
EXPOSURE CONTROL APPARATUS, The present invention relates to an exposure
control apparatus for a camera associated with a strobe. Conventionally,
the charged voltage of a main capacitor in a strobe circuit is checked to
see whether it reaches a predetermined level according to which flash
permission or an indication thereof is given. In the case of only one
predetermined level being set, strobe flashing cannot be accurately
controlled according to the present charged voltage. On the other hand, in
the case of a plurality of levels being set, arrangements become necessary
to divide the charged voltage, to A/D convert and to check whether the
charged voltage has reached each level. Thus, the circuit size becomes
large and the circuit becomes complicated resulting in increased costs.
Furthermore, as the amount of current which flows in present cameras has
recently been increased because the performance of batteries used therein
have been improved, there is a tendency that the charging time of a strobe
is    2 shortened. Thus, the strobe can be frequently flashed and thereby
the amount of heat generated due to charging also increases. If the circuit
is heated with the generated heat,        - 



paraffin which secures a winding of a boosting  transformer may melt and
thereby the circuit  may be damaged. In N addition, the winding itself or
transistors may also be damaged by heat. To prevent the circuits from being
unduly heated, large capacity transistors or large capacity transformers
can be effectively used. However, in small cameras such as lens shutter
type ones, the circuits should be of compact form so it is preferable not
to use large capacity transistors and transformers. According to the
present invention there is provided an exposure control apparatus
comprising:- detecting means for measuring the time width of a pulse the
time width of the pulse being variable in relation to a charged voltage for
application to a strobe; and determination means for determining a said
charged voltage on the basis of the measured time width of the pulse
corresponding thereto and on the basis of a reference time width, the
determination means determining a proper    3 exposure value according to
the determined charged voltage; wherein the reference time width comprises
a measured time width of a pulse corresponding to a reference voltage. 



In a preferred embodiment, the reference time width comprises an average of
measured time widths of pulses corresponding to the reference voltage.
Conveniently, a newly measured time width corresponding to the reference
voltage is added to form a weighted average reference time width. In one
embodiment, in determining said proper exposure value said determination
means selects one of a plurality of exposure correction values on the basis
of said determined charged voltage. In a particular case, said
determination means selects one of a plurality of voltage bands according
to said determined charged voltage, each said voltage band being allocated
a said exposure correction value. Preferably, said determination means
selects one of said voltage bands on the basis of whether the measured time
width is greater than one half said reference time width plus a band
dependent time constant.    4 Three exposure correction values-may be
provided. It is preferred that said correction value is zero for a
determined charged voltage equalling the maximum charged voltage for
application to the strobe. Conveniently, said correction value is related
to the flash guide number. 



The. reference voltage may be a flash enable voltage for said strobe.
Reference is made to the following patent applications:- Parent patent
application number GB-A-2 230 663 from which the present application has
been divided. This application concerns an apparatus for controlling a
strobe whereby charging of the strobe is prohibited if a charge prohibit
time has not elapsed after charging has been once completed; the charge
prohibit time being changed according to the heat condition of said strobe.
Co-pending divisional patent application number C J4r-C" A/- ll     G q
G6876 9317682.4 which concerns an apparatus for monitoring a charged
voltage for application to a strobe wherein a pulse generating means
generates a pulse having a time width    which is variable in relation to
the charged voltage, and a -     detecting means measures the time width of
the pulse to detect the charged voltage. Examples of the present invention
will now be described with reference to the accompanying drawings, in (9
which:- Fig. 1 is an external top view of a camera, to which the apparatus
embodying the present invention is applied; Fig. 2 is a front view of the
camera of Fig. i; 



Fig. 3 is a rear view of the camera of Fig. 1; Fig. 4 is a block diagram of
the control circuit; Fig. 5 is a circuit diagram of the strobe and the
adjacent section; Fig. 6 is a timing chart showing a voltage check
processing; and Fig. 7 is a chart showing the relation between    III's
1ui.9    C Llmi  pet? lode alldti  VOiL Ltes .-. Fig.  8  to  F !@:Ig . 2f
1 nFre  rlow   S:lini ls   IOwl ig functions of the camera which is
equipped with an apparatus embodying the present invention. 5 l>I: 1gt.  U
I Is  rI 1.1 ow  chIII.1 L slowi. ngr 11 I'OeO 10.CtJSoe  I ig; PA gs   9,
.11 .  1; 2  ntIe  .1: 1 nII  I.  low  (chir te  shiow log  n t(J
FIg.  I.l)  I.s 71 1 Iow   litirt  sliowilig  tl JOO) e(xJ t FI.g.  .I.4
IS      VI 1 ow  eli:irl; Slf)w.Iljr -I charge eollt ro. l. t0 .SS .1IIF, (
1.11       (1.  og  iM  S Cop) proecesS I II) ?) FlJg. .I.S; I s  it l '.
ow  chtio I; showI .ni  it  charge 15  prohibiting processing; 1F.   .I.(;
IS  Jl nI  loW  c I. 1111 l; 811W I.lfig  nilo  IL.S  pi.l-se! thile
lifensil eilloil l; p I-rocss I lir ir g I  .1I7  .I s  it Il ow   hu ii-;
sbow I          fga    I; I  ,e otel ; (:lmeck 20             F I g . j I
ICs  I f low  dbin 1I; Show I l  'i  charge i,1o  11,1:.  ol *  . 1h1(m
Jiro oni;  IID: 



-I rlgr.  .1.1) Is  t llow  ch llirt. Stiow I igr in  loc k F ig s.  20,
2.1 find  22  nra  I low  (Ainr I-.L  shlow lIgr nill 25      AUI.AF  coto
I;tt-o.l. I)(0e^.; lug    1F.1.g.  Z.l  I S  tl   I't)W   t l11I
hoI(WliIgr ta  VC.IL1lto  0Ilz3eck 0    c- 1-Ss l  1,7-: 1I 1g.  24   Is
it  I'low  C(!lttt l; showillIc fill t         M  co-tl.     f.tltL tl<on 5
FI gJ.   251  Is.   t  [it('.low  c(lrl     show.ing  A  r i-elease  walt
cllt-gliFg  lit.o(cesf I Ig; J)                         FIg .  2(;  1S  .11
ItJow  c-lttllt    sl;S 11      4,Iig  II WItld )ploceFs.l.i.g;  Wtill ,,*
.-  1g.  27   I.     rl. ChoW  cul;  .S9ltW.l ilg  tfn il
Orv. 10      COIltt...  hI.O('CSl 1 ug 1. .1. hu ltll~;:,i oli F. Jre. .1
thlroIllh 3. .lS Is a.1 ca.let- wh,.li 15 employs an apparatus
embodying the present invention. Thle  Ciiittlrt  coIIil3i ses.l(C ,  tIS
slhowv     1I1 Flg.  .1.,  M   Mi.i1te ,.l body  .l whIIcII  llu.S  U
e.tanIAI.OIutaY   Imar o rI. 2  1111  1 a  mov tug ba r tC.I.  :3.
TIS!  C rfiti  (1   1.11(o Uc  crnim t'  t)o()y  .1. conll.1i I wu.  1IF*
20      shtowtl .1li  Ft.lg.  2, .    il ldstWlle    nlec!JJiOo1)tlcllta1;
4oo I;Iot4     a rtl.rl(it- w.h.It(IOw  5,  Jl .St;teo7i()  0,  tl
mlioLcomxllIc?  (31 (!1('lt..  cuichi as  a n(IS,  Uilll Sl Se.l1  I titer
I aml   '{.    1(llc  IJaIcIC  of'  Ltc CUwn-tai  b)o(dy  .1. cot'<
L1nes,  as  eli)owil  IIa  Fi. g    3, a  bIack coVer  f3i,  till lUI)
11)d IciitoI-  ),                          m I' I   We modo  hue IL Loti
A,  a 25       secondl modt)            I)WItoin  hi,  Ir  cettir  tIn}
.Loti G     a  zoom 11   (3VCIV  



10. a green lamp) lidicatAor (1,ED)) D., a red lamp Iindicat~or (,L.t)) E,
a back cover release lever 1.1, a date dls)p1ny secttIon .1.2 .II U (datIe
switcel 1.3. Whlel tile Wack cover relcase lever 1. .1 Is moved 5   rromn
ani upward stop posIltIon to a downward slop position, tIle back cover 8
opens.  When the back cover 8 Is opened, tile back cover release .ever 11.
.s  In thle downward stop pos. t.lon, whie when the back cover & I1
closedl, lile back cover release  lever 1.1 retturnis to tile 10   upward
stop pos.i1 ton. A rewI. nd but. tonI, not showil, I s Loca ted oln tile
bottom of the camera body :1.. The upper sectlo1 of the camera body J.
conitains, as shown in Fig. 1, a power or lock lever 14, a shutter 15
button 15 and a macro button 16. The power lever 14 is slidable between
power-ON and psower-07I positions. The zoom  lever 1.0 c an be moved In a
first direction  Indicated by an arrow  ri. in Fi g. .1, and a second
direct lon I.l(] Icted by another arrow  r2 . 20         The movable Je ens
barrel :3 Is Iflove, ipOfl Operflt;i ig the lock  lever .14 ano/or the
macro W)1itori 1.t;, among a1 lock positlion which Is an accolmliloda ted
state, a Zooum1 area extending. between a wide extremil ty where a rocat
Jength becomes 35 mm and( a t]   e lxl.e extremI1 l.y whore a I'ocaI 25
lenigtti becomes 70. milml .0ill( a macro pos.l toll ['or ClSe-lJI)  



0                                     -9- phiiotograpIh .  .ri the zoom
area , tIle movabi e lens barrel 3 is moved, upon operating the zoom  Lever
10, between the wide extrem.Lty and the te:l.e extlremi ty. F t g. 4 shows
a control. c i Ircu I t conr C gur tloi 5  employed In  lme camera
described above. Thiis cont;rol. circu.ilt comprises a mamin CPU (Central )
'Processinig Un l;) and a sill) CPU which Is Connected to the mai Cl'l vin
a dr.lve 1(C (integrated ClrculIt).  The sul) CPU cxecutes shutter-related
processings in 10  parallel with processings executetl l)y the main Cl'UJ.
The main CT'U performs tile rollowing functlions in response to Informma
tion Ipu; tedi to the caine ra: (1) Control of a zoom motor and a film
motor via motor drive circuits; 15       (2) Control of illumination and
blinking of the green lamp in(dicator D whIch provides    a distance
measurementt-related Indicat ion, the red lamp I idleactor E which provides
a strobe-related indication, and the sC.1 `-t tilmmr .i.lImlp) 7 wh I pII
provl I(ls a self-timer-related 20  Indication; (3) Control of indication
on the LCD 9; and (4) Control of charging of a strobe circuit. in rormat
Iool is Inlrputted to thle camera by thle rollowi ngs: 25        (1. )
LIock switcl. lOCK, whk ic  Js set; to ON wlenl timle 



-10- power lever 1.4 Is se; Ii I Its power-O1'FF posi.t lon (2) Pihotometry
switch SWS, which is sol; to ON when thle shTu ;tter btitton .1.5 Is
(lepressecd hal fway; (3) Relteaso swJ tch SWR, Wl1I cl el.s set; 1;0 ON
when 5   the slutter but to  1.5 I1s 1.u 1. I y depressed; (4) Macro
switclh MCRO, which Is sett to ON when thle macro buttton 16 Is depressed;
(5) Zoom  te].e sw Itchl Th11L1E1, which Is set to ON when thle zoom
'lever 10 Is  lisi).Inace(i rrom  a center* neutral 10   posi ltion tloward
the tele side r2; (6) Zoom wide switch Wl.DEl, whichiIs set t;o ON whenl
tile zoom .Iever 10  Is displ~ace(d rrom  a center, neuitral. position
toward the wide side rl;. (7) Mode A swi tch MDA, umode 13 swi tcIr Ml)JJ
and clear 15   switch MDC, which are set to ON when the Wioode l)utltons A,
13 and C, respectively, are depressed; (8) B3ack cover switch t    3 ACK,
whIch Is set to OFF when the back cover re.l else .1 ever 1.  .I.s pressed)
(downl, an( se 1. to ON when the ba c k cOV(I      I .S C I Ost!( e1d1d
1the 20   lever 11 returns to Its  Lock position; and (9) lRew.i ndl swI
tcll REW, wit I cl 1 s set to ON wiucti a rewi.rnd 1)111 ton  Is pressed.
Oll Lhe a tier litid, Lie stib CPU con 01 ro I s a ( I S L.a111C.(!
measuring un I i. wic h c o CO m- l' is es  :lI In rare(I L;:lJ ( I. l gi
IL 



25  Emitting Diode) and a posl l.lon sensor PSI) vl  aInI II.I    0
-11- autorocus  IC.  'rThe sul) CPU sends to tlhe maail CPU distaice
measurement; data base(l uport output; or  ;he. autofoctis JC as well as
plio(;onietric data based upon output Or tlhe phot;onietric element CdS. 5
The drive IC contro.1s V;ie shutter circuit; according to commands fromn
the sub CI'U and outluts a 0         trigger signial. lT    to a strobe
circuit. Fig. 5 shows the detailed construction of the strol)c circul t; .
ln t;hils figure, t1;e ma.]n CPU and t1he 10   sub CPl1 are lIntegral.ly
Illustrated as a CPU. Tils circuit comprises a CPU, a regulator for
stabilizing supply voltage to thle C1'U regardless of voltage change in a
battery T3A'1I' due to chiarg.ing and so on, a boosting circuit for raising
battery voltage in 15 response to a charge enabling signal CHEN from the
CPU to start; chl-rglaig n maln  capaci.ltor t.', a trigger circunIlt for
Ill:luminating a Xe (xenonj) lamp) In response to a trigger signal TRG from
the sub CPu, and a voltage doetec tirig c(lrcult ror d(Itec titig cllargc(I
voltAgre In thie 20   ina.iln capnlac t.or C1. I.  thle rormru ofr Riu.s po
Ises In responise Lo a vol tagie cicck s i giull  (,ICK  1from  Lhlie CPIU
. TIe I O) 1.  Itlg C.l 1'11 1 1 conimp)r I SC lS 1 .1)005  11. I 



transformer , CoSc I I lati 1 rigrnns I .s tors Tr 1rind TI-2 resistolrs
RIl, 112 tJIll 113, .a cpalup:   Lo r C2  ;mlmul diodes D)I 25   and( 1)2.
Wlien the charge enabi.n1 g signat  CHIEN biecomes 1.    (low level,
output), It starts charghng. Whenl t;ie signal becomes II (open), it stops
charging. The voltage. detecting circult comprlses a Ne (neon)  Iamp , a
swith;ch.1rifg tralls Is tor 'Fr3.  ll aRLS puul se 5   generating
transistor Tr4, resistors R4 through. R8, and a capacitor C3. When the
voltag-e check signal CIICK 4 changes from  It (high l.eveel output;) t.o
1. (low  J.evel output), tlhe voltage detect ing c lrcul . t generat-es
tile_ RLS pulses In proportlon to thIe vol.tage.  T'lhe Ne lamp 10   Is
turned ON  when a   voI. tage exceed.lng 27(? V is applied, ani(I a
voltage around 220 V Is malinta.ined, regard(less of the current value,
whilst the Ne lamp is     turriici ON.  The hysteresis o f the vo.l t;age
required to enable turn ON and that required to hold an ON 15   state is
used for generating the RLS pulses. How vo.. tage Is detected Is
hiereinarter explained by referring to Fig. 6. Whiieu  the voltage check
s.glan I (,I(ICK becomes 11, Imlle tranls I s t   1'Tr 3 I s Lu tied ON
atid the eipkC  lell'or C3 I s 20   di. scha rgecl, filld sli iii.I t;
ITIeOMusJ y th-e 1m0 nus slice or time No L.ampi  i s (Isni)iectCed to the
ground s I dle throighl the. 



resl.stot RH4 anld thme t1ras 1s t, r Tr3.  At th l1s lilme,  if the
charged vol tage V1F I s 270 V or more, the No l amp 1 s turned ON after a
certain delay time has passed since the 25    signa.1 CIICK became 11, anid
currerit; rows through the    Ne lamp, thle resistor R4 ano the transIstor
Tr3.  Thl'gs, the voltage or the res.lslter R4 onl tlie Ne lamp side
becomes VP - VN. where the ON-state holding voltage VN for the Ne lamp is
st ;racted from  thle charged voltage 5   VF. Theie, when thle signal CIICK
is turned to 1. anid thereby thle transistor Ir3 J.s turned OFF, the
currenit which flowed       from the resistor R4 to the transistor Tr3 now
flows from the resistor R4 to the capacitor C3 for 10   the Ltime belng.
Consequent).y, the capacitor CZ3 Is charged and tlhe transIstor 'Tr4 Is tt
rned ON, andi thus the line RLS becomes L. As chargIng of the capacitor C3
progresses, the po0tentli a): orl the capic.l tor C:3 side or thle resi
ster R4 15   gradually 1increases, ard( lthe current becomes . 1usufr
.cl.ent; to hold tile Ne lamp .n l. ts ON-stalt t. Thus, tile Ne lamp turns
OFF and the current does not l'ow  rrom  t{hie res I stlor R4 Ito l;tlh
cnpaci. tor C.3. Consequent  ly, *the transis tor Tr-4 Is lurlle(d OFF 01;
'1: 1 nLh 20   line RLS becomes H. 'ire turn-OIF timing of' Lhe Ne .I amp:
Iis 



correspondingly (delayed as  ile chartgcd volt.Lage VI- Increases .  Thus,
a L11 II' ( = tL. b1 . I    iII'  Ss WuI wd 1c.L ) during which the line
RLS is L, is determined by (VF - 25   VN).    -14- Thus, by do tec t: lIig
t.ito pu so widUth T', t;hic cha1firged vol tCage VF. can ble detect;ed :
J g. 7 Shows an example oro t;he ree] atlion between the charged] vol t;age
and(I the RI.tS pla.I se width. 5        When                the charging
voltage Is 270 V or less, even if the transistor Tr:3 Is turned ON, the Ne
lamp does not-turn ON and thereby the line RLS remains H. Next,.  uructions
or the mode buttonis A and 13 are exp.l n.l no0d be] ow. 10         The
anode b uttOon A funictions to set an expo-sure mode. As exposure modes, 6
modes are available, i.e., an auto mode (automatic strobe emission anode),
a strolie ON mode (forced strobe emission mode), a strobe 0ll mode (strobe
emn.i sslotn rorblidd lg mode)., an expos;ure 15   compensation mode, a
bu:l.b mode and] a bull) and strobe ON mode. For the bull) mode or the bulb
aind s trol)e ON mode, 8 types of manual. shutter Tlne. are aval lable.
'T'hie flbozde but toll 1 Iunll 1,Olils  to sol.. a1 phIoLogriil)[ tag 20
mode. As pblotographIrig modes, 6 mondls are available, 



i . e ., a one- rrame photlograph I g mode, a se(picl s t. 1 ; II
photographing. mode. a .se. r- t;einr photLogravilg niodte , a doub].e
self- timer photographInrig I   ode, a .im l. t i ple pho tograplhin!g
m1od(1c, andi an I litterval phtp(w ogrpt I1rig 25   modes    For the
Interval. phlotographl ing mode, 1.6 tlypes of hItervall. perio(d ate aval.
j1abl  e . 'The  11.11; tial. va-iuc or th-Pe marinual] shutter t;lme .9s
l)ui), an(d tha t o f the Il  crval per.1 od Is 60. sec.  l They 5   are
set by executing a MODHE INI.TI.ALI.ZE sul)rou tine or by turning ON the
clear button C. Next;, the programs stored inl the main CPU w.L1..l. now be
described with  rererence to l7lgs. 8 throughi 27. 10   ((MAIN operation))
First, a MAIN operat101n and associated RESET.'T operation w.11.1 be
descrJIbedl, w1th  reference to Fl.gs. 8 tbrough 13. The MAIN operat;ion
executes the bas.Ic operation of the camera.  Ot;her IUnictionis tirc
Ipero-rmCd 15   by branching  from  or be.ing contro.lled by the MAIN
operation according to  the various conditi..ons. Whien power Is turned]
ON, reset or the mall1 CPU Is released and  the RESI'l operention shown tit
Flg. 8 starts. The imati (,I'lJ .II1.1 al I Izes L.he calmerlal meimory mid
20  Inpu ts swi tch data (steps HS.1. micil RS2) ie rorc perforni  rig a
MODE. IN.Tl IAl, IAZAT ltlN siubrou1.li   III si(,ntp  6S:3 



and a ZOOM INITIALIZATION subroutine In stop RS4.  A serles of instructions
Lhat compri.se the MAIN operat;ion shown J n Fl  g  9 are then execultco.
The MODI.E. 25    I N'I.TAll */.AT I ON sti)roIJ t, I nc rose I.s var 1 ous
mocle Sett . I ngs    . Ito int;ln.a. v.al.liCs t;o set; the autornat.1c
strob)e :emiss Ion and one- f rauie photograph .1ing modes. fit Uhe MA IN
opberatlion, a 1.-second  tilmer, uIsed for 11ndIcatl;.oI oholding, Is c
leared  In sstep Ml . 5         In steps M12 through Mt4, the phiotometry
switch SWS, the release  swi tcl SWR, the wide swltchi W.[DL), tile tele
sw.i tch TELM, the mode swl tch MDA, the mode swi tchi MDB, the cl.ear swit
ch MDl' and  the macro swi tcl MCRO are set; to OFF and a swi tch .j
udgemene tfl.ag F1SWOFF. is sot; to 10   1.  The flag FSWOFF :is set to 0 I
r some: of the aforementioned switches Is  turned ON. In  steps M.t5:
through MIf, when* t;he phototnetry swI tchl SWS, tile release swJ tch SWR,
the wide switch WIDE and the tele swI tch TEL..E are set to OFF arid 15
forbi ddeii p)1otographirig combI natlori modes are riot selectedI, a
photometry switch eff'ective  nlag FSWSEN  Is set to 1.  When some of tlhe
aforementioned switches is set to ON or forb ildern combinatJon modles are
set;, the flag 1:FSWSI N .Is set to 0. 20          In step Mi.3, the
status. or each of tihe iabove-IUlOil I .1 il-d(1 swi tclhes aire  I
IlIipte,(d!dI, alld thlf 



process.li1g Is execullted L.ierc ft er  Iccordil ig t.o  .lhe -131)I1 I.
t.(A I:  SW  IL-    (11 Iatl. Wiorl 1,1e1: r1ow I uId sw  I   HEM ItIW  I s
,| uldgedlto h)! ON 25    (stcp M H.l () ) . th1rlODE. IN    N I '/ .
1%1 N( sibrou t. I (!I.   .    perfornied  (step MlT.I), a LOOP ESCAPE
subroutine, shown In 1F1g. .10, .Is ther executed1 II st;ep MI12.  Th.I s
subrout-ine comprises two steps, or which step 1.0.1. stops chiarging o r
the strobe circulI. ; all step  ,02 turns, OFF 5   the red :.amp charge
Indication,, and Is called every time    the p)rocessl.ng branches from the
MAIN operation O         to another operation. When the LOOP E1SCAPE
subroutlnle is completed,  ;1he *    MAIN operation diverges to a serIes of
instructions that 10   comprises a REWIND operation.  When the REWlNI)
operatlon has completed rew.inding tihe rEl.m iII the camera, a rewi.lnd
complete r[.ag FREWEN) .is set to 1 and the processing Is advanced by
jumping to tihe boginnilng of thle MAIN operatIon. 15         When the back
cover 8 Is close(I (turning ON the back switchl BACK), s1;ep M.114 Is
performned to determine whether tihe r.(AImn has [i 1nished loading.  Thi s
Is per 'ormned by clheck.!rig tile rl.ag FI.DE.ND).  JIr the film has llo
l. I 111 lishedl Iao;I Ing (n = Hwf  IJlag IFI I)E)I.N  I s (). ),- .w 20
pIrocess iig c(otitInuI es to sltep) M 11i, wherell nthe MODE IN
ITIALIZATION sutbronil.l 1ti  I s per 'orIt ( MI onC' 111()r1  T.I I(I 



at step M.lIG, the 1,O01' ESCAI('E subroutlie is performedl before
diverging to a series of instructions that comprise a LOAD.I.NG operation.
When the LOAI)I.N(G opern Li on I s 25    rinished (  the 1ic  lag 1F.1lNI)
1s t), . the process1Iri gocs    to step M1.3.        - Upon        -
coml..l.et.ion of. I.oA(i Ing,  I VIe rla g FLDEND Is set to I and( the
processing Is advanced by. jumping to the beginning or the MAIN operatlon.
5         WWhen the back cover 8 Is opel,. bo th FLDENI) and FREWEND are
reset to 0 (steps Ml17 andc  M118). In steps M119 through M124 in Fig. 11,
the processing to be executed when the lock switch LOCK is turned from OFF
to ON is shown, that is when the power lever 14 is lo   movedJ from thle
power-ON position to thle power-OFF position. i1 thle photographing lens is
not in the lock position, tile display changes from indicating the filn
frame number to Iendicts;]ng the focal. length. or thle JIens (step MI2.1.
).  'hlell, thle 1,001'O 1.ESCAPE. subrou tine (stlep 15   M.122)  .s
exceti0ed. Therealrter, proce.sslng dilverges to a serc i CS ' I llstruct
iolls tl~iit; comllplIse. a ZOOM RElVIRSE operation  so that tihe lens i.s
pulled back to thle lock pos.t:.i on. Whell thle lells Is a.ready 1It thle
lockc positioi riltlo tile REWINI) opern.ltIoll IISIS riot. t 1111 sitel,
1.11e 20   processing goes to stecp MI.24 so tlS to execule tile  OOI
ESCAPE subroutine and processing diverges to a 



scrles of' Instructlons thtat comnipr rise  a LOGRK oplcrat.oll
d(escr.l.l)ed  I later .  If' t.hte R'.WINI) operati.o l  Ias IA I i iI
s4ic-ta tilhe proCcs lu   Is 11(lVanced Iy .ju1lifll ig to "MIl)" ()F I'lle
25    MAIN operationi, shown In 1FiJg. 1.3.    When the ].ock swi tch LOCK
Is OFF and It ls discriminated    step M125 that the lens is In the lock
posi tion, the focal length Is In d.Lcated on the d Ls pd.ay (step M].26)
for a period of one seconid (step M1.27) by 5  setting an indication hold
flag FWA.TEI) to 1. Thereafter, a macro command flag FRQMCR Is set to 0 Q
(step M128). Then, the LOOP ESCAPE subroutine (step M129) is executocJ
and      the processing can diverge to a *  series of Instructions that
comprise a ZOOM FORWARD 10  operation.  In this operation, when the macro
request flag FRQMCRO is 0. the lens is moved from the lock position to the
wide extremity, while, when this flag is set to I. the lens is moved to the
macro positions In steps M130 through MI36, if the macro switch 15 MCRO Is
ON, the focus length indication is displayed and the indication hold flag
FWAITD is set to I. Then, the test Is made to determine whether the
photographing A<'      lens Is in the macro position (step M133).  If it is
In the macro position, the indication hold timer is -20 cleared (step
MI:34) uind restarted. The p)rocessing.IC   llen advances by Jumping to
"MIC", shown In Fig. 13.  If the 



lens is not in the macro position, the macro command flag FRQMCRO is set to
1, and the processing diverges to the ZOOM FORWARD operation via the LOOP
ESCAPE 25  subroutine so that the lens moves towards the macro extremity.
-20- Jn s t;eps M1.;37 through M143, witeu  thle te.le swi tch TELI is ON,
thle focal length  ind!M ication  is dI splryed and the  Indication hold f
lag  IFWAITD 1.8 set to 1.   When the lens Is not in the  tele extremity,
it Is 5   descriminated whether tle .lens is I.nr thle macro pos I t Ion or
In  the zoom area, ujpon complet;ion of the LOOP ElSCAPE suIbroutine.  When
thle lenis Is  [in  thle zoom  area, the process.ing (lIverges  to n series
ofr initrtc ti. ons that comlpr lsesi nel I JI.I7 SIIHIFT' opera tilon to
move the  'I elis to 10    the tiele side.   If 3.t; I.s in  the macro
position,  the processnlig (lverges to the ZOOM REVERSE operation. to l;ake
back the  lens to the tel.e extremity. Wheen the J.lens i.s already  in
thle t ele ext1remity, tile dlsp.laly hOo.I.. tJ.lmer Is cleared arid thle
count of one 15    second is restarted. :lil steps MI:44 through M15(),
when thle wide sw I tcl WIDE Is ON, the focal. length  Indication  .Is
disl)..ayed alnl the jiludlctioll hold ring FWAVI 'I) is set to  I.  I. I'
tho  .i *IIs    J  II    W I ( Cextremuil ty, the (I tI SI) I ly Io I (ld 



20    timer is c.leared  ridt( restarteod. When thle lons  is 110t, JII the
tele extremity,  ii. is  discriminated whether the lens  Is .111 the macro
pos.tloin or iii tile z.00111 area it  115)(71 coImlp.IouI of rthle LOOP
E.SCAI'IE subroult1rio. Whon. the.1 Iems IS III the Zo( m  area.  the  p)r
o 'cSS I i1g 25     diverges  to a series of ins tructlilotis that; comnpr
I ss ni III~~~~~~~~~~    o>                                         -21-
WI1)E Sl:If'f operat.on  to move the lells to  tile wide si(le. 1 r 1.1;
.i.s ill t;hC nmicro j)OS to stlon, tihe processing d l.verges to tile ZOOM
RIM:VIERSE operat;1.on to  take back the  lens to tlhe L(c.lo extrcuill
lty. 5         Thtus, tile photograplilig  lens Is set to t;le macro
position, when the macro switch MACRO 3.s ON.  To J>        retract; tIle
lens fromn thle macro posItIon  to  th;e zoom area, tihe zoomi .lever
should be moved from  J I;s center, neutral. posi ti.oll towards eitlher
dilrecltlon. 10         In steps M.151 through M154 i.n Fig. 12, In case It
Js necessaty to sit thle  nloris, I;lat ls , Lr tlhe miacro tele suirt flag
FMTSIFT .hs set to .1., thle focal length or tile lens Is dhisplayed and
thle indicatlon ht o]ld flIag FWAITO) Is set; to 1.  Thereafter, the
process ing 15   diverges to thle ZOOM REVEIRSE operation to  shift  tile
lens to  tile tele  extremLty via lthc l.OOP' EISCAPE, subroutine. 



With this lens, the (1I l S  itico'f  I I Ill I I. Co  uI'tk l llF maltt <
20   phiotograplis Is atpproxinatcly I moter (in) .  'li iU   wbben the
lens I s In tlhe macro pos I t i on a.nd te (dl s lance measurement;
indicates a distance greater than  1 -in, I t is  Impossible  to  take an
Infocus plhotograph.  .lfl ti;le shutter bul ttonI Is depressed tunder
ltiiiS condI I l-lon, Ill 25    this embodiment. shutter release  Is locked
arnd  tlic I en's    -22-                                      0' 1 s s 1(.
Le(d to ithe toi e. ex t rIn1mi ty r rom. the ma c ro p(s3. tion.  Tie
r.tag iMzrs Il' Is set 1.  a LENS LATCH (l,L) subroutine that Is cailed by
a series or Inistructions that comprise. an AUTOMATIC EXPOSUIRE/AUTOMATIC
FOCUS 5   (AEAF) CONTROL. operat;ion. i[nt stop M155, the condl tion of the
rewind complete flng lEWENI) Is chiecke(.  Ir ithe rewind operatilon lhas
11 n.J.shed, "00. EX" Is displayed on) the  C.DC) di[splay  (step M1J.56).
Jl f the flag Is 0,. .e..   the rewilnd operationl is 10   n ot r.[isile(i,
a MOl.l SE'T'.ING slubroutirne Is perrormed: (step MI.57). After the switch
Judgement flag FSWOFF has been set in steps  M12 1;hrough  M14, the MOD)E
SEl'IING subroutine Is executedI on:Ly whien all switches are set 15   to
OFF by the previous Ill[puts.  If some sw. tches are set 1;o ON., the
procedure returns to the MAl N operatli.t 



without changing any setting. If there Is a mode change In the MODE
SE.T'l'JNG subroutine, a mode chatige I' Iag FMI)CIIt; Is sel. I.o 1 20
while If there Is no change, It Is set to 0. WhenI th.  processtrig returns
f'romi the MOI)I SEITTING subroutine  to the MAIN operation, the state of
Lte llaisg FMDCHG is checked  (step (11158). If there is a mode clIanTge ,
tilO  1jllcati.on hio.I   I .bod  Ag lWAITI) Is; sel. to I In) 25    step
MI.59 before the proc~essirng jumps to the beglinirlng    Q
-23- of thle MAIN opera1;1on vi lalie lOOJ' ESCAPE sulbroutine. Ir there is
0o change, the photometry switch SWS and tile photometry switch erfective
flag FSWSI.EN are checked In steps M1.61. and M:W(62.  When the speciJ. r.
e( 5   cond.lotions are sntisfi.eci, thre focal. length Indl.icatton Is
displayed in steps M163 through [4.165 and the )         Indlca;tJ ot hold
rl.ag FWAITD IJs cleared.  'ite processinig then diverges to thre AEEAV
CONTROL operation, vlin tile LOOIP ESCAPEI operation, so as to execute thle
10   shutter-related controls. ,rhe AEAF CONTIROL operation is executed
whelt tile photometry switch SWS Is ON, every switch datar store(J In each
memory of the SWS, SWR, TEILE and WIDEll are OFF and the mode that allows a
photographII to be takeni Is 15   set. That is, the AEAF CONTROL operation
is pertormned 



only when the SWS is switchte(  trom O(1FF to ON. Thererore, If the zoom
lever Is operated, Cor Instance, the MAIN operation cont.inues without
executing the AEAF CONTRIOL.. opc ra t I or,. 20          In s tel) MI6G,,
a CHARGE CONTROL, subrou l; I nc described Inter, wich controls tLl
StrObeO  Anslai circuit, Is called. Indication chan 1ge I.s 1then executedJ
In steps Ml.67 through M171.. if holding of the display indication is
requestedit 25   .J s chocked whothe r i second hars j aSssq( s. lncc tlhe
-24-                                  Q Indication hold .tiier wfls
clearedc HTo ore I second has. passed, t;le presersetly d ls ).ayed
l.iillcati.oI coCnt;illues. When holding of the display indication is not
reqjues ted , or 1 second hlas J)a.ssed , the f. lim frame 5   number Is
re-displayed and the Indication hold flag FWAITID is cleared. Thus,, thle
indication of the  M1m rrame number Is given preference over other
llndlcatlions. 1uCSSnleess the other data to be shown Is only temporarily
displayed. 10         Arter pausing for 1.25 m9s In step M1.72, a CHARGE
PRORIB3IT TIME subroutine descr .bed l.ater is cal.l.ed. The processing
then Jumps to step M12 ofr tlhe MAIlN operation.' In this camera, the start
of strobe charging is delayed 



15  for a charge prohibiting time which is set depending upon the frequency
of strobe flashing, so as to prevent the strobe circuit from being over
heated due to continuous use of strobe fl.shlfings. Tell CHARGE PROHIBIJJ.-
'I':lME- sulbrout .1iC is to shorleci the    (.:Alarge 20   prohIbiting
time. The above is an explanation for the MAIN operation, and varlous
subrou ttries an(d opcralloims di vergirg  thererrom wi. Ii. now he. deser
l.ed: 25    ( (CHAUIGE, CONTROL.. suil)?rou  l I) )    0
-25- The CHARGE CONTROL subroutine is called in the MAIN operation, a
RELEASE-WAIT CHARGE subroutine or an INTERVAL CONTROL subroutine, the
latter two being both described later. Referring to Fig. 14, this
subroutine is principally 5 to execute the charge operation, and Is
periodically called In every 125 ins rrom any operatloTi or subrouitine. In
step CC1, it is determined whether the charge prohibiting time has elapsed
by checking a prohibiting time 10  completion flag FWTCMP. When the time
has not elapsed (FWTCMP = 0), in step CC2, a CliARGE PROHIBITING subroutine
described later is executed.  Then, in step CC3. it Is descriminated
whether chargIng is prohibiltedi by chlecking a charge prohibitlng tline
flag F-rS'R.  .1r 



15  charging is prollibited (FW'WSTI = 1.) tle processing diverges to step
CC7 and a (CIIARGI'1 STOP operation Is execu ted. When the charge
prohibiting time has elapsed and the I)roth.11), ,Iig  I. he  co111p Ie otI
iti  I' ug  1 W'ltMJ'  Is  SeOt.  Co)  1,  or 20  wh)eO] tile puohi bi. 1
rug LI mc (O I.n)scd In the (CJIAItt-'f PI'01I.I3 IrI N( subrou tine noId
(I th charLg prcIr I1) 1.1 rng t ime flag FWJ'S'I'? Is set to 0(, tie
chlarge rerucsl; I'lIagr FUMMIJQ is clhecked In stop CCf.  Ir strobe charge
l.s requested (1(CIIGIRQ), the processI ng advances to s tel) (,;   I I
noI.. 25   the processing advatices t;o slp t('!(C4.    -26-
Q A prohibiting :ime reducLionr fIaq FCCNTSTP. is sel: t. U. in. step. CC4,
so as Lo enable the. charge profiibi.ting time to be-shortened in a CHARGE
PROHIBIT TIME subroutine. Then, in the CHARGE STOP operation, in steps CC7
through CC9, after charging and voltage :checkIng are stopped and the red
lamp is turned out, thle processing returns back to the step from which it
was called. If charging is requested, it" Is Judged, tin step CC6, whether
8 seconds or more has passed after. 10  charging started by clecking a time
out Flag FTOUT set In a TIME- OUT CHECK sul)routine deserlbed later.  If 8
seconds or more (FTOUT   1) have passed, a charge on flag FCJIG. the
prohlibitintg time completlon flag IWI'CMP 



anfd tilhe cil;lge request rlng F(CIIGRQ iire sot to 0. II. 15  step CC10,
the CHARGE STOP operation is performed. If 8 seconds has not yet passed, in
steps CC11 tbrough CC.IS, the charge onl flag lF-CIlG Is set to 1. so that
thle chaIrtgin.rg t lmer starts, *nd. a voltage check si gla.l. ls oil f1.
10(1ed wit I I C( chtrgintg IqS  I) rolll )I 11.ed. ' This Is because the
t)rescent voltage b)erore charging 20 starts Is utncertalIn. If charging is
already being started, the processing diverges rrout step (CCll and a 718 .
PULSE TIME MEASUREMENT subl)routi 110 a111(h t 1 'I'M1i: ()UT 11.C suh )rou
1.! it a.o executC(1 uII st eps CCi.6 fdll I (,(;17. IBy checklng tiec 25
Q                                    -27- charge completion flag FCCMIP
which Is set In both subroutines, it is Judged whether charging is
completed. This flag FCCMP Is set to 1 when the charged voltage exceeds 330
V in the Rf.S PUL.SE TIME MEASURIEMENT' 5 subroutine. In the case that the
voltage does not reach 330 V after 8 seconds have passed from the start of
charging ()       however, the flag FCCMP is set to 1 if the charged
voltage exceeds 270 V. Wheii charging I.s comple ted (I7CCMI' =1 ), the
CHiARGE( 10   STOP operation Is executeed via step) CCIO. If charging 



Is not comiple ted, the clharge enable signal CHEN and the voltage check
signal. are outputted an(d the processing returns to the MAIN operation
(steps CC19 through CC21). 15         Thus, before start; or charging,
steps CC12 through CC15 are executed once, and the charge check signal Is
outputted to chieck the present vo.l;age. Charglng theni starts, if' the
volt;age (loos not reacli 33() V in 125 ms via steps CC16 through CC21 the
process returns. 20 During charging, steps CC16 through CC21 are repeatedly
cxecCutol. At the l(line of' coJin) It Ion ) Of, c1r t-grig. sLeps CC7
thrrough CC9 are executed. ((CHARGE PROHIBITING SUBROUTINE)) 25       Fig.
15 shows a CHARGE PROHIBITING subroutine,    -28- which is called  In step
CC2 of the ClARGE CONTROL, subrout:lne. This sulbroutine I s called when
the charge. prohibiting  time has not been completed, and a charge 5
prohlbiting tI ine TW and the va] tie ofr the prolii)bIting t.me t;mer are
compared so I;Ihat st;robe charging .Is postponed by the charge prohibiting
time to prevent hlcatIng of the strobe c I reui. L;.  The charge
proli.lb.I.t..Lng tIme  TW Is deterinIned a ccolr (I 1g l;o a proI l)it Itg
tlIme 10  data n which Is set in the RLS PULSE TIME MEASUREMIENT 



subroutine anrd th e CHARGE PizOJI.u.lJ- T.I.ME. subrout.1.i.e. ir the
prohlbI.itirng ti.lme t;iner has not yet started In step CS1 (FWTSTR=O) ,
It Is started arid the prohllbitI.nlg tJme rla g nhid a prolilli. tlig t;
1me reduction. 1S   flag are set to 1, In steps (CS2 and CS3, so tha t
chargi tg Is stopped In the CHARGE( CONTROt, sui)brouti ntie of Fig. 14. ln
steps CS4 th;rough CS8 , i f thle prohlb I t;.l rig l. mine data  t Ils
larger than f50i, a p rolbl l). lI g Llitinc 10 Sec. 20  setting  flag
FWT.JOS Is set; to I and the data n is forced ly set; to f50 :aw] the p oIh
Ii1, II ig . 1i inc bIJcomeIIS 1() seconds    .. r the(c cdnt.a ii i X I
arger (than 7 and : ni I i  er * tharl 5(), 1the 1.0 sOC. sell, lug rlg,
IFWTIO(IS Is cieared ainld the proccss.Inrg re turris to  Lhe MAIN opora ,t
iori. 25           I r the data n is 7 or Jess, 1in steps CSO through    D
~~~~~~~~-29- CS1I.J, the CH1ARGiE 11H011111.11 TI:ME subrou tine 1.s
cancelled and the trocesshig returns to the MAI.N operatloion In the case
that the CHARGE PROHIBITING subroutine is 5  executed after the CHARGE
mROiw]:BI'rrim.LMF subroutine .I.s started, the processing advances from
step CS.I. to ) ~CSl2. [Ii steps CS12 tbrougl: CS.I.S, ir tbe 10 sec. flag
F.W'i.1.0S is not set; to 1 . t;il prol11 10.tIng t;i.e 'TW Is set 



10 . to n x .125 ins, and It is chbecked whether the value In the
prohibiting time timer exceeds the calculated prohibiting time TW in step
CSl4. If the 10 sec. flag FTWJOS is set to 1, it is checked whether the
value in the prohibiting time timer exceeds 10 seconds (step CS15). 15
Before the prohibiting time timer has counted past the prohibiting time TW
or 10 sec., the processing directly returns to the MAIN operation. After
the timer has counted the prohibiting time TW or 10 sec., the prohibiting
time timer is reset and then the processing returns to the MAIN 20
operationsteps CS9 through CS11. 'T'ulus, the proll[b.1tiirg ttnle Is 0 ins
)  i t < 7, il x 125 ins I f 7 Sr n < 50, arid 10 seconds i r ,, 2io.  As
described later, 2 is added to n at every one charging cycle after charging
and before flashing. While 1 is subtracted 25 from n at every 4-seconds.
Accordingly, the charge prohibiting time can be    -30-
7 set correspondingly to the frequency of the strobe flashing. ( (I?l,S
PULSI TI'ME MA..SUI.MENT subroutine)) Fl g. 1.0 shows th;le Rl.S  lJISE Tr
ME MEAS1JIRE. MINil 5  subroutIne called I n step CC16 of the CIHARGIE
CONWROL subroutitne.  This sulbroul; Ine is executed to tletect thre :.4
vol tage oI the strobe matin capacitor as a pulse time 



ol0)ta.Ilne(I by vol. tage -   lime colnvers.ioil. Iii s 1.eps 1RL. t;
hroughl RL4., thle vol t;aec  eckhk 10  signal is set L;o L, ard.] It i. s
cllecked wh ether the RLS becomes L before a 2 ins timier times up. As
described above, thie RLS becomes 1. only when the charged voltage exceeds
270 V and thereby the Ne lamp turns ON.  Thererore, time carge(d voltage Is
15 discriminated to be 270 V or less, if the line RLS remains H for more
than 2 ms, and a charged voltage 270 V flag FCH270 and a charged voltage
280 V flag FCH280 are both cleared, i.e., set to 0, in step RL5, and then a
value DGV is set to 0/4 before returning to the MAIN operation. 20
Th1e strobe capacitor is. rtil.Iy charged at; :330 V, and the guide numi)er
Is deternrm lie d based upon the light quantity of a flashing at this
full-charge voltage. However,-                   ever] I [' thie s5rober)
CNflCl I or Is riot lully charged ,  hlie strobe I s wrepared t.o IA.astI
25  correspondingly, at tihe charged vol tage.  Accord I rgiy, 10    -31-
tihe gulde number must be corrected Inl accordance wJ th the charged
voltage to obtain a proper exposure. DGV is a parameter whicb represents
the correcting amount or 1,he gu l10e numbeicr correspiowii l.1ng Io t;le
charged vol.1;nge. 5  The parameter Is set to 2/4 at; 315 V or more, 1/4 at



285 V to 315 V. and 0/4 at 285 V or less. In the case that the RLS becomes
L before the 2 ms timer times up, i.e., in the case that the charged
voltage exceeds 270 V, the time that elapses until the RLS becomes H 10 is
measured by an RLS pulse time timer to set the pulse time T, in steps RJU7
through, RT). When the charged voltage exceeos 270 V and the RLS pulse
appears for the ir'lst; tL.Imc arter charging started, steps RL11 through
RL14 are executed once to 15  correct tile measurement reterence tiimie TI
according to the measured RLS pulse time T. In the case that 500 ms has
elapsed after charging started, T'1 is determined( based upon the average
value T1AV or past Ti's stored in the RAM. 'T'hen , TI wh1   I o(  I s nmw
I y (I tornt I 1i1(d Is s(! e .n, I.Ii(e 20  new average value 'rIAV, an(]
2 Is l(i(dd(d to Lie prohibi.ting time data n. When the RLS becomes L
before 500 ms has elapsed since the charging time timer starts, it is
assumed that Live c(1pfl10 I .Lr Was tjj reil(Iy cihargoCd a1t 270 V or
vviorn 25   before chargi tg started(, and the va.luc of' TIAV Is se.
-32- as Ti without correcting T1. Hence, .in this case, it is assumed that
the charging 1;.ime is short and that the temperature rise In the
transformer Is small. Accordingly, no value Is added. to the prohlbitlulg
time 



5   da ta n1. T'le charged vol tage VF and the RL.S pulse ljime have a
relation as. show   JI.n   .Ig. 7 for a design.                   1
However, the value mayc deviate product 1)y product. So, by averaging the
values of the first RLS pulses 10   which substantially correspond to the
charged( voltage 270 V at every charging time ancd by considering I t in
evaluating tihe pulse time, the above deviations in the products are
corrected. In steps RLIS and RLI, the cbjirging vo].tage 280 V 15   flag
FC11280 .s cleared, DG(V Is set to 0/4 Ev and the charging voltage 270 V
flag FC11270 is set to 1. When the RLS PULSE TIME MEASUREMENT subroutine is
executed a  .second time or later after time charged Voltage (!X(ce(!cls
270 V. In step1*s 11.1 7  h.lrou)ghtrl H1.25, 1.lin 20   latest HLS puilse<
time 'T is compared wi Lit a. VoI tange corresp)olldi ng t.1nlie t;o
(descrninlinate the chlarged vol ltnge. 'Ilie vol.tage corrcspondInlrg Line
Is desi gned to bee. 3:5) V at '1.1/2 *-800./ls; 285 V at. '11/2 +
E5.0()OUs; S l 280 V atit '11.2   400As .  Fig. 7 shows anm exampl 1c where
25    ''i. is 6o   s5    -33- If thve voltage exceeds 3:30 V. the charge
compietloll flag FCCMI' Is set to I and D(,V Js set according to the
voltage. In any case, if the charged 



voltage exceeds 280 V, the charged voltage flags are all set 5  to 1 and
then the processing returrns to the MAIN operation. If the voltage Is 280 V
or less, the processing returns to the MAIN operation via steps RL15 and
lI6. lO  ((TIME OUT CHECK subroutine)) Fig. 1.7 shows the TIME, Oll'l'
ClllC(,K subrou t.1rio executed In step CC17 of the CHARGE CONTROL,
subroutine. This subroutine is executed to determine the upper* limit of
the charging time accordIing to the counted time of 15  the. charging time
tinmer which Is started In step CC..2 o r the CHARGE{3 CONTROL sub rout
tie. 'I'lls stuiroutine comprises steps TOI through T09. .if charging is
betmig executeO(i arter tLe. charg.irifg 1. lI |. III I111 JIIII I.S is ; G
:V11ofa  S,   Ui o   1. 111 Hl il    I I *1  1 1(I F A ITUP   I.Y 20  set
to 1.. Wheii 8 secondfis c.apse , I r t.Iic cmar-g I ngr vol unge 'has
reached 270 V. the charge compinoetlon rulag lc'(;MI' Is set to 1.  Otherwi
se, the  l li e ot I' r i g P'TOUT 1 s set to 1I and tle processin g
reiurtrs to the 25  MAIN operation.  When thLe time out riag is set, to .1
. 34-                                 0 charging Is stopped in the CHARGE
CONTROL subroutine. ((CHARGE PROHIBIT TIME sutbroutxine)) Fig. 18 shows the
CHARGEl PROiI(?13.1lT    TIME 



5  subroutine executed] In step MP173 of' the MAIN operation and In a LOCK
operatlon described later.  This subroutine serves to decremen t the
.prohibiting tlime data n being set, if the strobe is not used. With this
subroutine, the prohibiting time TW Is shortened. 10       If It ls
indicated b)y a prohlibiting time reductlon prohibit 1>.1ag FCNTSTP thin;
the reduIction of the prohlbiting tltme Is hot  .ll owed namely, when: the
charge prohibiting time is being counted or in the case that the charge
prohibiting time is already set to be 0, the 15 processing returns to the
MAIN operation from step TC1 without executing any step. When thle
reduction Is nlot p)rohlblted, the f-lag PC(NTST'II' Is cleared.
Itheprobl l(;b Lr t,.lic da tat ii Is 0 (step TC4), in step TC5, the
prohibiting time reduction 20  ~prohlbi ttbig flag lCN'S I s sct to )1. and
theni t-he processInig returns to t)he . MAIN OlI'I.ATIO N.  I;Itom I the
nlext ca I *, t.Hie dec remnen t I;i n Is not cxecue lcd . I.f thle
woriiiting: tLime danta n i.s. not 0, In steps TC6 throughi TCl.2, the 4
sec. tImer Is used anld ii is 25 decremented by 1 at every 4 seconds
passing through the          - subroutine.    -35- In other words, 1;he
prohlil)Jiting t.lme data n is riot decremented only when 11 becomes 0. 



((LOCK operation)) 5        Fig. 19 shows the flow of the LOCK operation
which diverges from step M124 of the MAIN operation. ThIs oporatloll J S
executed Whoell te photograplh.ting lens is st;ored in the lock posit lion
afCter the ltock switch  Iis liiurined ON. 10         Whell thlls operation
starts, the frame number Endlcation on the LCD indication display is turned
ON or OFF according to the state of a JoadIng end flag VlDlEND [n steps
LKIC  throtigh l[K4 to set time I.nitIal mode. The loop or steps l.Nf5
through IA,13 Is repented In 15   .1.25 iris on condI t;Ion  that tie
rewind switch REW .i.s OFF, the back cover switch BACK I.s OFF or the
loading Is rini shied even If tIe back cover swItcb BAC(K .i.s ON, aid the
Jock. sw.lt;ch LOCK Is ON. .1 n s tep. K1.3,   the CHIARGI' HII 11 [ii'
TFMIME   1i rOnI. 20   Is executed l..ke step M1.V73 or thle MAI.N operat
Iont. In the case that the rewind switch is turned ON, the processing
diverges froil LK6 to a IWJWlN) operatIoi. In the case that the back cover
is closed and loading is cormp.i.cte(l . s teps L.K9( rind l.K10 nrc skl
iped to For-rm   a loop. 25    Wheni the back cover Is open ,  Lhe load
ngrig cen d  Ing    -36- Its cleared and the frame number hIndLcalaIon Is
tsurrned OFF. In the next loop, when the back cover is closed, the, 



processing diverges Crom step LK8 to a LOAD I NG operation. In the case
that the lock switch LOCK is set to OFF, the processing sets the charge
request flag FCHGRQ and the Indicatlon hold fla g FWAITI) to 1,
respect.lvely, III steps LK.4 and LK1i5, then *jumrps to the MAI.N
Q operation. Wilen ;)he processing returns to the MAIN operation 10 from
the LOCK operation, the maln capacItor has usua:lly lbeen dischlarged.
'1'1Thus, by executing  a charging request, an operator need not wait for
charge completion if strobe flashing is necessary at a tiJrs(:
shutter-release after power Is ON. 15 (AEAF CON'TROL operatlon)) Referring
to Figs. 20 thirough. 22, the AEAF CONTROL operat:lori For coiitrol.ltng
thre shbiut;etr l.s 19described, this ope ra L oil (diverges l'rom s$ CI
Ml;F, 0fl 1.1ic! MA IN. op.rl 1.I oil . 20       As described carl.lier,
I s opernLlon JIs executliled when the phol ome t;ry sw I 1.c  SWS I S
LuJriued F1roilm 01;1J to ON and the mode combinat ion .1s proper.  In add
1. Lion. arter the AEAF CONTROL operation once. dIverges to the RElI.I.ASIl
WAIT    CHARGE operation or arCtr lhe WIND operaI on 25  is performed l.n
the contlinuouS photographilng    -37- mode, the AlEAF CONTROri.. Is
executedl from  the AEAF control 



2 ternilnal anrd at thle AI.AF control 3 terminal, respectively. In steps
AF1  through AF3, a plhotoometric distance ineasurerre tit jumnl rlag FAEAF
Is set; dependilng on from what processing the AE/AF CONTROL operation
takes place.  When the operatIon J.s returned from  the RE-LEASE WAIT
CHARGE. operat; Io  divorged  from  the AEAF control operat I on, since the
pho tometrtc meiasuremen t and dis tLance measurement detections have been
coimipleted as described later, FAE.AF I s set to .1. so as to junimnp such
processings. In other cases, the  lIag FAEAF is set to 0. When the AEAF
CONTROL operation diverges Crowil the MAIN operation, in steps  A1F4 an(I
AFS, If' an au to release f'i.lg PAUTOREL Is set to (), tle t'ocal lJlength
Is 15   Indicated.  This flag .I.s set to 1 .Iii tihe interval. mode or In
taking a secolnd shot i11 thIe doubl..e sclr. C mode  as described later.
'[i  these cases, even if tire photometric switch SWS and the release
switch SWR fire turnr(3 OIFF, the phowograph i rig Is u Lomimuti l ea l1 y
20    execUlte(I. In step AFO, a VOI.TAG3  ,li(K subirou t. rie (Ioscr I
be( l.ater is executed and t11e charged Vol tage or tLie stLroI)e inalnI
capaci tor I.s measured. In  stel) AF7 ! tihe chargIng rcquest CI.aglFCIIGQ
25    which is set Iii art FM calcul.ation described lant;er I.s    -38-( 



set to 0. Steps AF8 through AFll, do not take place       rrom  the
interval mode or the second shot of the double so]. i mode, himI; rromiln
thi  MA.I.N op era tIon  or the WIND operation.  The photometric data is
inputted from the sub CPU to execute LL (lens latch) calculation. In ot her
cases, the former 1..L (ata i.s used. Thus, in performing          interval
photograp h I ng antd the like, the same rocus as the first shot; ta kes
pla ce. 10  In performnfIg        Interval phlotograpli.Lng. since the user
i.s norminaly away from the camrnia, it Is necessal-y to prevent the focus
point from belng moved when the subject Is moved from  the distance
measurement area at the center of the screen. 5     Tihe LL calculation
serves to determine the amoun t of lens moveimment for focusing the
subhject, accordlnig to the result of the distance measurement.  Iii the lL
calculation , when the lens is In the z.ootn area and the subj oec t Is lit
a rnear dl s1,ntice , tihe groi I r111i) m)m I II 20  flag Is set to 1 so
as to generate an ala-arm  to the uIser and the' release J.ock flraig
F..LOCK Is set to 1..  Wjell  the lens Is Iii the macro positioni arnd t;
hie subject, Is at a far distance , hes ices the nabove two ri ngs. tihe
mac ro tlce sluI t, I.1rag FMTS.I.FT'' Is set, to 1. 25        :In s tcp)s
AFI 2 through AFIO6, exceCp, Miwen  olie Al.AF    



-39- CONTROIL operation takes plnce again a rter once diverging to the
RELEASE- WAIT CH1ARGE. subroutine, the photometric-reatietd processings are
executed.  TI'hat Is, in step AF13, the DX code is inputted, which is
converted 5 into an Sv value used to calculate an ISO sensitivity of thec
rtim.  III step AF14, the compensation amount Q)      (alpha) of the open F
number Is ol)tai tied froin tho focal length or the lens.  With such data
and the photometric data being inputted from the sub CIII) In step A17.5,
the 10  AE (automatic exposure) calculation Is executeed and the AE data Is
obtained in step AFI6. In step AF17, an FM (flashimatic) calculation shown
In Fig. 24 Is called and the FM data Is set.  When the AE'AIF control.
operation, takes pJ.ace figalit after tLheC 15 RELEASE WAIT CHARGE
operation has diverged therefrom, the AE calculation is skipped. However,
since the value DGV may chaange due to charging, the FM calculation is
executed I tl S I'!j A1 1 8, H , I S (c1hcke(d wih(!U 1t(!i  t 1 (!h 1 Ias
(I 20 lock has been discriminated during the LL calculation in step AFl1
according to the state of the release lock flag 1IIt)CK I II s tep AFI 8 .
'T11(3 ree ase l ock I s *descrim!naIteld.e  when the lens Is In the Z.oo01
aren atiid the sub.Ject .Ils too close to the lens or wheni the  enis .I s
In 25  the macro position and I;he suib.)ccit Is too rar l roui c th    



lens.  In th6ese ra!es, slice phlotographs are. out or focus  J it steps
AFig.1 thi-roMigh AFv2 L , the  green lamp blinks to alarm  to thie user.
.The peroce9sl ng wa.1 tts until thle photoriietr c sw I tc II SWS I. s
releasced.  A rter 5   that, the processing turn OF17 the red and green
lamps and then. jumps to the MAIN operation. In steps AF22 through AF24.
when tlie chargedQ voltage of the, strobe. capacitor Is lower than a
predetermined value and the charging request takes 10   place, In the event
that the interval mode does noot take place, or in thle event thaat the
first shot Js photographed In the interval mode, the processlng diverges to
thle RELEASEr WATT CIIARGI operation  ShIOWII 1II Fi.g. 25.  In other
words, Ji th1e secondt or .llater shots 15  .ln tile Interval. motle, even
lr.bfthe charged voltagej 3s lower than th.e predet;ermineInad vtlue, the
strob)e 5s lashed and thle fol. lowlitg rcle se sequence is execu te(I. I.
n the interval m(ide, as showi In F I g. 27, tile CHARGE   CONTIIO,
opreratl on Is execui Led. oil. every. shol, 20   if the charged voltage
does not. reiichi the prede ternilnod value with this operation, even if
charging is again executed, there is only a small possibility in increase
or thle vol tage. In steps A I2 S throughl AF27, each daIta be   l g 25
set i.s outpuJ tC(I to tilh  sill) (C.    



-41- In the automatic photograph mode, the lamp indication, phiotomeitric
measuremen t, and Judgment of the release switclh are skipped and the
processing jumPs   to AFA shown in FIg. 21..  In steps A1F29 and 5  AF30,
when the strolbe Is flashed according to FM data, the red lamp Is turned ON
and the processing Is advanced to A1713 shown in Fig. 21. In steps AF31.
through AF33, tile green lamp I.S 1turned ON or blInks according to the
green lamp    Ikilk 10  Frlag FGLMI'I-:.; which Is set In tilC I-1,
calculation.  The turn-on and1( I):.I.inking of tb)e green lamp represent
tlhe photograph permissloii and th e alarin, respectively. lIn steps AFl34
and AF35 , when tile photflonlei; r t-e switch SWS Is turned ON, tlhe
processing waits uiit.I.]. the 15  release swi tcl SWR Is turned ON.  When
the shutter b)utttoil n  S rel eased.(  .n stepl) AF-34i in l the red and
green, lamps are turneed OFF anrd thle processing Is  jumps to thle MA.I.N
operit; ilon. 1nl Sto Lps A.:3f; t3iotuhrtgh AV43 , whlei thle IFirst  silo
t. I s 20   takenl in the .1interval photograph I rig 11(de, the 3 sec
tim(er m .Is star ted .  When tile r.Irs t shot Is takeni Iri Ihe so] f
timer mode or double self tlimer mode , the .1( sec timer is started.  When
the second or later shot is taken, since thlle Interval. tilmer has bcen
s.tatrLed., tIle 25   process rig Is advanced to a t lime up wnlIt process
I g   



-42- comprising steps AF44 and later..  When the mode Is In neither the
intervail moloe tior the seol  mode, tei processing   jumps         to AFC
shown ill Fig. 22. Steps AF44 t;hrough AF54 are a loop  for wait;i rig 5
until the interval timer, time 1(1 sec timer, the 5 sec timer, and tlhe 3
sec tiimer time ut.  When each tinmer t.I mes u  o)r wI.When tile mode
button  i s depressed, the                     Q processing  exits  from
this loop.  IIT these cases, Ini s tops AlfiS5 finid AFl56   the red and.
grcn lamls 5( the                       V 10  seIr timer lIamp are turned
OFF , tie automatic photographing flag Is cleared, the presen t. mode i.s
.linItiali.ed, and  tile processing  jumps            to the MAIN
operation. Alt th1e second or  Inter sho11t In the Inrte rvwl.. mode, 15
the reimaliring time ofr the  Interval timer is displayed. When tihe
remal.n1.ing time or the .Intcrva.l L.Imer. the 3 sec  timer, the 5 sec
timer, or the 10 sec timer becomes 3 sec. or less, t;he sel r t inier lamp
Is blinked at 4 liz. 20         When  thme timer t lines upr, in the. se.l
1iImCr imodIe tihe process inrag di. rec Lly  aldvali(35s to AIVC shown  I1
F'.1rg. 22 .  In thie (1oU1)I.e serl  mo(de, tie iwrocess ig nF (iviviC Cs
to AFC / I Urter the antlo re lease Cl   4 u  FAiJTORI.I. IS reVersC(I I fl
s tel) AF -   1.In tl I.  doub I e so I I' mode , ft, 1the 1 I rsf. 25
silot, tile rfag  is cihangedl rro(m 0 to  I.  Al, Lhc second  



Q                              :;:          -43- shot, the rfag  is changed
to 0 and the automatic photograpli llg mode Is calleo:Ied. III the interval
mode, the interva'l. timer Is started nl. It.e i. 1intervanl lime wlieli Is
sett .In steps AFG60 5   through AFG4.  At the First; shot, Lhe maximum
valte of tile numirber or photographIng frames is set to 40.  I.n Q)
addition, to automatIca.i.y take tile second or  later shot, the auto
rel.ease flag FAUTORE-rl. Is set; to 1..  When thle second or ]ater shot Is
taken, the remaining 10   Intervali time indlcation on the LCI) display is
set to Os arid the process iaag advances to AFC shown 1In Fig. 22. Step
AF64 is execute(l to prevent the intdlcatIon  from being returned  to a
va.lue otiler tlran 0 because thle timer times up. 15          III steps
A765l th;rough AF67 shown :1.I Fig. 22, before the exposure operation  Is
started,  each lamp I.s turned OFF anrd the slutl;ter start signal Is
outputted to the sul) CPUl.   In steps AF(38 1)3(1 AlG,69, in th1e over.lap
pl)IiOtt grapl;  I ng 11laod, d t',! I 111p Ia I1.1 I 0I oorn101. 1on  I 4
20   prohibi ted. :I n O lter ttI, )he Ibu lI ) modice . 1,L)b Iprocs  l!Fg
diverges from step AF70 to step AF7J where il Is confirmed that tile
shutter operation completion signal is lnl i~ttc(i rromia  the sill) U3U.
After that , 1lhe 25    processing advances to tile WIND) operation shown
In FlKg 



-44- 20. .1.n the bulb mode, J In step. AF.72, i t Is coi rI rmed that the
shut.;ter reLease srgn al. is. in.1putte( rfromn the sub Ct'll.  lit step)
AP73, f. l; J.s checked  wictfe ir the mode 5   Is the conventlonal
b)1u:lb) mode or the manual, shutter. mode.  If It I.S the bulb) mode, lit
steps AF74  ard AF75, the processing: waits until the slutter but ton I s
released.  Iln step AF76, the shutter close signal. iS outputted.  If C It
Is the manual shitter mooe*, I-  step 10   AF77, thIet. manual shutter time
Is counted and arter the counting Is completed, the shutter close signal is
outputted. ( (VOurTAGE CIIECK subrou 1;1 mIe) 15         Fig. 23 shows. a
VOI,'AGE CHECK subroutine which Is cal.led In step Af6 of the AEAF
CONTROl.. operatton. In steps VCI through VC4, arter the Vol. tage check
signal. CllCK is set to It. the processing waits for 50 ms so thia t; the
Nc .J amp t;urns ON.  'ThCn the Rt.S I'J ..SIM . 20   TIME MEASUREMENT'
subroutine descr I bed above Is. execulted and the s.l.gnail. CIC(K  I s
set to I.. in steps VCf5 thirglih VC7, i r  Ic charged vol tlage is 270 V
or more,  and thic camer-a Is. operatLed  it  Iule double self C. mode or.
the I n1terva I mode.. the prom I lb I i tig 25    time reduction
prohibiting flag FCNTSTI' 1is cleared. . Ln 



-45- other cases, the processing advances to step VC8. Thus, In the double
sel. r mode and the lInterval mode, the prohlib I.ting tmine .ls llot
shorteuied. Therearter, I.n stetp VC(8, both the charge on frlag 5    CII(G
and the charge comipleti6n ri.ag lrCIICMP are c.leared, and the processing
returns to the ARIAF CONTROL operation. The charge request Flag ClllQ Is
set to 1., Jn a later descrI bed FM cailcuilat Ion subroutIne, by t;he 10
charged voltage 270 V flag FRJG1270 set to I In the VOLTAGE( CHECK
subroutine.  Thereby. thlie processing diverges to the RELE1ASE WA/lTr
CHARGE subroutine. ((FM calculation)) 15        FIg. 24 shows the 1FM
calcul.ation called In step AF17 or the AEAF CONTROL operation. This
operation serves to determine whether to flash the strobe 11nnd to
determlne the aperture- number Avs at th;e t.lmc when t.he st robe Cl
rslies. 20       In steps FMl- through FM5., in the case of the strobe OlF
lnode, the exposure comperisa ti on mode till( the bill  ) mode, or in the
case that non-flash is determined in the AE <:n1  cill al. Iol on11 the RU
to mode, .te l;M cla lna I s seo lo no- l-Utsh :uid the proces:s ing re
lmrmes to lthe AEA:Fl* 25   CONTRO.. oLpe rat  on. 



-46- In other cases, in step FIM6, an aperture value Avs Is obtained fron
:the distance measurement (data (AFA 8tep) alid the reference guide number.
Jln step. F1M7, the, chargi ng vol age, .n rorma l; i   DOt WG.V .1s
added1111(1 the 5   aperture value Avs Is corrected.  The above guide
number i.s set according to the full charge state of the strobe capacitor.
Therefore, unless decrease of the gulde number at a low voltage Is
considercd, wuider exposure takes place. 10         In step FM8, the film
sensitivity Sv is added to the aperture value Avs:.  In steps FM9 and FMIO,
in the zoom area, the change amount ZDGV or the guide number caused by
zooming of the strobe .itself Is added. In step FMll, the change amoitit
;a4: (ailplla) or the 15   release F iiumber Is subtracted from the
aperture value Avs. In steps FMI2 through FIIMl4. the: upper and lower .I
Im is or the aper ture vabiC AVS  rlIe. restl'ri c ted..  Wheti thle
V)oI.XiKge< of the S L.roh)e ncaptic I tor Is; 270 V or)  I os 20
accorIcd I ng lo the. resil I. of' the VOI.'I'A*CI. C1EICIK( sill) -otil .
Iw  1(3 (., II I 0(d Ill. 'f.e!I( AFO o ' the AIAV (CONTI11I.. the
ehargilng  request t'lag F'(AJQ         set t.o 1 nI nd thlle process.Ing
returns to the MAIN operratlorn. 25   ((1,EAS1 .  WAIT  CHARGE operation)) 



-47- Fig. 25 shows tile RE1 IASIE WAIT CHJARGE. operati;onj which diverges
from steps AF23 and AF24 of the AEAF CONTROL operation. Steps CTli. through
C11 arc a loop for reipeatedl1y 5   executing charging in step C1,I every
125i ms.  Whein It is judged that the charging time is completed or that
the charged voltage exceeds 280 V according to tIle t1ime up flag FCIITUP
arid the 280 V charge rlag FC11280, (the processing exits from tile
REEL.E/\ASI- WA/IT CIlAHGl, 10   operation. In automatJc photographing such
as the  Interval mode, by turnIng ON one of the mode switches (tlhe modeo
buttoni A, Lhe 11od(10 button 13 or thle clcar button C), i;he processiing
cxli.s t;o step ('11.0.  ].II otler thtai automatic 15 photographing, when
the user takes their finger off the shutter button 15, the processing exits
from the RELEASE WAIT CHARGE operation. Also, I r the c(harge(d voltage
(loes not reach       280 Vltl G seGScoinds and the  1 .lie Is IpI, Itlle
pro(ce55 I r ex1 I..4 20   from the HEIXA.1.ASE--WAIT Ch1AR(I.
opoernalloln.  When the processl ig exits  Irom t.he 1t.EASI, WA IT C(;
IAI(;l;" operatIon, In steps tl11.0 () Iroiugh (1112, Lthe rotd 1111(
grecni lamps nt-e turne(i O  , thFeie GhIAIGE ST01' opera l.lorl Is
cxecutLed, automatLic photograph Intig Is caittce1(l, altil 



25   tile processing  jumps to tLhe MAIN operatioll.    -48- When thle
charged voltage reacbes 280 V before th1e time Is up, tle processIng
advances to C111.4 - CiI O via the CH1ARGE STOP operation .1in step C1113.
.lIn other than al toma tc I  photographlu  rig  tilhe red  n np I1 A l;u
red ON to 5   inform  tile user that the strobe Is ready to flash.  In
addition, the charging requestt flag FCIIGRQ 3 a cleared aand thle
processIng  jumps to the A 1.AiF control 2 shown .lIn Fig. 20.  When tlhe
processing advances from  tile REIA3,l7ASE, WA IT CHJARG(;E ope rat.io   to
the A EA F CONTROl. 10   operatLion, * the phiolIomorl;ric nienstiretmcin
; opern tLI ol, the distance ienasuircinent. opejrat:.Ion and so forth at
re om. t Led and the calculiation Is executed using tile former Adata.
During charging, the vo:l.tage is cheked In comparison. to 280 V.  After
char-ging, the voltage I.s checked. .1 i 15   comlparlson to 270 V, because
the vo.l.tage drop and no]lse due to the charge stop nrc             Colis
I ered . In tile CHARGE CONTROL sul)rou L.I ne execu ted  iTn tlhe MA:LN
operaton.1.0   charging Is compiae tel when the charged vol tage r1e0lachs
.15     V  or the time uill I it   ec. Is 20  mnon I tored .  Ilowever, I n
the RE.I.l.EASH WAl'lT CIIAIJGE operation, s I. n-ec the user wn I ts un L
1.1 chItr Ing I .s completed whi.1.e pressing the photomnetric swI 1. ( i
SWS, charging Is compIcted when thie v() Ivotag  rewches 28() V 



and tlhe t iw   . ls mo lI tored f'or C; sce.  TIMS , s I Inc  .hIC 25
charging request r lag lIIGR  Is nvol; cile red Jni sltcp    Q.
-49- CC1o of thle CHARGE CONTROL   subroutine, the flag  is cleared iii
step CHIG. ((WINI) OPEFRAT''ION) ) 5         Fli. 26 shows the WIND)
operation which Is  called n rtl;er thle AI-.Al? CONTril.. Is comple tcd.
T'[lie WTND operation serves to wind one frame of thle r rn  whenever
photographLiig takes place. -.11 the WIND operation, In steps Wl).. an(d
WD2, thie 10   rrame  uifll)er Is Indlicated oo the  .,LCD) display except
In tlhe .I.nt-erv al mode.  JII the overlap phot;ographi.ng mo(le. the
processing branches from  step Wl3 to step Wl)4 t;o retturn  to  tlhe frame
ph1otogr-aphi rig mode, and thle process.1tig Jumips to  the MAIN
operatl.ion.  lIn othler 'I5   words, tIle overlap phot;ograpl) ing mode 1s
cleared whlenevel one frame Is photographe-d. I[n other thati  the over
lap) phiotograph Ing nmode , In ste) Wl)f5, o0n   frame Is woiund.  Whenl
th1e WI NI) opei-at ion I. Snot1   (COmi) llleld(1   11 pn predle te r-mti
ned   tlim.e  L.lIm 20   processing I)anI1ches fron  st;eip WDO  t~o slt.ep
Wl)7 wherr thie altitoiait Ic, pholtograplli)ug ol)craloti  fing Is ci
Ienared uldlI thle pl-oceCssIlg execultes tile RIEWI.NI) operat;Ion and
Jump)s to tlhe MAIN opernlIon. 



When thle WINI) operation Is completed, Ini step} W)8, 25    the frame
counter is coumted up.  in steps W5 anlld    -50- WD)1.()   Ir CO thofr
tlhan tihe I 1 terva.L modle  t;he new  franme iiumber .1.s hidicatedtI. IL
tue  Iliterval mode. the l'rame numler Is not inldicate(J becauise th-e
remaln I nig time to next; pho tographlilng .1s decrementall.y In .1lcated
as 5   described  later. J.n steps Wl).1I. thlrough WDi,.  the destination
of - d.iverg ig   Is deternmiIned accordinlg to  tIIhe plbot;ogrnp)l lg
mode          set. III Che conti tritous photographlilnig mode, wil. .1A e
10   the shutter buttoni Is  )elClig depresrsd, lthe processing jumps to
tile AEAF contlrol 3 sbowniJ in. .1g. 20. .alld t;le exposure sequence is
conlltinllued.  When tihe but toll .is released, the processing jumps to
thle MA:IN operation. In  thle double selr mode, wherl tile rirst sihot; is
15   taken, the processring jumps to tile AEAF CONTROL operation.  When the
secould shot Is takten, tile processinig  ju1ips to the MAIN operatioll.
.[.n tile  interval mode, the processilg juimlps to  tile IN'l'llVAL
CONTROI. ope ratl on shown I 1i PA K g. 27 .  III othe r 20   modes, 1. e.,
I.n the framne photographIng mode or tile se.I' tinier modc, the
processiligs Jinmips to thle MAIN 



operation. (INTERVAI., CONTROl., operationi ) 25          Fig. 27 sIhows
the  1 NTE'.VAI, CONTROL, operatl on    *0
-51- whi3ch diverges from stzep WD.1.5 or the WIND operatloni described
above. Ihlis operation scrves to wait; whlile measuring thle time for
taking secontd or later slhots, wheln Lthe phlot;ograplnp  rig opeerat I ow
mode is s1tol; to t;ho 5   Interval. muode .  In otlher tluva  the
iiterval. modIe, tUi s operation  Is executed  in a loop or tlhe MAIN
operationi. However, Iii tlhe Interva.i mode, the operation  Is executed
while  looping between tlhe AEAF CONTRO, operation and thre I]NTERVAL
CONRloi., operationi without lO   returning to th1e MAIN operation. In the
INTElRVAlE CONTROL. operation,  .Ii step .LN.-, bothU  the charging request
flag FC1IG11?Q and the chlarg~rig request  umemory flag FC111GRQM arc
cleared. In steps 1N2 arid 1N3, thte Interval framie counlt 1S   number Is
decremented anid it Is chiecked whethler it becomes 0.  Tlhe Initlal value
of th1e count11ingr numbnber i.s 40 frames which is set I.n step AP62 of
the AEAF CONTROL, operation'. When the 40 frames have been photographed, in
K.        ~~steps I N4 througri I NO, Lbme CIIARGI' STOP opera I Ioni I .'
20   executed, tIhe automatic pliotograplhlIig flng Is  ie ured, time MOD1E
.1.Ni.r..A I..I ZE subroutl t ic 1s excCutc(Id, #ldl the 



processing jumps to time MAIN operatloti. Wheni th1e frame count number Is
r1ot 0. steps 1N7 throtuglh ..N21 are loopedI every 12fi tius avidl tbie p)
ro ea  Srlu 25   walts   lt. 1.1 e uiext ri-nce Is photographed.  D)ur I i
g    -52- thi. s period,. wben one or mode sw.l tcbes or thte clear swi.c1
Is t;urnd  ON, the modc is in ;iinI zed and the processing  Jumps to the
MAIN operation. In  th is  .oop1, norinally the tImer dcecrement 5
lndicat1ion  takes place.  However, when the 1)110 t0oetrIe c switchl Is
turned ON, the frame number Is  i nd Icated.. Wheni the zoom  tele/wide swi
tch Is  turned ON., tile  rociai. length  is; Indleated. When thle
remaining time becomes 16 see or less, II 10   step IN18, both FCI1GRQ and
IFC1IGlQM are set to .1.. lI'lls timer is set and starteo liI stel) AF6O or
the AEAFI CONTROL operation. In  the CTIARGE CON'rROL operat;ion In step
.I.N20, when F1CIIG1RQ  is seL to 1, chargIAng  s executed.  Whall  tile 15
flag  Is set to 0, charging I.S ski pped. Thus, 1In tile loop of sI;eps
lN.17 tlhmotughl :IN20. charging .is rorced to start.  When it tIs judged
that thle strobe capaic.l tor .1 s rN..I.y. charged, charg.iig J.s S
4IRPldI    I 11 1,130 ltX 1i 001 r)  I, l . Lie C11ARj CONU01' , ( 20
operat I. I on  Is sk I pped. 



Whemlll te ( relC i  (    l1lg 1,1111c Iht(XmlIeS 4 see.  or I etS'; tile
processing (d.iverges from stel) IN1.9.  .1 ; steps .IN2Z and. IN23.
(:lhargaing Is s topped adiC] tlhe remahliIiig t.IIeI! J!1 the t.1 mer I s
l. I ndcatcd .  The proccss.1rig ,Jumps to  the 25    A1E/Al CONTROL
operation shown In Fig. 27a (11(1 wnl Is iln 1. I1    -53- the tilme .1.s
III) II ste;ps A144 miitd AF54. As desc ic< r. ibedi ubovc., wihen 1;lto
st;robe circeiul; .l a elested due to rrecjuexitL chlatigitigs, by
prohlib.t t;i ,g thle chargling 5   for a predetermnlived t~lino, I t 1s
possible. to prevent. thle circuit from being over heated and the circuit
parts from l being damaged. ].nt addI t;loni, since  tlhe charge pnrolloibt
Li le Is increased  and doee-oased accnord i.ng to the frteillecy or 10
strobe flashings, in the event thiat the circuit is not going to be over
heated,  charging can be immediately executed just after the strobe is
flashed, thereby reducing time lost for the user. FIur I'leraaaor I,
the clhatrgod  voltage of the i5 strobe main capacitor can be detected on a
fine level wIL;11 II Ic.l at. ye ly S.1illal)     strue  lleC.  'lithus,
exlposure Con) trol alul  tICe .1..ike  till b:e alCCOlfll~pIsiled accord
lng to  the  .I.Sluliag CoII(l.diLiOll Cor1esp)Olldi.ttg to tlle cAlIarged
vol. tLage. 



2U          fly a rrIrang I tg       t;h1 at; a  ulIse  16s OtI L4)IJ)  oil
.i.y whoml tle, Clla rgel vol. tflge eXceedIS : pr(odotonri: 1ied(
rerere0cl(ce valtlue *1 fli.JjtudgffioItL (:.IlII be redlueed III
Illeast:lSI- lg the p11 so 1 1 all . Bly :irl a.na  i aag  li: I (:IaIl rg
I aig L. I |o antdt (-lan: r1g 25   .1. Ill J. t; voJ l.igC Ceflhl b)( se.l
e(! d(1 tl<ecordI 1g .to the    l4.M -54- operation mode of the camera, it
becomes possible for the user to select the charged voltage or the charge
waiting time according to the situation. By arranging that the exposure can
be corrected 5  according to a change of the charged voltage, even if the
charged voltage of the strobe main capacitor is insufficient, it is
possible to prevent       under exposure due to weak strobe flashing. 10 15
20 25    )      .                 ~~     ~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~55  '.I 1111111 111111si 11111 1111 Itill *
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CLAIMS 1.  An exposure control apparatus comprising:- detecting means for
measuring the time width of a pulse the time width of the pulse being
variable in relation to a charged voltage for application to a strobe; and
determination means for determining a said charged voltage on the basis of
the measured time width of the pulse corresponding thereto and on the basis
of a reference time width, the determination means determining a proper
exposure value according to the determined charged voltage; wherein the
reference time width comprises a measured time width of a pulse
corresponding to a reference voltage. 2.  Apparatus according to claim 1
wherein the reference time width comprises an average of measured time
widths of pulses corresponding to the reference voltage. 3.  Apparatus
according to claim 2 wherein a newly measured time width corresponding to
the reference voltage is added to form a weighted average reference time
width. 4.  Apparatus according to any preceding claim wherein in
determining said proper exposure value said determination means selects one
of a plurality of exposure correction values on the basis of said
determined charged voltage.    I I !I1lll fll lIojl Jll~l A liii  o 56 



S.   Apparatus according to claim 4 wherein said determination means
selects one of a plurality of voltage bands according to said determined
charged voltage, each said voltage band being allocated a said exposure
correction value. 6.   Apparatus according to claim 5 wherein said
determination means selects one of said voltage bands on the basis
of:whether the measured time width is greater than one half said reference
time width plus a band dependent time constant. 7.   Apparatus according to
any one of claims 4 to 6 wherein three exposure correction values are
provided. 8.   Apparatus according to any one of claims 4 to 7 wherein said
correction value is zero for a determined charged voltage equalling the
maximum charged voltage for application to the strobe. 9.   Apparatus
according to any one of claims 4 to:8 wherein said correction value is
related to the flash guide number. 10.  Apparatus according to any one
preceding claim wherein said reference voltage is a flash enable voltage
for said strobe.    57 11. An exposure control apparatus as claimed in
claim 1 and substantially as herein described with reference to the 



accompanying drawings.    


