
ELECTRONICALLY CONTROLL..ED CAMERA This invention relates to an improvement
of an electronically controlled camera having a zoom function for changing
a focal length of a taking lens and manual function able to select the
shutter speed by manual operation when the camera is in a manual mode.
Recently, an electronically controlled camera has been developed wherein
has a mode button for changing the mode of the camera, and which       (
displays a mode mark showing a mode established by the mode button on a
display portion. A camera of this type is designed such that a picture can
be taken in various types of exposure modes and taking modes. This ability
is very desirable indeed for customers.   - A known electronically
controlled camera has a zoom function and a manual function. In this
electronically controlled camera, if the focal length is changed with the
zoom mode after a reference shutter speed has been selected in the manual
operation, a Full-open Aperture F-number is changed in accordance with the
change of the focal length and the exposure value corresponding to the
reference shutter speed is changed in accordance with the change of the
Full-open Aperture F-number. Therefore, in such an electronically
controlled camera, even if an exposure value is established at a certain
focal length by selecting the reference shutter        C speed through
manual operation, once the focal length is changed by zoom operation, the
exposure value corresponding to the reference shutter speed is changed and
as a result, a photograph having an intended brightness is unobtainable.
More particularly, when photographs are taken whilst changing the focal
length frequently, it is necessary to change the shutter speed every time
the focal length is changed in order to obtain photographs of an intended
brightness. However, it is almost impossible to realize when a combination
of a manual shutter speed with a taking lens is taken into consideration.
An object of the present invention is to provide an electronically
controlled camera in which even if the focal length is changed later by
zoom operation after the manual shutter speed has been    2 selected in a
manual mode, the shutter speed is automatically changed in 



the direction for reducing the changing amount of a Full-open Aperture F-
number in the zoom mode so that the exposure value becomes a predetermined
value corresponding to the reference shutter speed selected by the manual
mode, thereby to obtain a photograph of an intended desired brightness. A
feature of the present invention is the provision of a shutter speed
automatic changing apparatus for automatically changing the shutter speed
in the direction for reducing the changing amount of the Full-open Aperture
F-number which is changed in accordance with the change of the focal length
so that the exposure value becomes a predetermined value in accordance with
the reference shutter speed at a time when the reference shutter speed is
selected in the manual mode and the focal length is changed by the zoom
function. According to the present invention there is provided an
electronically controlled camera comprising:- means for manually setting a
shutter speed in a manual mode; and means for changing said shutter speed
in accordance with the setting of a focal length to maintain a
predetermined exposure value corresponding to a shutter speed set manually
in said manual mode. Preferably, the camera further comprises zooming means
for changing a focal length of a taking lens; and wherein said a shutter
speed set in the manual mode comprises a reference shutter speed and said
changing means automatically changes the current shutter speed in a
direction for reducing an amount of a Full- open Aperture F-number which
has changed in accordance with the change of focal length of said lens
during operation of said zooming means whereby said exposure value is
maintained. In this case, the changing means may include:- means for
detecting said focal length of the taking lens; means for calculating said
changing amount of said Full-open Aperture F-number of said lens; means for
calculating a shutter speed from said changing amount of said Full-open
Aperture F-number; and means for changing said reference shutter speed to
said shutter    3. speed calculated by said shutter speed calculating
means- 



Conveniently, said reference shutter speed is established with reference to
said Full-open Aperture F-number when said zoom lens in located in a wide
end. The focal length detecting means may include a cam plate mounted on a
cam barrel for driving said zoom lens. In another embodiment, said manual
setting means sets a shutter speed as a reference value with respect to a
predetermined focal length and the camera includes means for memorizing-at
least one correction value for said shutter speed, --said correction value
corresponding to the difference between said predetermined focal length and
a current focal length; and said changing means changes said manually set
shutter, speed based on said correction value from said memorising means.
Preferably said camera has a bulb mode, and--wherein manual setting of a
shutter speed is effective in said bulb mode; and said camera comprises a
lens shutter camera.    lFif  I. 1 is a pdan view of a camera. ',
FsigF. % is a [I'onl  view of Lhe camera. Fif.  3 is a rear view of  the
camera. FIig.  4 is a block diagram of a control  circuit. l iFig.  5 is a
viow  for explaining  tLie construction  of a con tact of a z00111 sw ie
Ic. Fig.  G is a bilock diagram or a zoom motor system. IP i. -7 is ani
expalxied view of a codce plate aiYi a view    IIo W i lIgr  H.Iio
corresjponding  rolatioon  between  Lihe  code pa Ic :1. dl(I ench ( o (de.
F iI. 8 is a view  for explaininirg  Lthe mode selttling. I ';l fig. 9 is a
view for explaining segmen-its displayed on an I.:). F i gI. 10  i s a F I
o w ch lia r t s h1 o w i jjg a RESEr Program. F igs.  11,   3, 14 arid 15
are flow charts showing a MAI4 ;)n ra   o iIon. 2IJ            Fig.   12
is   a   fiowclhar t   showitg a LOOP EScApE sif broi L i no0. Fi g.  I  is
a  f lowchaart  showing a ZOOM INIrIALIZATIoN I u11w 0o  I, il l. 



FiIs.  17 ait(I 18 are  flow chIarLs  showing a CODE: QEcK 21, su i lrou Li
le. Fi g.   ID   is   a   flowchart   showing a ZOOM REVERSE ()p era t i
onI. Fig.   20  is  a  view  for  explaining  tire  action  of Zoomn111ing.
3(0            Fig.   21   is   a   flowchart   showing a ZOOM EORWARD (ipe
ra t i o i. Fig.   22   is  a  flowchart  showing a ZOOM Rio IELE (1 pora L
i o II. Fig.   23   is   l  flowchart   showing a ZOOM '10 WIDE 35 ( lbf ra
It i o01.    F' ig. 24 is  I a   I oweItar L showing a LoKCI Operation- F i
g s. 275  1n11d  2 6 are r  I O w c 11 a r 1 s showing a MODE SE'LUTING
Oprl ra Li oIl. Fig.  27  is  tl rlowelai-Lt sliowinK  a MANUAL SII.urll;
:lR 'iME ., Ot INTIPIVAI. TINR  I)ISI'l.AYING  (Operation. Fig. 28  is n f
lowciarl  show-ixg a BnNI<K TIME DISPLAYINGw O olpan 1. i 0 ). FI;s. 29
UrUc1 31 are flowcharts showing an AEM\F(AUID IE.XI    RE. anid AUTO
FOCUS) CONTI1IQ0  OpePration. Fig. 32 .;iE a flowcliart showing an
AUL(LEflS LUItl) CA i.C II1AT I(1N  SIl Ir oa I. i no. F~is. 33: is a fl
lowohar t shlowi~lg anl AE(ArJIO EX13OSUIRE (:A. lIA L IJIA IOIN) S uI~
bOuII..11 e. F ig.   34   i s  a  f l owchart  showing a FM(FLASIJ MATIcl
CAJ.IJIIAT'I O)N) Suboti i. i IIC. Fig. 35  is    I' lowchart showing a
AIARE Operation. Fig.  36  is  a    lowelIart shiowing a MANUAL SIIUTOER
TIME COUNT Operat i on. Fig. 37 is a flowchlart sh1owing a WIND Operation.
F ig.  38  is  a  flowcIIart showing an INW'ERVAL CONI1RL O p era t oi 0.
III Figs.  1-138, an embodiment of a camera of               the presve nL
i nven t ion  is ill us tra ted. 



A  camera  body  I  has  a  stationary  barrel  2  and  a moving  barrel 3,
as showii  ill Fig.  1. As showuI in Fig. 2, the foIl UJ   of  the camera
body  I contains  a distance  measurement section    4,  a  finder  window
5,  a  strobe  0,  a  photometric elomelil ,  suclh as  a  CdS,  and
selftimer  lamp  7.   The back  of .( 1.hio Calinle r  body 1,  as sIiowII
ill Fig. 3, contLains a back cover S, an  13CXt  inidicator 1), a first
mode button  A. a second  mode 1)LonIl 1B. n  clear  blItiLon C,  a  zoom
lever  10,  a green  lamp hlisudcator  (lIls))  D,  a  rId  lamp  i
udicator  (LED)  8,  a  back covor rcleasn  level  11, a  ldate display
section 12 and a date sw;*!1'il-ch 1     13.    G. Whtent the  hack lcover
release  lever  11  is moved  from nit utpward  stop  posqiLion  to  a
downward  stop  position,  the back  cover  8 opens.   When  the back
cover  8  is  opened,  the hn ck CoVoIr I Clase InevOr 11 is in  theo
downward stop posIition, .;  wilie  whoni  the  Iback  cover  8  is
closed.  the  back  cover rele1ase lvovr II r1tiuris to its upward stop
positioii. A  rew i nd   )ut toni  (not  showin),  is  located  on  the ,
1. L}oi or the cameiira Io(dy 1. The tippeter sect.ion of the camera  body
1, as showil in IO lHit.  .1, contain s  a  Io ck lever 14, a shIuLtor
buttonl 15 and a Iiicro) hil.L0o1  IC).   Lo0k  IQvoC  14  is slidable
between  an  ON atllil OFF;1  posit~ionl. Zoomii  lever  I   e(can  be
moved  ini  a  fi-rst  (normal) (i i-n L  i onl,  i ld icatnfi  )y  arrow
rl  inl  Fig.  I  and  a  second ,j (revorso)  firectionI,  ihidicated  by
arrow  r2.   The zoom  lever 1   po r orll i ls  the  camera  leits  to
beo  moved  betweeii  a  wide oxtromi ly anld n  tolo  extremi ty.   The
zoom  lever  10  is used l)o ciango lbotLh the manual shutter time and
interval  time,  to bx- discussed below. 'Ile liglit projecting angle of
the strobe fi is chanyed according to the angle of view whichi is changed
hy Z70Miliing of the tnking Ions. The  camera  conLtains  a control
circuit comprisilug  a intli  C(U,  to  Which  a  sub  Cl'U  is  connected
which  performs 



silitter-related  proco:ssing  in  association  with  a drive  IC. 2B >A
sinigle  custom   integrated cilcuit hias  bee,,  desiecd  wh ich conlaiins
the main CPU, sub CTIJ, drive  IC, autofocus  IC and other electronics. The
mlain  Cl'U  performs  the  fol lowing  functions  in riesponse  to  input
signals provided  to the camera: (1) Controls the zoom motor and a film
motor via a motor drive circuit; (2) Controls the illumination and blinking
of the groen  lamp  indicator  1) which  provides  distance mea.surement-
related indication, tle red lamp indicator E which provides a 35
strobe-related indicationi, aix the self timer lanmp 7 vhich    7 provides
a self tiar--related indication; (:3j Controls the ivdicatiozi on the LCD
9; and (4) Controls Lthe charging of the strobe circuit. I In orlma 1. i
onl  is  iiput ted   to  the  ma iii  CPU  by  tile ro llow i jig: (1)
Iock  swi tcih  lOCK, wihichi  is  set  to  ON  when  tile oc(k  lever 14
is set ill its (N position; (2)  I'loooinot.r-Y switchi  SWS,  wiclhb  is
set  to ON whlen Lho shutter btl oti I5 is depressed halfway; lo
(:J) Holvease  switc i   SWR, whichi is set to ON wheen the It IIw t1.[ar3
rt1I.oll o 15 is fiIly depressed; (4)  MACRO  switchL  MCRU, whtich  is set
to ON witen the ;n er  I)tbyLion JO  is deplressed; (5)  Zoom  .e lI
switch TELE,  which  is set  to ON' wien t.he  zoom  Iover   10   is
displaced  from  a  center,   neutral position t.oward a Lbet side r2; (G)
Zoom  widcl  switch  WIDiE, which  is set to ON when tlhe  zoom   lover
10  is  displaced  from  a  center,   neutral J)ositiotI towards  a wide
side rl; 20            (7) Speed  switch ZHlUL, which  is  set to ON  whell
thle angle of tile zoom lover 10 is displaced a small amount from tile
centerO, neutral positLion and  is set to OFF when tile zoom 



lever 10  is displaced from  the center, neutral position  by a  tlarge
aumoui t; 2'i           (81) Nlode A swi I-ic  MDA, mode 13 switcl  HD3B
and clear switcII IlI)c, which1 aro  set to ON  wheen the mode buttons A,
B, C, respectively , ar e depressed; (9) DX colllact point,  which reads a
DX code printed onl a fil m paLron(cartridge); .1J           (10)  Zoom
code  inlplus ZCO, ZC1, and  ZCZ, which  are *iscuissed  in detail below;
(11)  B3ack  cover  swi tchi  BACK,  which  is  set  to  OFF whent the back
cover rclease  lever 11  is pressed dowui and set Io ON when  tile back
cover 8 is closed  and the lever  returns 35> L.o ilis  Ioack pOSition;
an1d    (12) iRew idf SW i tch REW, whlich  is set to  ON when the rlWil(]
bulttoII is pressedl. Three  zoom--related   swiLolbes  'lEI1E, WIDE and
ZMIIL are cmin tre   d led  by o110 zoom  lover,  the conLacl point layout
being h, shown  in  Fig.  5.   Wi th1 these  combinations,  five  condi
tions :1r'' inpullotd  to  the ma in CPIU.  The dfata  is used  for thle
zoom oef)1ri. iocl of' n10ole sgl. i ng.   Fotr example, when performing
tile z7o0i1  opera t.ion,  tlhn  iiaformation  for  tile  normal  or
reverse :p o d i s in pl    I tedt.  I. Lhe   a iin C PII. In
1'1XTe  Subl)  C'PU   contlrols   the   ra nge   findoer,   which SOS McI
111rarexi LF.3) atA a position senisor PSD via an IIIt LofoctIS    I .
The   Sub   (IU   transfers    te   distance instts'iromenit diatl.a
rl'rI1  the  autofocus  IC  and  photometry  data ,a c o.) rI i  1 Lo the,
Cd() to Lhe main CPIU. The drive  IC( controls  the sihtter circuit
according L.o C(mmandallIIs flIro  tho s6iby CPU and outputs a trigger si
gnal lo h.leo strobe  circuit. Referring  to  Fig.  6,  the niain CPU
outputs  commands ror  the  normal  or  reverse  rotation  of  the  zoom
motor  via 2( Four signal lines  (Hl'l, M'12, MNI  and KN2) to  the motor
drive ci r ( 11 i t. A motor power control  circuit,  which supplies  power



lo  tlhe notor drive circuit,  switcihes  between a high  and  low supply
voltage according  to the speed command  illput from the 2 5 IIai I CPU
via signal   i m e MoNr. When Masr is OFF, Ute battery voltage is supplied
directly  to the zoom motor drive circuit wI)ile   wihen  MCNT  is  ON,
lhe  battery  voltage  is  supplied after lowering the voltage to a
specified value. The details  of  these commands are  shown  in Table  I 30
ho 1 ow. T'lhe  zoom miiolor  lets  the  focal  length of the lens change
to Ltie tele extremity by shi ftlig the moving barrel 3 ill fl (hirOCtiOil
so  tha. it protrudes  from the camera body via Ihe cain riilig Whell th t
orma Il rotati on is executed:   Whieii the V5 reverse  rotatioi   is
executed,  it  lels  the  focal  length  of    . h, I   tak It i Ig  I eI S
c Ia g  L0   11  wid e ox Ltrmi my  by  op) eratiaig I.I n IIIOV i ug,
b)arael :3 in  a reverse d irectioni. For this caiera, thle informationt
which is indicative oI  tile  cl angC  iii  I.I e  focal  I eng Li  of
tile  takinlg  lens, c,, lanlig es  by  Fmi l (Fu I I -Opelf Aperture
F-number)  according  to IHIa  chanlge of tile ICIIS ill the wide
extremity,  tele extremity, Ill1oC(: 0  Ipo i Li.o;0,  or  lock  position,
etc.,  is  autoanatically (1. e( teCte   alld  Cach k 111(I oVf  control is
performed according to  this informaLioni. Fo   tLI is  purp3ose,  a  code
plate  is  attached  on  the :ua- ncic (P or  lo call) r ingle of the
lefts anid four  brushes  (ZCO, : I,  Z1.C2..  ( N I))  cctllact  tlhe
code  pilate.    GND  is  a  common to m ini n I  wI i Ie   Lito  o thLer
Lhree  brushes  are  used  for  code (I v 1. o c L i oi1.l Fig.  7 shows  a
diagram  of  the  code  plate  and  each e(Ote produced whicti terminals
ZCO, ZCI aiid ZC2 are  in contact w iti  a  coaatinui ty  portion  (also
knowna  as  "traces")  of  the codIe pilate shown by the oblique lines in
tlhe figure,  wherein n signal  "O"  indicates  a portion  of the
conductive  trace  is U r emovede,  whti le a  signal  of   I'  indicates
a  portion  of  thle coln(ldtctive  lrace  is  not  removed.    Io  this
description,  a 



tLhree-bi t   infformation   code   detected. by   tile   continuity
relation between these teriminals is known as a zoom code ZWODE. A   aos
iLioni  cd(1e  PO 3  and  division   code  DIV  are deUi i     iod  accord
ing  Ito  1he  abovementLioned  zoom  code  so  as  to coil tro I O
ZOo1lif ig. ''The  iosition  codle  PUS  is  used  to  distinguish  five
C(1 litionls  o.r  tle  ta kjijg  lens:- the pOSition between tle Wi1e  cx
troniLy  and  the  lock  position,  tlhe  position  of  the w i do  extream
ity  or  lole  extremity  i n  the zoom arear and  the pos i Lion  between
Lhe Lele extremity  and  tlhe macro  position. TIhe dlivisioni code  I)IV
is used  to identify  the  lens  position lby dividing  the zoom range into
fourteen areas. Ii Fig.  7,  the portion where IT'S equals  "1 and 3" is
shown wi;h  a fixed widtLh.   PO5 equalling  lit is obtained wlhe
P)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I    f0 the lens is set to the wide
extremity, inamely, only at thte mometit that ZCI  is  sot  from I to 0
(from OFF  to ON).  since tim   IoIIs  d0ps not sto)        at  the  wide
extremity,   POS  is S!Wi L. c0I0(f rom  "0"  t.o "2". The  lens  is
forbidden  to  stop  in  tue area  between L Ite  lock   os oi Lig ol
n11d(  zoom  area,  as  well  as  in  the  area I o1.WeCii  In  Z 0O111 .1
at-0a aind macro extremity, because when a toernihial whlichr is peroperly
ON  is detected  as  OFF, due  to a Ihndl 0011 tac:L  be tweon onie brush
antd  the code  plato,  the zoom 1(1 1to.tor  msty  possibly  stop  ini the
forbiddett area.   Therefore, t.lho  codo  p  lato  aiid  software  are
cotistructed  so  that  the *  change  from UOFF  to ON of  the specified
terminals  is used wheni detelciting  Lheoso borders.   ir tihis
configuration  is used. stolopin   inh  tine  forbiddeni area  cati be
avoided.  even 'if a -brush  f loats b~ecauise tIhe terminal is OFF. On
IILe  o Lhner  hatid,  inl  the  zoom  area,   fourteen divisifii1s  nre
used]  for  the  focal  length  of  the  lens,  as meati Li ored  above,
Iin  addi tion,   termiaIal  ZC2  is  used  to rio tet I t Ie te Ie ext r
in ity  in thie z oom area. 



20)          'I'llTItus,  it  is  necessary  to divide  thirteen  steps  by
lwo hits.   III this example,  the relative code configuration whictI   is
ampI oyed  uses  zoom  codes  ZCODE  "4",  "5",  "B",  or "1,
respectively.  to  corresptond  to  division  codes  DIV  of "I lf'--"EII".
Whiort this (configurationt  is used,  it is impossible  to niiriquely
specify  a  division  code  that  corresponds  to  the Focal  leigtlit of
the  lens  only  by  the  use  of the  zoom  code Z%(:1DF..    rI'llerefo I
e,   tile   division   code   is   fixed   by suiccessivoly  rewritinig the
division  code stored  in memory as .10 cinaimogs in  the zoom code from
the eid points are detected. Thie furctiLion of the mode butttois A atnd B-
will now be exP laiitod.   Mode buttou A  is  provided  with  the  function
of setting  the  exposure  mode.   The exposure  mode  includes  an autlo
mode  (automatic  strobe  emission  mode),  strobe  ON  mode :3') (forceld
s trobe   emissi oil  mode),  strobe   OFF  mode  (strobe    'I omissiot
forbi d di ng  11od(e), ex posure compensationi mode, bulb modeo, an   b i
rul) anrd. stro be  ON mode. in this specification, "1,1111) iiode'
includes "manual shutter mode". I ii  F ig.  8,  Lte  indication  mtiarks
correspondiing  to r; M:IcI  exposure  mIodO  arl'e  s [own.       Iin  the
auto   mode,  no ijyliciAt:ion .is shown. MAW)F A is arranged to
coorrespondc to L.hn expxosuIre mode: "0" coorresponds  to  auto, "1"
corresponds Lo SLrol)o( ON, "2" corrosi0onls to strobe OFF, "3" corresponds
to the exl)oqtEire corroetioon, "4" corres ponds to bulb, and "5" 1( t 01
r eorrospors  tLo buill) and slrobe.   When Lho mode button  A is {l)(n :L
to tho so iti ng  is cllangedi. 'I'llo  modeo  1Iiit.on  13 funcLions  to
select l the  taking iigndn.   '; ix  Itkns   rf  LaI i itg mnodes an
anvailable:   oaie-frame 1iItcl, a j) II i j gP.  comnt.uintion
photographjing,  self tinier, double sI fl. timer,   mljt I  -- hjo
tLograpl i ig,  and(  ii terva I  phio tography. 'I'lio  indlication  marks
correspondijig   to each taking mode are fliowIn  in  Fig.  8.   However,
for one-frame  photographinag, nto irxlicoatior is shown. MIDE 13 is
arranged to correspond to 



t.lhe takinig ;uaode:  "U" corresponds to one-frame photographing, 201
"1"    corresp1ond(1s   to    continuous    P~hotograpin jug,    "2" col
rcspo IIds   lto   selftimer,   "3"   corresponds   tuo   double s
eIftimIIo,  "4"  corresponds  Lo  multi-photographing  andt "5"
coI:IXeslpons to interval photography. When mode button  B is  operated,
the setting  of MODE ;!.; Il is  changed.   The J,(IV indicatLion is shown
accordi ig to  tine eon tents of MODE A and U, the indication of the
controls for piotographinag are           shown according  to  these
contents as wellt. For thne bulb or the bulb and strobe ON taking mode, 3(1
ULe manual shutter times shown in Table 2 are available. Eight kinds of
manual shutter speeds are available and a respective mVDBLB value is
provided for these eight kinds of manual shutter speeds. "U" corresponds to
blulb, witile "1" to "7" correspond  to each nuanaunial shutter speed  from
I to 60 sec.   The contezits of this :3' NOI)13f1J  are  changed  in  the
mode setting  flow  mentioned  below    l2. I.y oper.itig zortn  Ir!Vel to
inl tlhe couid i t i oft that mode but ton A is ko Il. prosseaf n! Ler
chatigifig  to  the bulb, or tihe bo lb aid rAtt(Axzu ON iode by
piressi.rxg mode button A. It can also be C:IIltigod  by  agaifi 1prossiiig
mode  buttoni A atid operating  zoom l ever 10 Wlheii tho  mituanal shutter
speed  is not shiowni inf the hiz l     to' Lihe bulb arid strobe ON mode.
For  the  interval  taking  mode,  the interval times shown in Table 3 are
available. Sixteen interval times are pI.-mitted; a respective mode
interval value MOOINr is provided for : or t.ie aixtoeen  interval  times.
"U"  to "15" correspond L.o each  in LervaI  tim11e  from  10  seconids  Lo
C0  milnutes.2.  The c(oni.C t .eS  or MUDIN1'T nrc  chtanged  by operating
the  zoom  lever .IV whils.t the iode buttonL B is kept pressed after
changing to to the interval mode by pressing the mode button B. Iliese can
a.Lso be   clhaikged by pressi lg the mode button B aind operating the zoom
lever 10 whiom  the  interval time is not shown in  the intLoerval mo(Ie.
The  iiiitial value  of          MODBLB  is equal to 



"U"  correspoitlilig  to          bulb,  while  the  initial  value  of
HOIUIlN'I'  is  "5"  corresponditig   to  G0  seconds.          These
initial  values  are  automatically  set  by  setting  tLhe  mode
iiiitialization or  thic clear  button C to ON. K>  The  details  of  the
LCD  indicator  9  are  explained wiLth referenice  to Fig.  D.   The mode
marks  for mode button A a11(1 ll are  shown  ill each  i mdication  area
accordi rg  lo each ol o(Ie.   As   the   titeaflifig   of many of the
nurks has already been X pIh ai it 1(d, dIf e romna i fit i g marks are
doscr i bed below. Fig.  9 i I ts taLes  that the LC.D  idicator U contains
n shutttor button mark 17,  a macro mark 18. a zoom  lever mark I 9, a
battery  mark 20, atid a seven segment  display section 21. 'I 'lli ulit
mark "mm" is  illuminated when the focal length of t.hte  zoom  lens  is
displayed;  the  unlit marks  "M"  or  "S"  are dis played  whenl tho
mllallual  sh1utter  speed  and  interval  time nre  (dispiayed;  andl t(le
unit  mark  "EX"  is  displayed  when showinmg Lie frame nmumbor of Lime ri
Im. :Shutter button  . mark  17  is  shiownI  when  the  shutter    I3.
button  15  is  operable.    Macro  mark  18  is  displayed   when IIICIt)r
phiotography   ii;  p)ossible,   after   haviing   pressed   the lI;Itfl'O
i)tibtto   IG  to  miake  tile  taking  loris  move  to  the  macro oX
Ioiiriity.    The  mnacro  imark  blinks  whieii. it  is  necessary  to W;
,ICII  L.  th  zooII  photographing  posi tion  in  response  to  a
distanIec  inoasIlrenicIuL.    Zoom  lever-  mark  19  is  continluously
.l.luminatcxl or blirnked.        when  tile  zoom  lever 10  is
activated, w Ii Ieo  Le I hlat trY  il'arI 20   i gih Ls w ieil t he
camera  bat tery  is isci i, ha rof.   'rle  seven segnient  display
section  21  indicates 10 g.ho(! I'l',iltIf I, iu r o I- 0r i iti    r i
Inm,  tile focal  longthi  of the  lens, Himo  ma  I  inh al    Icr  nroed
or  tile  in Lorval  tiLie  for  taking pi sf Lit ftg:  Withi  urnr)'pC I.
to  Limo  mitil.  inarks,  "H"   i       cai Los IaIiuili.Los  wAti Ij    "
',"  i ld IiOa Los socoiids.   "M   or "S" corrosponds ij~t1.1h  lime  sot
ror  Limo  manual  shutter  speed  or  intet val The  program   s tored   i
n  the  ma in  CPU  will  now   be ensccri bolc  wi tih  rofreonco  to
Figs.  10  to  38.   Thle  letter  "S" 



cloutLod  o01  thle  Figs.  are  represeuLted  in  tile  fol lowing  text
ly  tile use  of  tile  word  "step". 20 30 It;i    TAIII.I'  I NICNT
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< RKSET Program  aiid MAIN  Operation> A    IRISKT program  and associated
MAIN operation wil i hoe dles(cribed0(  rirst,  wi lh reference  to  Figs.
10 and 11.   Time MAIN  oporaLion  describes  the  basic operaLion  of Limo
camorn. 5' I) thor  flincLiolns  are. performed  by  branch inzg  from   or
beinng coitLro I led  f romn  Lie  HAI N  operation  according   to
various *: * i   d  i t i oi l .; . Wlhen ipower is  ttirned  ON, time main
CPU  is  reset and I. n  pl o      jissi zg  showim  in  Fig.  10  starts.
Tho  main  CPU               6 o i I t i  i a I izos  tIto cainora
liemInory an d  inp-uts  swi tcI dat a  (steps 1i';1  :ail(I  RS7))
boror-o  vorforming   a  NODE   INITIALIZATION auit)IoIItiIIe  it s1lop
13S3 and a ZOOM  INITIA IlZATIUN  subroutine (shdowna iji  Fig.  16)  in
step  RS4.   Thmen,  processing  diverges Lo) a sttliOs oOr ins lrnctiomas
that comprise the MAIN operation, Ip5 s, howil  i j   Fig.  11.    The
MODE  INITIALIZATION   subroutine reysets  various  nmo(de  settings  to
initial  values  to  set  the automimatic strobe emission  anid one-framne
taking  mode. lii thie MAIN operation, a 1-second timer, used for an i
ndiea ioi ol hold, is cleared  in step  MNl. 20            lii  steps  M12
to  M14,  the  photometry  switch  SWS, release  switch SWR, wide switch
WIDE, tele switch TELE, mode sw i tcLh   DA,  mode  swi Lch  1MDB,  clear
switch  MDC  and  macro switch  MCRU are  set  to  OFF and switch  judgment
flag  FSWOFF is set to 1. 2 5           It steps  115 to H18, when time
photometry switch  SWS, release  swi Lci  SWR,  wide  switch  WIDE  and
tele  switch  TELE ar e  set  to  OFF  and  a  forbidden  phmotographming
combination modo  is  not selected,  tihe photometry  switch  effective
flag FSWSEN  is set to 1, whllen some of tbme swi tches are set to ON, 3U
or a forbidden combimmation mode is set, a value  of 0 is set
4 in flag FSWSKN. Imm  step  M'19,  thme  status  of  each  of  time
above- mmontioonoed  swi tchles  alre  iniputted  and  processing  is
executed according  to tlie input ted switch data. I5'           Whomi
rewind  SWi tch  REW  is  judged  to  be  ON (step   



1111.0), the MOUE INITIAIUZATION  subroutine  is performed  (step i11 11).
A 1,()1O  KSGAPE  sub)routine, shown in Fig. 12. is  then oxocutLedl in
stLep 1I12.  This subroutine comprises two steps, or which  stoLp  LOI
sLops tle charging  of the  strobe  circuit 1an1d step 1,02 tuirns OFF the
red  lamp charge  indication  before oilher process ing branches from the
MAIN operation. Whient  the  1,(OU1  ESCAI'E  subroutine  is  completed,
the MAIN  operation  diverges  to  a  series  of  instructions  that compr
iso a 1?FWINI) operation.   When the REWIND operation has complt  e ted
rew i tnding   the   f i l m   i ni  the  camera,   a  rewind compl  tv
torng FREWEJIII is set to I and processing is advanced 1ry  jt1m11pinig to
th1e l)ogin lning of the main operation. WhIen1 it the  Ihack  cover  8  is
closed  (turn ing  ON  back sw i t(lt  BACK),  step  M114  is  performed
to  determ ine  wihe ther the   ri I in  hIas   riit isIod   loading.  This
is  performed   by C!loct i zig r lng FI,1)ENI).   I f the f  pilm  has
nott finished  loading, I.Ino f lag  is set to 0, and processing continues
to step M115, whlertein the MODE INITIALIZATION  subroutine  is performed
once more.    Then,  at  step1  11110,  tlhe  LOUU' ESCAPE  subroutine is
performed so as to  diverge  to  a  series  of  instructions  that comprise
a  LOADIN(I  operation.    Wlhen  the  LOADING  operation I<has  finished
loading  tile  film,  flag  F1DEND  is  set to  I and processing goes to
step MI19.  Thus, the next time step M113 is  executed,  tile p)rogramit
will  proceed  to step  M119 because 25 FLDEND will be set to 1. Whoei  the
back  cover  8  is  open,  both  FLDEND  and FREWNEND are reset to 0 (steps
M117 and 11118). In steps 11119 to  M124  (Fig.  13),  a  determination  is
made  as  to  whether lock  switch  LOCK has been  Lurhed ON  from  its
OFF  position. ThaL  is,  a  test  is made  to see  if  the lock  lever has
been JO switched  from  tlhe (OFF position  to  tlhe ON  position.   If the
I eis  is  not  in  tile  lock  position,  according  to  the  lock
position flag FLOCK,  the display changes from indicating the fi li  frame
numltber to indicatijig the focal length of the lens 35 (stei) M121).
Tlhen,  the LOOP ESCAPE  subroutine  (step 11122)  



i7. is  executed,  as  described  above.    Thereafter,  processing
diverges to a series of inistructionis that comprise a ZOON RflVlISE
UOperation, shown in Fig. 19 and  to be discussed below, so that tile lens
is wiulled back lo tilo lock pusitioln. Whell tlhe  lens  is already  in
the  lock  posi tion  and L.ho  ?EWlNI) operation  has not finished (MI23),
processing goes to sL.ej) 1124 so as to execute the LOOP ESCAPE subroutine
so that processing call diverge to a series of instructions that c o
iIIrisc r  1LOCK  ope ratioil  (Fig.   24).        If  the  REWIND o porat
ioii has f jiniishod. irocessing is advanced by jumping to si.op KISO,
shlowi  in F ig. 15. Whon i.ho I oc It swl tbc  LOCK is in the OFF Posit i
on and .Lie lills  ih  posit. lioandt  between  tlhe  lock  position  and
the wide  oxtLrei Lty  (i.e.,  PUS  equals  "O").  as  determine4  by s
Loptjs  11119  and   il 25,  the  focal  leng th  of  the  lens  is i nd
icated  to  the  photographer  (step  1126) for a period  of onte second
(step  112.7) by setting  an  indication  hold flag FWAITI  to 1.
Thereafter,  macro command  flag  F1OMM  is set to U (step M1128) and tlhe
LOOP ESCAPE subroutine  is performed 2(J (stop  MI212) so  that 1)rocessing
can  diverge  to a series  of instructions  that comprise  a ZOOM FORWARD
operation,  showi i.ii Fig. 21. In    this operation,  the zoom lens is
moved at a normal   rotation    speed   towards    the   wide   extremity.
Processinlg theo  returns to the MAIN operation. 2!i          In step M130,
a determinatiota  is made as to whether t.hae macro  switch   COR() is  ON.
If  it is ON, steps M131-MI36 Ciro performed so as to  indicate the focal
length of the zoom lonls and sot  the indication hold flag FWAITD  to 1.
A test is  then made  to determine  whether  tile zoom  lens  is  in  the
11 mlacro  pOSitiO11  by  checking  the  condition  of  the  macro
positiola  flag  FMCRl(  (step  11133).   If  it  is  in  the  macro posit
io n,  indication  ]olid  timer  is cleared  (step M134) and restarted.
P'rocessi ng  thoen advances to step  MI55, shuown in Fig.  15.    If  the
lens  is  not  in  the  macro  position,  tile 5j maac r   commanId  flag
FRQMlCRO  is  set  to  I  and  processing 



is . (liverges   to  the  ZOOM   FORWARD    subroutine   at  a  normal
rotation  speed  so  that  the  lens  moves  towards  the  macro extremity.
After  the ZOOM FORWARD subroutine has completed its execution, processing
returns to the MAIN operation. 5           If  tile  macro  switch  MCRO
is  in  the  OFF  position, steps  Mi37-N143  (Fig.  14)  are  performed
to  determine  the se3ttinig of tile tele switch TELE.   When the tele
switch TELE is  ON,  an  inidication  of  tihe  focal  length  of  the
lens  is displayod  lo tlhe operator.   Whieni tile lens is not in the tele
extremity Wllhere    1P03  equals  "3" , a  test  is  performed  to do
toriiii r,  ir thio leis  is between  tile tele extremity and tile nincro
ext.rem i ty (i.e.,  POS equals "4") or the wide extremity ( ;. e. ,  V'(13
dooes   o io. eoqUal "4").   Whela  the  loils  is  in  tile pos i Lioll
hotweell t.l t Lele extremitLy  and  the wide  extremity ill the  zoom
area,  processing diverges  to a series  of steps that conipr iso  a TELIP.
SHIFT (ZOOM  to TELE) operation,  to be describod below, to move tile lells
to  the tele extremity.   If tIlc  Ilens  is  ill the position  beLtweeni
thle Lele ex tremitly and tho macro extremi Ly, processing diverges to the
ZOOM REVERSE 20 operation so as to move the lens towards the tele
extremity. Whonu tile Ions is already at the tele extremity (i.e., I0SI
equais  "3"),  thLe display  indication  timer  is cleared naid tho count
of one second is stared again. Ill steps 1144-M150, when tile wide switch
WIDE is ON, tgle display  is switched  to indicate  tihe focal length of
the 25, lens, the indication hold flag PWAIrw is set to 1 and a test is
performed to deteLmine if the lens is at the wide extremity. If tihe  lens
is  at  the wide  extremity,  the display  indication tiner  is cleared and
restarted  (in step M148).   If the lens 30  is not   at  the wide
extremity,  a test  is made  to determine whe ther  the  lens  is  inl  the
wide  extremity  or  the  macro extremity (i.e. , whether PUS is equal to
"4"). If the Lens is not in' tile wide  extremity,  processing 



branches  to a WIDE  S11IFT  (ZOOM  to WIDE)  Operation  to move 35 Lthe
lens  to  the  wide  extremity.    If  it  is  in  the  macro    jq*
extlemi ty, process i g diverges  to tlhe ZOOM REVERSE operation l.o move
Lila zoom  lenis to the tele extremi ty.   When the wide 'witchl WIDEl is
keplt activated, even if thle zoom lelns reaches 1.Jo   LoeJc  extremni ty,
processing   diverges   from   the   ZOOM jl JGEVERSE operation  to a
series  of instructions  thaL comprise F1 W.ID)I'' oJi--ationi so as  to
con tinuously move the lens. Therefore,  whon  the  macro  switch  is  ON,
the  zoom lolbs  is  set  to  thei macro  position         ard     to
retract  the I ens  from   tlhe  macro  posi tion  to  the  zoom  area,
the  zoom 10 1 over  s houild  be  movod  f ron   its  center,  neutral
position Lowards eo ilter r I ur r2. -  toes  MN51-H J4  are  provided  to
test  macro  tele I;a i fL  flag  FIITSIFT  to d etermi ne  if it is
necessary  to shift tle loels.   If tile flag  is set to 1,  the focal
length  of.the Ions  is  displayed   (stop M152) and  the indication  hold
flag FWAlIT) is set 1o 1.   Thereafter,  processing diverges  to the ZOOM
1R1 V  ItSE   op eratio n   to  s hift  tlhe  lens   to  the   tele extremi
ty. i1n this emiodient of the 20 iliveitioln  thle distance  limit  for
taking  macro  photographs is approximately 1 meter (m).  Thus, when the
lens is  in  the macro  positionl  anid  tie  distance  measurement
indicates  a 1istance  greater  thani  I  nl,  it  is  impossible  to  take
an ilifocus  pil.vLograpih  wiheii  the  sihuLLer  button  is  depressed.
2; However,  by settijig tlhe release  lock,  tihe lens is controlled to be
shifted to tlhe tele extremity  from the macro position. 'Tho  flag
ENTSIFT  is  set  in  a  LENS  LATCH!  (LL)  subroutine (showim  in Fig.
32)  that is called by a series of steps  that coimpr iso   ait   AUTOMATIC
EXPOSURE/AUTOMATIC   FOCUS   (AEAF) C3((ONTROOL  subrou tine,  shown  in
Fig.  29  and  to  be  discussed b)o0I0W, thiat diverges  from  the main
operation after step M165 is per formed. 



lIn  step  N155,  the  condition  of a  rewind  complete flag  FREWENID  is
examinied.    If  the  rewind  operation  has :3i  finished,  stop  M1156
is performed  to display  "00 EX"  on  the    20 ICI) panel.    If  tho
rewind  oporation  is  not  finished  (as i nd ica ted   by  Fllu.EWL:NI
being  set  to  0).  a  MODE  SETTING siibroutinie is performed  (step
M157). After  the switch  judgment flag FSWOFF has been set in  steps
MI2-M14,  the MODE  SETTING  subroutine  is  executed only when aJ 1 6Wi
stehes are set to OFF by the previous inputs. If some swi tches are set to
UN, tihe subroutine  returns  to Hie MAIN  operation wi thout changing any
settings. 1.r  Ithere  is  a  change  in   n mode  setting,  a  mode
oihangoe  Flag  FMIJ(AIG  (step M158)  is  set to  1, while  if Lhere is
110 change i t is soL to 0. Whioii pIcessilg ri   t lrngs  to  the MAIN
operation,  the corl(idit.ion or friag  FMDCIIG is examined (step MII58).
If there is a  mlode oianuge,  I.Hlo  indication  hol)(  flag  is  set to
I in stop 11 !Jf)  before  the  program  jumps  to  the beginnizing of the
MAI N oporation. When there are no changes, photometry swi tch SWS and
photometry  swi tch  effective  flag  FSWSEN  are  examined  in steps  M I
.1  and  M1I2.    Wlhen  the  specified  conditions  are 20 satisfied.  an
indication of the focal  length of the lens  is displayed (steps
14113-11105) and the indication hold flag is ( Iearel.     Process ing
then  diverges   to  the  AEAF  CONTROL 0operation so as to control the
camera shutter. The  A EAF  C ON TRO1L  operation  is  executed  wIhen  the
2 5 p Iotometry  swi tchz  SWS  is  changed  front OFF  to  ON,  every swi
tch (laLa stored  iil each memory of the SWS, SWR, TELE and WI 1) E arc
)IFF  and  the mode  that allows  a  photograph  tL  be nakeni  is  set.
Thal  is,  the  AEAF  CONTROL  operation   is pieformed  only  wheit  the
SWS  is  switchied  from  OFF  to  ON. 30 Thierefore,  if the zoom  lever
is operated,  the MAIN operation :ointinues witlhotut the AEAF CONTROL
operation being performed. 



lin  step  Ml(;G,  a  CHIARGE  CONTROL  subroutine,  which controls   the
strobe   flash   circuit,   is   called.              Th is subroutine
causes an indication switch to be set in steps G167-MI71.   Tue presently
shown indication  is displayed  for    2.1 a  plerioad  of  one  secoitl.
When  tile  holding  of  the  di splay in(licatioIn  is  not reqluired,  or
one  second  has  passed,  the li ln  fraine  number  is  redisplayed  and
the  indication  hiold f Hapg  FWAITI) is (cionrtumi.   Thus,  Lth   i nd
icatioi   or tLho  film f ranme   iniumber  is  given  preference  over
other  indications, n I es s   tlhe  otLIeFr  (]aLa  t o  be  s Iow i  is
only  temporarily (I i splayeld. A (to*r  pausilig  for  125  ms  at  steL
p  H1172,  a  CIIARGE l'1III1 B I T'I' N(  TI Mli  su broiit ine  i s  cal
1 ed.    Processing  thien IO  iumps)  t   stotp M12  (Fig.  11)  to
repeat the above  outlined Var ;OIIS suibroti LiiioS an(d opzeraLions  that
are executod will 11OW he di scIIssed. < ZOO0M  INI1 A.1 iZAT ION  s
ubrouti ne>s                             a Fig.   16   illustrates   t Ihe
flowchart  of  the   ZOOM IHIIAI1,.IAT' 1 ON  s u bro utine  that is  cal
led  ini step  RlS4 of tire RliSET program. As  meinLioniedl above,  tile
camera   embodying            tile presenLt  invention  uses  a  relative
code  for  the  zoom  code. 2  Accordingly, whlenl  tle camera  battery  is
removed  and data  in i.lie  iiiemory   is cancelled,    the  camera
canniot  identify   the posit ion Or the Iulis.   Thle ZOOM
IN1tAAL&ZTVlION subroutine shifts t. he I ins to tile lock position. i ii
such a case. ]First, a zoom code ZCODE is  inputted  iii step  Zll, as
dlotorullilldo  by  tire  toruiniial  brushes  that are  contacting  the
codo plate.    A  test  is  then performed  to determine  whether the lenls
is ill the  lock position  (step Z12).   If the lens is not   in   the
lock  piosition,   step   Z15   is   performed   to reversibly rotate  tlhe
motor at a high  speed.   If tihe lens is inj  thle  lock  position,  steps
Z13  and  Z14 are  performed  to r otate  tile  zoom  motor  ini  a
forward  direction  for  100  ms 



before going  lo sep; Z.15 and performing  the high speed motor reverse
ijustructioni to briurg the lens  to the lock position. This  subrouli re
results  ini  tile  position  code  PUS 3. heing  set lo "O",  a lock
positiona  flag FLOCK being set to I    2Z. and the macro position flag
FHCRO being set to  0 before the subroutine returns to thle point from
which the subroutine was cal leld. ( CODE^ CHECK subrout i Ile)> Figs. 17
and 18 illustrate tlhe CODE C1IECK subroutine. As  mentioned  above,  a
relative  code  is  employed  for IoLoermininig the position of tIhe zoom
lons.   However,  it is i mpossiblo  to. specify  one  positioII code  or
division  code which corresponids  to the focal  length of
thle 10 Ions  by only using  the detected  zoom  code.   Therefore,  in
L.he  CO')D E, CHECK  s ubro u tine,  the  pos it ion  code  P'US  and
(Iivisioln  code  I)IV,   wh i ch   are   stored   in  memory,   are
successively rewritten while the zoom code is dynamically detected as it
chiaes from the lock position (where ZCODE equals "2" and is an absolute j
code). Wlhenu this subroutine begins, data  is  inputted  with rospect  to
thle  loc-k switch  LOCK, macro  switchI MCRU,  wide switch  WIDE,  tele
switch  TELR and  speed  switch  ZHIl, (step (KI).   When tile CODE CHECK
subroutine is called by a ZOOM to ) T I',L.K subroutine or a ZOOM  to WIDE
subroutine,  the  inputted swi tchI data is used after tile processing of
the subroutiute is finished. In stops  CK2-CK5,  when  the position code
PUs shows t1aiat the leois is al tile wide extremity (PUS equals "1") or 2-
thIn Lole extremity  (PUS equals  "3"),  the position code POS is forcibly
set to tIhe codes that show tile zoom area (POS equals "2") and the
position between thle tele extremity and uiacro posi tion (PUS equals "4").
Then,  the zoom code ZCODE is inputted CKG.   If th ere is no change in the
value of the 30 zoon0  code,  process ing ,returns  to  the  point  in  the
MAIN 



operatioui from which this subroutine was called. When. there is a change
in the value of the zoom  code, thle processing  that is performed depends
upon the rotatiol direction of thle zoom motor.  If the motor rotates
normally, 35i procossing advances from step CK8 to step CK9, whuile if the
23 mo to r   roLtates   ini  a   reverse   direction,   the   processing
a-tvancos  to  step  CR25  (sihown  iii  Fig.  18).    The  following
explanation   pertainis   to   the   normna.l  rotation   case.   The
position code PUS will be ei tier "0, 2 or 4" after steps CK2- ,; (K5 are
performed. When  tile 1el s  is 17etween  the wide extremity  and  tile
lock position  (POS oqtaals "O"), processi jg continues  to step (RI10,
uaitil brush  toerminal ZC1  is set to ON withL respect to tile  code
plate;  Ltia L  is,  tlhe     elns  is  set  to  the  wide ox LtreII i .y.
When ZCJ is ON, the position code PUS  is set to "I" and1 the division
code  )1IV is set to "III" (stel) CK11) aaid, if LrIo zoom  motor rotates
normally,  zoom code value ZCFUW, whiicth wi I   b e 1 is0sedl ner  tile
next change  (change  predictor in iLe IlnoIal voLaa1 ttiost of the.zoom
code),  is set to a value The  change  predictor  is  fixed,  according
to  thle Lable  or  Fig.  7.  WhIfie  tile  lens  is  ai the zoom area
(that is, the  pOS it ioIl code 1'18 equals  "2"),  processing advances
from step  (R12  to  s tep  CK13  to  determine  whether  tlhe  division
:codi  DIV  is sma11er  than "211".   If DIV  is larger  than "211", 20 a
deternilnationl  is  made  as  to  whether  terminal  ZC2  has chlanigeod.
The  ZC2  terminal  becomes  I when  the  zoom  lens  is rotLaLed  to
where  the  position  code  PUS  is  equal  to  "2". That is,  Ithe ZC2
tLerminal  is  equal  to 0 only  when tile zoom Jenas approaches  tile
CRITICAI  TELE  END or CRITICAL WIDE END, as shown Fig. 7.   The ZC2
terminal is always equal to I when Lte zoom  lens is i  thile zoom range.
Therefore,  by examining the status  of  tile %C2  terminal,  it is
possible  to determine 



II30  w ther  tile  zoom  bIens  is  at  the  tele  extremity  without
performing step CK13. However,  it could happen  that ZC2 becomes 0 and ZC1
becomes  I because  of a  structure  error  in  the code  plate. Th er
efore,  a  test  is  made  in  step  CK13  so  that  tile  tele 5 extlra
a1ity  In"   be  deotected  only  by  the  signal  of  the  ZC2 ... .. .
.    S   *   @  *  .  *  *  S *        .   .     S Z 4. Loriniinal   eve e
if  such  all error  occurs.    When  the  tele ox Lronii Ly is detected,
tile position  code PUS is set to "3", while  tile division code  DIV  is
set  to "Ell" and the, LC panel is clialged to always indicate the tole
extremity focal lenigth (i.e.,  70 mm) and tile CODE CIIECK subroutine is
exited (Steps C:15 and CK16). If  thle  tole  extremity  has  not  been
reached,  the terminal brush ZC2 is considered to be equal to I (step CK17)
aiid slep  CK18  is performed  to compare  tile zoom  code ZCODE withL tile
change  preodictor  ZCFOW.   Wlhen  they  nre  the same, t(he d.i.vi.sioii
cole DI is ti p counted and a iew change predictor is  set. in steps CKI!1
Lo CX22.   If thc indication  keep flag (inudlic Lion llllaige po(lnissioll
flag) FKIILCD  is set to  0, the ,IIrolltolieL no    erforins  tlhe  steps
necessary  to  indicate  tile r)ca l I Il g LI)  of  1.tue   I ens   tha t
corres ponds   to  the  new tlivisi on  code  DIV  anid  thlen  the  COI)E
CHECK  subroutine  is ex .i. ted. Whlell steps  (:K  and  CK12  determine
that PUS  is not equal  Lo "O" or "2";  it nieans thiat the lens  is
between  tile Lole extreti ty and  macro extremity  (P0US equals  "4").
Thtus, a n examination  is made of brush  terminal ZCO, in  step  CK23, to
determine if it  is equal to 0.   If it is equal to 0, tile Ma(l'o
position  flag  FMCRO  is set  to I in step  CK24, macro command flag
FRQMCIR(O is cleared  (that is, set to  0) and  tlhe i f))E' CIECK
subroutine returns. 



2 5i Wle)) tLhe zoom motor rotates in tlhe reverse direction, tlie  CODE
CHECK  subroutine  jumps  from   CR8  to  step  CK25 (shown  in  FIG.  18).
Zoom  code  ZCUI)E  being  equal  to  "2" represents  the  absolute  code,
meaning  that the  lenls  is  In 30 thle  lock  posi Lion.   In  this
case,  step  CK26  is  executed  to s top  Lho rotation  of tile  zoom
motor.   Then,  POS  is  set to "O", while  lock position flag FLOCK is set
to 1.  Thereafter, processing  ,jumps  lo  the  start of tile MAIN
operation after CI'U stack register processing has occurred (step CK28). 35
When  tile  lens  is  in  the  position  between  tile  tele    2'S rx
treill i ty   an d   tLe   nmacro   extremity   (1US   equals   "4"),
process i tig  advatices   f rom   s tlep   CX2i   to  s tep   CK30.      I
f termninal  ZC]  is  1, cntnLrol  is  returned  to  tLe  point in  the
MAIN  operation  fr(M  wihichl  the  CODE  CIfRECK  sublrou t ine  was % oa
I led. Wien the ZC1 terminal       is 0, it means that the lens lhas
ent1,or1od  tile zoomll area.   As a resu ItL,  the  position  code PUS  is
sot to "'2,  tlho division  code DIV  is set to  "DUI" and ohange Jprod
icco r ZCR1V  is set to a value of "7" (step  CK31). IO   Iag, FKIFI.aI) is
thelo  oxamitied  to determ ine  if  it  is I or 0. II' thieo fIng  if,
set to 0,  tihe  focal  length  of  the  lens  is cl isp1lye(I (s lop
(:1K3:.) oII tIhe LCD I panolI  to show  tIhe new  value ( i .    w fi
itmI).   I r i. im  rla g i s equnI to  1, the focal lengtl hi(1icationl
stop is skilpped.   Regar(dless uf wihether tIhe focal i5 iength  of thIie
lais  is displayed or not,  tIhe next step  is  to re tirn  to time point
from  whiich tIhe CODU l ChICK subroutine  was * al 1 0(1. If the positioli
code Pus is not equal to  "4" in step (;K2V,  processintg  is  separated
iInto   the  case   where  tile 20 paosi tioil code PUS equals "2" and
where the position  code PUS equiaIs  "0"  (step  CJ34).   WhIen  tIle
Ienis  is  in  the  position between  tlhe wide extremity  and  time lock
posiltioni (POS equals "o"),  the subrout ino returns  to  the  point from
which  it was 



*:a 3 1 edJ. 21)          Whten the  I ots is in time zoom  area where time
posit ioon codo P0S ounIals "2". a ,judgment is made (in  step  CK36) as to
whe ther termimmal ZC2  is  ON  (that is,  heaving a value  of 0) or OFF
(that is, lhaving a value of 1) and if the division code DIV was judged  to
be less  thaan "1111".   If tIhe terminal ZC2 has a 30  value of 0,  Lhe
positioni code  PUS  is  set  to  "0"  by  judging t.hat the  lenis is  iIi
lime position between  the wide extremity arid  time lock  positioII.   OII
tlhe other hand, if the  indication change  is  permiLled  because  flag
FXPILCD) is  set  to  0,  the subro utine   clanges   t he   focal  length
indicationj  tha.t  is 35 dlisplay ed o n t lhe LCD I) a n e I.   rior t o
exiting the CODE CHECK 111    24?- subroutine. In   stops CR40 and CK41,
tihe ZC2 termiiiali1s set .o a value of 1 and( thJe zoom code ZCOIDE is
compared to thre preodictor Z(C'1REV to determine if they are equal to each
other. F,         WWheni they  are  not  the same,  processing  returns  to
th1e MlAIN operation,  while when  they are equal to each other, t1.1)5s
CK42-CK45  are  performed.   In  these steps,  new  change predictors ZCFOW
and %CREV are set by subtracti lg I from the diivision  codo  DIV.
Thoul,  if  tile  value  of  the  iuudicatioua o   la g  FKJPF. C ) iS 0
(il it .ol CK44), thle new focal length of the I ni  S  d in S   I nyndl ,
Pr ior  to   exit;iuy   rrom  thle  CODE  CHECK nih11hroullino.   If  1.1ho
Vnlue of  tile  inudication  flag  is  1,  thle i '4)(n.1 lon gith I  i  id
('1 1icf fi     S tep is ski ilped. As  meonti onodt  above,   tlhe
setLing  for   thle  :lock positioll,  macro position,  tele extremity  and
wide  extremi ty is  detected  by  tlhe  change  from  OFF  (l)  to  ON
(0)  of  the terminuals  ZCO,  ZCl  and  ZC2.    Witlh  the  above
arrangement, detection  errors due to bad contacts  between thue brushes
and tihe code  plate  are  prevented.   Thus,  the situatious  in which 20
the zoom  motor stops in a forbidden position  is avoided. < ZOOM REVERSE
Operation) Fig.  19  shows  the  flowchart  for  the  ZOOM  REVERSE 



ROTATION operation  .1hat diverges  from  thle MAIN operation  at stops
M122,  M150  and M154.   This  oIeration  is executed  to 2,;shift  tlhe
lans  to  I.-ie lock position  and shift  the lens from thoe  macro
position  to  the zoom  area.   Whole thle  leols  stops wi thia  thile
zoom  range,  a  normal  rotation  operation  takes placo  to prevent
backlash.   When the MAIN operation diverges to this operation,  it is
first necessary  (in steps ZR1 and u0 ZRZ)  to  clear  the  macro  tele
shirt  flag  FMTSIFT  and  thle IIac ro pCosiL i on  flag  FMCRO  and  set
them  to  0,  prior  to rotating  th1e  zoom  motor  in  a  reverse
direction  at  a  highs rate of spoed. In   step  Z7R3,   the  focal
lengtlh  of  the  lenss  is jr prevenlted  from  being  displayed  by
setting  the  indicatioui    * ~       * .  0 27. keep  flag    FKPLCV   Lo
1.   in  steps  ZR14 and  ZR5,  the  CODE CllE;CK  sulir-outiie  (Figs.  17
anid 18) is called.   Theen, a test is performed  to
determine whether tile value of tile  pos it i oi  code  l'()S  is  greater
thao  "2".    If  it  i8, i Ca I i ng   Llia t  thie   I ens   i s  pos i
Li oned   be tween  thie   tel e oxt renii Ly and the mac ro extremi ty,
the CODE CIIECK subroutine is repeated. Wlhen  Lio  tosi Li oil  code  is
dteLermiined  not  to  be qrelter tl)aji "211", meUaidixj that the lens is
between the tele oxt renil.y anId thle zoom  area or tile Jens has entered
Lfte zoom a rt! a, s tp 7,1t G is ptrformed to determi1e if  the lock
switch 1.()0C'  is  (1N  or  0 1O1F.    Whllen  lhe   lock  swi Lcb  is
ON,  the ildlic a. ion  keel) flag  FRIIJ.CD is clearedo in step 7,R7.  In
step 7.1?8.Z.1t13,  1.he, zoo" nimol.or is  rotated  ijn  a reverse
diredti on 1 L. i I  Lhe J els. reachos the  lock  posi tionl or the  J ock
switch is set to UFF.  Wheni it reaches tho lock posiLion, the motor is
sLopped.   The subroutinie  theni jumips to  thle beginning  of Lhe MAIN
(iperatioli.  This movement is shiowit by character "a" ill Fig. 20. WhIoIQ
the  lock  swi tcih  set  to  (lFF  before  the  lens 



2 (J 1nov0s to wide extremity   (due to tlie reverse rotation of the zoom
motor),  the  zoo70     motor  is  reversibly  rotated  for  a p11 io0(  of
70 ins (7.1115) from  wheii the  lock switchi was set to IJFF.   The  zooIA
leuls  is  thena rotated  in a forward direction at a high rate  of speed
for a period of 50 ms.   If tile  lens 25 is  in  the  zoom  area,  it  is
stopped  (as  movement shown  by character "b"  in Fig. 20).   If the lens
is between  the wide extremity and the    lock  position  after  the
normal rotation, tlie  miotor  is  kept  rotating  to  the  wide  extremity
and  is 30 stopped  after  the lenis is at   the  wide  extremity  (shown
by character "c" in Fig. 20).   In either case, processing jumps to  tile
head of tile MAIN operation after  thie focal length, of L.hic Iets is
displayed. OUl thie  other ]land,  if  the  Jock  swi tch Jias been  set
31; to OFF beforehand, processing advances from step ZRO to step    Z R24.
If the wido switch  is set to ON,  processing advances lo a series or steps
Lhlat comprise a JPWIDE operation.   This operataion  is. essentially
equivalent   to  a  ZOOM  to  WIDE operati on  (shown  ill  Fig.  23  and
which  will  be  discussed ' holow)  without  I-lie zoom  motor  initially
being  rotated  in a reverse  direction  at a high speed.    If  the  wide
switch is set to OFIF,   steps  7.1125-Z1130 are  performed,  wherein  thle
zoom motor is rotated  in  the forward direction at a high rate of spee(d
af or a dolay  of 50 ms has passed  from.the  time wlhen 1elo  la1ts has
eniterod  the zoom  area  lo set  the  lens  to the In I   ox t rom i Ly.
Thno,   processing   ,jJumps   to   the  MAIN *opera i  n (ns shown  -y
character "(1" i  Fig. 20). In  to Lli  ZOOMI IERSE  subroutine,  whleiu
the  reverse roItati on process ilng  is switched  over from  terminal
"STUI'WD" 'for  theo wic(1  movement processing,  to  remove  backlash,
tile motor  is  rotated  in  thi  forward  direction  for  50 ms after Lhe
motor has stop)eOd  its  reverse  rotation.   Therefore,  if the  focal
lenugth  indication  is  not  prevented  from  being 



displayed,   tile  ind icatiozi  of  the  short  focal  length  is 20
chaniged  just when th e lens enters  tlhe division code DIV area fr  the
wide  extremity.   Then,  thle  indication  of  tile focal length  of  t.he
lens  may  be  shown whienu the  lens  enters  tile divisioji  code  DIV
area  of  the  tele  extremity  by  reversing tho  rotatioon.    Su11
icuindication  chaanges  may  give  the photographer  tlhe  imvressqion
that  the shif Ling  of  thle  lens has  mal functioned  lby  shifting  to
the  tele  extremity,    iII s pito  of  tho fact  thIat it  is supposed
to switch  the focal leongthI of the wide extremity. Therefore,  tihe
indication keel) flag FKPLCD  is set to ItemporariIy  prevent  the  focal
length  changes  from  being displayed until the lime when tile zoom motor
stops. ( ZOOM  FORWARD Operation) Fig.  21  is  tile  flowchart showing
the ZDDM  FORWARD operation.    This  opoerdtion  moves  the  lens  from
the  lock 3   osi t ion to  the wide extremity or thle zoom  area to  thle
macro    I) or, it   o II. ~ ~ ~ ~ ~ 0  @    0  0 zq. PUtS i t i tll.
Wholil   tile  ZOOM   FORWARD   operation   begi ns,   lock position  flag
FLOCK  is cleared  (step  ZFI)  and at  step  ZF2, tile zobRn  motor    is
caused  to rotate  at  a high speed.   The 5 le Is  is  then  checked  to
ensure  that  it  is  in  a  position between tile wide extremity and the
zoom area (step ZF3, ZF4). If  the macro command flag FRQMCRU  (step ZF5)
is set to 0, 1,hle  niotor  is  stoppmed  and  processing  jumps  to  tile
MAIN operat .ion.  'T'hese stelps move the lens from the lock position t to
t.le wid(1  CxtroueliLY whle  thile lock  lover  is set  to its OFF
positionl,  ns shown, by character "a"  in Fig. 20. Wlheui  the mIicr(O
command flag  is set to 1, steps ZF7- %F'1  are  performed,  in  which
tile operation  waits  until, the leIs passes  tile  telo extremity  in
tile zoom  area.   Whelln  the lock swi tchu is set to UN, in step  ZFIO,
tfle motor is stopped (as shown by characLer "r' in Fig. 20).  Thent, the
operation 



returns  lo  tho NAIN operatiout.   If  the lens passes  tile tele
oxt.relility,  steps   ZFI I-ZF13  are   performed,   in  wh ich   tile
operat  i lo  waits  uI t iI the macro position  flag  FMCRU is set 20 to
1,  at  whiicih  1oi1t  tile  tueotor  is  stopped  and  processing
reCturn'I1S  to  tile KAlN operation.   Steps ZFII-ZF13 are executed whon
the macro button 16 is pressed and  the lock lever is  in .lhe 0 F F posi t
ioII (lo c k  switch OFF). According   to  thle  above  discussiona  fot
tile  ZOOU 2  I? E, V ER SE   o perationl  a nuu(  ZOOM   FORWARD
operationI,   all  lens oporatiolns  by  tile main switchl 14 or tile macro
button 1G are per  fo r Ie d  b)y  tile  zoom  motor  operating  at  a
high  rate  of s PcC(l. < ZOOM TO TEL;E Operation>A 30            Fig.  22
shows  the  flowchart  of  the  ZOOM  to  TELE oporationu that diverges
from step M142 of tile MAIN operation. This operation  is executed by
setting thle tele switch, TELE l.o  tle. OUN posit i on, w i lh the lens
set to tihe zoom area.   It is conunon to the above-metntiolned ZOOM
FORWARI operation that the 35 JIcs is moved by normally rotating  the zoom
motor.   However,    3C9 tihi s   operat ionl  is   different   frum    the
above-mentiooned oporatioll ili that the  zooming  speed  call be switched
betweei a high  speed anid a low speed. -. Wheii  tLhi s  oporation   star
Ls,   the  zoom  IltoUto   is 5 rotated  in  a  forward  direction  at a
high  speed  before  the i.ilier for swit.ch inig the zooln motor speed is
reset. Ir the  tolo  swi lch  is set  to ON, the lens does not r v ac h
the   ole1  exL roi ty  ( i . e.,  POS  does  not  equal  "3"). 'llius,
with tie lock switch set to OFF,           the  motor is rotated al. a  I
hi gIii  s peed  for  30  ins  beforo  the  rotation  speed  is d:lahlio(f
11o I.li  Iow  ,;) Ott (if  app li cable).    Uthoerwise,  it r en.  i[Is
ill t.hie hi;igl  rot.at iou  speed,  based  uponi the seltting (4,11
Ule? sj'.1 t(.>d  ':W.i t:ch . I1   h11e zoou7ii al Ia,  whieu  tho  tole
swi tch TEI.E  is' set j  lo OFF,  th.11  oIcialtio l is shown by the
character "g" ill Fig. 



20.   'rTo operatioon whien  the  lens reaches  the  tole extremity is s
hown l)y the character "11" in Fig. 20. At       some poinit the lock
switch    may be set to ON- Whueii this happens,  the zoom motor is stopped
in step ZTII, 20 so  that conitrol returlis  to the MAIN operation. ( ZOOM
TO WIDE Operatioon> K>                 Fig.  23  shows  the  flowchart  of
the  ZOOM  toWIDE O)voratioii that diverges from  step N150 of the MAIN
operation. This overation  is           knowiu as a ZOOM  to WIDE
operation. 2o: ^5        This  operation  is executed  when  thie  lens  is
in  the zoom area and  the widd swi tci  WIDE  is set  to ON. It also
happens ill tie above  meuitioned ZOOM  REVERSE oImeration  that the lens
is moved in a storage direction. Wheii thme  WIDE  MOVEMENT  operation
starts,  the  zoom jo  notor is  rotated   in  a  reverse  direction  and
the  timer  is reset.   Hlowever,  if this  operation  is called  from
step  ZR24 of  the  ZOOM  REVERSE  operation,  these  two  steps  are  not
perforned. In sleps ZW3-ZIl0, if tihe wide swi tcii is set to ON, :35
and the lekis does not enter the position between the wide    3,1. oxtreini
ty. and t he lock pos i Lion  (that is, POS does not equal "(1")  an(I
thle  lock  sw i tch  is  set  to  OFF,  the  zoom  motor iIora to s   t I1
laigil s5poed  for  30  Ins  before  it  starts  to rotate in tile reverse
direction, switChimig fronm tile hiigh or low speed. based timoti tile
setting of the speed switch. WIIeII tile wide  swi tch  WIDE  is  set  to
OFF,  and  tile molto   rotation spueod is set to the high speed  in step
ZWll, I.]o  opscratioll  branches  to  step  ZRR14  of  the  ZOOM  REVERSE
oeoration to climinato any possible backlash  that may occur. ( Tlhis
noveomen t is shown by character "i" in Fig. 20). WhoeII tile wid(I
switcch  WIDE is set to OFF  in  the zoom 1rena0 anlld tho above-mentioned
70 ms normal rotation and 50 ms reveirse  rotatioll  are  r inished,  thle
lens  comes  out  of. time wide  extremi ty, as showin by character "j" in
Fig. 20 and  the 



zoom motor stops rotl.a ing. Wihenm tile lobus emuters the lock position
fron tile wide oxtremity  after  tile mintor is set to tile high  speed  in
step ZW12,  tile zoom moLor is rotated  in a reverse direction for a period
of 50 nis (steps ZW13-ZW17).   Next, tile Iens is set to 20 the wide
extremity  and  the  motor  is stopped  (the  movement showin  by
character  "k"  in  Fig.  20),  removing  backlash, before time MAIN
operation  is re-entered. Whoni  the  lock  swi tch  is  set  to  ON,  step
ZW18  is executed.  w Iic i    stops  the  zoom  motor  rotation  prior  to
25 returning   to  the  HMAIN  operation.            III  thi s  case,
tie operationl  branches  from  tlhe  MAIN  operation   to  time  ZOOM
REVERSE operatiomi and  tlhe lens is shifted  back  to thle lock pos)i
tionI. ( LOCK Operation)> 30             Fig.  24 shows  the flowchart for
tlhe LOCK operation thlat  is  called  in  step  M124  of  the  MAIN
operation.    This operation  is  executed  when  thie  leims  is  stored
in  the  lock positio n,  afteLr tle lock switclh is swi ltled to ON.
Whieni this operation  begins, number  indicator LCD  is 35 lit  orI
extinguished,  according  to  thle  condition  of  time    3Z. load i rig
ed(I  f lag  FI,l) END  (s teps  lKI-LK4),  wh ich  se ts  Oile n i Li al
Imode. A  programming  loop,  comprising  steps  LK5-LK13,  is repeated
every  125  ms until  the rewind switch REW  is  turned t' to ON,  the
back  cover switch BACK  is  ON and  the  film  is  not fully  loaded, or
the lock switch  is OFF. In step 1,K1I3,  the CHARGE PROHIBi3ITING TIME
subroutine is callel.   This is  the same  subroutine called  iii step M173
of the MAIN operation. 10           Whont the rowinrid switch REW  is set
to  ON, processing di veorges   rrom   sLop   l.KG   to   the
above-mentionred   REWIND 



op era 1. i 0I1. WIhenL the bankt   ove r is c I osed and thie f ii ti is
loaded, slteps  1,1(.  and  IK1() are  skipped,  wIli l  when  tine  back
cover 1l is open. Lthe loading 0end flag is cleared (step IZ9) ari the
ind(icatioL   of  the  fraliie  number  of  the  film  is  turned  OFF. IIl
tiLo next loop,  wihein  thre back  cover  is closed,  processing (Ii
vorges   r-o ii  stoLp    LX7   to  tihe  above-mpi tio ied   loading I-oil
t i ti0. 20            L~astly, whon the lock switchl 1,OCK is set to OFF,
tire oIepration  sets  charge  start  flag  FCIIGST  and  the  indication
Ihold(  flag   FWAITD   to  I  (steps   l.K14  and  LK15)   prior  to
roturning to lhe MAIN operation. As  has  beemi described  above,  if  a
subject  to  be 25 photographed  is  too  far  away  when  time camera  is
set to  the macro   mode,   a   release   lock   is   effected   to
prohibit phmotographinig.   As soon  as  the  shutter  button  is
released, Hipe  leis  is  shifted  from  tine macro  mode  to  tine  zoom
mode, peorill i  i ut g   a   phnotographi  to   be   taken   wi thout
manually 30) shifting  thle lens. < MOI)E SETTIN(G Operation> Next, a mode
settinig operation will be described. In, step  M155  showII in  Fig.  15,
when FREWEND  is set lo "O",  it goes  to the mode setting operation
shown  in Fig. 35 25A(step M157).    -33. In llte mode  setting  operation,
a judging  operatiola (ntop  M(11)  for  judging  whether  FSWOFF  is  set
to  "1"  is carrieod  oun.       Wlcii FSWOFF  is  set  to  "O"  (when
whichiever Swi tlI  .i in  its  ON  Jposition),  FM CIIG  is  set  to  "O"
(step 1-1M(2),  thlo   it returns  to the main  flow and then goes  to step
M1.I58.    Ili step M1158,  it  is  judged  whether FMDCIIG  is set to
"()".      Therefore,  ill mode  setting,  when  any  of  the  mode hu L
tons  A  and  B  and  the  clear  button  C  is  continuously pt11lsiol,
it  returns  to  the main  flow  via  step   101  and step 20 f o2.
Also,  Lihe mode sct by any of the mode but tons  (mode 



swi.Lchios)A  nnd 1 and  the clear button(clear swi LCo) C which in
continuously PIIshnd  is maintained.  1n1                slop H158, it in
.jud grod  t hat FM )IICII  is  set to  "O" aix] then processes from
Lt-.el) MIGI  I.oward end StOp are contLinued. JO           fit stLop
110I,  whien  FSWOFF  is  set  to  "I"  (when  all Sw ijt Ids nre  in OFF
position), it is judged whether the mode biulton  A  is  in  ON  posi Lion
(step  M403).    In  step 103, when the  imodo button  A  is  in OFF
position,  it  is judged  whether time mode buttonII B  is  in ON  position
(step  M04).    Ini step 20 M04, wheat the mode button n is  in OFF
position, it is judged whether  the  clear  button  C  is  in  ON  position
(step  1405). Ili step M05,  when the clear button C is in OFF position,
the mode change flag  FMD1,IIG  is set  to "U"  (step M02),  amid tHie it.
returns  to  the main  flow.    Therefore,  when all switcles, 2   i. n.,
phlotometric   swi tal  SWS,  release   switch  SWR,  wide sw i LcI  WI
IE),  tele  swi toil T1ELE,  mode  swi tclies  MDA  and  1DB, cI ear swi
tcI  NDC, and macro swi tcil NCRO, are in OFF position, i 1. goes through
the processes of step MU03-M05 and step  102 anLd tIhen retu rns to s tel)
1I158 of theo ma in 1low. .-            Suvpose  it  is  judged,  in  stop
105,  that  the clear b)111toll C is  ill ON posilion.    Then,  the film
number display process  is carried otit (step HU6). Ili step 107,  th1e
counter memory MODEA  is set to "O". Then,  in  slep  BO8,  the  content
of HODEB  is  set  to  "U" 35ad  time identification  flag FIBIINTO,  the
display  lights-out    procoess  via  flag  F1J3 JIf)1D,  andI  tlhe
display   blin kin g   flag FZI,.01  aro  set  to  "U"  (step  Ho0).
Theii it  goes  to  step MO I0.     In stop  11.10, MOI)BLB is set  to "O".
Theti it goes 1o.  stop  M)011 where M(0)1 NT  is  set  to  "5".
Thereafter,  tile 'mocle  nlark  is  displayed  (stepl  M012).
Thent it goes  to step P1013 whore  FDMDCIIG  is set to "1" and  then it
returns  to step 11158 or teio mair, flow.    Time identification flag
FBB11NTO  is adatedL to i dentLify whoLthor the manual  shutter  time  is
being :;fot. or  tihe interval  time is being set.    The display  lights-
0 olmit pIro(ess  via  [I ia   F1311I1LI) is adapted  to judge whmether it 



!II Uo (I f(   V 1St tome  liSj)lay  lights-out process. 'lihe:-efore,
wlemi tUe clear buttoi C is turned ON, the display is'  ClIlhlge(l  to  the
l Inm  number  display.           Also,  as. the countLer  ino imory
MODIEM   is  set   to  "0",   thme  exposure  niode l. Ibecoliies  "auto".
Furthermore,  as  the  counter  memory  NODEB is  set  to  "O",  the
taking  mode becomes  "one frame  taking". InI additlion,  as  tile counter
memory MODUL1  is set to "O",  tile mnaliuial  shutter  tine  becomes
"bulb" and as tie counter memiory  MOD1INT  is  set  to "5",  the  interval
time  becomes  60 20 seconds.       When  the  mode  is  auto  and  one
frame  taking,  no mnode miark is displayed. Immediately after  this clear
button C is pushed,  the 1I'ag  FPDCJII  is changed  from  "0"  to "1".
Therefore,  in stoep  M158  of  tlhe  mailn  flow,  it  is  judged  that
tile  flag 'FfI)CIIG  is  "1".        13y  this,  the  flag  FWAITEU  is
set  to  "1" (step M159), armc the loop escape process (step M.[60) is
carried  oIIl  anId  thLIeo  it. returnIs  to  thie top of thIe mai II flow
(stop  til1).      If  thme c-lear button  C is continuously  kept ill (ON
posi tioin  thereafter  (if  time  clear  button  C  is  bei ng .i
pIshoed),   it.  is  judged  Chat  the  flag  FSWVFF  is  set  to  "O"
whmenm it  goes  again  to  tile mode setting  process  of step M157 (stop
1101).    Then,  tihe flag FMDCIIG is set to "O"  (step  102) arid  il.
reCtuIrs to seCl) H158 of thle main flow.    Tills time It is ,JuigO(d,  in
step  H158,  that the flag  FMDCIIG is set  lo "O" 3'5andii  then processes
after slep ReIG1 are carried out.    ln tile    iiiode  initializing
process,  lthe  processes  of step  1`107M -1013 are aiso  cat ried  out.
IJi  stop  110 4,  when  the  mode  switch  B  is  in  UN p)os i  oi dn
(whien t te mode  but ton  B  is  pushied),  i l is  judged whether  tIle
taking  mode  is interval (step  M014).    IIn step 1M1014,  it is
,jludgo(d  as YES when the    coun ter memory HI)DEB  is v (. to  "5"
all(1  then  i t  is  judged  whelther the  interval time is  boilig
dlisplayed  (stop   10U15).       When  the display  is  not .Ii ;play i ul
I.iLo  int1.er val  time,  it Juimps to  step  ll021 and  the I'lap 1.111l
INTO  iS  Stl.  to  "0".          lII step  N015,  whten  tlhe 



ilt.'l'v;l  t.ie  is bointml  displayed,  or in step  NU14, when the mode
is not(. in terva l,  the content obtailted by adding "I"  to i.Jo,
prced(ing con Loni. of the couniter memory NUDEB  is  tre~ated sI. lie comm
ton  t ,  Lbis Li tine.    For example,  ir the preceding Iji coftent  of
lthe covitai er memory  MODE13  was "2", the content of Ii s tL  i mie
becomes "3" (step M016).    Anid then  the process of step M1017 is carried
out. 'I'llheefore,  it  tile mode  but Lon  B  is  turned  oln  when lthe
taking mode  is not interval  or  if  time mode  button  B Is 2( tLurned
otl  whmeum  the  interval  tine  is  being  displayed,  the ..aking mode
is changed. III stoep  HUl'.  it  is  judged  whether  the  content of tHe
counter  memory MNl)lB is "6" or more.    This  judgment  of sLep  11017
is  made  for  changing  tile  content. of  the  counter 2i mellmory
Ml)ED13  to "0"  when  tle contenit of  the counter memory MOVKlB  is  "G"
or more.        The reason  is  that the taking mode corresponds  to "O"-
"5" of the couutent of the counter memory HUlIF.  and  there  is  ito
taking  mode  corresponding  to  "6"  or ImoIe.    That  is,  if tile
content of  uODEB  is "6" or more,  It 30  is judged as YES       and
thern  it goes  to step M018.           In step M1018,  the  tumnber
display  process  is carried   out, and then i l goes  to  step  NO0I9.
Iln  step  11019,  the  content  of  the coiiu  Lor  memory  M1ODEII  is
set  to  "0".           Thmereafter,   the p)r ocess  of  step  11012  is
carried  out.             Thmerefore,   the Thi Pocosses  of slep  M(017-
H019  mean  thalt  tle  taking  mode  is    *   *   .  *       * 0 *  *
*6       * 0 *        0   * chianghedl to one frame takiiing. Iil sle)
MUll7,  if tlhe content of th1e counter memory f4f)~1)F1 q is  "5"  or
less,  it  is  judged  whetLher  tile  mode  is in i.orval (step M1020).
In step M020,  if it is judged  lhat v; the  modo  is  not  interval,  the
processes  of  step  MU12  and M()1:3  are  ca rr i ed  out  and  theni  it
returns  to  step  M158. *lmorofor-e,  t~ile proce;sses  of M017, M020,
f1012 and M013 mean 



that thpe takiil u  niode mark is changed within a range from  thib con
titinUous taki g mode  to the multiple  taking mode. |t0           I 11 n
step  M()Z(,  if  thle  taking  mode  is  judged  as imli.nrvalI  tlheo  i
lenl. i icalion  flag  FBDI IINTO  is  set  to  "0" (stop  11(1?.).
Thon,  it goes to  step  M022.    In step M022, ime  inanun al shutter or
imaterval time display  process shown in Fig. 27 is carried  out.    III
tile manual shutter or interval time display (see Fig.  27),  first,  in
step BII,  it is judged whother  the  flag  Ff1311I N T   is  set  to  "U".
When  time mode utiLon  1B is  in ON position and  tile  interval  time  is
being set.,  as  the flag  Ff1111INTO is set  to "0",  the  interval  time
is displayed  (step 1312) and then it goes  to step M023.    If ( thlie
mode  buttoll  B  is  turned  on  wheni  the  taking  mode  is interval
(wheni  it  is  judged  as  YES in step M014) and the display  is not
displaying  the interval  time  (wheii something else is   being
displayed),  as  it goes  via step M014,  M015, MOZI and M022, tIme
interval time is likewise displayed. '2!.;         In  step  1U023,  tile
mode  markc  display  process  is carried  ou t  and  the  interval mark
is  displayed  on  the display, and the         display  blinkinig  flag
FZNLOI  is set  lo "U".'I'llen a 0.5 second     timer is started  in order
to perform 1.hae display  blinking process  (step M025).    Then it goes
to 3(1st.ep M034 shown  in  Fig.  26A.         In step M034,  it  is judged
whiethter  tihe  flag  F13BIINTO  is  set  to  "0".         As  the  flag
F11131INTO  is set to  "0" ihere, it goes lo step  M036. Before describing
Lthis  step  M136, there   will  be described  a case whlere  the mode but
ton A is turned oni (a case where tile mode j3! hutLton A is pushed).
When the mode button A is in ON position in step 103, it. is  judged
whether  tile exposure  mode  is  bulb  or bulb  & z:I.rotoscopo  ON  (s
Lep  M)026).           In  stop  M026,  whmon  thie oxpXosurO  anode  is
biuli) or bul.b  stroboscope  UN,  it  is  judged 'wlaelt~or  the  display
is  displaying  the  manual shutter  time (st.e   M027').    Wheen the
display  is not displaying  the manual s   t. tor  Li tame  in  stop  M027,
it  jumps  to  step  M033  and  the 



nlag   FR131IN TO   is  sot   to  "1".           When  the  disl)Iay   is
,iiptIayirigL thae manilaI sIutter itime ini step MU027,  or when tIe )
oxptos r e  Jnode  is   to L  bulb  or  bu lb  stroboscope  UN,  thle
c.uil.iLnt of uie cmouiter ienmtory MODEA is obtained by adding "1" to the
jIocedilig content of tlie coLunter memory MOLDEt so as to be t..L-eated as
tUe current content of the counter memory                 . M.ll)E.A.
For example, witen the contentI of the cournter memory t 5  PUMFA is "5",
the current content of the cowuter memory beioomies "G6" (step  1028).
Then. it1 goes  to  step  M1029.        By  tills,  if  the mode butLon  A
is  turned  on wheni thle exposure  mode is not bulb or hu)b  stroboscope
ON, or when  the display  is displaying  the 201natlnual shuLLer time,
tile exposure mode is changed. JIn  step   10291,  it  is  judged  whether
tile content of I.hjo counter memory  MUDIEA  is "6" or more.    This
judgment of !s1.1ov M)029  is  made  for  changing  the  content of  the
counter itmemory  to  "0"  when  tile content of the  counter memory  MODEA
25 is  "G"  or  more.           The  reason  is  that  the  taking  mode
corresponds  to "O"- "5" of the content of the counter memory M(OIJEA and
there is rno taking mode corresponding to "6" or uitore.    That is,  if
the content of MODEA  is "6"  or more  in step  M1029,  it  is   judged  as
YES and   the  number  display p30Process  is carried  out (step M030) and
then  it goes  to step lit  step  M(031 ,  the  content  of  tile  counter
memory MflO)11,A  is   set  to   "0".       Th en   il  goes   to  step
M012. TIJnrefore,  tile  processos  of step  A029- 1031  mean  that  tile
oex posture mode  is cllauige(1  to auto.    When the contentt of the
counter  memory  IUDEA  is  "5"  or  less  in  step  M029,  it  is jjudged
whiether the exposure mode is bulb or bulb stroboscope (IN (step M032).
Wlhen  the exposure mode is not bulb or bulb & stroboscope  UN  in  step
MU32,  the processes  of step 1012 nqii(] 1013 are carried  out and  Lhen
it returns  to step 1158. Th erefore,  the processes of step  1`020, M032,
MU12 and M013 mean  that  the exposure  mode  is changed  within  a range
from t1hie stroboscope ON to the exposure correction. 



In step 1`032, when thle exposure mode is bulb or bulb i(& s. roboscopoe
ON, tiho flag FBDIINTO is set to "1" (step M033) nId 1tI1:i1oniLor tile
imanual slutter or interval time display Yt2    :liowik iln  1 i '.  2.'
i'  c.:arr iod  out  ill step  U422.      In  tlhe mn'i  I sIliilI.leor or
initerval  time  display  (stej' BI),  it  is .jiicIsod whiol-lior tlie
[lag  F1B1INTO  is "U" ill step 1311.    W eII I, l.   o  (io ao  bu LLton
I A is in the ON position and the manual shutter time  is sot,  as  the
flag  F13B11BNTO  is soLt to  "1",  the manual fhiu t iLr time is displayed
(step  BI3) acd  then it returns  to Ltop  M023.       If  the  mode
button  A  is  turned   ON when the oxp~osure  mode  is  bulb  or  bulb  &
stroboscope  ON  and  the 20ma) uial shutter time  is not being  displayed,
as  it goes  via stoep M026, M027, M1033 and M022, the manual shutter time
is likewise displayed.    Then,  the mode mark process  is carried rolt iII
step    M023, ald    in step M024,  the display  blinking Hag FZMLO1 is set
to "0", 0.5 second  timer is started  (step 25 M025) and tlhen it goes to
step 1034 shown in Fig.  26A. Next, processes after step MU34 will be
described. Suppose  that the mode button' A is  turned   ON and the flag
FIIIIIINTO  is set to "0" here.    Then, it is judged  that the flag
FBBIINTO  is set to "1" in step M034 and  it goes  to 3() stop  M035.
In  stop  1035,  it  is  judged  whether  tile mode button A is in the ON
position. When the mode button A is in the OFF  position,   the  blinking
of  the  manual  shutter   time display  is canceled  (step 11037).
T'hen,  the flag FMDCIIG  is sot to  "I"  (step HU30) and it goes to  step
M158 of the main 35 flow.    InI s tel) 11158, as  the flag FHDCIIG is set
to "I",  the    d is pIay  is  contLitiollS Iy  displaying  thle  one
second  manual shtlllter Lime (see stop  1159, M167 and P1C1G).    Then
thle mode butltoll B is  tUrned onl and when  thle flag FB11INTO  is set to
U ", it goes  to ste) HU03G.    Wiheit the mode button B is in the j()FF
position ill step H1036, the blinikiig of tlhe interval time (Iisplay  is
canceled  (step  M040)  and  then  it  goes  to step MM13.    The flag
FMI)CIIG is set to "1" in step  N039 and  then .lic p-rotoss of step M1158
of thle main flow is carried out. 



Ini sLot   M158, as  the flag  FMDCI)G  is set to "1",  it IJJ1fl5s tLo
stel) M159.    13y thiis,  the display keeps displaying 1.io Ollf s(c1(Olld
itlLorval  in e (see stop 1158, 1110' and N1GG). 'T'ho  H ilikillng  of
t.h1o manllal shitter  time display  and  the Hhinkijng of Llit  iterval
tine will be described Haereiuualter. When the mode button A is in the ON
position in step M035, or 15 when thle mode button B is in the ON position
in step MU36,  tLle cliarging stop process  is carried out  (step M042).
This  charging  stop  process  is made  in order  to avoid  the
continuation  of  charging  when  it  goes  into  the  processes, after
stop M042 during the charging.    After the process of 201step  M042  is
carried  out,  it  is  judged  whether  the  tele switch TELE is in the ON
positioII (step 11O03).    When tlhe tele swiLolu TELE  is in ON position,
it is judged whether the flag F1111NTO is set  to "I"  (step NO5W).
When the tele switch T'R LE  is  in  OFF  p'osition,  it  is  judged
whether  the  wide 2- switcll WI DE is in ON position (step 11044). WIhenu
the wide switch WIDE is in OFF position in step MOM,  tle time. display
b)linking process shown  in Fig. 28 is, carried  out  (step  M1O44').
In  the  time  display  blinking process, it is judged whether the 0.5
second timer is timed up in step TDI.   In  step TD1, when the 0.5 second
timer is not limecl up, it returns to MOB and thle processes after step
11034 are carried  out.    When the mode buttomi A or the mode bulitton  11
is  kept   p)ushed,  it comes  back  again  to step TDI via step M1043,
M044, amid 1044'.    When the 0.5 second  timer i s   ltimed  up  in  stop
TDI,  the  0.5  second  timer  is  started    again  in  step  '1'2.
Then,  it is judged  whie thier  the  flag FZMl,0i is sot to "0" (step
TD3). A t firstL,  as tr, e  flag    FZMLA)1 is set to   "0"  in  step
1)024, the  flag  F7AII01  is  set to  "I"  (it goes  to s tep TV4) :) an1d
thon  it ,goes  to  s tei TD5.       It  is  judged  whether the rIlag
F1ll.11101,) is  set to "O" in step 'D5.    At first,  as  tile flag
FIII110I.J.) is set. Lo "O", the display does not display  the time (step
'1VG), anld it returns again to step T'l 'Where 



Hiae  d ir.jIaJy  keeps  d isplaying  iuo  time  un1itil  the  0.5  seconud
I0 Aileler in  L.ilsued up1.     hlen     t he 0. 5 second  ti mer is  li
med llP., i L. it  :  1.'     olP r I.ni'  Y to sLtart Lthin 11. ii secon d
limer again; ;lIKI   i 1. gOOS  to  .sleo p  T1)3  whiere  i t is  judged
w hethier  t he 1I a. F7. 1;M.U1  is  scL, to  "0".    As tie flag FZMLol
is now set to "I1" when I t goes via sLei) T1D4, step T1D5 arid TDG, i t
goes to st eo  T1'17 thlis  timc.    In step Tl)7, the flag  FZMLOI is set
to "0" and  thoe  it goes to step  '1)8.    In step  TD8, the display
displays  the  manual shutter or  interval  time.              Therefore,
whieu  tLhe  mode buttoII A or  the  mode button  B is  kept being pusihed,
the  manuial  shutter or  interval  time  is  blinked  at 20 tLI  Cycle of
111z. In  step  M4044,  whuen  the  wide  switch  WIDE  is  in  ON
position,   it  goes  to  step  MM45.             Therefore,  the  time
diSp)lay blinking  procOss is not carried  out, and  the display does  riot
display   the  blinking  of  the  manual  shutter  or 25 interval time.
In step M4045, it is judged whether the flag F1BIINTO  is  set to  "I".
When the  flag  FBBIINTO  is  set to "I"  in step  MO45, a value obtained
by deducting  "I" from  tile ,  preceding  content of tile counter memory
NODBLB  is  treated ag the current content              of the counter
memory MODIJLB  (step 30 MOM4).       For  example,  wuhen  the  l)receding
content  of  thi6 couniter  memory MNO)131,1 was "6",  the  content
this  time  of the  counter  memory  fIUV101LB  becomes  "e5"i, azd a limit
process  of  thinis  counter memory   ODBJLB  mmin   is  carried  out
(steLp  MU47).    Thim liiing process  of this  counter memory -'
01)1l1,3nninn  is  a  process  for  settiing  tine  content  of  tile
coun ter miemory  MO111D13 to  "0"  wheni the  MODBLB  is  less  than "0".
T le  reason  is  that there  is  no  man ual shutter  time (:or r spod ing
to  Lhoso  less  than  "O". After the process of this  step H11047 is
carried  out, i the manuinl shutler or interval time display  process
showni in Fig. 27 is  carried  oult in step  M048, and after tUhe manual
sillitt.or  or  inlterval  time  display  process  is  finished,  the 3 ( 0
ill s  1i lter  is  started  (step  H(04f).    It is thien judged 



whlether the Wi(ld  switclh WIl)R  is  in UN position  (step  M050). Whonll
L. he widle swi Lch WI DUE is  in OFF positioon in step  1050, L.hio flagf
FR;UM1i)D is set to "I" (step1 HU51) and  the processes riftnr stop M034
are carried  out.    Whieni thme wide switchiH WiDE ini in  ON  posi Liol
ini  slLep  11U50,  it  is  judged  whether, the s poeod swi loll-over
swil.ch ZMIII, is  in ON position  (MOS52).' I             l Ily  this,  it
i~s judged  whether  tihe switchning  of thq display  of tIhe inanual
shutter time or interval setting  time is cimangeod step by. step or thne
same  is changed continuously. ThlaL  is,  whmezi the zoom  lever  is  in a
state  corresponding to  tlhe  direction  where  the  zoom  lens  is  moved
toward  the 20 wide  position  at a high  speed  by  thne zoom  lens  lever
(whedl the  zoom  lever  is  largely  moved  from  tine center position),
it is judged  whether thne 300ms timer is timed up (step H053). Th is  loop
of  stepl MU50,  step  11052  and  step  M053  is replatedl  until the
3OUms timer is timed  up.    When the 300m 2- tinier  is  timed  up  iii
step  H053,  it  goes  to o 0MD  where  ti e Jprocesses  of step  N044-
1053 are  repeated.              By  tills,  tlhe Cojitont  of  the
counter  memory  NODBLB  is  subtracted  every, 300U()s.    T'liat is,  the
nmanual shutter  time or  interval  time is cont iuous ly changed. 31)
Whon  the zoom  lever  is  in a state  corresponding  to the direction
whore  the  zoom  lens  is moved  toward  the wide position  at a  low
speed  by  the  zoom  lever  (whnen  the zoom lover is mnoved a  lillJo
from  the center position),  the  loop or stop  M050 and (105Z is repeated
ulitil the wide switch iS iiturne] off  ill step  M050.    Therefore,  al
though  the  contenC    or the counter  memory MODBLB  is  changed
immediately  after the  wide  switch  WIDE  is  brought  to  ON  position
from  OFF. Pos i tion,  the conitonit of the counter memory  MUDBLB is nob
changed  thereafLer.        Therefore,  if  the zoom  lever  10  ;'i l
1ightly  operated  to repeat  on and off  of  the wide  switch W118 while
keep pushing the mode button A or mode button B, the mannuaI shutter li me
is changed step by step. In step M045, whien the flag FB1INTO  is set to
"0", 



the  contellt  of  t.hie  counter  memory  MUDINT  obtaiiied  by l
doduct.ing  "I"  [roin  the  pereceding  content  of  the  coun tee m
1101* M1-Y y   1 NT  is 1.1-on1td as  Ute current content (step M(F54).
Thou, the  li i,. process of the MUDINTmin is carried otilL in  . .ut p
MUN5.   This  limit process  of MODI NTmin  is a pruoOSS  for sctiLng the
contenit of the couniter memory MODINT to "(" whieni the coii tent of the
counter memory MUDINT is "O" rI' loss.      The  reason  is  that  there
is no  interval  time c(oreospolldillg  to  "O" or  less, and the
processes  of stepl M04 8- M4053  are  continuously  carried  out.
Regarding  thie IedIlcLtionl process of the interval Lime, as it is carried
out 0 in  the same mannler as  the deduction  process  of the manual
shutter time, the detail thereof will be omitted. MWen
the mode  button  A  or  the mode button  13 is kept           pushed to
change the manual shutter L.inc or iiterval Lime and the wide switch WIDE
is turned off, the  flag F13111OLD is set to "1" (step H051) and as long as
the mode button  A or the mode button  B is  turned  off,  tLh processes of
step  M043, M044 and H044' are continued and It reaches  tihe time display
blinking process, and as it is judged  that the flag  F13111OLD is set to
"I" in step TU5, it 30 goes to step TD9.         Therefore,  immediately
after a desired manual  shutter  or  interval  time  is  finally  obtained,
tile finally  obtained  manual  sihutter  time  or  interval  time  is kept
displaying  on  the display  for  a  predetermiiued  time. That is,  the
display  does not display  tue blinking  of the 35 manual shutter or
interval  time  immediately.             If the mode    43. *Ilint LLo    A
or   the  mo de   but toll  B   is   kept           pushed oto reaftLor
the dislIay  displays  the  b1 inking  of the mainual shutter  Linme or
the  Inierval  time.          In step TD9,  the flag 1FIIIJ0Li) 'is set to
"0". In  step  M043,  whtenx  the  tele  switch  TELE is in the ON posi
tion,  it goes  to  step M056.    Wlheni the flag FBBIINTO  ii. ;ot  to
"I",  ani adding, process  is carried  out such  that the 



value obtained by adding. "1" to  the preceding  content of the cotuiter
memory MO)D13L8 is treated as the current content (of tIhe counter memory
(steLp M057).    After the limit setting pro(Css  of  tIhe  M(OI)MllBmax
is. carried  out  (step  M058),  it g>o s  t.o   hoe  IInnIa i    sI It.
ter  or  iI tocrval  time  display  to IiSpI)lay   1.tI?  m naniist
shIuLtter   or   inierval   time, aiyd t.hireonartor,  it  goes  t.o  step
HOGO  to  start  the 300UIs  timer ,lnd l   Ifin   it i roes  to  step
1IOG1  to  judge  whether  the  tele swiLcha TI'l.l.  is  if (N Ipositioln.
Wswen  te    tele  switchI TELE is  ill ON  p0osition. ii1  step  HOG1,
it  goes  to  step  M063  to Jiidge whother tile velocity  switch-over
switch  ZHIIL is iii ON os  it ioil.    Whlln  tile zoomH lever is  in a
state corresponding 20 to  tile  direction  where  thle  zoom  lens  is
moved  toward  tile tLole  position  at a  low  speed  by  the  zoom  lever
(when  the %(0(111 lovor  is mioved a  littlo from  the center  position),
th e loop of, steLp  HOGI and  s etp  M063  is  repeated.            Wlien
tile  zoom 25 level is in a state corresponding to tlhe direction where
tile. zoom  leIns  is moved  toward  thie tele position  at a high  speed
Iy  tile zoom  lever,  it goes to step M064  to judge whether  tlhe 3001Ins
timer is  timed up.    Tue processes of step M061- M064 anI   repeatedl
until  tile 300ms  timer  is  timed  up.    Whlen tile 3  300IIIs . timer
is  timed  up  in step  M04,  tlhe  loop  afLer  step M043 alltI M05G  is
repeated via HOC.    As thle process when the Leoe  switci  T1'ELE  is  inI
ON  positioil  is  the  same  lo  thle process  wlhon  the  wide  switch
WIDE  is  in  ON  position  only except tiat tile manual shutter or
interval time is subjected 35 to  a  reduction  process  when  the  wide
switch  WIDE  is  in 011    position  but  the same  is subjected  to an
addition  process wihena the  tole switch TELE  is in ON position,  the
detailed (lescriptiont thereof will be omitted. < AEAF(AUTO EXPOSURK AND
AUTO FOCUS) CONTROL Operation) .  Figs.  20  to  31  show  the  flowchart
for  the  AEAF CONTROL Operation  thaL diverges  from  the MAIN  Operation
at step M165. 



Titis operation is executed wlieni the photometric switch SWs changes fromn
OFF Lo ON,  and a combination of the modes i -, c; cor roc ct.  Al so,
LItis  operation  is  executed  from  a L c rani na I o f AI.AF CONTRIOL 2
af Ler  the operation  temporarily di vorges  a  CIfAI?(:r operatioia
durinhg  Lti s  operation,  from l.n rii nn Ia I  oI' AIEA F  CONTIROL  3
after  winding  i n  con t i nuous .lhio Log ra lih i jig mul(le. ,.
In  steps  AF1  to  AF3,  whein  the operation  diverges From a mi(Iway of
AEAF CONTROL Operation  to CHARGE operation atade thue  re turns againt to
thuis operation, as the pitotometry operatiion and the distance measurement
operation are already rinisihod as  will  be described  ]hereinafter,  AEAF
jump  flag FAKAF is represented by I in order to jump these operations and
the flag for else is represented by 0. KY               WWhen the operation
diverges from the MAIN Operation, tue operation checks        the  state
of  the auto  release  flag FAIIOUREL inu the steps AF4 and AF5, and    if
the auto release rI ag FAUTORKL  is 0, the focal length  is displayed.
This rlag  is  set  to  I  at  the  time  whIen  the  second  shooting
downward in interval  mode or the second shooting  in double self riuode
are executed.    III these cases,  the photographing is automatically
executed even if the photometric switch SWS 30  atd the release switch, SWR
are in OFF position. The voltage checking operation  in the step AF6 is a
procodure  for  measuring  the  charged  voltage  of  a  strobe condenser.
When thio vol tage is 270V or more, 270V charged flag FFCII270 is
represented by 1, and DGY is set by dividing 35 the  voltage  into  thlree
stages  withI  reference  to 315Y and    4     0  45 8 r1V.    The strobe
coiidqenser is full charge at voltage 330V, ,I111d  thIe  gu ide  nit iuilt
of  tihe  strobe   is  determined   ini X1(Oor(.l.nlce With a fuLl. ::harge
condition.     On the other hand, l.h is camora is controlled         such
that tile strube is emilted .; wit'll z 0V or more evell if tile condenser
in not fully charged. Therefore,  wheon tLe voltage does not reach 315V, it



is  noessary  to  (onotuc I  tie  lower i rig  of  tie  guide  number
I)ocfalisO  otherwise  the  exposure  becomes  under.          DGV  is a
paianioLEo1r indicating the lowering of the guide number due to a tfal I or
the strobe charged voltage.    [GV  is set to 0/4 at :315;V or msoro,  /4
tit 285V- 31.5V and 2/4 at 285V or less. II         Stop.  AF7,  time
charge  request  flag  FCH1GRQ whxi ch  is  ostabJishedl  through  FM
calculation  as  will  be (loscr i bd hereliaraf ler is selt to 0. Step
AF8, AF'  are performed  to determine conditions of  tile  FAUTMIE1. flag
and FAEAF  flag.    When  both  FAUTOREL rlag and FAEAF flag are 0, steps
AFIO and AF11 are executed. This  conditioim  inea is riot an interval mode
or a secord shlootinIg  of  double   self   timer  mode,   and  AEAF
CONTROL p lyerationl  is  diverged  from  the  MlAIN  O peration  or  the
WIND o perat ion.   ln step AF10,  tire distance  measurement data  is
input from  thle sub Cl'U, and tile LENS LATCH (LL) CALCULATION subroutine
(see  Fig.  32)  is executed  (step  AF11).   The LL CALCULATION
subroutine  is  all operation  which  determines  a ; o sieving  amount of
tile  taking  lens  to  focus  the  taking  lens a4ccording to the dis
tamce measurement data. When at t leaslt one of these  flags  is 1, steps
AF10, AFHI  are skiipped.   Tl'hiis condition  means  an interval Meodo or
a second shloutinm  of the double self timer mode. Lin  this  condition,
LL data  which  were  obtained  in tIIe preceding  LIL CALCULATIUN
subroutine  are  directly  used. Therefore   when   th e   iirterval
pIhotograpIting   is   executed, tine state of focus is tile sane as tie
first shooting.         When thle i ILerva I  photograph uing  is
executed,   the  photographer  is 3j. usually away from thne camera.    For
example, whlen a slightly    .  0 movi ng  object  is  taken,  if  tle
distance  measurement  is perforI10d   every   t i ne   tile   photographi
rig   operation   is 1performited.  i t  becomnes  oult-focus  whieii  the
object  is  moved away fiom  the center of thle screen.    The reason is
that thle a tto-foctus is executed by measuring a distance  to the object 



positioticd in the ccleicr of the screen. lit  stei) AFI- AFIG,  all
procedures  relating  to p1hoLonetry  are  carried  out  excepting  a  case
where  the roiutin e   comes  ha c k   to  AKAF  o peration   from a
temporarily 10 dlivorgedo  CHZAIMGE opera lion.      In sLepi AF13,  the
DX code  of .1e ri 1i ln Lthat is sot intto the camera  is input and
converted Lo sus i (. iv i.y ihl row,   t j oin SV. Theo  th   *iv ivs ion
code  DIV  is  alpha-coniverted  in step AP14 for use in an FM
(FLASIIMATIC) CALCULATION  subroutine I elow,  whereinl  the  aI phia
value  comprises  an  amount  of var iatiLion  in  FuI 1-Upeii Aperture
F-number  of  the  zoom  lens posiLioned  at  lhe  sp)ecified  focal
length  position,  with r espect lo  the Pal I-Opera Aperture F-niumber of
the zoom lens positioned at the WIDE extremity. 2()           In step
AFl5,  photometry data  is obtained  from sub C(:l'. while  in step  AFIG,
an AK (AUTO EXPOSURE) CALCULATION subrouline  (see Fig. 33) is called and
AR data is calculated. fil  Step AFl17, FM(FLASIIMATIC) CALCULATION
subroutine showii in  Fig.  34  is called  and  the FM data  is set.
Wlhei 2'- thle   rout ine   comes   back   to   th is   operation   from
tile . onporar i J y   divertedi  CHARGE1  operation,   AK   CALCULATION
subroutine is skipl)ed.    However, as there is a possibility that DGV  is
changed  due  to  charging,  tile FM CALCULATION  is executed agaill. 30
After the FM CALCULATION subroutine exits,  step AF18 is  executed  to
decide  the state  of  the release  lock  with reference  to the FRLO(CK
flag.   If flag  FRLOCK  is set to 1, steps AIFID-21 is executed.    The
release  lock is set in such cases  as  that time Jens is  located  iii
time zoom area and tbe 35 object is too mnear and  that tile lenis is
located  in a macro-    pos i LionI an(I tilie object is too far.    lit
these cases, as it is  (lifficu It to obtain a well-focused,  photograph,
the green lam)  is  L I inked  to  give  a warnitng  to  that effect in
step AFIU- ATF2I.      After thle plmotometric  switch  SWS turns OFF, . le
red lanip and th e green lamp are made OFF to move the 



prUCoss i nig to MA IN Op'era ti on. JIm  step  AF18,  whenm  flag  FRLOCK
is  set  to  0,  a dIeterminationi is made ns to  whether processing  is
diverged ror CIIARGE, Oi}oration-.  In  step  AF22-AF24, when  tile charge
vol  afe   (Pr  time   s trobe   contden scr   does   not   reach   a.
irodetlterimined value anid therefore a charge  is demanded, the rmc)utLie
.is cliverged to Uici acUTE Operation of Fig. 35 under the com(dl itioons
tiha t tho mode is not interval mode or even if the modle  is  the
interval  immode,  time photograph inig  operation' is for  tile first
shmootimg,.    That is, in  the  second  shooting downiward of tire
iiitorval photographinmg, even whllen  the charge voltage does not reach
the  predetermined  value,  time strobe is  emnitte Ld  by only  tile
cimarged  voltage  and  thie  following release sequence is executed. 2V
1ml INTERVALJ CONTIROL Operation, as is shown ill Fig. 38, a charge
comitrol is effected  every  time one shooting  is mmad(e.    The reason is
that when the charge voltage does not reachm  lmo tpredeterniiued  voltage
in  this  control operation, lmo vol tago  is not be increased  even  if
time charge control is executed again. In  steps  AF25-AF27,  the  lenis
latch:  (LL)  data  is Output to  tile sub C(I, automatic exposure  (AE)
data for the sillitler commtrol is  supplied  to  tibe sub  CrU aimd
flashmatic (FM)  data  to  be  usedI  for  the  strobe  emission  timing
is 3()    ovided to time sub CGPU. When  flag  FAUTOREL  is  set to  1
(automatic  taking notdc),  judgment  of  la mp  indication   and  status
of  time Jho tommoLtric  switch  an(d  release  switch  are  skipped,  and
processing jumps  to a terminal AFA  in Fig. 30.    When flag 3l; FAU'l'OEL
is  set  to  0  (normal  taking  mode), in thle case the    stirobe is
emitted based oll FM data ini steps AF29 and AF3U, I1.1o  red  lamp  is
lit up and the process is moved to a Larnminal AFI3 of Fig. .30.
Afterwards,  step  AF31  is  1)erformed  to  determine whol th er   the
greeni  lamp   indicator   s hould   blink   or  be 



(:oitiUUuously turned oll wi ti  reference to flag FGLMPFL which ;S set in
the LL CALU[VI'lON  subroutine.  If flag FGLMIDFL is set l.  0U.  tle
greell  lamp  indicator  is  continuously  turned  oin (sLop AF32).
Otherwise, the green lamp D blinks (step AF33). T'he lighting of the green
lamp           means allowaiice  of phiot.ogltaphitig,  whailo  the  blinki
tg  thereof             means  a n11- sl.eps AF34 anid AF35.  the release
switch  SWR  is waited to be turned ON            under  the  cordi tioII
that  the 1   hotoiiet~ric switch ShWS is kept in an ON position, and whien
the SWS is turned OFF,             that is, wheni the finger  is removed
from the shrutter button, the red lamp and green lamp are switched off in
step AF43a and the control operation is returned to the MAIN Operationl.
Wheii the release switch SWR is  turned  ON, the 0 colitrol operation is
moved to step AF30. In   steps AF36- AF43,  three seconid timer  is started
wheni the  first  shooting  of  the  interval  photographing  is m a de.
Similarly,  ton  second  timer  is  started  when  the first shooting  is
wade  iii self  timer mode,  or double  self tiner mode, and five second
timer is started when the second shootinig is made in double self timer
mode.  In the case of the seconid  shooting  downward  of  time interval
photographinjg,  as 1ime  timer  is  operated  in  accordance  wi tlh  the
content  of M(O.DEB as mentioned above, it directly goes to the time count
operation of step AF44 downward.    When the mode is neither tlie  interval
mode  nor  the  self  timer  mode,  it  jumps  to a terminal AFC of Fig.
31. Steps AF44- AF"54 constitute a loop for waiting thle above-montio ned
timer to be timed up.    Besides the time-up, 35 thI  operation  can
escape            from  thle  loop  by  means  of    4-q* . opelralion  of
a mode hiLLoni.    In  this case,  the  red, green .alinp amid the self
timer lamp are switched off in steps AF55 ard AF5G3 anid  the auito r
olease  flag  FAUTURKL is cleared.    After niallimmg the MlOlR
JNITIALIZATION operation of Fig. 25 (step A; AP5G), it jumps to tle MA.LN
Operation. In the second 



s!hooti ng  (lowliwal(l of  the  in tervai mode,  the  remai iiig  time of'
Liho Liner is displayed. Also,  when  tLie  remaining  time  of' tie timer
becomes Hihre seconds or less. thme self timer lamp is blinked at 4H1z. I)
Whei  tinme  is til), in the case of self timer, it directly (oes  Lo  Lt
Ii  terniniial AFC  of Fig.  31  and in the case of double snlf tinmer, .it
goes to thie tenminal AFC of Fig. 31 after  the  flag l;AIJlT()lR, is
invor toil ina  AF59. In the case of double self timer, the Ilag  F A
1'H0itl x15, is  set r-on  0 lto I whe n  L Ite first sh oot in   is 1j
inanlo amid  rolrtiurno(  from  1 to  0 when  thie seconid  shoo ti ig  is
minade arid  therm  aitomumaLtic  phzo tographitig is released. ln the case
of   interval   mode,   the   interval   time established in  sleps
AFGO--AF64 is set  in the timer, and the maximuni value  of  thme number
of  taking  frames  is  set  to  40 20 flralncs  wien I the first shooting
is made and the auto release flag  FAUTOREL  is set  to I in order  to
automatically  execute tIlie  second   shooting dowanward.          When
the  second  shooting downaward  is made,  tihe remaining  time  display
is set  Lo "0" and  therm  it  goes  to  the  terminal  AFC  of  Fig.  31.
The 25j PIrocedure  of step  AFG4  is made  in order  to avoid  that  the
. d is)lay  returnis  to niumerical figures other than 0 owing to fi Ilr(e
UP. In  steps  AF65- AFG7,  time  lamps  are  all  put  off l)efore the
exposure  is executed and  the shrutter start signal 30 is  output  to  a
sub  CP'U.          In  steps  AFG8  and  AF19,  date exposure   is   proh
ihi Led   wihei  mulLiple   photographing   is e f r ec ted. If Clio mode
is nol, Lie bulb mode, time operation is dliverged fromi step AF70 and time
input of a shrutter operation 3") F'inish  signal  from  the  sub  CPU  is
confirmed  in  step  AF7I, ..    .  ..   .   .  .. .. ..... .... ... . ...
.    atid theo  it goes lo tile WIND Operation of Fig. 37. Wheen  the  mode
is  the  bulb  mode,  the  input of  tile shutter start sigiial from the
sub CIPU is confirmed in step AF72 and  it is judged whether the
photographing is tile bulb 



tj expostre  photograph inug  or  the manual shutter  photographing iln
stop AF37.    If it is tile bulb exposure photographing,  it is wai 1(l
ill steps AF74 and AF75 that the finger is removed rroi, tLhe s-hutter
bluttoln and both photoinetric switch SWS and rLIease  swi i te  SWIt are
tur ned  OFF aid tJe, a shutter close I gri!llfl  iS output iii stop AF7G.
If it is  ilhe manual shutter, t. ho  MANUAI. SIIMl*TEH  'TIMlE  COUNT
subroutine  of  Fig.  36  is ca I Io(1  inh  step  AF7'1 and  a shutter
operation  end  signal  is oilptil.  aItor the couLotilcj operation is
finished. ( 1,1.(LFNS ,LATCH) CALC.U1ATlION subrouti le> Fig.  32  shows  a
flowchart  of  thle  LL  CALCULATION sribrouitirie  that  is  called  from
AEAF  CONTROL  Operation  at stop) AFII. Iin tile L,. CALCULATION
subroutine, AF data (distance- nrasuireiiienit-iniforniaLioni)   is
converte(1   to   the   distance 2  mealsur elmlenlt  step  in  step  LLI
with  reference  to  TABLE  4. 'I'llTeh,  a  I mit  p)rocess i ig,  wi ich
I imi ts  the  range  for  the distance  measurement step  between  "1  and
20"  is  performed. In, s tel) LL2,  f lag  F(hlI'1PFL, whicch  judges  if
the  green  lamp indicator U should  blink,  is set to 0.   Flag FHTSIFT,
which is  tile  flag  to  judge  if tile taking  lens  should be shifted
froin tile macro extremity to tile tele extremity, is set to 0. Wlhoen flag
FGlNI'FL equals 1, the green lamp indicator u blinks. Flag F nLOCK
equalling 1 means to apply the release lock. lhaving  flag  FMTSlFT  equal
to  I means  the operation  of  the 3( 1 hens  should  shift  from  the
macro  extremity  to  the  tele oxlreni ty. Then,  step  LL3 is executed
to set a temporary  lens latch  IL value equalu to  the distance
measurement step  value so  that tile number of the lens latch steps
corresponding  to 35 (.h0e distaulce measurement steps can be obtained.
Ii, step  1,1,4. a determination  is made as  to whether ilzc distance
measurement step equals "1".   When the distance m1as1Urment equals  "I",
step LL5 is performed  to determine ilF  l t    macro  swi Luc-   HCRO   is
ON.      When   the  distance 



.; measuroinemit step  is  equal  to  "I"  and  macro  switch  is  ON,
rlags  FRL.OCK, FGIMI PFL and FMTSIFT are set to 1 (steps  LL6- 1.1.8)
before  the 1.1. CA.CUILATION subroutine exits and returnis t.o  s opl
AF.12  of  t.Ieo  AEAF  CONTROI.  Operation.         ln  t iis c:ond
it.ion,  tIIe rIonaso  lock  is applied,  even if the sIutter I xliLton is
pressed. When phlotouietric switch SWS is ON by pressing tile 'II II b, t (
I II .onl  15,  tLhe  loins  is  shIifted  from  the  macro !x I reII i ty
to  thie  tl o ox t remi ty.   Then, processing returns Lo t.hI(e AKAF
CONTROl. Operation. WIhnoi  the d is tance measuremen L stOp  is not
equal1. "1" or maev(1  SWiLcIh HCIR) is OFF even if the distance
measurement s;Leop  is  cqlual  "I".  s Lep  LL9  is  performed  to
determine whont.lher the distance nmeas urenmen t step  is more thaan "19".
Inn step  LL1J, when  the distance  measuremenat step  is less  than "19",
tlhe subroutine exits and returns  to  tlhe AEAF CONTROL  Operation.    In
either  tine macro  mode  or  the  zoom m o1(Ie,  when  thne distance
measurement step  is  more  than  "2" auid  less  thtan  "1I",   tle
processing  returns  to  the  ABAF CONTROLS Operation.   rhTerefore, wheni
tlhe distance measurement stoL) is  "1" and  tihe zoom  mode  is set,  the
release  lock  is h10ot a p)l)lied. Whien tile distance measurement step is
more titan "19", steps  .1I0 and  LLll are executed  to set flag FGLHPFL
to  I acnd the lens  latch  (Il,) step to "18".   Because only eighteen.
steps  (Erolml "l"  to  "18")  are  provided  with  thle lenis latch oseps.
Step  LLIZ  is  performed  to  determine  whether  the macro  swi tca  ?CRO
is  ON.    If  the  result  of  tile  test  is affirmative,  tine
subroutine quits and processing  returns  to tihe point. in  tile A1sAF
CONTROL  Operation  from  which  tile LL (:ALCULATION  subroutinc  was
called.   This  is  because  it  is :3v desirabJie- to permit a photograph
to  be  taken,  even  when a    5Z . subject  is  too  close. for an
in-focus  picture.   However, as rlag  FGlMPFL  lias beoen  set to  1,
tihe green  lamp  indicator D will blink  Lo alert tlie photographer of
this condition. 



If the macro swi tch MCRU is OFF (step LL12), a test is 5 made of tihe
distance measurement step to determine if it is greater  tlian  "20"  (step
LL13).    If  it  is  less  tLhan  "20", processinig  re turns  lo  thie
AEAF  CONTROL  Operatiou.    Hence, witen  the distance measurement step is
"19" in the zoom mode, hlie greeti  lamp  indicator  D blinks  to  warn the
operator to () sw i toli  to.  the  macro  mode.    However,  photograph i
ng  can  be performed by pressing sluit ter button 15. Iii sLtel) 11,14,
wlien Llte distance  measurement step  is moiure  tliani  "20",  fla .Fr,
HLOCIK  is  set  to  I before  processing reltunils  tlo  Llhe  ARAF
CUNTRUL Operation.   Whten  the distance 15 measurciimen t s tel) is iiuore
tlian  "20", an  in-focus  pliotograpi canniotL   o obtaine(l, even  if
the pl)oLograpih  is  taken  in  the ZOOII moode.   Tlhererore,  tine
camera  is programmed  to prevent th.le  taking  of suchi a picture,  even
if the shrutter button  is pressed.    Accordi ngly,  whten  tine
subroutine  executes  steps 201I.1.13 aind  1,1 4,  tIhe  release  lock. is
applied,  and  the green lamp  indicator D blinks.  Whien tine LL
CALCULATION  subroutine is   completed,   processing   returius   to  the
ASAF   CONTROL su lbrou t i tie to perform step AFG. In  the normal
photographing  mode(zoom  mode) though 25  release lock is applied, the
operator can take a picture if the macro switch is set to ON. However, in
the macro made, if the release lock will be applied, the operator can not
take a picture iln ally  way.   It  is  desirable  to  permit a photograph
to  be taken under Ute above condition if the operator wishes to
photograph. 301'lierefore,  when  the macro switch MCRU  is set to  ON,
release lock  is  not applied  even wheen a subject is  too  close  for an
in-focus picture. 35    S3. TABLE 4 CIIANGING DISTANCE          ZOoM
MACRO LENS     FOCUS      LENS     FOCUS T, ':,FP      ZOOM     MACRO
LATCH   POINT       LATCH    POINT 



J                             1      10.00O    ROCK      WARNING 6.00m
1.0(0m 2,                            2        5.1Dm      2        0.97m 3
3~~~ 7o 4.  501  0.   4 fit .1 f;I              '         1G         I
3G I      .         I031  O. (; 2 III I ,1                          17
1 . U3in    17      0.1 .m 1. U m111  0. G4m 18
18        1.03m.    18        0.61m 19D                           18
1. U3m     18       0.61m ;!t)          0.. On    U. 58l
(WARNING)           (WARNING) 2(.                          LOC
18       0.61m 0.50m   0.40ii                                  (WARNING)
<AE (AUTO EXPOSURE) CALCULATION subroutine> Fig.  33  shows  AE CALCULATION
subroutiine  called  in 25 step AFIG of ASAF CONTROL Operation. This
operation is a procedure for establishing an AE data to be output to the
sub CPU. Iii  steps AEI--AE4,   the exposure mode showit in Fig. 8 is
determined.        If  it  is an establishment  including a 30 bVIulb,  the
bulb  is established  to AE data  in step AE5 and Lhulel it returns to AEAF
CONTROL Operation. If it is a iniode other tlan the bulb mode, the upper
1imi t  a n d  the  lower  limit  of  the  photometry  value  are l ini led
iii sleps  All  and AE7 and  in steps AE8' MAUG, when 35 the photometry
value B3v is equal to the  lower value  limit,    . IIo p1hotorn elIay va l
(to lower Iimit flag FI3VHIN is sot  to I anId i' riot eq tial. it is set
to zero. in  step  A F.1,  the  exposure  value  Evs  is calculated r om  n
r min soesi tivi ty  itnformation  Sv, a photometry data Fiv, aiid a
correcti oi value cX of Full-Upeu Apertutre F-iiumber ac(c0*rd i ng  to
the clhaiigo  of  the focal  ieigLtit from ithe WIDE ext remn i (.y. II
steps ARI2 anid AE13, wheni inn exposure correction 



inode,   correcLioio  is  'inade  in  order   to  obtain  a  brigh t 1
xposuollre by doducttilif, 1.5 from the calculated exposure value EV S. As
eloser ilmd(  ini  the  forogo i ug,  as  the  in terva I tlto Logr apl  i
rig  is  ususally  effected  inn  the  state  where  the (ca1iera  is
fixed  to a tripod,  etc., there is no fear of hand shake evert if a slower
shrutter thain that of a normal taking oode is effective. Theerefore,  ii..
steps  AE14- AE17,  the  lower  limit exposure  value  Evsmini is set  to
6. 0 wheni  the exposure  mode is other  than auto mode,  or wheni  the
exposure  mode  is auto and the taking mode  is the interval.    Similarly,
the value Evsmini  is set  to 9.0 when tine exposure mode  is auto and the
taking mode is otlher tihan the interval mode. When        tihe  exposure
mode  is  auto  mode,   if  the exposure value Evs  is smaller  tihan the
exposure  lower limit value Evsinin in ste;) AR18-AE21,  or the photometric
value is liniuited at  its lowest  limit,  tine automatic  strobe  emission
flag FAUTUSTB  is set lo.    so as to emit the strobe lighlt. Accordingly,
if  it  is  not  established  to be the it terval  minode,  the  lower
limit  of  the  shutter  speed  is H) lowerted automiiatical Y and  thie
cliance for emitting tite strobe becoies small. Iit steps  AE,22--AR24,
the upper and lower  limits of I-lne exposure  value hvs are  limited  and
thte same is returned l.o AEAFl CONTROL Opera tiout by servinig  the same
as AE data. < : FMJ (FIASIIMATIC) CALCULATION Subroutine>    Fig.  34
shows  FM CALCULATION  subroutine  called  it step AF'17 of ARAF CONTROL
Operation. lli s  operationl  is  to  decide   the  emission   or nlon
eaission of tle    strobe  and  the aperture  value  Avs when thle st robe
is emiLted. InI steps  FH1  PFR5,  the exposuire mode returns  the FN dlaLa
to  Llea AEAFt CONTROL Operation as "strobe no emission" wollni  iII
strobe  OFF  i'iode,  exposure  compensation  mode, and 



bi I, modo, or   "!ihdn  in anto mode and  tlhe flag  FAUTUSTB  is
___ 'n. t o. (1  i it  uie AE' CAl-CUIA[.LON subrouti! e. III ot.holr (asos
tihan  the above,  thle aperture  value Avs  is  forntd i   rea inthe
deistance  maaeasurement daLa  and  the to f'n11roaueO  gUPide-
mItainiber.. in  stePa  FMG  and  then  tile aperture vnatti  Avs is
correcteol in view  of the information of ch arged vol tage I)GV  ill stop
FH7.    The reason  is that as the guide nhJIntle)r  is  es tablished
witlh  reference  to   the  full  charge time  of  time strobe  condenser,
unless the guide number is lowered when  Uheexposure  is low,  the exposure
becomes i IIder. III step FH8, tile aperture value Avs is added with a rilm
sensitivity  information  SY and  in steps  P119 and P1110, time  changing
amoutit 7.GDV caused  by  zooming  of  the  strobe i  tself is added whion
it is in tihe zoom area.    The reasomi is that a  l ight projecting  angle
of the strobe  6  is  changed 25  according to the  angle of view which is
changed by zooming of tile taking lens. Furthmermore,  in FRll,  the
changing amount a  of the Full-opemi Aperture F-nuniber based on the focal
length of the lons is deducted from  the aperture value Avs. 30
1Ii  steps FI12- FKA14, time upper limit and the lower I jinit of tile
aperture  value Avs are  limited and  the charge request flag FCIJGIR(  is
set to I based on the result of the vollago  check  operation  called  in
s tep  AFG  of  the  AEAF CONTROLI Opera tion whioi thle voltage  of the
strobe  condenser 3nr is 2'70Y or less alld thlen  returned (steps FM15,
FM16).    < CIIARG EI 0PE'RATI ON> Fig.  35  shows  the charging  operation
diverged  from stops AF23 and AF24 or tile AEAF CONTROL Operation. Steps
CIllIl-C119 are a loop for repeatedly  executing Ute *c hliarginig  control
of  step  CIIG at  a  cycle  of  125ms.           The o 1erat ioll can
e scal)e  from the loop when it is determined lo  he time-uV or to be
charged voltage of 280V or more from tlhe charge time up flag  FCIITUI' and
280V charged  flag FC11280 



erected during the charge control operation in step CIIG. In  Lho  (case
or  an  automatic  photographinig  in  an i , norva I  mode,  etc. ,  it
can        escape   to  step  CIIIO  by tL~t:)~i1_ on1 a selecteld onme
of the modo swi tches (mode button A, J miodo hilt.Lon 11 and cloar button
C), and whien the mode ip not all  auto maL tic  phiotogrii-phing,  it  can
be  escaped  when. the f inger is remove(d from  the shutter but ton.
IEvenI  whon  the charged  voltage  does  not reach  280V wi thin  a
pre(letormined  time  and  it becomes  time-up,  it can escape fromn thle
charging operation. In the case of such an escape,  tile red and green
lamps  are switched off in steps aiio - GU (,111 2  and a charging stop
operation   is  effected.           After releasing, thle automatic
phllotograp)iing, it jumps  Lo tile MAIN eI)oraL ion. When the charged
voltage  reaches  280V  before  it is I.imod  up,  it goes  to  steops
C1114- CIIIG via  step  C1113 where J K) S the red  lampI) is  I ighLed
when the mode  is not the automatic phoLographing  mode  so  as  to
indicate  that  preparation  for emission  is  over,  and  after  the
charge  request flag  FCIIGRQ is cleared,  jrocessing  jumps  to the AEAF
control 2.    Whien it  enters   to  the  A EAF  control 2 from this
operation, as de) oscrib(ed above,  the photometry, distance measuremenit,
etc. a r e omi lted  an(l calIculation  is effected  using  the  preced ing
da La. The vol lage  checking  at  time time when  the charging is underway
is  effected  with  reference  to  280V  and  the 3 voltage checking after
tle charging operation is effected is With    5-7 rerference to 270V.
1he reason is thiat a voltage drop due to the stop of the charging
operation, noise, etc. is taken in to cons ideratioii. ( MANUAL SHUTTER
TIME COUNT subroutine) Fig.   36   shows   the  MANUAL   SHUTTER   TIME
COUNT sbtiroUitilO  called inl step AF77 of the ARAF CONTROL Operation.
Whlil tile manual shutter  is established,  tile shutter 



speed  call be changed  in  accordance  with  the correlation of Table  2.
At  thi s  tiine,  as  t Ie aperture  is controlled  in )  lii  a maIinier
as  to be  fully opened, tle exposure is decided by Lho shut.ier spec(l an
id the Full-otpeoi Aperture F-number. However, the    established  shutter
speed  is decided Wi i   .1  I'f 'lollC  1.o  t. Ii  Fu I I-open Aper Lure
F-number when thle taIk illg  Icils is sot Lo tile WIDE extremi ty, and
when tlhe focal leligull of  the lois  is changed,  the same exposure
cannot be olI)Lnai ii,  at thle sante shut.Ler speed. 1l view of the above,
therefore,  in this camera, the shutter 'Sp)eCd, which has been
established  with reference  to tHie  WIDE, oxtremity  is  controlled
such  that  the shutter 20 spmo (I  is  established  again  in  accordance
with  the  focal I elg Lll Or tile  letns in order to obtain  the same
exposure. Tho correlat ion  of the re-establishment is as sh own ill Fig.
15.    Ill the Table,  z  denotes  tile changinig amount of I.hte Full
-oponi  Apertnre F-number, and D1  denotes  tile content 2n n(1   7) of the
MODB131,1, and D2 denotes  the display onl the LCD .3 (1    *  TA IIEIt 5
UNIT : SECOND WID  '-              a-t TELE/NACRO Dl  1)2     1/4    2/4
3/4    4/4    5/4    0/4         7/4 I;  1    1      1      1.25   1.5
1.75    2       2.25    2.5 N                2    2      2      2.5      3
3.5      4     4.5       5 3    4      4,      5       a      7       8
0       10 4    8      8      10     12      14      1G     18       20 5
15 1 G       0      24      28      32     36       40 l    ;  3 0     :3 2
41     48      5 0    64      72       80 I  60      64      8/1    90
112    128    144        l(l vie  shut tL.ar  speed  shown  inj Table  5
is  decided  in act)cordatico wi Li the following rel A t ion. shutter
spee(d0.25X2(n-1)X (4a -+-3) and     tle  flowchart  of  Fig.  36  counts
this  shutter s po ed. 



In  Fig.  30,  steps  MS11-   S5  are  a  procedure  for find(ing  2(n-1)
aid 1)iutting the same  into Tn, and  a product of Tna found  by  tii s and
Tee  found  in step MS0  is found  in 20  steL) MS7,  and  thi s value  is
set  in the counter tucrrr. Steps HS8- H130 are a loop  for deducting  the
value of  the  counter  MTCNT  at  a  cycle  of  250ms.             By
counting uvitil  it  becomes M'N'CNT=O,  the  shutter speed decided  by
the above relationi can ho couunted. 2 5           III Lthis way,  as  the
shutter speed  is re-established suich  that  the  exposure  value  becomes
constant  even  if  the focal  length  is  changed,  it  is  not necessary
to establisi lthe shutter speed every time the focal lengt i  is changed. <
WIND OPERATION> 30            Fig.  37  shows  a  wind  operation  to
which  it  goes a rLor AIEAF CONTROL Operatioon is fin ishied. The  wind
operation  is  a  procedure  for winding  tile mi:) by  (oIie  fra eo  af
Ler  the  pImo Lograppli I g  opera LioI  is Cinish1od.       Whieni  it
enters  into  the        WIND operation, the 3fi Crane  nunuibr  is
displayed  on  the  LCD  panel  excluding  the    *  .*           *  C *
.        0 * -                  S.  0 in terval  mode  iii steps  WDI and
WD2.           In  the  case  of a mul tiple  photographing  operation,
the  operation  is diverged lromn steop WD3 to  slep WD4 where the  taking
mode is returned lo  ond  frame  taking  mode,  anid  thenm  it  jumps  to
the  MAIN t Operation.       That is,  the multiple  photographing
operation is cloared  for each shootilng. Wheii the  iaking  mode  is
othmer  than  the  mu I Liple l) hotog aph i a g iimode, *one frame is
wounid iii step WD6.    If the wi nding lp    oi)rtiti.  is  iioLt
finislied  wi thmiu  a  predetermined (. i me,  i t  i s d i vorged  f rom
s tep  WOO  to  s tep  WI)7 where  thme MtLO  rolease  flag  ?AUTU)REL. is
cleared, and  then  i t goes  to t hle oItxJNI) oeeration ias described
above. Whmomi the  windw iig  operation  is  finished,  the  frame 



numimbnr comma ter i s  cmmit ted utp iIn step WD8, and the new number is
displayed  in  stops  WN)  ald  WD1U  wheat the  mode  is  not the i n
tei-vat I mode.     Ii tl lis  way,  the  frame  number  is  not di
issplayed  when   the  mode  is  time  interval  mode  because  a r (,-e ma
izmg   time   avai lablIe   unti I  releasing   operation   is *   t
islpIayed  duri rg  thme  interval   photographing  operation  as wil11 be
described hereinafter. In steps WD11 - WD15, a diverging destination after
the w iI( inig   op)eratio n    is   decided   in   accordance   wi th
the vstablishsed  plhotographm ing mode. When  in  a  continuous
photographing  mode,  if  time ';i shuttar  button   is  kept
pushed,  it  jumps  to  AEAF (comtrol  3 of Fig.  29  to  continue  the
sequence  of exposure anrd  if  the  shrutter button  is  not being
pushed,  it jumps to thme MAIN Uiperatiomn. Next,  wheii in  double  self
mode,  it jumps again  to 3( the AIsAF (control at. tihe time point when
the first shootinmg                       V is  f iiishiodi  and  it Ljumps
to  the  MAIN  Operation  whien  time seconid shoot ing is f i nished.
Wlhiie   i n i nLerval mode, i 1 jumps to INTERVAL CONTROL Operation  of
Fig.  38,  and  i t jumps  to  the  MAIN  Operation 35 whleni iii any other
mode, that is, when in the fraie shooting mode    Fo. or self timer nIO(oe.
< INTEIRVAL  CONTROIL Operation ) Fig.  38  shows  INTERVAL   CONTROL
Operation  to  which it  moves   from   stoLe    WD15   of   the
above-mentioned   WIDE Operatioll.    This operation  is a procedure for
waiting  while couinLinig the  tiLn lie   l    the second  shooting
downward when the photographing  mode  is  set  in  INTERVAL  mode.
When  in any incxle otiter   tian  INTERVAL,  the  operation  is  usually
looped wi thin MAIN Operation.    Wheni  in INTERVAL mode, however,   it 10
I i   )o pod   10 tween    A E A F  CO NTRUI.  Operatioon  and   1NT ER VA
L (:(NTROI. (ilorat i on wi l.llout going  throtigh the MAIN Uperation. W
Ih o it  i 1. o nt1. o r s  i 1t   th l i s  opnra t i on ,  both  charge 



rmtiaoest F(AIICR   anid  charge  request  memory  flag  FCIIGCQH  are c:
learod  ill stop  [NI. Iii s lteps I N2 anl1d I N3, i t d ed uc ls tie
INrERVAL number anid I 5i deoterminoes  whether  the same  becomes  0.
ThIe initial  value of this counting  is 40 as  set in step AFO2 of AEAF
CONTROL Operation.         Wiheni  the  40  frames  takinig  is  finished,
it executlos  I.-le  charge  stop  operation  and the auto release flag 20
FAUTORETL  is  cleared  in  step  IN4- ING,  and  after  tine MODE
INITIALIZING Operation' of Fig.  25 is called,  it jumps  to the MAIN
Operation. Wiheni the count number is not 0 frame,  it loops steps [N7-
IN21  at  a  cycle  of  125ms  and  waits  for  tbe  next ph otographn i ng
operaLioon.    In  the meanti me, when ei lier the 25~ mode switch or thie
clear switch  is lurned on, it initializes .hIe niode and jumps to  the
MAIN Operation. Whenl  in  th is  loop,  the  deduction  display  of  the
L2i i me  is normally performed.    However, when the photometric switch
SWS  is  turned  on,  tine frame number is displayed,  aind when  Lihe
wide  swi tchn  of  tine  zoom  is  turned  on,  the  focal leIniiLg is
displayed. When time remaining  lime becomes 10 seconds or less, ijothn
FCH(;RQ and  FCIIGIRQM are  set  to  I  in step  IN18.         This .r,
tinner  is  set  and  started  i n  step  AFOO  of  AEAF  CONTROL    X1f.
Opera t i on. In C11GE CtONIM1RL       operation   i n   sl ep   1N20,
tile ciha rg i n g  o pera ti o   is  nf foc Lod  wh on  F CGRQ  is   anll
skippod whieni  it  is  0.        This  flag   is  cleared   when  the
charging !  operation  is  finishred. There fore,  when  i t circles
around  the  loop  of step IN17-  1N2U,  Lihe charging  operation  is
forcefully  started  in thn  first. loop.    Whioni a sufficienit charge
is detected  here, 1.Lie  clharg ing, opea Lioi. is  stopped  and  tile
CHARlGE  CONTROI, 



10  Opera t oi(   is ski ppeci rrom  tile next loop. Wh lttl tlh'e m tl i
r1i11g ti ime becomes  less than 4 secoxlts, it Ii Vol-g r 'Is 'roII s5101)
INIl1  and  lire ciarging operat.ion is stoaped :'Irrd  tIhtl  reuIn i i
irg  ti I O, fr tLre  timnet   is displayed in steps           N IN2   aid
INfl23,  and  tiron,  it  jumps  l.o AKAF  CONTROL  Operation .'  of1  Fig.
27.!  arid  waits  for  thLe time-up  in  steps  AF44- AF54  of 1.1is
procedure. 2'i 310 3V .) 'j~~~~~~~~~~~~~~~~~~~~~~~~~~f    *  c *  .* .L
62a. CTAIM 1.       An electronically controlled camera comprising: - means
for manually setting a shutter speed in a manual mode; and means for
changing said shutter speed in accordance with the setting of a focal
length to maintain a predetermined exposure value corresponding to a
shutter speed set manually in said manual mode. 2.       A camera as
claimed in claim 1 further comprising zooming means for changing a focal
length of a taking lens; and wherein said a shutter speed set in the manual
mode comprises a reference shutter speed and said changing means
automatically changes the current shutter speed in a direction for reducing
an amount of a Full- open Aperture F-number which has changed in accordance
with the change of focal length of said lens during operation of said
zooming means whereby said exposure value is maintained. 3.       A camera
according to claim 2, wherein said changing means includes: means for
detecting said focal length of the taking lens; means for calculating said
changing amount of said Full-open Aperture F-number of said lens; means for
calculating a shutter speed from said changing amount of said Full-open
Aperture F-number; and means for changing said reference shutter speed to
said shutter 



speed calculated by said shutter speed calculating means. 4.       A camera
according to claim 2, wherein said reference shutter speed is established
with reference to said Full-open Aperture F-number when said zoom lens in
located in a wide end. 5.       A camera according to any one of claims 2
to 4, wherein said focal length detecting means includes a cam plate
mounted on a cam barrel for driving said zoom lens.    *     L  M  S 6.
A camera as claimed in claim 1 wherein said manual setting means sets a
shutter speed as a reference value with respect to a predetermined focal
length and the camera includes means for memorizing at least one correction
value  for  said  shutter  speed,  said  correction  value corresponding to
the difference between said predetermined focal length and a current focal
length; and said changing means changes said manually set shutter speed
based on said correction value from said memorising means. 7.       4
camera according to any preceding claim wherein said camera has a bulb
mode, and wherein manual setting of a shutter speed is effective in said
bulb mode. 8.       A camera according to any preceding claim wherein said
camera comprises a lens shutter camera. 9.       An   electronically
controlled  camera  substantially  as hereinbefore described with reference
to the accompanying drawings. / III~ ~ ~                 ,    




