
1 EXPOSURE CONTROL SYSTEM OF A CAMERA HAVING AN INTERVAL MODE This
invention relates to an exposure control system for a camera having an
interval photographing mode, and more particularly to an exposure control
system to be used in this camera. An exposure control system controls
aperture, shutter speed and strobe emission based on luminance of an
object, film sensitivity, and F number of a lens. In particular, the
exposure control system of a built-in strobe type camera is generally
controlled such that the strobe emission or non- emission is automatically
selected based on photometry data, and when in darkness the strobe is
automatically emitted. An exposure control system of this type is designed
on a premise that a picture is taken by holding the camera by hand. Thus,
the lowest limit of shutter speed is set to a level to avoid generation of
camera shake, and when the exposure is not enough, the strobe is also
emitted at such lowest limit of the shutter speed. On the other hand, a
camera having an interval mode is known and in general, interval
photographing is performed in a state where the camera is fixed to a
tripod. In this case, therefore, there is a reduced necessity to restrict
the lower limit of the shutter speed. However, as the conventional camera
has the interval mode independent of the automatic exposure mode, exposure
control particular to interval photographing was not performed. According
to the present invention there  is provided an automatic exposure control
system for a camera having a plurality of taking modes including an
interval mode and a normal mode, said system comprising:- means for
selecting between the plurality of taking modes; means for setting a
threshold value of an exposure value; means for causing strobe emission as
a function of said exposure value in relation to said threshold value; and
changing means changing a setting of said threshold value in    2 



response to the interval mode being selected by said selecting means,
wherein said set threshold value in the interval mode is lower than when
said normal mode is selected. Conveniently, said plurality of taking modes
includes a normal mode wherein when said normal mode is selected, said
means for causing strobe emission causes a strobe emission in response to
the exposure value being lower than another threshold value which is higher
than said first mentioned threshold value. In one case, said threshold
value comprises an exposure value which in the normal mode is equal to 9.0
and said threshold value in the internal mode is equal to 6.0.
Conveniently, the system further comprises means for determining a shutter
speed and an aperture value with reference to a detected exposure value Ev
when said detected exposure value Ev is higher than said threshold value.
Preferably, the system further comprises means for resetting the aperture
value with reference to distance measurement data and guide number of the
strobe when said detected exposure value Ev is lower than said threshold
value. In one case, said resetting means uses said distance measurement
data, said guide number of the strobe and a lowering of said guide number
according to a lowering of a supply voltage as a parameter. Thus, as the
lower limit of the shutter speed determined by an exposure calculation is
automatically lowered when the taking mode is set to an interval taking
mode, a picture can be taken even in a relatively darker place without
emitting the strobe. An example of the invention is described in detail
below with reference to the accompanying drawings, in which:-    -3- Fig. I
is a plan view of a camera. 5          Fig. 2 is a front view of the
camera. Fig. 3 is a rear view of the camera. Fig. 4 is a block diagram of a
control circuit. Fig.  5 is a view for explaining the construction of a
contact of a zoom switch. 



10          Fig. 6 is a block diagram of a zoom motor system. Fig. 7 is an
expanded view of a code plate and a view  showing  the corresponding
relation  between  the  code plate and each code. Fig. 8 is a view for
explaining the mode setting. 15          Fig. 9 is a view for explaining
segments displayed on an Fig. 10 is a flowchart showing a RESET Program.
Figs. 11, 13, 14 and 15 are flow charts showing a MAIN Operation. 20
Fig.   12  is  a  flowchart  showing a LOOP ESCAPE subraction. Fig.  16 is
a flowchart showing a zoom INITIALIZATION subroutine. Figs. 17 and 18 are
flow charts showing a CODE CHECK 25 subroutine. Fig.  19  is  a  flowchart
showing a ZOOM REVERSE Operation. Fig.  20  is  a  view  for  explaining
the action  of zooming. Operation. Fig.   22  is  a  flowchart  showing a
ZOOM TO TELE Operation. Fig.   23  is  a  flowchart   showing a ZOOM  TO
TELE 35  Operation.    -4- Fig. 24 is a flowchart showing a LOCK Operation.
Figs.  25 and 26 are flowcharts  showing a MODE SETTING Operation. Fig.  27
is a flowchart showig a MANUAL SUUTTER TIME 5 OR INTERVAL TIME DISPLAYING
Operation. Fig. 28 is a flowchart showing a BLINK TIME DISPLAYING
Operation. Figs. 29 through 31 are flowcharts showing an AEAF(AUTO Fig. 32
is a flowchart showing an ALL(LENS LATCH) CALCULATION subrutrine. 



Fig. 33   is  a  flowchart showing  an AE(AUTO EXPOSURE CALCULATION)
subroutine. Fig.  34  is  a  flowechart  showing a FM (FLASH MATIC 15
CALCULATION) subroutinte. Fig. 35 is a flowchart showing a CHARGE
Operation. Fig. 36 is a flowchart showing a MANUAL SHUTTER TIME COUNT
Operation. Fig. 37 is a flowchart showing a WIND Operation. 20
Fig.  38  is  a  flowchart showing an INTERVAL CONTROL Operation. In Figs.
1-38, an embodiment of a camera of             the present invention is
illustrated. 25           A camera  body  1 has a stationary  barrel  2 and
a moving barrel 3, as shown in Fig. 1. As shown in-Fig. 2, the front. of
the camera  body 1 contains a distance measurement section   4,  a  finder
window  5, a strobe 6, a  photometric element, such as a CdS, and selftimer
lamp 7.   The back of 30 the camera body 1, as shown in Fig. 3, contains a
back cover 8, an LCD indicator 9, a first mode button A. a second mode
button  B, a clear button C,  a zoom  lever 10,  a green  lamp indicator
(LED) D, a red lamp indicator (LED) E, a back cover release lever 11, a
date display section 12 and a date 35 switch 13.    When the back cover
release lever 11 is moved from an  upward  stop  position  to a downward
stop position,  the back cover 8 opens.   When the back cover 8 is opened,
the back cover release lever 11 is in the downward stop position;, 5  while
when  the  back *cover 8  is closed,  the back  cover release lever 11
returns to its upward stop position. A  rewind  button  (niot  shown),  is
located  on  the bottom of the camera body 1. Thle upper section of the
camera. body 1, as shlown in u Fig.  1, c o itainls a lock lever 14, a
shutter button 15 and a macro buttoni 16.   liock lever 14 is slidable
between an ON and OFF posi Li oil.. 



Zoom  lever  10 cani be  moved  in a  first  (normal) dli rectio n,
in(licated  by arrow  rH  in Fig.  1 and  a second (reverse) direction,
indicated by arrow r2.  The zoom lever 10  pc rmi Ls  the  camera  lens  to
be  moved  between  a  wide oxtremi ty and a tole extremity.   The zoom
lever 10 is used l(o change both the manual shutter time and interval time,
to [e discussed below. Tihe light projecting angle of the strobe 2( 6is
changed acording to the angle of view which is changed by zoomi ig of the
taking Iens. Thle camera contiains a control circuit comprising a maini
C1'U,  to whicli a sub CPU  is connected which  performs slhutter-related
processing  in association with a drive IC. 25                A
single  custom  integrated circuit has been designed which contains  the
main CPU,  sub C!'U, drive IC, autofocus IC and other electronics. The
main  Cl'U performs  the following  functions  in response to input signals
provided to the camera: 30            (1) Controls tile zoom motor and a
film motor via a motor drive circuit; (2) Controls the illumination and
blinking of the green  lamp indicator D which provides distance
measurement- related indication, the red lamp indicator E wiichl provides a
35 strobe-related indication, and the self timer lamp 7 which    -6-
provides a self timer-related indication; (3) Controls the indication on
the LCD 9; and (4) Controls the clarging of the strobe circuit. Information
is  inputted  to  the  main  CPIJ  by  the 5 following: (1) Lock swi tcll
LOCK, which  is set to ON when the lock lever 14 is seL in its ON position
(2) Photometry switch SWS, which is set to ON when t.he shutter button 1.5
is depressed halfway; so          (3) Reloase switcih SWR, which is set to
ON when the. shIIt tr bumtto  15 is fully depressed: 



(4) MACRO switch NCRO, which is set to ON when the macro b)ut Lon 16 is
depressed; (5) Zoom tele switch TELE, which is set to ON when 15 the  zoom
lever  10  is  displaced  from  a  center,  neutral position toward a tele
side r2; (6) Zoom wide switch WIDE, which is set to ON when the  zoom
lever  10  is  displaced  from  a  center,  neutral position towards a wide
side rl; 20          (7) Speed switch ZMIIL, which is set to ON when the
angle of the zoom lever 10 is displaced a small amount from the center,
neutral position and is set to OFF when the zoom lever 10 is displaced from
the center, neutral position by a large amount; 25          (8) Mode A
switch MDA, mode B switch MDB and clear switch MDC, which are  set to ON
when the mode buttons A, B, C, respectively , are depressed; (9) DX contact
point, which reads a DX code printed onl a film patron(cartridge); 30
(10) Zoom code inputs ZCO,  ZC1, and zcZ, which are discussed in detail
below; (11)  Back cover  switch BACK,  which  is set  to OFF when the back
cover release lever 11 is pressed down and set to ON whIen the back cover 8
is closed and the, lever returns 3'i to its lock position; and    -7- (12)
Rewind switch REW, which is set to ON when the rewind button is pressed.
Three zoomn-related  switches TELE' WIDE and ZNIIL are controlled by one
zoom lever, the contact point layout being 5shown  in Fig.  5.   With these
combinations,  five conditions are inputted to the main CPU.  The data is
used for tile zoom op.eratiofl ori mode ssetting.  For example, when
performing the zoom operation,  thie information  for  the normal or
reverse speed is inputted to the, main CPU. M           .Thie  sub  Cl'U
controls  the  range  finder,  which 



comprises an infrared Lla and a position selsor PSD via an it LofollS  IJC.
Tho  sub   CPU   tran:sfers   thLe  distance imo a  u r o l  tL da La fro
oUT the autofocus IC and photometry data (acenord ine, to tho Cd S) lo Lihe
maiin CPU. Th.  drive IC controls the shutter circuit according to commands
from  the sub CPU and outputs a trigger signal to the strobe circuit.
Referring  to Fig.  6, the main CPU outputs commands for  the normal  or
reverse  rotation  of 'the zoom motor via 20 four signal lines (Mll, MP2,
MN1 and NN2) to the motor drive circuit. A motor power control circuit,
which supplies power to the motor drive circuit,  switches between a high
and low supply voltage according to the speed command input from tihe 25
main CPU via signal line MaNM. When McNTr is OFF, the battery voltage is
supplied directly to the zoom motor dr'ive circuit wiliIe,  when  MCNT  is
ON,  the  battery  voltage  is supplied after lowering tire voltage to a
specified value. The details of these commands are shown in Table 1 30
below. The  zoom  motor  lets  the  focal  length of the lens change to the
tele extremity by shifting the moving barrel 3 in a direction so that it
protrudes from the camera body via tire cam ring when the normal rotation
is executed:  When the 35 reverse  rotation  is executed,  it lets  the
focal length of    tle taking  lens chlange  to  the wide extremity by
operating thle moving barrel 3 in a reverse direction. For this camera,
thle information which is indicative of  the- change  in  the  focal
length  of  the  taking  lens, changos  by Fmin  (Ful I-Open Aperture
F-number) according  to tLh change of the Ions in the wide extremity, tele
extremity, macro  posiI.ion, or lock position,  etc.,  is automatically
(etocteLd a1n1d each kind of  contrbl is performed according to this
information. For this purpose, a code plate  is attached on tile 



sitfirce of the cam ring of the lens and four brushes (ZCO, 7.(CJ, ZC.,
GNH)) contact the code  plate.   GND  is  a common teLrminal  while  Lhe
other  three  brushes  are used  for code do toction. 15          Fig.  7
shows a diagram of the code plate and each code produced when terminals
ZCO, ZCI and ZC2 are in contact with a continuity portion  (also known as
"traces")  of the code plate shown by the oblique li les in the figure,
wherein a signal "O" indicates a portion of the conductive trace is 20
remov ed, while a signal of "1" indicates a portion of the conductive
trace  is not removed.   In  this  description, a thlroe-I)it  information
code  detected  by  the  continuity relation between these terminals is
known as a zoom code ZCflDE. A  posi tion  code  PuS  and  division  code
DIV  are ,r fi ed according to the abovementioned zoom code so as to 2 IS
control zooming. The position code POS is used to distinguish five
conditions  of  the taking  lens:- the position between the wi(le extremity
and  thie lock position,  the posit ion of the 30 wide extremity or tele
extremity in the zoom area, and the position between the tele extremity and
the macro position. Tle division code DIV is used to identify the lens
position by dividing the zoom range into fourteen areas. In Fig. 7, thle
portion where 1P03 equals ".1 and 3" is 3  shownl wi LI a fixed width.  POS
equalling "1" is obtained when    -9- th10  elbs is set to thle wide
extremity, namely, only at the moment that ZC1 is set from I to 0 (from OFF
to ON).  since th1e  Ions  does not stop     at  the  wide  extremity,  POS
is switched front "O" to "2". 5          Tlhe lens  is forbidden to s top
in the area between the  lock  position  and zoom  area,  as well as  in
the area belwocon the zoom area and macro extremity, because when a
terminal which is properly ON is detected as OFF,  due to a 



Iad contact between one brush and the code plate,  the- zoom IJ motor may
possibly stol) in the forbidden area.   Therefore, tie  code  plate  and
software  are  constructed  so  that the chaiige from  OFF to ON of the
specified terminals is used whleil detecting these borders.  If this
configuration is used, stopping  in  tile forbidden area can be avoided,
even if a 15 I)rlUSh floats because the terminal is OFF. On: the  other
hand,  in  the  zoom  area,  fourteen divisions  are  use(d  for  the
focal  length  of  the  lens,  as mentioned  above,    In  addition,
terminal  ZC2  is  used  to detect the tole extremity in the zoom area. 20
Thus,  it is necessary  to divide  thirteen steps by two bits.   In this
example, the relative code configuration whIich  is cmpnloyed uses zoom
codes ZCOD9 "4",  "5", "6", or "7I",  respectively,  to correspond  to
division  codes  DIV of " 1h11J" -4"  li". 25          When this
configuration is used, it is impossible to uniquely specify  a division
code  that corresponds  to  the focal  length of tlhe lens only by the use
of the zoom code ZCODE.      Therefore,   the   division   code   is
fixed   by successively rewriting the division code stored in' memory as 30
changes in the zoom code from the end points are detected. The furiction of
the mode buttons A and B will now be explained.   Mode button A is provided
with the function of setting  the exposure mode.   The exposure mode
includes an auto mode (automatic strobe emission mode), strobe ON mode 35
(forced  strobe  emission  mode),  strobe- OFF  mode  (strobe    ::     -10
omission forbidding mnode),  exposure compensation mode,  bulb mo1e0, and
lbulb and strobe    ON mode. In this spc ification, "bulbl) mode" includes
"manual shutter mode". In  Fig.  8,  the  indication  marks  corresponding
to oacli  exposure  mode  are  shown.    ln  the  auto  mode,  no
indication is shown. MODE A is arranged to correspond to the exposure mode:
"o" corresponds to auto, "1" corresponds 



to strobe ON, "2" corresponds to strobe OFF, "3" corresponds to the
exposure correction, "4" corresponds to bulb, and "5" corresponds to bulb
and strobe.   Wilen the mode button. A is opera ted, thte setting is
clanged. Tie mode  button  B functions  to select  the takisg mode.   Six
kinds of taking modes are available:   one-frame ph1otographjing,
continuous  photographing,  self timer, double 15 self timer,
multi-pilotographing,  and  interval  photography. The indication  marks
corresponding   to each taking mode are shown in Fig. 8.   However, for
one-frame photographing, no indication is shown. MODE B is arranged to
correspond to thie taking imode:  "0" corresponds to one-frame
photographing, 20   "1"   corresponds   to   continuous   photographing,
"2" corresponds   to   selftimer,   "3"   corresponds   to   double
selftimer,  "4"  corresponds  to multi-photographing  and  "5" correspolods
to interval photography. Whell mode but ton B is operated, the setting of
MODE 25 11 is changed.  The LCI) ilidication is shown according to the
conlte.lts of MODE A and B. the indication of the controls for
pliotographinig are        shown according to these contents as well. For
the bulb or the bulb and strobe ON taking mode, 30 the manual shutter times
shown in Table 2 are available. Eight kinds of manual shutter speeds are
available and a respective MODBLB value is provided for these eight kinds
of manual shutter speeds. "O" corresponds to bulb, while "1" to "7"
correspond to each manual shutter speed from I to 60 sec.  The contents of
this 35 MODBLB are changed in- the mode setting flow mentioned below    I)y
operating zoom Iver 10 in the coiidi tion that mode button A is kept
pressed after changing to the bulb or the bulb and strobe ON mode by
pressing mode button A. It can also be chla nged by again pressing mode
button A and operating zoom 51ever 10 when the manual shutter speed is not
showii in the biu lb or the bulb and strobe ON mode. For  the  interval
taking  mode.- the interval times 



shown in Table 3 are available. Sixteen interval times are permitted; a
respective mode interval value MODINT is provided for each of the sixteen
interval times.  "0" to  15" correspond to each  interval  time from 10
seconds to 60  minutes.'. The coJtenLs of MODINT are changed by operating
the zoom lever 10 whilst the mode button B is kept pressed after changing
to             N0d to the interval mode by pressing the mode button B.
These can also be   changed by pressing the mode button B and operating 15
tile zoom lever 10 when tile interval time is not shown in the interval
mode.  Tile initial value of          MODBLB is equal to "O" corresponding
Lo         bulb, while the initial value of MODINT  is  "5"  corresponding
to  60  seconds.    These initial  values  are  automatically  set  by
setting  the mode 20 initialization or Llie clear button C to ON. The
details  of the LCD  indicator  9 are explained with reference to Fig. 9.
The mode marks for mode button A allnd l} are shown  in each  indication
area according to each nll o(.    As  the  mceani ng  of many of the marks
has already been explained, the remaining marks are described below. Fig. 9
illustrates that the ICD indicator 9 contains a shutter button mark 17, a
macro mark 18, a zoom lever mark 19, a battery mark 20, and a seven segment
display section 21. 30   The unit mark "mf" is illuminated when the focal
length of tile zoom  lens  is displayed;  the unit marks  M. or "S" are
displayed  when  the manual  shutter  speed and  interval  time are
displayed;  and  the  unit  mark  "x"  is displayed  whent .showing the
frame number of the film. 35            shutter button   mark  17  is shown
when  the shutter 111    -12- button  15  is operable.    Macro  mark  18
i-s displayed  when macro  p)Ilotography  is  possible,  after  having
pressed  the macro bIuttOn 16 to make the taking  lens move to the macro 



*       extremity.   The macro mark blinks when  it is necessary  to
5switch  to the zoom photographing position in response to a *
ldistance measurement.    Zoom  lever mark  19 is continuously illuminated
or blinked     when the zoom lever 10 is activated, while I.lhe battery
miark 20 lights when the camera battery is discharged.   The  seven segment
display section 21 indicates o t.lho frame number o r the film, the focal
leng th of the lens, the  mainaial shutter  speod or  the  intorval  time
for  taking pictiures.   With  respect to  the  uniit marks,  "M"
indicates in i um tes wha I Ie "S" i rid i ca tes seconds.  "M" or "S"
corresponds to  tHe  time  set  for the manual shutter speed or interval 1
Lime. 'i'The  program  stored  in  the  main  CPU  will  now  be described
with reference to Figs. 10 to 38.  The letter "S" denoted on the Figs.  are
represented in the following text by the use of the word "step". K> 20 25
30 35    'A:1 I.UK 1 NCNT   MPI    1P2    HNNI    NH2 M(TOR HIGH 111(
S1PR13E) NO(1RMA1. ROTAT'I' I ON     ON                      R. HMOTOR [1
W SlPEEl) RK VKRSE ROTATION                     ON      (N * MOTOR (II
(III: SPEF,1) NORMALI ROTATION    ON       N H                    N M(1TR
1.OW  S1i'sEl1) R K V IRS  l R'OTATI (N    O)N        (N      1N MOTOR 13
IA1RAKE                                                    IJN    IJI TA111
1,   2 2 N AN 1JAT1 si SiIT u R r  tiI A i?  mODIII.Ii I S 13(:1N4)
1 2 SE(1N1)Ns                    2 4 S F, C NI1S                  3 8 S
E(:{)NI)S                  4 I 5      1 5 SECO NDS                     5 30
S E CO N DS                   G 



60 SECtN11S                      7 TA 11 1,E 3 INTERVA I. 'I'ME
MOD)I NT 2()         10 SKECONDS                   0 20 S0EC(:(NDIS
1 30 SECONDIS                   2 40 SECOND)S                   3 50
SEC(NDS                    4 25 'l;(10 SE{CNDUS                        5 2
MINI)TES                   G 3 MINUTES                    7 4 MINUTES
8 S MINUTES                    9 3()        1V MINUTES                   10
20 MINUTES                   11 30 MINUTES                   12 40 MINUTES
13 50 HINITES    -14 60 MINUTES                   15    <RESET Program and
MAIN Operation> A   RESET program and associated MAIN operation will be
described first, with reference to Figs. 10 and 11.. The MAIN operation
describes the basic operation of the camera. 5 Other functions  are
performed  by branching  from or being controlled  from  the  MAIN
operation  according  to  various coIId i t i ons. Whlen power is turned
ON, the main CPU is reset and the  p)rocessing  shown  in  Fig.  10
starts.    The  mail!  CPU lo initializes the camera memory and inputs
switch data (steps RS   and  RS2)  before  performing  a  MODE
INITIALIZATION subroutine in step RS3 and a ZOOM INITIALIZATION subroutine
(showit in Fig. 16) in step RS4.  Theii, processing diverges to a series of
instructions that comprise the MAIN operation, 15  shown  in  Fig.  11.
The  MODE  INITIALIZATION  subroutine resets  various  mode settings  to
initial values  to set the 



automatic strobe emission and one-frame taking mode. Iii the MAIN
operation, a 1-second timer, used for an indication hold, is cleared in
step NI1. Ky   20          In  steps  M12  to MI4,  the  photometry  switch
SWS, release switch SWR, wide switch WIDE, tele switch TELE, mode switch
MDA,  mode  switch  MDB.  clear  switch  HDC  and macro switch  RCRO are
set to OFF and switch judgment flag FSWOFF is set to 1. 25          In
steps 1I5 to M18, when the photometry switch SS, release switch SWR, wide
switch WIDE and tele switch TELE are set  to OFF and a forbidden
photographing combination mode is not selected,  the photometry switch
effective flag FS7SEN is set to l, when some of the switches are set to ON,
30 or a forbidden combination mode is set, a value of 0 is set in flag
FSWSEN. In  step  NIO,  the  status  of  each  of  the  above- mentioned
switches are inputted and processing is executed according to the inputted
switch data. 35          When rewind  switch  REW  is judged  to be  ON
(step    MI1 10), Lhe RODE IN1TIALIZATJON subroutine is performed (step
Mli).   A 1OOP ESCAPE subroutine, shown in Fig. 12, is thei oxecuted in
step NJ112.-  This subroutine comprises two steps, of which; step LO}I stps
the cthargi ng of the strobe circuit 1and step L02 turns OFF the red lamp
charge indication before other processing branches from the MAIN operation.
Whell the LOOP ESCAPE s ubroutine   is completed,  the MAIN  operation
diverges  to a series  of' instructions  that comprise a REWIND operation.
When tile REWIND operation has 10completed  rewinding  the  film  in  tie
camera,  a  rewind complete flag FREWEND is set to 1 and processing is
advanced lby jumping to the beginning of the main operation. Wliei  the
back cover 8 is closed  (turning ON back switch  BACK), step  11114 is
performed  to determine whether the  film  has  finished  loading.    This
is  performed  by 15                                   . 



checking flag FLDEND.  If the film has not finished loading., tlhe flag is
set to 0, and processing continues to step XI15, wherein the NODE
INITIALIZATION subroutine is performed once more.    Then,  at  step  M116,
the LOOP  ESCAPE subroutine is 20 performed so as to  diverge  to a se'ries
of instructions  that comprise a LOADING operation.   When  tile LOADING
operation has finished  loading the film, flag FEWND is set to 1 and
processing goes to step 1119.  Thus,, the next time step MI13 is executed,
the program will proceed to step M119 because FlDEND will be set to 1. When
the back  cover  8  is open,  both  FLD9ND  and FREWEND are reset to 0
(steps MI17 and 1118).  In steps M119 to M124  (Fig.  13),  a determination
is made as  to whether lock switch LOCK has been turned ON from its OFF
position. That is, a test is made to see if the lock lever has been
switched from tile OFF position to the ON position.   If the lens  is  not
in the  lock position,  according  to  tile lock posit ion flag FLOCK,  the
display changes from indicating the film frame number to indicating the
focal length of tile lens 35(step M121).   Tljeji, the LOOP ESCAPE
subroutine (step  1122) .               .
.   .    . .~~~~~~~~~~~~~~~~~~~~~~~I    IL. is  executed,  as :described
above.    Thereafter,  processing diverges  to a series of instructions
that comprise a ZOOM REVERSE Operation, shown in Fig. 19 and to be
discussed below. so that the lens is pulled back to the lock position. 5
When the lens is already in the lock position and the REWIND operation has
not finished (M123), processing goes to step ,4124 so as  to execute the
LOOP ESCAPE subroutine so that processing can diverge to a series of
instructions that conhjrise  a  LOCK  opernationl  (Fig.  24).    If  the
REWIND loperatioii has finishod, processing is advanced by jumping to s ep
I4156, shown in Fig. 15. When the lock switch LOCK is in the OFF position
and the lens is positioned between the lock position and the 



wide  extremity  (i.e.,  POS  equals  "O"),  as  determined  by steps
14119  and  M125,  the  focal  length  of  the  lens  is indicated  to the
photographer (step MI26) for a period of one second (step M127) by setting
an indication hold flag FWAITD to 1.  Thereafter,  macro command flag FRMRO
is set to 0 (step M128) and the LOOP ESCAPE subroutine is performed 20
(step MI29) so that processing can diverge to a series of instructions
that comprise a ZOOM FORWARD operation,  shown in Fig. 21. In    this
operation,  the zoom lens is moved at a normal   rotation   speed   towards
the   wide   extremity. Processing then returns to tile MAIN operation. 25
In step  1130, a determination is made as to whether the macro switch MCRO
is ON.   If it is ON, steps M131-1I36 are performed so as to indicate the
focal length of the zoom lens and set the indication hold flag FWAITD to 1.
A test is then made to determine whether the zoom lens is in the 30 macro
position  by  checking  the  condition  of  the  macro position  flag
FNCRO  (step MI33).   If it is  in the macro position,  indication hold
timer is cleared (step M134) and restarted.   Processing then advances to
step M155, shown in Fig.  15.   If the lens is not in the macro position,
the 35 macro  command  flag  FRQMCRO  is  set  to  1  and  processing    17
diverges   to  the  ZOOKM  FOPRD       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  NCRO is in the OFF
position, steps  X137-51433  (Fig.  14)  are  performed  to determine  the
setting of the tele switch TELE.  When the tele switch TELE is ON,  all
itidication of  the focal  length of  the  lens  is displayed to the
operator.  When the lens is not in the. tele 0 extremity where     POS
equals  "3" , a test  is performed  to doetormine if the lens is between
the tele extremity and the macro extremity (i.e., POS equals "4") or the
wide extremity 



(i. e., !POS does not equal "4").   When the il ens is in the position
between the tele extremity and the wide extremity 15 in tile zoom area,
processing diverges to a series of steps tiat comprise a THLE SHIFT (ZOOM
to TELE) operation,  to be described below, to move the lens to the tele
extremity.   If the lens is in the position between the tele extremity and
the macro extremity,  processing diverges to the ZOOM REVERSE 20 operation
so as to move the lens towards the tele extremity. lWhen the lens is
already at the tele extremity (i.e., '03S equals  "3"), the display
indication timer is cleared and the count of one second is stared again. In
steps K144-MI50, when the wide switch WIDE is ON, 25 the display is
switched to indicate the focal length of the lens, the indication hold flag
FWAND is set to 1 and a test is performed to determine if the lens is at
the wide extremity. If the  lens  is at the wide extremity,  the display
indication timer is cleared and restarted (in step N148).   If the lens 30
is not  at the wide extremity,  a test is made to determine whether  the
lens  is  in  the wide  extremity  or  the, macro extremity (i.e., whether
POS is equal to "4"). If the lens is not in the wide extremity, processing
branches  to a WIDE SHIFT (ZOOM  to WIDE) Operation to-move 35 the  lens
to  the  wide extremity.    If it is  in  the  macro    extremity,
processing diverges to the ZOOM REVERSE operation to move the zoom lens to
the tele extremity.  When the wide switch WIDE is kept activated, even if
the zoom lens reaches the  tele  extremity,   processing  diverges  from
the  ZOOM 5REVERSE operation to a series of instructions that comprise a
WIDE operation so as to continuously move the lens. Therefore,  when  the
macro switch  is ON, the zoom lens  is set to the macro position    and
to retract the lens  from  the  macro  position  to the zoom area,  the
zoom uo lever  should  be  moved  from  its  center,  neutral  position
towards either rl or r2. Steps  M151-MI54  are  provided  to  test  macro
tele 



shift flag FMTSIFT to determine if it is necessary to shift the lens.  If
the flag is set to 1, the focal length of the 15 lens is displayed (step
MI52) and the indication hold flag FWAITD is set to 1.  Thereafter,
processing diverges to the ZOOM  REVERSE  operation  to  shift  the  lens
to  the  tele extremity. In this embodiment of the 20 invention, the
distance  limit for taking macro photographs is approximately 1 meter (m).
Thus, when the lens is in the macro  position  and  the  distance
measurement  indicates  a distance  greater  than  1. m,  it  is
impossible  to  take an infocus  photograph  when  the  shutter  button  is
depressed. 25 however, by setting the release lock, the lens is controlled
to be shifted to the tele extremity from the macro position. The flag
FMTSIFT is set. in a LENS LATCH (LL) subroutine (shown in Fig. 32) that is
called by a series of steps that comprise   an   AUTOMATIC
EXPOSURE/AUTOMATIC   FOCUS   (AKAF) 30 CONTROL  subroutine,  shown  in Fig.
29 and  to be discussed below, that diverges from the main operation after
step M165 is performed. Ill step  1155,  the condition of a rewind
complete flag  FREWEND  is  examined.    If  the  rewind  operation  has 35
finished, step M156 is performed to display "00 EX" on the    III ~   Iq
I.CDl panoll.   If thle rewind  operation  is not finished  (as indicated
by  FREWEND  being  set  to  0).  a  MODE  SETTING subroutiiie is performed
(step H157). After the switch judgment flag FSWOFF has been. set 5 in steps
M1 2-M14, the MODE SETTING  subroutine  is executed only when all.switclhes
are set to OFF by the previous inputs. If some switches are set to ON. the
subroutine returns to the MAIN operation without changing any settings. If
there  is a change  in a mode setting.  a mode t  change flag FMDCIIG (step
MI58) is set to 1, while if there is no change it is set to 0. 



Whenl processing returns to the MAI1N operation, the condition of flag
FMDCIIG is examined (step MI58).  If there is a mode change, thie
indication hold flag is set to I in 15 step MI59 before the program jumps
to the beginning of the MAIN operation. Wilen there are no changes,
photometry switch SWS and photometry  switch  effective  flag  FSWSEN  are
examined  in steps  4161 and M162.   When  the  specified  conditions  are
20 satisfied, an indication of the focal length of the lens is displayed
(steps M163-MI65) and the indication hold flag is cleared.    Process~ing
then  diverges  to  the  AKAF  CONTROL operation so as to control the
camera shutter. The  AEAF CONTROL  operation  is executed  when  the 25
photomuetry  switch  SWS  is  changed  from  OFF  to ON   every switch data
stored in each memory of the SWS, SWR, TELE and WIDE are OFF and the mode
that allows a photograph to be taken  is  set.    That  is,  the  AEAF
CONTROL  operation  is performed  only  when the SWS  is switched  from OFF
to ON. 30 Therefore, if the zoom lever is operated, the MAIN operation
continues without thie AEAF CONTROL operation being performed. In step
1466,  a CHARGE CONTROL  subroutine,  which controls   the  strobe  flash
circuit,   is  called.         This subroutine causes an indication switch
to be set in steps S M167-MI71.   The presently shown indication
is'displayed for    zo a period  of one  second.   When  the  holding  orf
the display iiidication  is  not required, or one second  has passed,  the
film frame number is redisplayed arid thle indication hold flag  FWAITD  is
cleared.   Thtus,  the  indication of the film frame number is given
preference over other indications, unless  the  other  data  to  be  shown.
is  only  temporarily displayed. Af ter  Pauising  for  125  us  at  step
14172,  a  CHARGE PR0OII1I3lTING  TIME  subroutine  is  called.
Processing  then jumps to slop 1412 (Fig.. 11) to repeat the above outlined



10 J)ro edtir e. Various subrout1Iines and operations that are executed
will now be. discussed. <(ZOOK INITIALIZATION subroutine> 15
Fig.  16  illustrates  the  flowchart  of  the  ZOOK INITIALIZATION
subroutine that is called iii step RS4 of the RESET program. As mentioned
above,  the   camera   embodying             the present invention uses a
relative code for the zoom. code. 20Accordingly, wheii thle camera battery
is removed and data in thle  memory  is cancelled,   the  camera  cannot
identify  the position of the lens.  The ZOOM  IHI]'TIAL'ZATION subroutine
shifts the leias to the lock position in such a case. First, a zoom code
ZCODE is inputted in step ZII, as (Iotormine(I by  the  Lorm inal brushes
that are contacting  the code plate.   A test is then performed  to
determine whether the lens is in the lock position (step Z12).   If the
lens is ho t   in  time  lock  position,   step  Z15   is  performed   to
reversibly rotate time motor at a high speed.   If the lens is 30in tile
lock position, steps. Z13. and M1 are performed to rotate the zoom motor in
a forward direction. for  100- ms before going to step Z15 anid performing
the high speed motor reverse instruction to bring time -lens to the look
position.. This subroutine results in the position code POS 35 being set to
"0", a lock, position flag FLOCK being set  to' I    and the macro position
flag FNCRO being set to  0 before the subroutine returns to the point from
which the subroutine was called.- < CODE CIIECK subrouti ne> 5
Figs. 17 and 18 illustrate the CODE CHECK subroutine. As mentioned  above,
a  relative  code  is. employed  for determining  the position of the zoom
lens.   However, it is impossible  to specify  one position code  or
division  code which corresponds to the focal length of
the 



10 lens by only using the detected zoom code.   Therefore, iII the  CODE
CHECK  subroutine,  the  position  code  POS  and division  code  DIV,
whichl  are  stored   in  memory,   are successively rewritten while the
zoom code is dynamically detected as it changes from the lock position
(where ZWDDE equals "2" and is an absolute 15 code). Wlhen this subroutine
begins, data is inputted with respect  to  the  lock switch  LOCK,  macro
switch MCRO,  wide switch  WIDE, tele switch TELE and speed switch ZMIIL
(step CKI).  When the CODE CHECK subroutine is called by a ZOOM to 20 TELR
subroutine or a ZOOM to WIDE subroutine, thle inputted switch data is used
after the processing of the subroutine is finished. In steps CK2-CK5, when
the position code P0S shows that the lens is at the wide extremity (POS
equals "1") or 25 the tele extremity (P'OS equals "3"),  the position code
POS is forcibly set to the codes that show the zoom area. (POS equals  "2")
and the position between the tele extremity and macro position (POS equals
"4").   Then,  the zoom code ZCODE is inputted CK6.  If there is no change
in the value of the 30 zoom  code,  processing  returns  to  the  point  in
the  MAIN operation from which this subroutine was called. When there is a
change in the value of the zoom code, the processing that is performed
depends upon the rotation direction of the zoom-motor.   If the motor
rotates normally, 35 processing advances from step CK8 to step CE9, while
if the    motor   rotates   in  a  reverse  direction,  the  processing
advances to step CK25 (shown in Fig. 18). : The following explanation
pertains  to  the  normal  rotation. case.  The position code POS will be
either "O, 2 or 4" after steps CK2- CK5 are performed. When the lens is
between the wide extremity and the lock position (POS equals "O"),
processing continues to step CK10, until brush terminal ZCI is set to ON
with respect to the  code  plate;  that  is,  the  lens  is  set  to  the
-wide 



u extremity.  When 7.C1 is ON, the position code POS is set to 1  and the
division code D)IV is set to "11" (step CK11) and, if the zoom motor
rotates normally, zoom code value ZCFOW, which will be used after the next
change (change predictor in the norimial rotation of the zoom code), is set
to a value orf "4". The  change  predictor  is  fixed,  according  to  the
table of Fig. 7. WhIen the lens is  in the zoom area (that is, the position
code POS equals "2"), processing advances from step CK12 to step CKI3 to
determine whether the division code DIV is smaller than "211 .  If  )1IV is
larger than "211", 2 0 a  determination  is  made  as  to  whether
terminal  ZC2  has c ha igod. The ZC2  t.erminal becomes I when  the zoom
lens  is rotaLtd  to where  the  position  code  IOS is equal  to "2". v25
That is.  tle ZC2 terminal is equal to 0 only when the zoom lens approaches
the CRITICAL TELE END or CRITICAL WIDE END, as shown Fig. 7.  The ZC2
terminal is always equal to 1 when the zoom lens is in the zoom range.
Therefore, by examining tlhe status of the ZC2 terminal, it is possible to
determine 30 whether  the  zoom  lens  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.
Therefore, a  test  is made  in step CK13 so  that the  tele 35 extremity.
can  be detected  only  by  the  signal  of  the ZC2    23 terminIal.  even
if  such  an  error  occurs.    When  the  tele cxtromity is detected,  tie
position code POS is set to "3", while tie division code DIV is set to
"Ell" and the LCD pantel is clanged to always indicate thle 5 tele
extremity focal length (i.e., 70 mm) and the CODE CHECK subroutine is
exited (Steps CK15 and CK16). If  the  tele  extremity  has  not been
reached,  the 



terminal brush ZC2 is considered to be equal to I (step CX17) and step CK18
is performed to compare the zoom code -ZCODE with  the change predictor
ZCFOW.   When they are the same, the division code DIV is up counted and a
new change predictor is set in steps CK19 to CR22.  If tlhe indication keep
flag (indication change 1pcrmission flag) FXPLCD is set to 0, the
subroutine  performs  the  steps  necessary  to  indicate  the focal
length  of  the  lens  that  corresponds  to  the  new division, code  DIV
and  then  the  CODE  CHECK  subroutine  is exited. When s teps CK9 and
CK12 determine that POS is not equal to "O" or "2", it means that the lens
is between the 2t tele extremity and macro extremity (P0S equals "4").
Thtus, an examination is made of brush terminal ZCO, in step CK23, to
determine if it is equal to 0.  If it is equal to 0, the macro position
flag FMCRO is set to 1 in step CK24,.macro command flag FRQNCRO is cleared
(that is, set to 0) and the 25 CODE CHECK subroutine returns. When the zoom
motor rotates in the reverse direction, the  CODE  CHECK  subroutine  jumps
from  CK8  to step  CK25 (shown  in  FIG.  18).   Zoom code  ZCODE  being
equal  to. "2" represents  the absolute code,  meaning  that the lens is in
30 the lock position.   In this case,  step CR26 is executed to stop the
rotation of the *zoom motor.   Then,  POS is set to "O", while lock
position flag FLOCK is set to 1.  Thereafter, processing jumps to the start
of the MAIN operation after CPU stack register processing has occurred
(step CK28). 35          When the lens. is in the position between the tele
35                                                     the
tel~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e~I    ZL4-. extremity   and  tlhe  macro
extremity   (POS  equals  "4'), processing  advancos  from  step  CK29  to
step  CK30.    If termninial ZCI is 1, control is returned to tie point in
the MAIN  operation  from  which  the  CODE  CHECK  subroutine  was 5
called. 



Wien the ZC1 terminal    is 0, it means that the lens has entered  tile
zoom area.   As a result,  tile position code PUS is set to "2",  the
division code DIV is set to "DlI" and change predictor ZCRKV is set to a
value of "7" (step CK31). to  Flag FKPLCD is then examined to determine if
it is 1 or 0. If tile flag  is   set to O, the focal length  of the lens is
(displayed (step CK33) on the LCD panel to show the new value (i.e.,  65
mm).  If the flag is equal to  1, the focal length indication step is
skipped. Regardless of whether the focal 15 length of tile lens is
displayed or not, the next step is to return to the point from which the
COI)E CHECK subroutine was called. If the position code 1'0S is not equal
to "4" in step CK29,  processing  is  separated  into  the  case  where
the iJ  20 position code P0S equals "2" and where tie position code P0S
equals  "0"  (step CK34).   When the lens is in the position between tile
wide extremity and the lock position (P0S equals "0"), the subroutine
returns to the point from which it was cal led. When the lens is in the
zoom area where tihe position code P0S equals "2", a Judgment is made (in
step CK36) as to whether terminal ZC2 is ON (that is, having a value of 0)
or OrF (that is, having a value of 1) and if the division code DIV was
judged to be less than "BII".  If the terminal ZC2 has a 30  value of 0,
the position code POS is' set to "0" by judging that time lens is in the
position between the wide extremity and the lock position.   Oil tie other
hand, if the indication change is permitted  because  flag FKPLCD  is set
to 0,  the subroutine  changes  the  focal  length  indication  that  is 35
displayed oil the LCD panel, prior to exiting the CODE CHEX    25
subroutine. In  slops CX40 and CK41, tile ZC2 terminal is set to a value of
I and the zoom code ZCODE is compared to the Jredictor ZCREV to determine
if they are equal to each other. -' 5          When they are not the same,
processing returns to 



the MAIN operation,  while when  they are equal to each other, steps
CK42-CK45 are performed.   In these steps, new change predictors ZCFOW and
Z.CREV are set by subtracting I from the (livisioon code  DIV.   Then,  if
the value of the  indication v flag FKI'LCD is 0 (in step CK44),  the new
focal length of the lolls  is displayed,  prior  to   exiting  from  the
CODE CHECK subroutine.   If the value of the indication flag is 1. the
focal leng.t h  li dication step is skipped. As  mentioned  above,   the
setting  for  the  lock 15 position,  macro position, tele extremity and
wide extremity is detected  by  the change  from OFF  (1)  to ON (0) of the
terminals  ZCO,  ZC1 and  ZC2.   With  tile above arrangement, detection
errors due to bad contacts between the brushes and the code plate are
prevented.   Thus, the situation in which 20 the zoom motor stops ill a
forbidden position is avoided. <ZOOM REVERSE Operation) Fig. 19 shows the
flowchart for  the ZOOM  REVERSE ROTATION operation that diverges from the
MAIN operation at steps M4122,  150 and M154.   This operation  is executed
to 25 shift, the lens to the lock position and shift the lens from the
macro position to the zoom area.   When the lens stops within  the  zoom
range,  a normal  rotation  operation  takes place to prevent backlash.
When the MAIN operation diverges to this operation,  it is   first
necessary (in steps ZR1 and 30 ZR2)  to clear  the macro  tele shift  flag
FATSIFT and  the macro  position  flag  FMCRO  and  set  them  to  0,
prior  to rotating  the zoom motor  in a reverse direction at a high rate
of speed. In. step  ZR3,  the  focal  length  of  the  lens  is 35
prevented  from  being  displayed  by  setting  the  indication    4o. keep
flag   FRPLMD  to 1.   In steps  ZR4 and ZR5, tile CODE CHECK subroutine
(Figs.  17 and 18) is called.   Then, a test is performed to
determine whether tile value of tlhe  position  code  POS  is  greater
tLau  "2".    If  it  is, 



meanijing  that  the  lens  is  positioned  between  the  tele extremity
and the macro extremity, the CODE CHECK subroutine is repeated. Wlhen  the
position  code  is  determined  not  to  be greater t1hn1"2110, meaning
that the lens is between the tele 10 extremity and the zoom area or the
lens has entered the zoom area, step ZRG is performed to determine if  the
lock switch LUCK  is  ON  or  0FF.    When  the  lock  switch  is  ON,  the
indication keep flag FKPLCD is cleared in step ZR7.  In step ZR8-ZRI13, the
zoom motor is rotated in a reverse direction until the lens reaches  the
lock position or the lock switch is set to OFF.  Whiel  it reaches the lock
position, the motor is stopped.   The subroutine then jumps to the
beginning of the MAIN operation.  This movement is shown by character "a"
in Fig. 20. When  the  lock  switch  set to OFF  before  the  lens 20 moves
to wide extremity (due to the reverse rotation of the zoom  motor),  the
zoom  motor  is  reversibly  rotated  for  a period of 70 ms (ZR15) from
when the lock switch was set to OFF.   The zoom lens is then rotated in a
forward direction at a high rate of speed for a period of 50 ms.  If the
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, tile motor  is  kept
rotating  to  the wide  extremity  and  is 30 stopped  after  the lens is
at  the  wide  extremity  (shown  by character "c" in Fig. 20).  In either
case, processing jumps Lo the head of the MAIN operation after the focal
length of lile lens is displayed. Oiu tile other hand, if the lock switch
has been set to OFF beforehand,  processing advances from step ZRG to step
Z R2 4.   If the wide swi tch is set to ON, processing advances to a series
of steps that comprise a JPWIDE operation.  This 



operation   is  essentially  equivalent  to  a  ZOOM  to  WIDE operation
(shown  in  Fig.  23  and  which  will, be  discussed below) wit.hout the.
zoom motor initially. being rotated  in a reverse  direction  at a high
speed.   If the   wide switch is set to OFF,  steps  ZR25-ZR30 are
performed, wherein  the zoom motor is rotated  in the forward direction at
a high rate of speed after a delay of 50 ms has passed from  the time when
tl.he lens has entered  the zoom  area  to. set the  lens to  the tleI
extremity.       Tlhen,  processing   jumps  to  the  MAIN operation  (as
shown by character "d" inl Fig. 20). In  the  ZOOM  REVERSE  subroutine,
when  the  reverse rotation  processing  is switched over from terminal
"STOPWD" 15 for  the  wide movement processing,  to  remove backlash,  the
motor is  rotated  in  the  forward  direction  for 5 0 ms after the motor
has stopped  its  reverse  rotation.   Therefore, if the  focal  length
indication  is  not  prevented  from  being displayed,  the  indication  of
the  short  focal  length  is 20 changed just when the lens enters the
division code DIV area of  the wide extremity..  Then, the  indication  of
the focal length  of the  lens  may be showii when  the  lens enters  the
division  code DIV  area  of the  tele  extremity  by reversing the
rotation.    Such         indication  changes  may  give  the 25
photographer  the  impression  that the  shifting  of the  lens has
malfunctioned  by  shifting  to  the  tele  extremity,   in s spite  of the
fact that it is supposed  to switch  the focal length of the wide
extremity. Therefore, the indication keep flag FKPLCD is set to 3
temporarily  prevent  tile  focal  length  changes  from  being displayed
until tihe time when the zoom motor stops. (ZOOM FORWARD Operation> Fig.
21  is tile flowchart showing  tile ZOOM  FORWARD operation.    This
operation  moves  the  lens  from  the  lock 35 p051 tion to time widle
extremity or the zoom area to the macro    .,  IMOSi oils. 



When  the  ZOOM  FORWARD  operation  begins,   lock position flag FLOCK is
cleared (step ZF1) and at step ZF2, the zoom motor   is caused to rotate
a.t a high speed.   The 5 lens  is  then  checked  to ensure  that  it  is
in a position between the wide extremity and the zoom area (step ZF3, ZF4).
if the macro command flag FRQMCRO (step ZP5) is set to 0, the  motor  is
stopped  and  processing  jumps  to  the  MAIN operation.  These steps move
the lens from the lock position lo to the wide extremity when tie lock
lever is set to its OFF position, as shown by character "e" in Fig. 20.
When the macro command flag is set to 1, steps ZF7- 7ZF9 arc  performed,
in which the operation waits until, the lens passes  the tele extremity in
the zoom area.   When the 15 lock switch is set to UN, in step ZF10, the
motor is stopped (as shown by character "f" in Fig. 20).  Then,  the
operation returns to the MAIN operation.   If the lens passes the tele
extremity,  steps  ZFII-ZF13  are  performed,  in  wh ich  the operation
waits until the macro position flag FMCRO is set 20 to  1,  at  which
point  the motor  is stopped and processing returns to the MAIN operation.
Steps ZFI1-ZF13 are executed when the macro button 16 is pressed and the
lock lever is in tle OFF position (lock switch OFF). According  t;o  thLe
above  discussion  for  the  ZOOM 25 REVERSE  operation  anld  ZOOM
FORWARD  operation,  all  lens operations by tile miain switch 14 or the
macro button 16 are performed  by  the  zoom  motor operating  at a high
rate  of s peed. (ZOOM TO TrELE Operation> 30          Fig.  22  shows  the
flowchart of the  ZOOK  to TELE operation that diverges from step MI42 of
the MAIN operation. This operation is executed by setting the tele switch
TELE to the OU  position, with the lens set to the zoom area.   It is camon
to the above-mentioned ZOOK FURWARD operation that the 35 lens is moved by
normally rotating the zoom motor.  hlowever,    this   operation  *is
different   from   the  above-mentioned 



operation  ill that tahe zooming speed call be switched between a high
speed and a low speed. .Wlieii  this  operation  starts,  the  zoom  motor
is 5 rotated  in a forward direction at a high  speed before the timer for
switching tile zoom motor speed is reset. If the tele swi tch is set to ON,
the lens does noot reach  the  tele extremity  (i.e.,  POS does  not equal
"3"). 'thus, with the lock switch set to OFF,       the motor is rotated to
at a  high  speed  for 30  ns before  the rotation  speed  is changed  to
the  low  speed  (if applicable).   Otherwise,  i t remainiis  in the high
rotation speed, based upon the setting of ti ie speed switch. In tile zoom
area,  when the tele switch TELE is set to OFF,  tile operation  is shown
by the character -g" in Fig. 2?0.  Tho operation whlen tile lens reaches
the tele extremity is shown by the character "h" in Fig. 20. At      some
point the lock switch   tay be set to N. Whlen this happens, the zoom motor
is stopped in step ZT11, 20 so that control returns to the MAIN operation.
< ZOOM TO WIDE Operation> Fig.  23  shows  the  flowchart  of  the  ZOOM
to WIDE Operation that diverges from  step K150 of the MAIN operation. This
operation  is        known as a ZOOM to WIDE operation. 25          Th is
operation  is executed when the lens is in the zoom area and the wide
switch WIDE is set to ON. It also happens in the above mentioned ZOOM
REVERSE operation that the lens is moved in a storage direction. When  the
WIDE MOVEMENT operation  starts,  the zoom 30 motor is  rotated  in a
reverse  direction  and  the  timer  is reset.   However, if this operation
is called from step ZR24 of  the  ZOOM  REVERSE  operation,  these  two
steps  are  not performed. In steps ZW3-ZWIO, if the wide switch is set to
ON, 35   and the lens does not eniter the position between the wide
extremity and the lock position (that is, POS does not equal 



"0") and  the  lock  swi tcch  is  set  to OFF, the  zoom  motor operates
at a  high  speed  for  30  ms  before  it starts  to rotate in the reverse
direction, switching from the high or 5low speed, based upon the setting of
the speed switch. Whlen the wide switch WIDE is set to OFF, and the motor
rotation speed is set to the high speed in step ZW11, the  operation
branches  to step  ZR14 of  the  ZOOM  REVERSE operation to eliminate any
possible backlash that may occur. 10 ( This movement is shown by character
"i" in Fig. 20). Whlen the wide switch WIDE is set to OFF in the zoom area
and the above-mentioned 70 ms normal rotation and 50 ms reverse  rotation
are  finished,  the  lens  comes out of the wide extremity, as shown by
character "i" in Fig. 20 and the 15 zoom motor stops rotating. When the
lens enters the lock position from the wide extremity after the motor is
set to the high speed in step ZWI2, the zoom motor is rotated in a reverse
direction for a period of 50 ms (steps ZW13-ZW17).  Next, the lens is set
to 20 the wide extremity and the motor is stopped (the movement shown  by
character  "k"  in  Fig.  20),  removing  backlash, before the MAIN
operation is re-entered. Wheti the  lock swi tch  is  set to ON, step  ZW18
is executed,  which  stops  the  zoom  motor  rotation  prior  to 25
returning  to  the  MAIN  operation.         In  this  case,  the operation
branches  from  the  MAIN  operation  to  the  ZOOm REVERSE operation and
the lens is shifted back to the lock position. (LOCK Operation> Fig. 24
shows the flowchart for the LOCK operation that  is called  in step M124 of
the MAIN operation.   This operation  is executed when the lens  is stored
in the lock position, after the lock switch is switched to ON. When this
operation. begins, number indicator LCD is 35 lit  or  extinguished,.
according  to  the  condition  of  the    



loading  end  flag  FI,1)ELND  (steps  LK.1-L)K4),  which  sets  the
initial mode. A programming, loop,  comprising steps  LK5-1,K13,  is
repeated every 125 us until the rewind switch REW is turned 5 to ON,  the
back cover switch BACK is ON: and the film is not fully loaded, or the lock
switch is OFF. In step LK13, the CHARGE PRO1liBITING TINE subroutine is
called.   This is the same subroutine called in step M173 of the MAIN
operation.. 10          Whlen the rewind switch REW is set to ON,
processing diverges  from.  s tep  ILKS  to  the  above-mentioned  REWIND
operation. When the back cover is closed and the film is loaded, steps LK9
and LK10 are skipped,  while whien the back cover 15 is open,  the loading
end flag is cleared (step LK9) and the indication of the frame number of
the film  is turned OFF. In the next loop, when the back cover is closed,
processing diverges  from  step   117  to  the  above-mentioned  loading
routi iie. 20          Lastly, whien the lock switch LOCK is set to OFF,
the operation sets charge start flag FCIIGST and the indication hold  flag
FWAITD  to  1  (steps  LK14  and  LK15)  prior  to returning to the MAIN
operation. As  has  been described  above,  if a subject  to  be 25
phiotograplhed is too far away when the camera is set to the macro   mode,
a  release   lock  is  effected   to  prohibit pho tograph ing.   As soon
as the shutter button is released, the  lens  is shifted from the macro
mode to the zoom mode, permitting  a  photograph  to  be  taken  without
manually 30 shifting the lens. (MODE SETTING Operaitio>) Next, a mode
setting operation will be described. In step 1155 shown in Fig.  15, when
FREWEND is set to "0',, it goes to the mode setting operation  shown in
Fig. 3525A(step M157). .~~~~~~~~~~~~~~~~~~~~~~~~~~I   



In the node setting operation, a judging operation (step   101)  for
judging  whether  FSWOFF  is  set  to  "I"  is carried  out.      When
FSWOFF  is set to "O"  (when whichever switch  is ill its ON position),
FPMDCIIG is set to "O" (step 5 1`02), then it returns to thle main flow
and then goes to step M158.   In step M158,  it is judged whether FMDCIlG
is set to "0".     Txherefore,  ill mode  setting,  when any of  the mode
bu ttons  A  and  B and  the clear  button  C  is  continuously pIIs hodI,
it returns  to  tile main flow via step M01 and .step 10M(J7.    Also,  the
mode set by any of the mode buttons (mode swi Lches)A and 1B and tie clear
button(clear switch) C wihich is conitinuously pushod is maintained.  In
step M158, it is judgod  that FKDCIIG is set to  'O" and then processes
from step M161  toward end step are continued. 1.5         In  step  1101,
when FSWOFF  is set to  "1"  (when all switches are in OFF position), it is
judged whether the mode button A is in ON position  (step M03).    In step
103, when the mode button A is in OFF position,  it is judged whether the
mode button B is in ON position (step 104).    In step 201M04, when the
mode button 8 is in OFF position,  it is judged whether  the clear  button
C is in ON position  (step 105). In step M05, when tie clear button C is in
OFF position, the mode change flag PMDCIIG is set to "O" (step M02), and
then it returns to tihe main flow.    Therefore, when all switches, 2
25i.e.,   photometric  switch  SWS,  release  switch  SWR,  wide switch
WIDE,  tele switch TELE. mode switches RDA and XDB, clear switch MDC, and
macro switch MCRO, are in OFF position, it goes through the processes of
step M03-MO5 and step N02 and then returns to step 1I58 of the main flow.
30          Suppose  it is judged,  in step M05,  that thie clear button C
is in ON position.    Then,  the film number display process is carried out
(step  06). In step 1107, the counter memory UODBA is set to "0". Their,
in step  1M08.  the -content of MODEB is set to "O" 35and tile
identification flag FBBIINTO, the display lights-out   



process  via  flag  FZ1311l0D,  and  the  display  blinking  flag F7.H.0 1
are set lo "0" (step 109).    Then  it goes  to step M (1 0.    In step
M410,i MODBLB is set Lo "0".    Theii it goes to  step Mll where MOD)INT is
set to  5".    Thereafter, the 5 modo mark  is displayed  (step K012).
Then it goes to step M013 where FMDCIIG is set to "I" and then it returns
to step 14158 of the mai fi flow.    The identification flag FBBIINTO is
a(lap)ted to identify whether tile manual shutter time is being sot or tile
interval time is being set.    The display lights- 1(IolL  process via flag
FIIIIOLD is adapted to judge whether it should go via the display
lights-out process. Therefore, when the clear button C is turned ON, the
display is  changed  to  the  film  number  display.          Also,  as.
the counter  memory  MODEA  is  set  to . d   the  exposure  mode 15
becomes "auto".    Furthermore, as the counter memory HODEB is set to "O",
the taking mode becomes "one frame taking". In addition, as the counter
memory MODBLB is set to "O", the manual shuutter  time  becomes  "bulb" and
as the counter memory MODINT  is set to  5    the  interval time becomes 60
20 seconds.     Welien the mode is auto and one frame taking   no mode mark
is displayed. Immediately after this clear button C is pushed, the flag
FMDCI1G is changed from "   to "1".   Therefore, in step  M158  of  the
main  flow,  it  is  judge.d  that  the flag 25 FMDCIIG  is "1"      By
this,  tile flag  FWAITED  is set to  1 (step.MI59), and -the loop escape
process (step MI60) is carried out and thoeu  it returns to the top of the
main flow (step MIl).    If tile clear button C is continuously kept in ON
position  thereafter  (if  the  clear  button  C  is  being 30 pushed),  it
is judged  that  tile flag  FSWOFF  is set to  0 whoin it goes again to the
mode setting process of step M157 (step MOI).   Then, tle flag FNDCIIG is
set to "0" (step M02) anaI it. roturns to stop M158 of tile main flow.
This time it. is judged, in step M158, that the flag FMDCIIG is set to  0
35 and titej  processes after step  1161 are carried out.    In the   



mode initializing process,  the processes of step NO?-. M013 are also
carried out. III step  M04,  when  the  mode  switch  B  is  in  ON
positioil (when the mode button B- is pushed),  it is judged 5 whether the
taking mode is interval  (step M014).    In step K>     14014,  it is
juldged  as YES when the   counter memory HODEB is set to "5" and then it
is judged whether the interval time is being displayed  (step M015).
When the display  is not dlisplaying the interval time, it jutmps to step
M021 and the o r lag  Fll lINTO  is  set  to  "0".      In step  1015,
when  the interval time is being displayed, or in step M014, when the mode
is not interval, the content obtained by adding "1" to thle preceding
content of tile counter memory MODEB is treated as the content    th is
time.   For example, if the preceding 1r content of the counter memory
NODEB  was "12", the content of tbis time becomes "3" (step M016).   And
then the process of step M017 is carried out. Therefore,  it the mode
button B is turned on when thle taking mode is niot interval or if the mode
button B Is. 20 turned on when  the  interval  time  is being displayed,
the taking mode is changed. In step M017,  it is judged whether the content
of tile counter memory HODEB is "6" or more.    This judgment of step M017
is made for changing the content of the counter 25 memory HODKB to "O" when
the content of the counter memory MODEB is "6" or more.    The reason is
that the taking mode corresponds to "O"- "5" of the content of the counter
memory MODEB and there is no taking mode corresponding to "6" or more.
That is, if the content of MODEB is "6" or more,  It 30 is judged as YES
and then it goes to step M018.    In step M018, the number display process
is carried  out, and then it goes to step 1019.    In step M019,  the
content of the counter  memory  MODEB  is  set  to  "0".
Thereafter,  the process  of  step  M012  is  carried  out.
Therefore,  the 35 processes  of step 1017- M019 mean  that the taking-mode
is   



changed to one frame taking. In step M017, if the content of the counter
memory MODE13 is  "5"  or  less,  it is  judged  whether  the  mode  is
interval (step M020).-   in step M020, if it is judged that 5 the mo(de is
not interval,  the processes of step M012 and M013  are  carried  out  and
then  it  returns  to  step  M158. T'1heleforo, the processes of M017,
M020, 1012 and M013 mean that the taking mode nmark is changed within a
range from thb continuous taking mode to the multiple taking mode. I in
step  M020,  if  the  taking  mode  is  judged  as interval,  tho
identification  flag  F3BBIINTO  is set  to "0" (step 1O21).    Then,  it
goes to step    0.22.    In step M022, the manual shutter or interval time
display process shown in Fig.  27 is carried out.    Inr the manual shutter
or interval 15 time display (see Fig. 27), first,  in step BII, it is
judged whether  the flag FBI31INTO  is set to "0".         When  the mode
button B is in ON position and the interval  time is being set,  as the
flag FBBIINTO is set to "0",  the interval time is displayed (step 1312)
and then it goes to step K023.   If 20 the  mode  button  B  is  turned  on
when  the  taking  mode  is interval  (when  it is judged as  YES in step
M014) and the display is not displaying the interval time (when something
else is   being displayed),. as it goes via step XU14, M015, M021 and M022,
the interval time is likewise displayed. 25         In  step  M023,  the
mode  mark  display  process  is carried  out  and  the  interval  mark  is
displayed  on  the display, and the       display blinking flag FZML01 is
set to "0". Then a 0.5 second    timer is started in order to perform tile
display blinking process (step M025).    Then it goes to 30 step M034 shown
in Fig.  26A.    In step H034,  it is judged whether  the  flag  FBBIINTO
is set to  "0".         As the  flag FBBIlNTO i.s set to "0" here,  it goes
to step  M036. Before describing  this step  M036, there   will  be
described a case whore the mode button A is turned on (a case where the
mode 3!blLuttoII A is pushed). .  .                  .                 .
.                .~~~~~~~~~~~~~~~~~~~~~~~~~~~I  



When the mode button A is in ON position in step H03, it is judged whether
the exposure mode  is bulb or bulb & stroboscope  UN  (step  M026).
In  step  M026,  when  the exposure mode is bulb or bulb stroboscope ON,
it is judged 5whether the display is displaying the manual shutter time K>;
(step  4027).    Khen the display is not displaying the manual shutter
time  in step H027,  it jumps  to step M033 and the flag  FBBIINTO  is  set
to  "1".           When  the  display  is displaying the manual shutter
time in step M027, or when the l0oxposure  mode  is  not  bulb  or  bulb
stroboscope  ON,  the content of the counter memory MODEA is obtained by
adding "1" to the preceding content of the counter memoty MODEA so as to be
-~   treated as the current content of the counter memory             *
M(ODEA.   For example, when the content of the counter memory 15  MODEA is
"5", the current content of the counter memory beocomes "6" (step 1028).
Then it goes to step 1029.    By this,  if the mode button A is turned on
when the exposure mode is not bulb or btilb stroboscope ON, or when the
display is displaying the K-' 20manual shutter time, the exposure mode is
changed. In step M029,  it is judged whether  the content of the counter
memory MODEA is "6" or more.    This judgment of stop M029  is made for
changing the content of the counter memory  to "0" when the content of the
counter memory MODEA 25 is  "6"  or  more.       The  reason  is  that  the
taking  mode corresponds to "0"'- "5" of the content of the counter memory
MODEA and  there  is no taking mode corresponding  to "6" or more.    That
is,. if the content of MODEA is "6" or more in, step  1M029,  it  is
judged  as   YES and 'the  number  display 30 process is carried out (step
M030) and then it goes to step M0(31. In  step  M031,  the  content of  the
counter memory MODEA  is  set  to  "0".          Then 'it  goes  to  step
1012. Therefore,  the processes  of step M4029- M031 mean  that the
35exposure mode is changed to auto.    When the content of the  



37. counter  memory  IOIDEA  is "5" or  less  in step K029,  it is judged
wliether the exposure mode is bulb or bulb stroboscope ON (step M032).
Wheni the exposure mode is not bulb or bulb & stroboscope ON in step M032,
the processes of step M012 aand M-013 are carried out and then it returns
to step H158. VITe erefore,  the processes of step   0 209, M1032, 14012
and 1013 mean that the exposure mode is changed within a range from thie
stroboscope ON to the exposure correction. It, step R032, wlien the
exposure mode is bulb or- bulb IO& Stroboscope ON,. Lho flag FBBlINTO is
set Lo "1" (step  M033) naid  thoroalter the manual shutter or interval
time display sbIowII in  Fig.  27  is carried  out i'l step  1022.
In  the inantual  shlutter or  interval  time display  (step  BI).  it is
judged whether the flag FBB1INTO is "0" in step BII.    Whei 15 the mode
button A is in the ON position and the maiual shutter time is set, as the
flag FBB1INTO is set to "1",  the manual sliutter time is displayed (step
B13) and then it returns to step M023.      If the mode button A is turned
ON when the exposure  mode  is  bulb  or  bulb  & stroboscope  ON  and  the
20mahJual shutter time is not being displayed, as it goes via step M02M,
1027, M033 and 1022, the manual shutter time is likewise displayed.   Then,
the mode mark process is carried out i). step   M023, and   in step 1024,
the display blinking flag FZNLO1 is set to "0", 0.5 second timer is started
(step 25M025) and then it goes to step 1034 shown in Fig. 26A. Next,
processes after step 1034 will be described. Suppose that the mode button A
is turned  ON and the flag FBBIINTO is set to "O" here.    Then, it is
judged that the flag FBBIINTO is set to "1" in step K034 and it goes to
30step  M035.      In step M035M  it is judged whether the 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 P037).
Then, the flag FNDCJ1G is set to "1" (step 1039) and it goes to step  1158
of the main 35 flow.    I n step P158, as the flag FPMDC11G is set to "1 I,
the 



display  is  continuously  displaying  the one  second  manual shutter time
(see step M159, M167 and M166).    Then the mode button 13 is turned on and
when the flag FBBIINTO is set to "0"t,  it goes to step K036.    Wlhen the
mode button B is in the 5OFF position in step X036, the blinking of the
interval time lisplay  is canceled  (step H040) and  then  it goes  to step
1039.    The flag FHDCIIG is set to "1" in step M039 and then the process
of step K158 of the main flow is carried out. In stop M158,  as the flag
FKDGIIG is set to "I",  it ff.(oes to step  4150.    By this,  the display
keeps displaying tille one second in terval time (see step 1158, 1167 and
MI60). The  11linking of tile manual shutter time display and the blinking
of the interval time will be described hereinafter. when the mode button A
is in the ON position in step M035, or 15 when the mode button B is in the
ON position in step M036, the charging 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 step M042
during the charging.    After the process of 20step  M042  is carried  out,
it  is  judged  whether  the  tele switch TELE is in the ON position  (step
14043).    When the tele switch TELE is in ON position, it is judged
whether the flag FBBIINTO  is set to "I" (step 1056).    When the tele
switch TELE  is  in  OFF  position,  it  is  judged  whether  the wide 25
switch WIDE is in ON position  (step  4044). When the wide switch WIDE is
in OFF position in step M044, the time display blinking process shown in
Fig. 28 is. carried  out  (step  4044').       In the  time display
blinking process,  it is judged whether the 0.5 second timer is timed 30 Up
in step TD1.   In  step TDI, when the 0.5 second timer is not timed up, it
returns to NOB and the processes after step H034 are carried out.    When
the mode button A or the mode button  B is kept   pushed,  it comes back
again to step TDI via step M043, M044, and H044'.    When the 0.5 second
timer is timed  up in step TDI, the 0.5 second  timer is started 



..    again  in step TD2.    Then, it is judged whether the flag FZMLO.1 is
set to "O" (step TD3). At f irst, as the flag   FZBLO1 is set to   "0" in
step M024, -Lhe flag FZHOI.1 is set to "I" (it goes to step TD4) 5 and.
then it goes to step TD5.    It is judged whether the flag FBIIIOLD is set
to "0" in step TD5.    At first, as tlhe flag F13lIOLD is set lo "O", the
display does not display the time (step 1)6), and it returns again to step
TD1 where the display keeps displaying no  time until  the 0.5 s-econd 10)
tier is timed up.      When     the 0.5 second timer is timed * up. it goes
to step TI)2 to start tIle 0.5 second timer again; and   it goes  to step
TD3 where  it is judged whether the flag FZML01 is set to "0".    As the
flag FZMLO1 is now set to "1" when it goes via step TD4, step TD5 and TDG,
it goes to 15 step TD7 this time.   In step TD7,  the flag FZKLO1 is set to
"O" and tLhen it goes to step TD8.    In step TD8, the display displays
the manual shutter or interval time.    Therefore, when the mode button A
or the mode button B is kept being pushed,  the manual  shu-tter or
interval  time  is blinked at 20 tile cycle of lihz. In step M044,  whenl
the wide switch WIDE  is in ON position,  it  goes  to  step  K045.
Therefore,  the  time display blinking process is not carried out, and the
display does  not  display  the  blinking  of  the manual  shutter  or 25
interval time.    In step K045, it is judged whether the flag FBBlINTO is
set to "1".    When the flag FBB1INTO is set to "1" in step X045, a value
obtained by deducting "1" from the preceding content of the counter memory
KODBLB is treated as the current content          of the counter memory
MODBLB (step 30 M046).     For. example,  when  the  preceding  content  of
the counter memory NODBLB was "6",  the content           this time of tio
counter  memory  NODBLB  becomes  "*5", and a limit process of this counter
memory MO0BILB min.  is carried out (step PM047).    The limiting process
of this counter memory 35 NODBLBmin  is  a  process  for. setting  the
content  of  thd 



counter memory MODB1LB to "0" when the HODBLB is  less than "0".   TThe
reason  is that there  is no manual shutter time correspond ing to those
less than "O". After the process of this step M047 is carried out, 5 the
manual shutter or interval time display process shown inl v       tFig. 27
is carried o ut in step 4M048, and after the manual shutter or interval
time display  process  is  finished,  the 3ooms  timer  is  started  (step
14049).    It is then judged whother thle wide switch WIDE is in ON
position (step 14050). U) When tile wide switch WIDE is in OFF position  in
step 1050, tile flag FBUIIOLD is set to "1" (step M051) and the processes
after step M034 are carried out.    When the wide switch WIDE is  ill ON
posittion  in step M050,  it is judged whether  the speed switch-over
switch ZMNIL is in ON position (1OS52). 15          By this, it is judged
whether the switching of thq display of the manual shutter time or interval
setting time is changed step by step or the same is changed continuously.
That is, when the zoom lever is in a state corresponding to  the direction
where  the zoom  lens  is moved toward  the K>   20 wide position at a high
speed by the zoom lens lever (whei tile zoom lever is largely moved from
the center position), it is judged whether the 300ms timer is timed up
(step 14053). This  loop  of  step  1050,  step  M052 and  step  K053  is
repeated until the 300ms timer is timed up.   When the 300M z   25 timer is
timed up in step 14053, it goes to ROD where the processes of step 1044-
M053 are repeated.    By this, the content of  tie  counter memory HODBLB
is subtracted  every 300ms.    That is, the manual shutter time or interval
time is continuously changed. 30          When the zoom  lever is in a
state corresponding to the direction where the zoom lens is moved toward
the wide position at a low speed by the zoom lever (when the zoom lever is
moved a little from the center position), the loop of step M050 and 1052.
is repeated until the wide switch is turned off in step 14050.
Therefore, although tile contenCt 



of  the counter memory MODBLB is changed  immediately after the  wide
switch  WIDE  is brought  to ON position  from  OFF. position,  the content
of the counter memory NODBIB  is not changed  thereafter.       Therefore,
if the zoom  lever 10 is 5 lightly  operated  to repeat on and off of the
wide switch WIDE while keep pushing the mode button A or mode button B, the
manual shutter time is changed step by step. In step M045, when the flag
FBBINTO is set to "0", tie  Content  of  the  counter  memory  MODINT
obtained  by lo deducting  "1"  from  tlhe preceding  content of  tIhe
counter momory MO)DINT is treated as  the current content (step 11054).
Tlen, tile Ii mit process of the KODINTmin is carried out  iit step  MU055.
Th is limit process of MODINTmin  i s a procos s for Setting tile content
of the counter memory MODINT to "0" whien the content of the counter memory
MODINT is "0" or  less.     The  reason  is  that  there  is no interval
time corresponding  to "0"s or  less, and the        processes of step
M048- M053 are  continuously  carried  out.          Regarding  the
deduction process of the interval time, as it is carried out 20 in the same
manner as the deduction process of the manual shutter time,  the detail
thereof will be omitted. When                  the mode  button A or the
mode button B is kept           pushed to change the manual shutter time or
interval time and the wide switch WIDE is turned off, 25  the flag FBIHIOLD
is set to "1" (step 11051) and as long as the mode button A or the mode
button B is turned off, the processes of step 1043, M1044 and M044' are
continued and it reaches the time display blinking  process  and as it is
judged that the flag FBIIIOLD is set to "1" in step TD5, it 30 goes to step
TD9.    Therefore,  immediately after a desired manual shutter  or
interval  time  is  finally  obtained,  the finally  obtained  manual
shutter  time  or  interval  time  is kept displaying  on  the display  for
a predetermined  time. That is,  the display does not display  the blinking
of the 35 manual shutter or interval time immediately.    If the mode 



4-2. but ttol  A  or  the  mode  button  B  is  kept               pushed
tlhereaftor,  the display displays the blinking of the manual shutter time
or the interval time.    In step TD9,  tihe flag FBIllO1LD is set to "0". 5
In step M043, when  the  tele switch  TELE is in the ON position,  it goes
to step MO56.    When the flag FBBIINTO is set to "1",  an adding process
is carried out such that the value obtained by adding "1" to the preceding
content of the counter memory MODBLB is treated as the current content to
of the counter memory (step M057).   After the limit setting process  of
the Mf'D13l1Bmax  is carried  out (step M058),  it goes  to  the  manual
shutter  or  interval  time  display  to display   the  manual  shutter  or
interval  time, and thereafter,  it goes  to step M060 to start the 300ms
timer 15 and  then  it goes  to step M061  to judge whether the  tele
switch TELE is in ON position.    When the tele switch TELE is  in ON
position  in step 14061,  it goes  to step 1063 to judge whether the
velocity switch-over switch ZHliL is in ON position.    When the zoom lever
is in a state corresponding a   20 to  the direction  where  the zoom  lens
is moved  toward  the tele  position  at a low speed  by  the zoom  lever
(when the zoom lever is moved a little from the center position),  the loop
of  step  MOG  and  step M063  is repeated.         When  the zoom 25 lever
is in a state corresponding to the direction where the zoom lens is moved
toward the tele position at a high speed by the zoom lever,  it goes to
step  4064 to judge whether the 300ms timer is timed up.    The processes
of step M061- M064 are repeated until  the. 300ms timer is timed up.
Wlheni the 30 300ms  timer  is timed up in step M064,  the loop after step
M043 and M1056 is ropoaLed via HOC.    As the process when the tole  switch
TELE  is  in  ON  position  is  the  same  to  the process when the wide
switch WIDE is in ON position only except that the manual shutter or
interval time is subjected 



35 to a reduction process when the wide switch WIDE is in ON    43.
position  but  the same is subjected  to an addition process when the tele
switch TELE  is in ON position,  the detailed description thereof will be
omitted. <(AEAF(AUTO EXPOSURiE AND AUTO FOCUS) CONTROL Operation) 5
Figs.  29  to  31  show  the  flowchart for  the  AEAF CONTROL Operation
that diverges from the MAIN Operation at step M165. Th is operation is
executed when the photometric switch SWS changes from OF.F to ON, and a
combination of the -modes is  correct.      Also,  this  operation  is
executed  from  a ,erniirial or AEAF CONTROL 2 after  the operation
temporarily (liverges  a  CHARGE  operation  during  this  operation,  from
Lerminal  of  AFAF  CONTROL  3  after  winding  in  continuous photograph
irig mode. III steps  AFI to AF3, when the operation  diverges from a
midway of AEAF CONTROL Operation to CHARGE operation and then. returns
again to this operation, as the photometry operation and the distance
measurement operation are already finished as will be described
hereinafter,  AEAF jump flag 20 FAEAF is represented by 1 in order to jump
these operations and the flag for else is represented by 0. When the
operation diverges from the MAIN Operation, the operation checks      the
state of the auto release  flag FAUTOREL in the steps AF4 and AF5, and,'
if the auto release 25 flag FAUTOREL  is 0, the focal length is displayed.
This flag  is  set  to  I at  the  time  when  the  second  shooting
downward  in interval mode or the second shooting in double self mode are
executed.    In these cases,  the photographing is automatically executed
even if the photometric switch SWS 30 and the release switch SWR are in OFF
position. Tire voltage checking operation in the step AF6 is a procedure
for measuring  the  charged  voltage  of  a strobe condenser.    When tile
vol tage is 270V or more, 270Y charged 



flag FFC11270 is represented by 1, and DGV is set by dividing 35 tile
voltage  into  three stages with  reference  to  315V  and    44-. 285V.
The strobe condenser is full charge at voltage 33OV, and  the  guide
number  of  the  strobe  is  determined  in accordance with a full chiarge
condition.       Oin the other hand, I.-Ilis Cainle l  5 c eis CoItIrol od
suIch  hn l  tLho sLre o in oniL Led w with 270V or more even if the
condenser is not fully charged. 'hozerefore, when the voltage does not
reach 315Y, it is  nlccossarlIy  to  catlch  the  lowering  of  the  guide
number because otherwise  the exposure  becomes under.    DGV is a
pfraimoLer inidicatinpg thlc lowering of the guide number due to a IalII or
TLhe strobe chargod voltage.    DGV is set to 0/4 at :115V or more, 1/4 al.
285V~-315V and 2/4 at 285V or less. Iii       step  AF7, the charge
request flag FCIIGRQ w hi chI  is  established  through  FM  calculation
as  will  be described hereinafter is set to 0. 15          Step AF8, AF9
are performed to determine conditions of  the FAUTOREL  flag and FAEAF
flag.   When both FAUTOREL flag anjd FAEAF flag are 0, steps AF10 and AF11
are executed. This  condition  means not an interval mode or a second
shooting  of  double  self  timer  mode,  and  AEAF  CONTROL 20 Operation
is diverged from the MAIN Operation, or the WIND operatioii.   In step
AF10,  the distance measurement data is input from the sub CPU, and the
LENS LATCH (LL) CALCULATION subroutine  (see Fig. 32) is executed  (step
AF11).   The LL CALCULATION  subroutine  is an operation which determines a
25 moving amount of the taking lens to focus the taking lens according to
the distance measurement data. When at least one of these flags is 1, steps
AF10, AF11 are skipped.   This condition means  an interval mode or a
second shooting of the double self timer mode. 30          Ill this
condition,  LL data which were obtained in the preceding LL CALCULATION
subroutine are directly used. Therefore  when  the  interval  photographing
is  executed, 



the state of focus is tfe same as the first shooting.     When the interval
photographing  is  executed,  tue  photographer  is 35 usually away from
the camera.    For example, when a slightly    4S. moving  object  is
taken,  if  the  distance  measurement  is performed   every   time   the
photographing   operation   is performed,  it. becomes out-focus  when  the
object is moved away from the center of the screen.   The- reason is that
the 5 auto-focus is executed by measuring a distance to the object
)ositioned in the center of the screen. Ini  step  AF12-  AF16,  all
procedures  relating  to photometry  are  carried  out  excepting  a  case
where  the routine  comes  back  to  AEAF  operation  from a tenporarily to
diverged CHARGE operation.    In step AF13,  the DX code of the film that
is set i nto the camera is input and converted to sensitivity  informa
ationl Sv. Then  the division  code  DIV  is alplha-converted  in step AF14
for use in an FM  (FLASIHMATIC) CALCULATION subroutine 15 b)elow,  wherein
tile  alpha  value  comprises  an  amount  of variation  in Full-Upen
Aperture  F-number of the zoom  lens positioned  at  the  specified  focal
length  positioIn,  with respect to the Full-Open Aperture F-number of the
zoom lens p)ositioned at the WIDE extremity. 20          In step AF15,
photometry data is obtained from sub CPU, while  in step AFIG, an AB (AUTO
EXPOSURE) CALCULATION subroutine (see Fig. 33) is called and AE data is
calculated. In  Step AF17, FM(FLASIIMATIC) CALCULATION subroutine shown in
Fig.  34 is called and the FM data is'set.    When 25L the   routine
comes   back   to  this   operation   from   the temporarily   diverted
CHARGE  operation,   AE  CALCULATION subroutine is skipped.    however, as
there is a possibility that DGV is changed due to charging,  the FM
CALCULATION is executed again.- 30          After the FM CALCULATION
subroutine exits, step AF18 is executed  to decide  the state of the
release  lock with 



reference to the FRLOCK flag.   If flag FRLOCK is set to 1, steps AFIO-21
is executed.    The release lock is set in such cases as that the lens is
located in the zoom area and the 35 object is too near and that the lens is
located in a macro-    p Toi tioei and the object is too far.   In these
cases, as it is (lifficult  to obLain a well-focused   photograph, the
green lamp  is blinked  to give a warning  to that effect  in step AFI9-
AF2I.    After the photometric switch SVS turns OFF, 5 the red lamp ald the
green lamp are made OFF to move the Iprocessing to MAIN Operation. In  step
AF18,  when  flag  FRLOCK  is  set  to 0,  a determinataioti is made as to
whether processing is diverged for CHARGE Operatiotn.   In step AF22-AF24,
when  the charge 10vl Lago   of   the   strobe   condenser  does   not
reach   a proedeLeriniiied value and therefore a charge is demanded, the
routine is diverged to the algARE Operation of Fig. 35 under the
:conditioiis that the mode is not interval mode or even if the mode is the
interval  mode,  the photographing operation  is 15 for the first shooting.
That is,  in the second shooting downward of the interval photographing,
even when the charge voltage does not reach the predetermined value, the
strobe is emitted by only the charged voltage and the following release
sequence is executed. K>'  20          III INTERVAl, CONTROL Operation,  as
is shown in Fig. 38, a charge control is effected every time one shooting
is made.    The reason is that when the charge voltage does not reach tlhe
predetermined voltage in this control operation, tlhe voltage is not be
increased even if the charge control 25 is executed again. IIn  steps
AF25-AF27,  the  lenis  latch  (LL) data  is output to the sub CPU,
automatic exposure (AB) data for the shutter control  is supplied  to the
sub CPU and flashmatic (FM)  data  to  be  used  for  the  strobe  emission
timing  is 30 provided to the sub CPU. When flag FAUTOREL is set to 1
(automatic taking 



mode),   judgment  of  lamp  indication  and  status  of  the photometric
switch  and  release  switch  are  skipped,  and processing jumps to a
terminal AFA in Fig. 30.    When flag 35 FAUTOREL  is  set  to  0  (normal
taking  mode),  in the case the    4-7 strobe  is emitted based on FM data
in steps AF29 and AF30, Lilo red  lamp  is   lit up and the process is
moved to a terminal AF1H of Fig. 30. Afterwards,  step  AF31  is  performed
to  determine whether  the  green  lamp  indicator  should  blink  or  be
coiitinuoms ly turned on with reference to flag FGLMPFL which is set in the
LL CALCULATION subroutine.  If flag FGLMPFL is set Lo 0,  the green  lamp
indicator  is continuously  turned on (stop AF32).  Otherwise, the green
lamp D blinks (step AF33). 1The lighting of the green lamp        means
allowance of lio togra pli I ng,  whi il   the  blinking, thereof
means  a wa rn i ng. In steps AF34 and AF35, the release switch SWR is
waited to be turned ON         under  the  condition  that  the photometric
switch SwS is kept in an ON position, and when the SWS is turned OFF,
that is, when the finger is removed from the shutter button, the red lamp
and green lamp are switched off in step AF43a and the control operation is
returned to the MAIN Operation.    When the release switch SWR is turned
ON, the control operation is moved to step AF36. 20 In  steps AF3G- AF43,
three second timer is started when  the  first shooting  of the  interval
photographing  is made.     Similarly,  tell second  timer  is started
when the first shooting is made in self timer mode,  or double self timer
mode, and five second timer is started when the second 25 shooting is made
in double self timer mode.  In the case of the second shooting downward of
the interval  photographing,  as the  timer  is operated  in accordance
with  the  content  of 



HODKB as mentioned above, it directly goes to the time count 30 operation
of step AF44 downward.    When the mode is neither the  interval  mode nor
tihe self  timer mode,  it jumps to a terminal AFC of Fig. 31. Slteps AF44-
AF54 constitute a loop for waiting the above-mentioned timer to be timed
up.   Besides the time-up, 3  tile  operation  can  escape        from  the
loop  by  means  of 35~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I    operation of a
mode button.    In this case, the red, green lamp anwd the self timer lamp
are switched off in steps AF55 and AF5G and the auto release flag FAUTOREL
is cleared.    After calling  the MODE INITIALIZATION operation of Fig.  25
(step 5 AF56), it jumps to the MAIN Operation. In the second shooting
downward of the interval mode,  the remaining time of the timer is
displayed. Also,  when the remaining time of the timer becomes three
seconds or loss,  the self timer lamp is blinked at 41hz. 1(          When
time is up, in the case of self timer, it directly goes to  tite terminal
AFC of Fig. 31  and in the case of double self timer, it goes to the
terminal AFC of Fig. 31 after the flag FAUTO'RKFI  is inverted in AF59. In
the case of double self timer, the lag FAUTOREIL is set from 0 to 1 when
the first shooting is 15 made and returned  from 1 to 0 when the second
shooting  is made an(l tlhen automatic photographing is released. In the
case of   interval  mode,   the  interval   time established in steps
AF60-AF64 is set  in the timer, and the maximum value of the number of
taking frames is set to 40 Ky  20 frames when the first shooting is made
and the auto release f lag FAUTOREL. is set to 1 in order to automatically
execute the  second   shooting downward.       When the second  shooting
downward  is made,  Lhe remaining time display is set to "0" aInd. then  it
goes  to  the  terminal AFC of Fig.  31.         The 25 procedure of step
AFG4 is made in order to avoid that the display returns  to numerical
figures other than 0 owing to time up. 



In  steps  AF65- AF67,  the  lamps are  all  put off before the exposure is
executed and the shutter start signal 30 is output to a sub CPU.
In steps AF68 and AF69,  date exposure   is  prohibited  when  multiple
photographing   is effected. If the mode is not the bulb mode,  the
operation is diverged from step AF70 and the input of a shutter operation
35 finish signal  from the sub CPU is confirmed  in step AF71,    and then
it goes to the WIND Operation of Fig. 37. When the mode  is the bulb mode,
the  input of the shutter start signal from the sub CPU is confirmed in
step AF72 and it is judged whether the photographing. is the bulb exposure
photographing or the manual shutter photographing in step AF37.    If it is
the bulb exposure photographing, it is waiLed iii steps AF74 and AF75 that
the finger is removed from  the shutter button and both photometric switch
SWS and release switch SWI2 are turned  OFF and then, a shutter close
signal is output in step AF76.   If it is thle manual shutter, the  MANUAL.
S11UTTE1r  TIME  COUNT subroutine  of Fig. 36  is cal led  iii step AF77
and a shutter operation end signal is o  t pu l a f L er the cotuting
operation is finished. 1 ,lJ(J.ENS LATCH) CALC1UATION subroutine>. 15
Fig.  32  shows a  flowchart of  the  LL  CALCULATION subroutine  that  is
called  from  AEAF  CONTROL  Operation  at step AFII. Iln the LI,
CALCULATION subroutine, AF data (distance- measurement-information)   is
converted   to   the   distance 20 measurement step  iii step  LLI with
reference  to  TABLE  4. Then, a  limit processing, which  limits  the
range  for  the distance measurement step between   1 and 20" is performed.
Iii step LL2, flag FGLMPFL, which  judges  if the .green lamp indicator D
should blink, is set to 0.  Flag FMTSIFT, which is the flag to judge if the
taking lens should be shifted 25 from tile macro extremity to the tele
extremity, is set to 0. 



When flag FGLHPFL equals 1, the green lamp indicator D blinks. Flag FRLOCK
equalling 1 means to apply the release lock. Hlaving flag FMTSIFT equal to
1 means  the operation of the 30 lens  should  shift  from  the  macro
extremity  to  the  tele extremity. Then, step LL3 is executed to set a
temporary lens latch 11L value equal to the distance measurement. step
value so that thle number of time lens latch steps corresponding to 35 the
distance measurement steps can be obtained.    In step LL4, a determination
is made as to whether the distance measurement step equals "1".  When the
distance measurement equals "1", step LL5 is performed to determine if  the
macro  switch  MCRO  is  ON.    When  the  distance 5 measurement step is
equal to "1" and macro switch is ON, flags FHLOCK,  FGLMPFL and FMTSIFT are
set to I (steps LL6- L1I18) before the LL CALCULATION subroutine exits and
returns to  step  AF12  of  the  AKAF. CONTROL -Operation.    In  this
condition,  the release jIock is applied,  even if the shutter button is
pressed. When photometric switch SWS is ON by pressing the shutter  b)utton
15,  the  lens  is  shifted  from  the  macro oxtremity  to the tole
extremity.   Then, processing returns to the AEA'F CONTROL Operation.
Whieni the distance measurement step is not equal "I " otr macro switch
MCR() is OFF even if the distance measurement step  is  equal  "1",  step
LL9  is  performed  to  determine whiether- the distance measurement step
is more than "19". in step LL9, when the distance measurement step is less
than "19", the subroutine exits and returns to the AEAF 20 CONTROL
Operation.   In either the macro mode or the zoom mode,  when  the distance
measurement step is more  than "2" and  less  than  "19",  the processing
returns  to  the AKAF CONTROL Operation.  Therefore, when the distance
measurement step is "1" and the zoom mode is set, the release lock is >
25o t  applied. Wheel the distance measurement step is more than "19", 



steps LLIO and LLI1 are executed to set flag FGLMPFL to I and the lens
latch (LL) step to "18".  Because only eighteen steps  (from "1" to "18")
are provided with the lens latch 30 steps.    Step  LL12  is  performed  to
determine  whether  the macro  switch  MCRO  is ON.   If the  result  of
the  test  is affirmative, the subroutine quits and processing returns to
the point in the AEAF CONTROL Operation from which the LL CALCULATION
subroutine was called.   This  is because  it is 35desirable to permit a
photograph to be taken, even when a    subject is too close for an in-focus
picture.   However,  as rlag  FGTMPFIL las boen set to 1, the green lamp
indicator D will blink to alert the photographer of this condition. If the
macro switch MCRO is OFF (step LL12), a test is 5 made of the distance
measurement step to determine if it is greater  than "20"  (step LL13).
If it is less -than "20", processing returns  to the AEAF CONTROL
Operation.   Hence, when the distance measurement step is "19" in the zoom
mode, the green  lamp  indicator D blinks  to  warn the operator to 10
switch  to the macro  mode.   flowever,  photographing  can be perfornmod
by pressing shutter button 15. in step 1.1,14, wliee  the distance
measurement step is more  thian "20", flag  FRLOCK  is set to 1. before
processing returns  to the AHAF CONTROL Operation.   When the distance 15
measurement step is more than "20", an in-focus photograph cannot l)e
obtained, even if the photograph is taken in the zoom node.   Tlherefore,
the camera is programmed to prevent tile taking of such a picture, even if
the shutter button is pressed.    Accordingly,  when  the subroutine
executes  steps 20 L1,13 land Ll.14,  the release  lock is applied,  and
the green lamp. indicator D blinks. When the LL CALCULATION subroutine is
completed,   processing  returns  to  the  AKAF  CONTROL subroutine to
perform step AF6. In thie 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 mode, if the 



release lock will be applied, the operator can not take a picture ill any
way.   It is desirable to permit a photograph to be taken under the above
condition if the operator wishes to photograph. 30Therefore, when the macro
switch MCRO is set to ON, release lock is not applied even when a subject
is too close for an in-focus picture. 35 IU    -z. TABLE 4 CHANGING
DISTANCBE        ZOOM              NACRO LENS    FOCUS    LENS    FOCUS I
STEP       zooM    MACRO    LATCH   POINT    LATCH   POINT I
1      10.00m   ROCK    WARNING 6.00R   1.00. 2.
2       5.Ion     2       0.97m (,   4. 5 0 RI D1  4 RI       ' 3         ,
,                            3 I . 12M  I                  I 1.l~m   O.GI
I         I                  I lS  1.7                          17
1.09.    17        0.63m 1.OGnl   0.62m 1.8                          18
1.03m    18        0.61. 1. 00RI  0. BOin 19                           18
1.03m    18        0.61m y   20           0. 90m   0.58m
(WARNING)          (WARNING) 20                         wci
18       0.61m 0. 50m   0. 40m                               (WARNING) (AK
(AUTO EXPOSURE) CALCULATION subroutine) Fig. 33 shows AS CALCULATION
subroutine- called in K> 25 step AFIG of AEAF CONTROL Operation. This
operation is a procedure for establishing an AE data to be output to the
sub CPU. In steps AElI AE4, the exposure mode shown in Fig. 8 is
determined.       If it is an establishment including a 



30 bulb,  the bullb  is established  to AE data in step AE5 and then it
returns to AEAF CONTROL Operation. If it is a mode other than the bulb
mode, the upper I imi t and  the  lower  limit of  the  photometry  value
are limited  in  steps AE6 and AE7 and in steps AE8- A81i, when 35 the
photometry value Bv is equal to tlhe lower value limit,    tihe photometry
val ue lower limit flag FBVMIN is set to I and if not equal, it is set to
zero. In step AREl, the exposure value Evs is calculated from   a film
sensitivity information Sv, a photometry data 5 Bv, and a correction value
a  of Full-Open Aperture F-number according to tlhe change of the focal
length from the WIDE oxLremity. In steps AE12 and AE13, when in exposure
correction m oode,  correction  is  made  in  order  to  obtain  a  bright
oexposture. by deducting 1.5 from the calculated exposure value- E, v s. As
doscri bod  in  the  foregoing,  as  the. interval photographing  is
usually effected  in  the state where  the camera is rixed to a tripod,
etc., there is no fear of hand shake even  if a slower shutter than that of
a normal taking m11od(e is effective. Therefore,  in steps  A914- AE17,
the  lower  limit exposure value Evsmin is set to 6.0 whezl the exposure
mode is other than auto mode, or when the exposure mode is auto 20 and the
taking mode is the interval.    Similarly, the value Evsmin is set to 9.0
when the exposure mode is auto and the taking mode is other than the
interval mode. WGen      the exposure mode  is auto  mode,  if the exposure
value Evs is smaller than the exposure lower limit 25 value Evsmin in step
AE18-AE21, or the photometric value is limited at its lowest limit, the
automatic strobe emission flag FAUTOSTB is set to 1 so as to emit thie
strobe light. Accordingly,  if  it  is  not  established to be the interval
mode,  the  lower  limit  of  the  shutter  speed  is 



30 lowered automatically and the chance for emitting the strobe becomes
small. In steps AE22- AE24, the upper and lower limits of the exposure
value Evs are limited and the same is returned to AEAF CONTROL Operation by
serving the same as AE data. 35 (FM (FLASIIHATIC) CALCULATION Subroutine>
54- Fig.  34 -liows FM CALCULATION  subroutine called  in step AF17 of AEAF
CONTROL Operation. This  operation  is  to  decide  the  emission  or non
emission of the    strobe and the aperture value Avs when t the strobe is
emitted. In steps FMll- FM5, the exposure mode returns the FM (lata to  the
AEAF CONTROL Operation as "strobe no emission" when  in   strobe OFF mode,
exposure compensation mode, and boulb mode, or  wIhen in auto mode and the
flag FAUTOSTB  is lo set to 0  in  the AE CALCULNrION subroutine. In other
cases than  the above, the aperture value Avs  is  found  from  the
distance  measurement data  and  the reference  guide  number in step FM6
and  then  the aperture value Avs is corrected in view of the information
of charged 15 voltage I)GV in step FM7.    The reason is that as the guide
number  is established  with  reference  to   the full charge time  of the
strobe condenser,  unless the guide number is lowered when the exposure is
low, the exposure becomes uiider. 20           [in step FM8, the aperture
value Avs is added with a film sensitivity  information Sv and in steps FM9
and FM10, the  changing  amount ZGDV caused  by zooming of the strobe
itself is added when it is in the zoom area.   The reason is that a light
projecting angle of the strobe 6 is changed 25  according to the angle of
view which is changed by zooming of the taking lens. Furthermore, in FM11,
the changing amount a  of the Full-open Aperture F-number based on the
focal length of the 



lens is deducted from the aperture value Avs. 30          Iin  steps FM12-
FM14, the upper limit and the lower limit of the aperture value Avs are
limited and the charge request flag FCIIGRQ is set to I based on the result
of the voltage  check  operation  called  in  step  AF6  of  the  AEAF
CONTROL Operation when the voltage of the strobe condenser 35 is 270V or
less and then returned (steps FS15, FM16).    <CHARGE OPERATION) Fig. 35
shows the charging operation diverged from stops AF23 and AF24 or the ABAF
CONTROL Operation. Steps C111-CliI are a loop for repeatedly  executing the
5 charging  control of step C116 at a cycle  of 125ms.    The operation can
escape  from the loop when it is determined to be time-u) or to be charged
voltage of 280V or more from thie charge time utp flag FC11TUP and 280V
charged flag FC11280 erected during the charge control operation iII step
C116, In  the  case of an  automatic  photographing  in  an it Lerval:
modoo  etc..,  it can      escape   to step  C11IO  by twrning on a
selected one   of tile mode switches (mode button A, mode button *B and
clear button C), and when the mode ip not all automatic  photographing,  it
can  be  escaped  when  the 15 finger is removed from the shutter button.
Even when  the charged voltage does not reach 280V within a predetermined
time and it becomes time-up, it can escape from the charging operation. In
the case of such an escape, the red and green lamps are switched off in
steps 0110 - 20 C1112  and a charging stop    operation  is  effected.
After releasing the automatic photographing,  it jumps to the MAIN
Operation. When the charged voltage reaches 280V before it is timed  up, it
goes  to steps C1114- ChI16 via step C1I13 where 25 the red lamp is lighted
when the mode is not the automatic photographing  mode so as to indicate
that preparation  for emission  is over,  and after the charge request flag
FCHGRQ is cleared,  processing jumps to the AKAF control 2.    When 



it  enters  to  the  AKAF control 2 from this operation, as 3o described
above,  the photometry,  distance measurement,  etc. are omitted and
calculation is effected using the preceding data. The voltage checking at
the time when the charging is underway     is effected with reference  to
280V  and  the 35 voltage checking after the charging operation is effected
is with    reference to 270V.   The reason is that a voltage drop due to
the stop of the charging operation, noise, etc. is taken into
consideration. (MANUAL SHUTTER TIME COUNT subroutiiie> Fig.  36  shows  the
MANUAL  SHUTTER  TIME  COUNT >       saubroutine called in step AF77 of the
AEAF CONTROL Operation. When the manual shutter is established, the shutter
speed can be changed in accordance with the correlation of Table 2.    At
this time,  as the aperture  is controlled  in 10 such a manner as to be
fully opened, the exposure is decided by tLhe shutter speed and the
Full-open Aperture F-number. However, the    established  shutter speed  is
decided w with reference to  the Full-open Aperture F-number when the
taking Jens is set to the WIDE extremity, and when the focal 15 length of
the lens is changed, the same exposure cannot be obtained at the same
shutter speed. In view of the above, therefore, in this camera, the shutter
speed, which has been established with reference to the WIDE extremity  is
controlled           such  that the shutter 2  speed  is  established
again  in  accordance  with  the  focal length of the lens in order to
obtain the same exposure. The correlation of the re-establishment is as
shown in Fig. 5.   In the Table, a  denotes the changing amount of the
Full-open Aperture F-number, and Dl denotes the content 2    n(1- 7) of the
MODBLIB, and D2 denotes the display on the LCD panel. 30 35 



TABLE 5 ..UNIT: SECOND WIDE '*-            a          -> TELE/MACRO Dl  D)2
1/4   2/4   3/4   4/4   5/4   6/4          7/4 5  1   1       1    1.25
1.5   1.75    2    2.25    2.5 2   2      2    2.5      3    3.5      4
4.5.    5 3   4      4,    5              7      8      9      10 4   8
8    10    12    14    16    18           20 5  15     16    20      24
28    32    36         40 I)  6  30      32     40    48    56    64    72
80 7  60    6;4    80    96   112   128   144          160 The s hutter
speed  shown  in  Table  5 is decided  i n accordance with the following
relation. shutter speed=0.25X2(n-1)X (4a+3) 15        and     tile
flowchart of Fig.  36 counts  this  shutter spoed. In.  Fig.  36,  steps
MS1-  MS5 are  a  procedure  for fi adi ng 2(n-l) and putting the same into
Tn, and a product of Tn- found. by this and Ta  found in step HS6 is found
in 20 step MS7, and thiis value is set in the counter MTCNT. Steps MS8-
NS10 are a loop for deducting  the value of the  counter MTCNT  at a cycle
of 250ms.             By counting until  it becomes MTCNT=O, the shutter
speed decided by the above relation can be counted. 25           In this
way, as the shutter speed is reestablished such that the exposure value
becomes constant even if the focal  length  is changed,  it is not
necessary  to establish the shutter speed every time the focal length is
changed. < WIND OPERATION) 30           Fig.  37  shows  a wind  operation
to  which  it  goes after AEAF CONTROL Operation is finished. The wind
operation  is a procedure  for winding  the film  by  one  frame  after
the  photographing  operation  is finished.      When  it enters  into  the
WIND operation, the 35 frame  number  is displayed  on  the LCD  panel
excluding  the 



interval mode  iii steps  WD1 and WD2.          In  the case  of a
multiJ)lc photographing operation,  the operation is diverged fromn step
WD3 to stop WD4 where the taking mode is returned to one  frame  taking
mode,  and  then  it jumps  to the  MAIN 5 Operation.      That is,  the
multiple photographing operation is cleared  for each shooting. When  the
taking  mode  is  other  than  the  multiple photographing mode, one frame
is wound in step WD5.    If the winidinig operation is not finished within
a predetermined u time, it is diverged from step WD6 to step WD7 where the
auto release flag FAUTOREL is cleared and then it goes to the REWIND
operation as described above. When the winding  operation  is finished,
the frame number counter is counted up in step WD8, and the new number is
displayed  in steps  WD9 and WD10 when  the mode  is not the interval
mode.       I n  this  way,  the  frame  number  is  not displayed  when
the  mode  is  the  interval  mode  because  a remaining  time  available
until   releasing  operation   is displayed  during  the  interval
photographing  operation  as will be described hereinafter. 20 In steps
WD11 - WD15, a diverging destination after the winding   operation   is
decided   in  accordance   with   the osLablisheod photographing mode. When
in a  continuous  photographing  mode,  if  the 25 shutter  button  is
kept             pushed,  it  jumps  to  AEAF control 3 of Fig.  29 to
continue  the sequence of exposure and if the shutter button  is not being
pushed, it jumps to the MAIN Operation. Next,  when  in double self mode,
it jumps again to 30 tle ASAF control at the time point when the first
shooting is finished, and it jumps to the MAIN Operation when the second
shooting is finished. When in intierval mode,  it jumps to INTERVAL CONTROL
Operation  of  Fig.  38,  and  it jumps  to the MAIN  Operation 



35 Mhen in any other mode, that is, when in the frame shooting mode    or
self timer mode. ( INTERVAL  CONTROL Operation > Fig.  38 shows INTERVAL
CONTROL Operation to which i it  moves  from  step  WD15  of  the
above-mentioned  WIDE S Operation.    This operation is a procedure for
waiting while counting the time till the second shooting downward when the
plhotographing mode is set in INTERVAL mode.    When in any mode other
than  INTERVAL,  the operation  is usually  looped within MAIN Operation.
When in INTERVAL mode, however,   it is  looped  between  AEAFI  CONTROL
Operation  and  INTERVAL CONTROL Operation without going throughf th'e NAIN
Operation. Whell it  eniters  into  this  operation,  both  charge request
FC1IGRQ and charge  request memory  flag FCIIGRQM are cleared  ill step
IN1. 1.5         In steps IN2 and IN3, it deducts the INTERVAL number and
determinries whether the same becomes D.    The initial value of this
counting is 40 as set in step AF62 of AEAF CONTROL Operation.       When
the  40  frames  taking  is  finished,  it executes  thie  charge  stop
operation  and the auto release flag FAUTOREl.  is cleared  in step  IN4-
ING, and after  the MODE 20(J INITIALIZING Operation of Fig. 25 is called,
it. jumps to the MAIN Operation. When the ocount number is not 0 frame, it
loops steps IN71- IN21  at  a  ,cycle  of  125ms  and  waits  for  the
next 5photographing operation.    In the meantime, when either the. mode
switch or the clear switch is turned on, it initializes the mode and jumps
to the MAIN Operation. When  in  this  loop,  the  deduction  display  of
the timer is normally performed.    however, when the photometric 30 switch
SWS is turned on, the frame number is displayed, and when the wide switch
of the zoom  is  turned on, the focal length is displayed. When the
remaining  time becomes 16 seconds or less, 



both FC11GRQ and FCflGRQH are set to I in step  IN18.    This 35 timer  is
set and  started  in  step  AFGO  of AKAF  CONTROL    (~~~~~~~0. Operation.
In  HARGE COMIlOL      operation  in  step  IN20,  the chatrgi ug  poperat
ion  is  Irfoc tod whan FCIIGRQ  is I an(d ski ppod when  it  is  0.
This  flag  is  cleared  when  the  charging 5 operation is f inished.
Therefore,  when it circles  around the loop of step IN1.7  IN20, the
charging operation  is forcefully started  in thIe r ir   Ioo i).    Whon0l
a sufficient charge is detected here, the  clharging  optiration  is
stopped  and  the  CIIAR(OE  CUNTRVI. *10 Cporatlion is skipped frrom the
next loop. When the remaining time becomos  less than 4 secolvis, it __,.
(diverges  from step  1N19 and  the charging operation is stopped rid lthe
remaining  time of tile timer   is displayed in steps JN22 and 1N23, and
theun it jumps to AEAF CONTROL Operation 15 of Fig. 29 and waits for the
time-up in steps AF44- AF54 of this procedure. 20 25 30 35    I
1111111111111     111151.11  iI 1111 - i|                  C  L  M  S CAW
1.       An automatic exposure control system  for a camera having a
plurality of taking modes including an interval mode and a normal mode,
said system comprising:- means for selecting between the plurality of
taking modes; means for setting a threshold value of an exposure value;
means for causing strobe emission as a function of said exposure 



value in relation to said threshold value; and. changing means changing a
setting of said threshold value in response to the interval mode being
selected by said selecting means, wherein said set threshold value in the
interval mode is lower than when said normal mode is selected. 2.       A
system as claimed in claim 1 wherein said plurality of taking modes
includes a normal mode wherein when said normal mode is selected, said
means for causing strobe emission causes a strobe emission in response to
the exposure value being lower than another threshold value which is higher
than said first mentioned threshold value. 3.       A system as claimed in
claim 2 wherein said threshold value comprises an exposure value which in
the normal mode is equal to 9.0 and said threshold value in the internal
mode is equal to 6.0. 4.        A system as claimed in any preceding claim
further comprising means for determining a shutter speed and an aperture
value with reference to a detected exposure value Ev when said detected
exposure value Ev is higher than said threshold value. 5.       A system as
claimed in claim 4 further comprising means for resetting the aperture
value with reference to distance measurement data and guide number of the
strobe when said detected exposure value Ev is lower than said threshold
value. 6.       A system as claimed in claim 5 wherein said resetting means
uses    62                                   *  C   L  M  S   * said
distance measurement data, said guide number of the strobe and a lowering
of said guide number according to a lowering of a supply voltage as a
parameter. 7.       An automatic exposure control system for a camera
having a plurality of taking modes including an interval mode,
substantially as herein described with reference to the accompanying
drawings.    




