalue is varied by the

di aphr agm ri ndt18tept RE&Ghut Peptopeteringy ai s e @ fifiectashr tanmaldulatiehe
fixed Ev value. Before a Eicture-is taken, as the hold button 122 is hmd
depr essdde t RXERSWES uevatueot (EMled detmakerlieniny, thee fphatdakdie ringiot

set at "1", the control proceeds to steps (err) S700, S701, S711, and
S712 i noperatdoger. basest epn Stbe, brdghdnesisat iofy afi apbjes Wy ude AVVRD
Is first calculated, based on the diaphragmvalue AVA/ D set by the

di aphr agakenng Whéthed t ithei negpesired] cohnitiolvamdde NV @hd hazllamgy a
body 111. Whet her or not the hold button 122 has been depressed is
checkedlehsstEps S1%2.the | iehBealiebd fudd OBrhaﬁhéIOtleJQ.%eJihaQﬂmeSﬁsﬁe ke
control proceeds to steps S714 and S716 before ending. Al 't hough the
settingchRekalll ¥t Odtep S608. If the mode is the lens-manual mode,

the manual exposur:é control is effected at step S610 and if

the mode . is the lens-auto mode, the automatic exposure

control. is effected at step S611. At step--Sﬁlz; the ~
indicating data for the LCD panel 152 is input from:the CPU
131 to the IPU 132.

-

) . Figures 50 _and 51 show a program of the. manual
exposure - .control wﬁich is carried out at step S$610, i.e.,
the ‘lens~manual diéphragm priority exposure mode in which
the diaphragm value is set by the diaphragm ring 117 of the
.taking lens 11l6.

In. the manual exposure control, as wil'l E’?c&w@ﬁg@ \J

.below, the Ev valt_ze is. fixed wt_len the hold button: 122 is
depressed. Thereaf_t::er, when the diaphragm value is va-ried

- by the diaphragm ring 117, the shutter speed is varied in
accordance with the:fixed Ev value..

Before a pictpre.is taken, as the hold button 122 is

not depressed, the Ev value is not fixed_. Consequently, the

flag FAEL is not set at "1", the control proceeds to steps



the shutter speed Tv is not shown in the programof Figs. 50 and 51, the
opefTations simlar to those of steps S374 through S376 in Fig. 39H are
perfornmed to set the shutter speed Tv. Here,.it is assunmed that the
phot ogr apher actuates the Tv' electronic dKED 113 and the di aphragmring
117 to set the shutter speed and the diaphragm val ue, and then depresses
the hold snoo,ors7dR2 STD1, fiand tS#L2 Evn thlise aistesr i1 Atd sitept 1870yt the
speed and the diaphragm value. Thereafter, when the control enters the
sub-r gut i ngalkAating Fi@baphfagmd Salher (AWERD r Sisti firsd nosaldeldted,
FAEL '’ not set at "1", the control proceeds to steps S700, S701,
S711, S71pasadd SAl3theAldiSpieradn lJalidie Avagied setv bgl uehéVidiaphragm
obt ai ned by adding the cal culating shutter speed TVD, the calculating

di aphragm yghjde 14¥VREnandyhbe Eﬁﬁéﬁéﬁ'tonadshyﬁwp valdle APaA§CtHON W Ue
MND depends on the taking lens 116. Thereafter, since the hold button 122

s, turned ON gt Sfedy Sthd. tenEad ol o 05680%HS AbEA ThMGdw 190 ihes
flag FAEL. en the “program 1s perforne thereafter, the flag FAEL

s set, and accoydi ”%'ﬁ%it |5 (o]e S st eppe SLHQ, 2

an::l S|703_. g’eﬁt“ s‘{eé’pr ) Pﬁéﬁ%ﬁ:‘%gd %/ %g?%esﬁg& [ sfguégig [ tht?t(21 ggl?%tﬁét?tge

cal cul at 8 - na .di

| ‘and S716 before ending. Although the setting operation of
W the shutter speed Tv is not shown in the program of Figs.

50 and 51, the operations similar to those of steps S374

) fhrough S376 in Fig. 39H are performed to set the shutter

. speed Tv.
S
Here, it 1is assumed that the phqtographer actuates
‘the TQT electronic dial 113 and the diaphragm Tring 117 to
'Sét_ the shutter speed and the diaphragm value, and then
depresses the hold button 122 to fix ' the Ev - value
determined by the shutter speed and the diaphragm value.
~ ‘Thereafter, when the control enters the sub;;ggggﬂgtgﬁpgﬂpﬂ.

"in Figs. 50 and 51 for tﬁé first time, since the flag FAEL
is not set at I"1"-, "the control procéeds to steps S700,
'§701, S711, S712 and S713. At step 8713, the locked Ev
vaiue LVDL is obtained by adding the calculating shutter
speed TVD, the calculating ‘diaphragm value AVVRD and the
correction value MND. The correction value MND depends on

‘the taking lens 116. Thereafter{ since the hold button 122



correction value M\D are subtracted fromthe calculating Ev value LVDt&<
obtain the calculating shutter speed TVD. Thereafter, at step 6706, if
the cal culating shutter speed TVD is q ?ter t han the cal cul ati ng maxi num-*
shut t.er” speed TVDMAX, t he cal cul shutter speed TVD is-set
equal to the cal cul ating nBX|nun1shutter speed TVDMAX at step S707.- |If

t he cal cdisat tugnsAut@Rr adpeslePVBT L4} esthe hgontrelcapraraefag o nishen
shutter speed TVDM N at step S708, the calculating shutter speed TVD is set
equal t oS73& ¢9|@mta¢h#gfﬁa9|ﬁmﬁﬂshutter speed TVDM N at step S709. Thu

the cal cul ating shutter speed TVD is obtai ned . at step S707 or S709, §J
that the CPU 1¥Whemonthel sptbgranutisr perfaomedartleredftahe dhe t dlagpeed

TVD. The shutter speed TVD is convert ed to t he conmuni cati ng
shutter gpeed iBVTséb, bandericdordimylyU 4R eabatirsli mkasderis | tot BeepsD
panel 152. As can be seen fromthe foregoing, in the enbodinent of the

i nventi og78b9oWsTO1 [i 702 48nahrenal. 51, aAtwherep hg703,118n80/xbdied OBy 122
is depressed after the shutter speed and the dlaphragn1value are manual |y

set, thgaguBOLWI, VA UuBStEALEA] fir Hke SRHLERL atRAG BN vADGe dmbhf agm
value is stored. Thereafter, if the diaphragmvalue is varied by the
rotati onpf g, diARhY AgHR" Il chhe il BIWAALGRP68HubS AVVRD ana the

correction value MND are subtracted from the calculating Ev

value LVD to obtain the calculating shutter speed TVD.

Thereafter, at step S706, if the calculating shutter
‘speed ' TVD is greater than the calculating maximum shutter
speed TVDMAX, the -Calculating shutter speed TVD is

o

set equal to the calculating .maximum shutter _speed' TVDMAX
at step S707. If the calcui&ting shutter speed TVD is less
. than the calculating--minimum shutter speed TVDMIN at step
§708, the calculating shutter speed TVD is set equal to the
calculating minimum'shutter Speed TVDMIN at step S709.

Thus, -the calculating shutter speed TVD¢‘£sA¢phtaznedu ;;J
at step S707 or S§709, so that the CPU 131 controls . the
shutter in accordance with the shutter speed TVD.

- The -shutter . speed. T?Dl_ is éonverted_ to the
communicatiﬁg shutter speéd '_I‘VT- to be sent to the IPU 132
and is indicated in the ZCD panel 152.

As can be seen from the foregoing, in the embodiment

of the invention shown in Figs. 48 through 51, when the



al so-=* vari ed Iin accordance wth the .exposure value.. Therefore,

t e phot ogr apher can take a picture at a desired exposure val ue w t hout
manual |y adjusting the shutter speed every tine the diaphragmring 117 is
rotated. Furthernore, if the hold butdoﬁ31122 is turned OFF, the control
proceeds to steps S711, S714 and S716 from step S702 to reset the flag
FAEL, so tHHBRldnhdubton el 2pekd ARPRLGPSa% FELSH abheyFRRLIGE c §Pasd and
i ndependent|y set. The hold :hutton 122 is used to.fj.x the exposure val ue
not oply inthee didRhHagam pysdue c8rer cramp@bl Butseakso §he t FEPRFUSeat value
exposure control node. As can be understood * from the above

di scussi on,defermined by thhe pshutheri AraRd oand jthe sdigphraghs sahng ois
t he phot ographer to adjust the shutter speed every tinme the diaphragmring
i s rotatedstordte. nBheneaékposurid cthe r diiaphdegmt Masluesist vagied dxi thee

phot ogr aphi ¢ operati on. table 1 conmand nane of command

cont ent rotation ofnuther afaghntasm Oring 10RPU ctikek shutter speed is
comuni cation check with 1IPC1 CPU -IPU transfer 1
output all giddd varied in accordafic€ with CPihd PUekposairer 2vabuéput
data for indication 53 IPU -CPU transfer | input all
dat a " Therefore, the %h@tographer can take a picture at a desired

exposure value without manually adjusting the shutter speed
every time the diaphragm ring 117 is rotated.

Furthermore, if the hold button 122 is turned OFF,
ithe.control proceeds to steps S711, S714 and S716 from step
S§702 to reset the flag FAEL, so that the shutter speed Tv
and the diaphragm value Av can be independently set.

The hold'buttbn'122 is used to fix the exposure value
not only in the manual exposure control mode but also in
-the automatic exposure control mode.

As can be understood . .from the above . discussion,

N\ © with to the present invention, it is not'nggﬁgglng;gpw

the photographer to adjust the shutter speed every time the
diaphragm ring is rotated in the manual ' exposure control

mode, thus resulting in a simple photographic operation.



4 | PU -CPU transfer 2

I nput

| ens data

| 0 5w

17 4/8
16 481

|PU -CPU transfer 3 input switch data 16
-CPU transfer 4 input exposure node 1 tab | e
Ti me(l/sec) Tv TvT Tv D 8000 13 29
4/ 8 6000 12. 5 28. 5 18 40Qq = 12 28
3000 11.5 27. 5 117 2000 - 11 27
500 10 5 26. 5 16 1 000 10 26 15 4/8 750 .
9. 5 25. 5 1 5 500 9 25 14 4/8 350 '
5 24. 5 14 250 8 24 13 4/8 1 80
23. 5 13125 7 2 3 12 4/8 90 6. 5
5 1260 : 2 2 11 4/8 45 5 5 21. 5
1130 5 21 10 4/8 20 4. 5 20. 5
5 4 20 9 48&apte 1
command name of command content - number
' o of bytes
0 | IPU check communication check with 1
' IPC

1 CPU —IPU transfer 1 | output all data 10

2 CPU —IPU transfer 2 ;Qutput 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 switch data -fe'l

: _ - _ cead et T T

6 1PU —CPU Lfansfe; 4 | input exposure mode 1
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38 10.5 10.5 15 32 10 10 14 4/ Bmii.

FI I 27 9.5 9.5 14 o 113/8 22 T
9 9 13 4/8 /11 2/8 19 8.5 8.5 o >
13 111/8 16 g 8 12 4/8
11 0/8 Fo.513 7.5 W57.5 12
10 7/8 11 7 7 11 4/8 - 10 6/8 9.5
6.5 6.5 11 10 5/8 8 6 . 6
10 4/8 _ 10 4/ tablergdg 7 5.5 55
10 10 3/8 5.6 5 5 9 4/8
10 2/8 4.5 45 - 4-5 9 +6—4/-8—4
4 4 8 4/8 | | 10 0/8 6.7 3.5
5 3.5 8 | 9 7/8 2. g|0-5E 3
4/ 8 9 6/8/2.5 2.5 | i odTeati
5/8 2 b ~ 6 43 _ Aszaugt'i_ten 1n8¥c4a/téon
56 1. [7 moll5a | ATS5| a6 tation | Qasiffidad
1 1 5 4/8 1.p 0.5]| 0.5 5.1 0
0 4 4]8 taple 4 pxposure | | PU 1{dd€" No. CPU
node _ - :
45 11 11| 1548
38 10.5 10.5 15
32 10 | 10 was || -
27 9.5 9.5 14 11 3/8
22 g 9 13 4/8 11 2/8
19 8.5 8.5 13 | 11 1/8
16 8 8 12 4/8 11 0/8
13 1.5 1.5 12 / 10 7/8
|17 7 11 4/8 | 110 6/8
9.5 6.5 6.5 11 10 5/8
8 6 6 10 4/8 * f-————1 10 4/8
6.7] . 5.5 5.5 10 | 10-3/3
56| 5 5 9 4/8 | 10 2/8
45| 4.5 4.5 R 10 1/8
4 4 4 8 4/8 |\ 10 0/8
3.5{ 3.5 3.5 8 9 7/8
2.8 3 3 74/ 96/8 | ¢
: 2.5 2.5 2.5 (. 9 5/8 !
2 2 2 6 4/8 9 4/8 F5. 6 _
L7 15 1.5 6 93/8 |l e U
L4l 1 1 5 4/8 C TR AT
1.2]  os 0.5 5
1 0 0 4 4/8




| ens B'

mo d e : .. . "No. lens' A
(467 t)Y (3 bi t) (2b i t) Program {\\(s 7
15 Hyper Program 6 1 4 Program
LIMT 5 table 413EELA 4
1 2 ES LA 3 |1 (Hyper) Manual
LA 2 1 0 Bulb LA 1
9 Hyper EE i "~ .uwy 8 Hyper ES
N | 7 6 4 ESLM 2
2 (Hyper) Nan[ual—kM-BLLwa LM : 0 0
(err) CLAIMS |- le x pfo scaneka 1aviInB Uanm @Xbesul\bo cdnCrRIU  appadagus _
conpri sing: - [mamua dsetti ng neaps—for—manuaty—setting{aNshutter speed gnd
a di aphragm Val ue i ndependent |y oierss br v‘\%ht ne%iﬂsof Bn dbj eé# boi
phot ogr aphed |by the caner a; 2bit)
Program 7 15
Hyper Program 6 1 4
Program LIMIT 5 13
] EE [A 4 12
ES LA 3 11
(Hypér) Manual LA 2 10
. “Bulbla | 1 9
N -
Hyper EE = 8
Hyper ES - ' 7
...... 6
...... 5
e 4
o 1 . | '-"1”.*-.*.‘-?."*" & o]
ES IM 2 2
" (Hyper) Manual LM 1 1
Bulb LM 0 0




means for |ocking an exposure value determned in accordance with the et
shutter speed and the set di aphragm val ue; néans for autonatlcally varyjng
one of the shutter speed or diaphragm val ue, d exposu?@
val ue, when the other of the shutter sgqéﬂ,andﬂmﬂm |s vari ed by
the manual setting neans so as to maintain th emposure val ue

const ant .CBAIMA3 canera according to claim 1 wherein the neans for | ocking

an exposure value conprises-a lock switch which is turned ON to | ock the
exposure val ue. 3. A canera according to claim2 wherein said neans

| ocki ng exp sur the e a'&%m ch | ocked
t her eby 8he $%%% c%hl‘&lqgt u?ﬁed%‘%g t\rggrla agggﬁg?‘ﬁgst 0 any
precedlng éf §gg|n sald means for | ocking an exposure val ue | ocks and
unlocks_tﬁe exposure val ue every tinme the lock switch is turned ON and OFF,
respectively. pan(18ifdefrind medks TACaAhURNYyt Sett g d shhtemspeedreans
for | ocking an exposure value conprises a x swtch for |ocking and
hol di ng t hadedaikphradmevahee tirmidpmidentilyhofsat right@ésss. of Ancanera
according to claim1l wherein the means for

' ~ object to be photographed by the camera;

means fqr locking an exposure value determined in
accordanée with the set shutter speed and the set diaphragm
value; ' </
means for aqtomatical;y varying one of the shutter speed
or diaphragm-value, based on the locked exposure value, when
the other of the shutter speed and diaphragm value is varied
by the manual setting means so as to maintain the locked o/

exposure value constant.

2. A camera according to claim 1 wherein the means for
locking an exposure value comprises a lock switch which is

turned ON to lock the exposure value.
"“‘ijzd'e- .ar...... u

3. A camera according to claim 2 wherein said means for
~ locking an exposure value unlocks the exposure value, which

has been locked thereby, when the lock switch is turned OFF.

4. A camera according to any preceding claim wherein said
means for locking an exposure value locks and unlocks the
exposure value every time the lock switch is turned ON and

OFF, respectively.



| ocki ng an exposure val ue conprises a |lock switch for |ocking and hol di ng
t & ‘exposure val ue when the lock switch is actuat ﬁﬂ“ﬂtmnulw&lﬂt‘wer of
operations. -7. A canera according to any prece n said
di aphr agm val ue and shutter speed can beli\ireased*anli decreased as APEX
val ues of a predetermnned step. 8. A canera according to claim?7 wherein
when one of Sthe BhRanerapacgosdinge &R aphri®m avheredn fhesneangr for

decr eased b{)( a Er edeterm ned val ue, said ngans foqgs-;__;.\jaryi_nit_g decr eases or
i ncrqases t heCKERY, aBf e%P?ﬁEFetﬁél’a?a‘ﬁﬂ?aﬁhﬁﬁl%el_ tk At f9Rdeakinge

same val ue when the.exppsure value is_locked by th ans for. |ockin
exposur e va?ﬂg.nhgigln "géﬁe?ﬁpaﬁgﬁ?dYﬁ u?o‘%éﬁ? W%?e%‘i’%ﬁgﬂﬁ’rﬁcf%%&%@he
canmera has 8ncamera body and a taking | ens detachably attached to the
canera body. 10. A canera according to claim9 wherein manual setting neans
for setting the shutter speed is provided in the canmera body and nanual
setting neans for setting the diaphragm val ue I's provided in the taking
lens. 11. Asganepa ceamér4li Becb@ding "td Ociadnei D “heredne thdOofkahas for
manual setting neans for manually setting the di aphragmvalue. 12. A canera
accordi ng t hoekingh dh akposupet ta&lu8NcGhpBLsbsng 1ok switeh diksk Ilodiiihg
taking | ens conprises a diaphragmring

and holding the exposure value when the 1lock switch is

actuated by an odd number of operations.

7. A camera according to any preceding claim wherein said
‘diaphragm value and shutter speed can be increased and
decreased as APEX values of a predetermined step.

. _
8. A camera according to claim 7 wherein when one of  the

-~ shutter speed or the diaphragm value is increased or decreased
by a predetermined value, said means for varying decreases or
increas'es the other of either the diaphragm value or shutter
speed by the same value when the exposure value is locked by

B S

the means for locking an exposure value. e e anp®i 20

9. A camera according to any preceding claim wherein - the
e_':am'era; has a camera body and a taking lens detachably attached

to the camera body.

10. A camera according to claim 9 wherein manual setting'
" means for setting the shutter speed is provided in the camera

body and manual setting means for setting the diaphragm value



which is rotatable between an auto position, in which the'diaphragn1value

Is set by the manual setting neans provided in the canera body, and a P

manual position, in which the diaphragm val ue isfset~byfrﬁ§—F5ETﬁ§_lens.

13. A canera according to claim10 to ﬂﬁ.mherein wh e val ue
Is | ocked, by the neans for |ocking an exposure vaﬂ i mmﬁ{‘ﬂ;“fm di aphragm
val ue i s ¥arpeevigednin khgatakdndi d§nReans provi 4 aking-1ens,
sai d exposure factor varying neans varies the manually set shutter speed

whil e nmaintaining the | ocked exposure value. 14. An exposure contr ol

apparat us, {or 2 COELE: aLRE- AR ALV AN G ifkro RS, | ingPR bl

setting a ragmvalue 1'n ependeﬁ?ly 0 |ghtness

of an obiggl & ndifad USKARD s '£1f 5AHEE11yABeRAY EReV a1HBnPRGR N

means for nenorizing the pro EX val ues of "t he manual | y“set
shutter Sﬂgfgegnd di aphragm val ue; and, (err) means for varying one of
sai d di aphragm val ue and shutter speed when the other of said di aphragm
val ue and shutter speed is varied by the associated manual setting neans
so as to make the product of the varied di aphragm val ue and shutter speed
subst anti a2ly Adembéralacamordingrtadcedainf 11 hehetEa \Eieipanual setting

means prbvided in the taking lens comprises a diaphragm ring
which is rotétab;e between an auto position, in which the
diaphragm value ié set by the manual settiné'means provided W,
in the camera bp&y, and a manual position, in which the

diaphragm value is set by the taking lens.

13. A camera according to claim 10 to 11 wherein when the ™/
exposure value is locked by the means for locking an exposure
value and when thé diaphrégm value is varied by the manual
setting means provided in the taking'iens, said exposure
féctor varying means varies the manually set shutter speéd
while maintaining the locked exﬁosure value. . _
RS PRCETI
14. An exposure control aﬁparatus for a camera, the apparatus
comprising:-

means for manually' setting a shutter speed and a
diaphragm value independehtly.of a brightness of an object to
be photographed by the camera;

an exposure value storing means for memorizing the
product of the APEX values.of the manually set shutter speed

and diaphragm value; and,



stored in the exposure val ue storing neans, 15 An exEﬁsure control

apparatus for a camera, the apparatus conpriing: - l mwunnﬁlﬁeans
se

- for manually setting a shutter speed and a manual
manual |y setting a di aphragm val ue; an ei( re val ue Iock| ng "medns*f or
fixing an exposure value to a constant value in accordance with the

mﬁnual ly set shutmsean%pfmvaw&mqeon&nqﬁls‘«}/léélachg aad shytter
shutter speed varying neans ‘whi ch_whep the exposurgsval ue is fixed

exposyrp ValSRSR Ry ChenRENOT o F 5 1h A LARHTAGH YEdie ménsau*&rcs‘p’h?éaﬁa
ring rotated to dia hra m.val ue mai ntain_s xed
gxposure val’tﬁvﬁrjseéf (ﬁ’c%’g‘ﬁ ﬁﬁ?gﬁéﬁ gd T%nuilcﬁﬁehngtﬁ%?ré%ﬁoalals : mﬁjé?ei n
escribed w e tLo.the S

cont ol - appdrie B S4F6E gk chd” ARIUT MMM S WlRe g MuEROECHREa
described W& hdel ot PPy Qo 1560 NEhBY P cidtISof the APEX values

stored in the exposure value storihg means.

15. An exposure control apparatus for a camera, the apparatus
comprising :- |

\_ a manual setting means for manually setting a shutter
speed and a manual setﬁing means fpr manually setting a
diaphragm value;

an exposure value locking means for fixing an exposure

. value to a constant value in accordance with the manually set
shutter speed and the manually set diaphragm va.lue; and,

a shutter speed varying means which when the exposure
value is fixed by the exposure value locking means, varies the
shutter speed when a diaphragm ring is rotated to vary the
diaphragm value, so as to maintain said fixed exposure value

'

at said constant value. : et ¥ 100

16. A camera substantially as herein described with reference

to the accompanying drawings.

17. An exposure control apparatus for a camera, the apparatus
substantially as herein described with reference to the

accompanying drawings.




