e R e P L SR DN I N P S

2221998 .ELECTRONI CALLY .CONTROLLED CAMERA HAVI NG MACRO AND NORMVAL
OPERATI ONAL MODES 5 The present: invention- relates to an
el ectronically controlled cagera having nmacro and normal phot ograptﬂ_ﬁg’l\qq%
nmodes which is switchabl e betvieen either node by means of a manual switch
wher ei n phot ogr aphi ng i s acgonpl i shed by autof ocus=in accordance with
di stance neasuring information in both the 10 normal node and the nmacro
node. 2 Sonme el ectronically controlled caneras include nacro and nor nmal
phot ogr aphi ng functions which are sw tchable between a macro node and a
normal , mode by a manual EDRATRONITGKENLY CFONTROELEDCEAMPRECHAVENEOS OCUS
phot ographing 1is accOmprisSied T 5 —accordancewtir—drstafee—neasuri ng
information.- A particul ar gRER62ANDT NDRMAL! YRERATIGNAL, iMbpe ch the nornal
mode is constituted by az ) ' e 1 e between
the zoom node and the macro node, whereby the |lens noves to and stops at a
macro position when the macro node is selected by 10 nmeans of the manual
switch and whereby the zoom | ens noves to and stops within the zoom range
when the zoom node is sel ected by nmeans of the manual switch. When the |ens
isint zoom no o] L o] ' swptch,or a.tele sw tch noves the
i ?33??/ %%ﬁgheiwgamggn Wi'gj‘a%tshetf’oofiq' afdectgoniy ﬂy

zoom | ens accordi . e portionTo ! .
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the result qf |.i ght su nt. In conventional_ electronical
conteal [ ed %§#§£§§n$§ pﬁg% éfggance measuring anormatlon gn Bgth the

10 normal mode and the macro mode.



subject is found to lie wthin a range where focusing is 3 inpossible
while in the macro node, which is set by a nanual swtch, thereby placing
the zoomlens in the nacro position, photographing can only be effected by
manual |y switching fromthe nmacro node to the zoom node. This requirenent,
of course, 5 creates a considerable inconvenience, since a quick response
Is virtually inpossible to achieve which can be necessary to obtain the
phot ograph whi ch had been.conposed. The applicants have recogni zed,

t herefore, that when the di stance neasurenent is nmade when the lens is

placed in the 86me 6bectrpAsthilly bynepeliedngaibeasbinelude neero hnaoyl
be desirable to automatically effect a switching fromthe nmacro node to The

zoom nodsorifal hphotogiapaS hg\WEumHtdameo twiich e & 0swDbeable t Bt#BER0 aMOdE
can be autonatically photographed in the zoom node. 15 A probl em

encount aifekoVihda&USHAAR MRl modeMByE N NEaniPY Y] tch Sop8Rhtibnt hen! ens
Is shifted froma nacro ~ position to a normal position (zoom position,

e.g.), afapdFednplal 0Jaarbriiueh %}gﬁ%ﬂﬁws%' “aé@@mﬁi‘ﬁéﬂfa‘)din

cannot be obtained dle to the paralla I ch exlsts between t ens and
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to infi Dét;é' z(édm 'mocpe' a%&-nthé Ha réx)d mo%ne, w?x %yn%ﬁe lIens moves to and o/
stdps at a macro position when the maéro mode is selected by W
10 means of the manual s&itch and whereby the zopm lens moves to'
and stops within the zoom range when the zoom mode is selected
by means of the n-laxlaual switch. When the _lens is in the zoom
mode, 'olperation. of a wide switch or a tele switch moves the
zoom lens accordingly toward the wide portion of the zoom range
15 or toward the tele portion of the zoom range, respectively.

The distance between the subject to be photographed and
the camera, as well as the subject light intensity, are measured
when the zoom lens is_set to a desired position and the shutter
b_utton is ,opérat_ed. Based upon the reéu.}t _of the distance

20 measurement, autofocusing is éffected in both the macro mode
and the zoom mode. Photographing is also done in dependence -
upon the result of the light measurement.

In coﬁventibnal electronically controlled cameras, if the

subject is found to 1lie within a range where focusing is .



mode for a subject distance range of 0.50 m-0.90 m Further, assune that
the lens'is set to.the zoom:position by 15 neans o&f’the manual swtch and
that the distance rreasurerrent made by the canmera is 0.89 m-for an object
posi tioned at that distance;:In such a-case, the .object distance is
outside of the aforenenti oned focu5| ng range, so that a photograph cannot
be obtained. In this situation, 20 conventional. caneras provide the
phot ographer with a warni ng ‘indi cati on thag a properl'y focused photograph
cannot be obtained, instructing the photographer to switch to the nmacro
node,. or a impeaséb[leclwtiisleop'm atke macpoewede,t vhial ctseset blye asmanwal
evenyfy the shutter button is operated. 25 ' In response to the

war ni ng i ndseadtehp, theredyotphchigr thei oo lérs cimethet maicr® position,
----------------------------------- macro node by neans of the manual

swi t ch. HOpE&Eégr&Ehlhbe call H1 3{ s éf pectled abyt Mansaml ydisstiaeteimf &R
m it is concelvable that the st ance neasurenent nade by the canmera 30

can erroneogféymhess! hoki@: T/ AUHE fbo- Mdd8l Thist Peguirefenit)e of course,
photographer is warned that a properly focused photograph cannot be

made, of isScPEgYERt ad édrfgadé‘fa@fé ”S!nE:BﬂvéB'ibh% dug e aar &h&éﬁe réiffonse.

operation, even in the nacro nD e. his predlcanent of course,
not desirab. oy &P‘t%tbé g@g@@ S t
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10 macro pos;tlon by operating the manual switch, it would be
desirable to automatically effect a switching from the macro
mode to the zoom mode so that a subject which cannot be
photographed in the mécro mode can be automatically photographed
in the zoom mode. |
15 A problem en_counteréd with such an automatic swj.tching,

however, is that if the lens is sh:_'.f‘ted from a macro’



node. 10 6 It is another object of the invention to provide an
el ectronically controlled canera that has a nmacro shooting. functi on which
effects a release lock so as to inhibit the taking of a photograph when the
subject is'too distant fromthe 5 carera for operation in the macro
node, the .%gns bgin%hautoha.icall¥ Shlfth fron1thetgacro node to the
zoom modBOES tMh 58 Ph P hBRle PARLEIRT S(FRPBaPRPLELOB A& Fting R0 the
present desinedophategrapls whdwhdebadn kxegtt composedy dinnttie | etharorer a
havi ng %688%3‘?1@1%?“9&%%%19’%% BhéE e @i@t %%%%E'i'agég Vi n "YUl Jrode
and a nmacro node, the Canmeéra conprising.- 5. ® "~ "0obtalnrng nmeans tor -
obt ai ni Ngetweennthei hepsnandokhei viewddndert oft khedicamex@e bet ween sai s’
canmeragand a gHBkfer Iﬁr@ﬁ'l@iptéﬂééﬂh%@ré‘&'abﬁ'tﬁg 4PPORatlid C@gher@yONSi ve
to said distance 1nforpatr-on and suitable for enabling a predeferm ned
macr o 10VRigRd@xNshotesigpRintopPeRfosm aHBOSPSUS| IRRPYREFAPRINY dildhbl i ng |
sai d enapithégr "®apacrberogecdet &1 BobMime8eeits dhet poseibifidgtyadomdtai |s to
be obt ai,ned by %fld obtalnrng.nﬁanﬁ ﬁhen tBe canéra.hﬁ in tBe gggr%_wode.
Pref er af?SANL R ¢ P (2EcomPLLeh; RRQLPATAPRART 1R RAKDEE; BRfeybe, foe
i nf or natsubyj et | distahce emedsunémentt eprorsat  woul d result in an out of
focusld)hﬁﬁggéﬁnpm,e"hémﬁé aﬁgta the autofocus. operation is designed to
be performed in the zoom que for a éhbjéct distance range of
0.90 meters to infinity (i.e., 0.90 m -<), and in the macro
mode for a subject distance range of 0.50 m - 0.90 m. o
Further, assume that'the'lens is set to the zoom position by >
15 means of the manual switch and that.the_gistance measurement -
made by the camera is 0.89 m for an object positioned at @
that distance. In such a case, the '_cébje_ét_ distance is
outside of the aforementioned focusing .'ra_n'ge, so -that a
photograph cannot be obtained. In. this situation,
20 conventional Camerés'provide the photographer with a warning
indication that a properly focused photograph cannot be
obtained, instructing the photographer ?o switch to the
macro mode, or a 'release lock is operated to prevent the
release of the shutfer, even if the shutter;button is operated.
25 in response.to the warning indication, the photographer

switches the camera to the _ s
macro mode by means of the manual switch. However, for the

object positioned at the same distance of 0.89 m, it is
conceivable that the distance measurement _@ade by the camera

30 can erroneously result in a value of 0.91._1'11--. In this case,
the photographer: is warned that a  properly focused
photograph cannot be made, or is prevent-qd from releasing ___
the shutter due to a release lock opera_tﬁion, even in the
macro mode. o

35 This predicament is, of course, not desirable and is
particularly serious when the automatic camera is providead
with a release lock capability which rendé#’s impossible the "
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in the macro node. The enabllng means may conveniently include neans for

rel easing a shutter of said camera in response to di‘stance infornmation.

9 In.a preferred enbodi nent,’ said predeterm ned operation in said macro
nmode i s under first predeteggined conditions and sajd. enabling neans is

al so responsive to said di stnce i nformation for enabling a predeternined
phot ogr aphi ng operation 5 in said normal node under second predeterm ned
condi tions; wherein said rel ease nmeans rel egses said shutter in response to
sai d obtai ni ng neans obtai ning distance information indicative of said

first or second predeterm ned conditions and said predeterm ned object

di starice information is indicative of said 10 first predeterm ned

condi tions. takifgThe ﬁhéﬁ@bhaﬁhgeﬁE%hEBYacG@!%Bhﬁp%ﬁﬁﬂaﬂﬁtﬁﬂﬁ%?ﬂggiﬁghge.

means for shifting said enS froma macro position correspo

macro mode (o a NOggRkehg difldt) §R1 B0l dIAIS ny LR EOLT ELNGRANS, 21

shift said photographi ng the“macro positiron nor na

position in éfé@@f]éﬁiéﬁlf‘gt ué&h%@oﬂle sgg;nté?r r?lla%?\ byt t galcgas;[ Pﬁgxqc?,'feing

rel easi ng neans anera can a so I nc ude nean f or

h _ hi f
mode. v thoutt Hie A @%ZHL%?%#%&;?%R%H%?- g ST NI,
Means for'*?ﬁ%f%&@hﬁﬁ'g Jec ying Wiéhfgﬁ%ﬁéogagééein which focusing

is impossible in the macro mode with no need for shifting from
N the currently set macro shooting mode to the normal shooting
'\/; mode.

10



phot ogr aphi ng when said lens is positioned at said nornmal position can al so
be conveniently provided. In another preferred enbodi nent said shifting
means can 5 shift said photographing | ens fromthe macro position to the
normal positionh in response to pressure being applied to and renoved from a
shutter rel ease button of the releasing neans. : 12 Conveniently, said
‘enabling neans is at |east responsive to distance information which is

w thin a predeterm ned object distancesrange, said range including a short
di stance extrenity and & long di stance extrem.ty. 13 Preferably, the .
enabl i ng meangtr ebai ottt edbtjecterof t thai dipventeien niteedpopeide CHhIV
response to distance information indicative of said short distance

extrem ejectrovdeallsr  poatyellgda cwmicra1gthatr di@onse hacHos vtk ing
information indicative of said short distance extrenmity may al so be

provi degunétdopy Qiﬁél@deemlsﬁfﬁlt releasé Tk N6k HE®SihhebitBhe -
conprise a tele extremty position; and said enabling neans can include -

means feakiRY BE ﬁapﬂotsgﬁa{oﬁ ﬁﬁéﬂ BRE" SubPeéti p8- tddaid i Aol onal

appl i cati ons "have been divi ded fromthe present appli catl on - .
iC u 9 comger S me o] Vil for
?glr[])%r o?%hﬂartahg?%veéég?gg%gg cgﬁerghggnlgaé%plﬂi%% onq{ & %MES

concer nhﬂgomgglcﬁlﬁ&t rs‘?ﬁ'f.‘i;aéd ¥rom the macro mode to the zoom mode as

soon as the shutter button is released.
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controlled canera having a control nmeans for controlling the 10 | ens

nmot or according to.a set direction and speed; Application nunber 9210429. 8
concerning an electronically controlled canmera having a neans for producing
a warning in response to distance information indicative of a predeterm ned

obj ect distance with a predeterm ned object distance range. The present
invention will be further deseribed in the followng detailed description
of preferred enbodinents, with reference to,the acconpanying draw ngs,

which are given by way of non-limting exanples, in which: 5 Fig. 1A

is a block di agrannetopdaingntonthetpbadentd inVenti’rsNithdPeNd Yrovidea ldh
is aiblock diagramof the zoomunit of Fig. 1A, wherein the zoomlens is

el ectrical | Yo pp@tRbRIcal§- cl-:ﬁticx{-i%slg.leta Wb L BARG ANz6bRCHERY GHd Yoedhg

swi tchabl e i ndicator unit™that ays Information"that 1s relevant to a

Ot 0gr apheropdtdb1d, tbk BhOREETaBHITY int | £ hOlna] SRHEE 2aBEDA Ml d Hpag,

present i nventi on; tesa top view o e canera

Fig. 4 repr t L 2aL, Vi the camera of Fig. 2; Fig. 5A illustrates
the rear of the %%ﬁ%#gaéﬂ%ggw%g Efg. 4, wherein a back cover of the canera

5 L1 % 20 PosiohORaEh, pEBl SHSER AP 8| seLite oAb AT 00
0 spl oy pancleqled o oF IBLAYLR0ELSER LRYS RURERST R o ALGE O e

canera of F&ﬁjzﬁ show%qﬂ.the 25 rel ationship between a camring, code plate
and a plural 3f?ﬁrTP Bfés: Fig. 7 is an expl oded view of the code plate

shown on e : \ o
= enabling means at least responsive to said distance

o information and suitable for enabling a predetermined macro
/
10 mode photographing operation; and
disabling means for disabling said enabling means when

predetermined objéct distance information fails to be obtained

by said obtaining means when the camera is in the macro mode.
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the lens assenbly in Fig.6; Fig. 8 illustrates a control circuit of the
canera 30 enbodying the present invention; Figs. 9 and 10 jllustratex«the
conput er software flowchart diagramfor a MAIN programthat is executed by

a CPUin the canera of Fig. 2; Fig 11 illustrates a software flowhart =
di agram.for a 35 POSI TION CODE | NI TI ALI ZATI ON subroutine which is called by
the MAIN program shown in Figs. 9 and 10; 16 Fig. 12 illustrates a
software flowchart diagramfor a ZOOMg | NPUT subroutine that is called

by the POSI TI ON CODE | NI TI ALI ZATI ON subroutine of Fig. 11; Fig. 13

illustrates appakbyablyl,| aeidr Fadiaseatdf obtainOlka f&EPtcudtiai iy t-hat
is called by the POSI'T ON CODE I'NI'TI ALl ZATI ON stbrouti ne of Fi g. 11; FN\g/

14 i 1] ushjakes adstahlcwrlin dd:auiadd i aph@ieLt 1 de Z68Mi REYFRafe 180T AHAN
subroutine that is called by the MAIN program shown in Figs. 9 and 10; 10

Fig. 15 ' e {4 amehar tooli age am of MFORWAR ATION
Cubr outyouidpEbBLEE o Sl Wi de B IpRoBdea bR wileh Dt ORMERR T AT N

16 il réd £5,.2..8Qf e flowhart diagramfor a ZOOM W DE subroutine that
is cal qué{'i %gtﬂgcml hwg%égr am'15 shown in Figs. 9 and 10; Fig. 17

i lustrat ft f | h ' : T ut that is =

calfed by t BN FeRDh, oY %é@éﬁﬁ’%ﬁ%léﬁ%gﬂééﬁﬁsp0%
ft I hart_di fo : .20 _BACKUP, rout i t hat _ di vel f

The NATELTEEIEM AIFRCE: OF “SRIfqCRRCTA gih 3 aaRARSY cFBs IRy o

flowchayt _di ag{:am for a BAD CHECK CODE LOOP-routine that diverges fromthe

CoDE  information. _ _

o/

-
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CHECK subroutine of Fig. 13 '_-'fand"'t- he BACKUP routine:-of Fig. 25 18; Fig. 20
illustrates a software flowghart diagramfor a RESET:routine that is
initiated upon initial power-up and al so diverges fromthe BACKUP routine

shown in Fig. 18; Fig. 21 illustrates a software flowchart diagramfor a 30

FI LM | NDI CATI ON subroutine that is called by the MAIN programof Figs. 9
and 10; Fig. 22 illustrates a flowhart for a series of instructions to
performa LOAD operation, this operation digverging fromthe MAI N program
35 Fig. 23 illustrates the instructions for a WND PULSE CHANGE
subrQuyine whi ch i cal pedfbyretie em®od imetgt isaid prédeEegmlﬁéd operation
illustrates a software flowhart diagramfor a REWND routine that diverges

fromthe MAN pader aAcHOWodd 13 asnddr affrd€ pPEaéberhDARACRONAtIbrE AME
in Fig. 22; Fig. 25 illustrates a software flowhart diagramfor a 5 LOCK

routine thasadaveeaeblfigm Weardd Nepr adidn saaperisiva Jto 9 i laléﬂaﬂmce
26 graphically illustrates the zoom ng operation of the |ens system used

with the cajprar®aRtaGH ROt Qﬁaﬁifﬁ&rﬁ ﬁx@&’éﬁéx‘iﬂné@pbotog@a%hl?r@o eral\t/:l&ol{ll

illustrates a MAIN programwhich 1S a sunmary of the flowhart he

progr amsshoyq i fi 9horhIm g> Fﬁ%ﬁ{%é&&ﬁ&t el Mﬁf@re ohlad

for a series of instructions oper t| on iverges om 15

the MAIN progERausnguld Delledee’filant Ye1dldet 2a gabgﬁg W $80%RHfse to

rel ati onshi p between di stance- nmeasuring step

camera of id obtg:.nlng meanss oﬂ&eirp{r?& e&{&gaﬁggoﬂfgﬁka{:iohnigdigg@ive

mode and a MRCro
s of said first or second predeterm-ined- conditions and said

U predetermined object distance information is indicative of said

10 first predetermined conditions.



20 Fig. 29 illustrates a flowhart for a MACRO TELE SHI FT subrouti ne
that is called by the DATA I/ O operation of Fig. 27B; Fig. 30 illustrates
a flowmchart for a LENS LATCH subroutine that is called by the DATAI1/O -
operation of Fig. 25 27B; Fig. 31 illustrates a flowhart for a series of
instructions for a RELEASE LOCK PROCESSI NG oper ation that diver ges fromthe
DATA |1/ O operation shown in Fig. 27B; Fig. 32 illustrates a series of
instructions for a 30 RELEASE SEQUENCE1gperation that di ver ges fromthe
DATA |/ O operation of Fig. 27B; Fig. 33 illustrates a series of

i nstructions tThe ﬁdsmi‘l‘\@\laue@nsannaqn ebhvéniientlyesfrtte heoﬁﬁt&é‘é&;
SEQUENCE operation of Fig: 32; 35 Fig. 34 illustrates a sunmary of the
I NSt r uctniedifs FAVBhILE iy WA pengrfwronld ualcret posiitibnjéorrspondidg

W th 18 additional instructions added to illustrate the steps involved

in a st RPEH I N6@s 26b0a HeFmalspbeheib ih salia hen@ANicde S :
Fig. 35 illustrates the series of instructions that constitute a STROBE

AUTOEXPOSURE/ AMIORRGS: il};k;frniﬂdr%‘ datflsndifcesaga bha%bt;%pmwh AR’ #Fomhown

i-n F|g 34; Fig. 36 111 rates the series of i1nstructions at conprise a .

33,@%' afni QP of 2@65@*:}[8596@& I t ggrmghN &9? PEPERAM 5 h%ﬂdfh 5 gt o34

FI g. | ustrat owchart Seri| es I nstructions

e s AR £ EhEHEE ?o%gil%a@' Bl 0 g IRy meges;
1105t 1 3 8rE62R0. STERN S 18615 P SEEHL 40V UL 1AS M Shivtor

at said normal position in response to said shifting from the

-
macro mode without fufther_ actuation of'_said' shutter release u

10 button.



Fig. 38 illustrates a plan view of a second enbodi nent of the canera of the

present invention; .Fig.~ 39.:iillustrates a front %iew of the second 20
enbodinent; Fig. 40 illustrates’ a rear view of 'the second enbodi nent;
Fig. *41 schematically illustrates the control cirecuitry in a bl ock

di agram 25 Fi g. 42 graphically illustrates the contact

configuration of the zoomswitch; Fi-g. 43 is a block diagramof the zoom
notor control system Fig. 44 is an explodeg_vieM/of'the code plate and a
30 di agram showi ng the correspondence betwe h the code plate and the

i oy ons. i o, - Medi £ ¥RERIlhg RATa 18he VS pd R ach polsion atter

58-61 illustrate f 1ts t peyations, o e r 700 it C

t he second i’%’ﬁ%’ﬁ&%@@%f”@%@ i %géﬁt ?j(:)%{lé \Mri}"e%r e%’ﬁ:wﬁ%g%% %?I usatli;aat gg?{nﬁ%
RESET processing. .Figs. 48, 50, 51 _and 52 ict th I N processing; Fig.
48 iIIustrat??%ﬁ%qu&q@ﬂNQﬁﬁ?uﬁe5¢°nven§FBEf§3p%Ppa§FB§tes ZOOM

| NI TI ALI ZATI ON processing;. Figs. 54 anq 55.ill,ustrate , CK
processing; Fig. 56“I§Qé§h%ﬁegri ' ER§EdﬂPG@@S§§{§J%§{%#iﬁgi%egps can
graphi cal representatjon of the zoom ng operation; 10 Fig., 58

i |l ustraPes shdfitrGaidkophetegsapling 3.3“5’9 fromsthe: macreomosdion to the
processing; Fig. 60 illustrates ZOOM W DE processihg, Fig. 61 illustrates
LOCK processhggmal position in response to pressure being applied to and

removed from a shutter release button of the releasing means.

Q/



Fig. 62 is a table which illustrates the relationships 15 between the

di stance- neasuri ng-steps and the lens |atch step values; Fi,g. 63 is a:
flowchart which illustrates the AEAF control; and Filg. 64 is a flowhart
which illustrates the lens 20 latch, LL, processing. Fig. 1A schematical l-y
illustrates a position detecting device according to the present

i nvention which is described in further detail below Included is a neans
15 25 for outputting a zoom.code; a c plate 13 that is provided on the
circunferential surface of a camring to effect a change in the focal
length of a zoenvetiiertly 2 suid dndw1 Dig Hhewhesid at "Bladt SrdDPBHEVEN -t he
canmera body in slidable contact with the code plate 13 so as to generatgya
reIatlVCQSQiEQaﬁb@D@%ﬂB¥H§¥iBhtﬁﬁiéﬁ”fgﬂﬁiﬁﬁiﬂxgﬁﬂgéégkégmi d?éﬂiggé;

means 16 for detecting a position which converts the zoom code

posi | 0aisedAceorangaoNdala kankBCihotanihe d Sholt [dF-€00 | EhesePRS 17

for storing a pattern of ichangeS o e zoOm code, the pat

bei ng aggQcha Wigts [, 4 ,éﬂggp_ operation; neans 18 for detecting
changes gfe ?hggggmtl%g%?éé&n% et erlmqg’n'l ng whet her the changes 20 coi nci de
w té the pattern of changes; and neans 19 for prohibiting, which exam nes
whet her changes of the zoom code are different fromthe pattern of changes
and, if they are - diffeerent, whether the changes are . due to an

el ectrical 5.separation of at |east one brush fromthe code plate, in which
case the conversion of the zoomcode to a position code is prohibited. As
shown in Fig. 1B, the zoomlens of the present invention can also be

el ectrically operated. The 10 electrically operated zoom |l ens furthpr -
conpri ses neans 16' ' : '

ges

"/



for counting and storing changes of the zoom code fromthe area of the

absol ute code and ‘storing i-t:i'n the nenory as a position code that
corresponds to the focal length of the lens; means 18 for driving the zoom
motor 10 so as to 15 change t.he focal length of the zoomlens 11 by
controlling the energization of the zoom notor 10 in accordance with an

i nput fromoperation switches 17' and the position code stored in the
menory; and nmeans 19' for correcting which _controls the notor drive neans
18' to rotate the camring 12 to a 20 posith%n in whi ch the zoom code

PECQTES ", 2050 VRS RUAB YT O IR sl e R e
IV R WA N RO ON G S A

frame nunber, of ,the film.in the camera js given priorjty for indication

pur poses on %ﬂ%iﬁP§$YSy°§ssFH§”ﬁHQﬁ¢[ﬂ%ﬁﬁ?Qﬁelﬁ£%ﬁﬁﬂﬂ' i nf or mati on whi ch
is stored in the first menory, as_shown in Fig, 1C The 30 indication
swi t chi ng means oplr Beass: Foke|Rnaduring 3 verning lRdrespesseta tistance
di splay to show another piece of updatable information, such as the focal
| ength & thinfovmatdnn. Indicativer oficsaid shpys. distgmce | axtrpmity may
preferred 35 enbodi mrent of the invention, the canmera conprises a conpact
type | ens shalserbeaprexidedniincia prefesured embodinenta fi nder 21
system 21 are independent of each other. The front of the canera houses a
strobe 22, a CdS sensor 23 for photonetry sensing and a di stance

measur enent device 24, conprising a position sensor (PSD) 57 and an
infrared emtting diode (IRED) 5 56. The strobe 22 illum nates a subject to
be phot ographed, the CdS photo cell 23 neasures the brightness of the

subject,



and the infrared enitting diode (I RED) 56 e&it§.dinftared rays onto the

subj ect so that the position sensor PSD 57 outputs a position signal
according to the distance fromthe subject 10 by receiving the infrared
light that is reflected fromthe subject. The zoomlens 11 is associ ated
with a novable | ens barrel 27 which noves relative to a fixed | ens barrel
26 connected to canera body 25. The novable lens barrel 27 is displaced
between a storage position (shown as aQroken line 15in Fig. 3) and a
macro extremty (shown by a solid linein Fig. 3). |In this enbodinment, the
focal |ength ofrpleheneeqEn! eposition Vﬁ&hzabb%mbﬂ.@eapﬁr OxleTal eleyt33mTyt QOO0
mmin the zoom range. In addition, the canera of the present enbodi nent

has a magheiReshti ARa28dia kAak1RAS he8As €8n inclOdiesheWns #oF Hhovingd
particul ar, the upper portion of the canera contains a generally

triangUIgég& igégegooggﬁatgggr%?%kgqtgg&gy 28 which is also used as the

zoom but ton. ront part the operation-button array 28 conprises a ~

2-stage sw t C%é@%fo&@%%ﬂ%f fivi Oiﬁﬂ-%tg]g ’E(-‘;éﬁi{’jhc?aifc‘!ﬁé Cﬂa§¥\8b§?g ﬁ'l%h%&

rel ease switch ere e operation button array 28 on

t he gearf§gﬂeaﬁgg§%2%§§Fgﬁbgggcggkbﬁh_SMW for controlling the zoomlens 11,"

whi l'e a secon € operation button array 28 conprises a

i de owt Ak BULLOL RRLLP' 1004 50% Al OBM 0% e BASRRCL EnSULYCHES

are rnterre Ih such a hi on en one swich is
oper at ed h ther twe i,tch cann erated. Depressing the
ohut cer Bari88 S hehtReltibhl EhecRBVRheRE SR0Co B b Y 00 e
fully depressing.the shutter op 28a activates_the rel ease.switch
s oy BRRTLEREIBAT BUBkEE! 37:P4h20 HBnBELRYBHCY oh " cp R BrERRRIRM IS
the tele_swtch, SW and, cqnsequent | ilting_the general tangular -
member dB%R -?E}egwcamera an%gt%eXQB%ﬁPhnﬁ%anO“ r?ﬁ%%%ﬂiiﬁn% ¥ha -
directioP t hat causes the,zoom | ens } . .
10 ens motor according to a set direction and speed;
Application number 9210429.8 concerning an eleétronically
controlled camera having a means for producing a warning in

response to distance information indicative of a predetermined

6bject distance with a predetermined object distance range.
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11 to extend fromthe canera body I. By depressing the 5 portion of the
operation button array above the wide switch SWN the zoomnotor 10 is
rotated in the opposite direction, such that the zoomlens 11 is retracted
into the canera body 1. Theitotation of thg zoommotor 10 is controlled by

the main CPU, which execut esTﬁesqugggew‘t | Qivelst {8AS $2380 1 URIrthesh
switch SW or SWA _is depressed shown | Fi I n partlcul ar
the rear portf8fACELbeAe 18ai¥bLs IRddPWing: data r}s]&dgéietﬁfc‘ﬁ{]&)’t@? of preferred
EOWEGH ment Cﬁﬁ?bblménllfal N Wwith Che&@gemdal)dEOS\MHet haddompaniyTngp adeaw Bgs o
ack (cover openiclose |eyer ared15 |la i_cat or D

green~tanp i nﬂﬁi’:ﬁ oFrFLEE))’eédgy WAY| ﬁ@@‘ﬂ%ﬁ&tﬁ I&Iﬂ% 'nRg% ﬁ};&ﬁ‘
oper abl e t osdet ectFﬁ.Qe presiEnce blotk! miaqaraheczf va ndopml smitni tch 34 is -

operable to gensr ﬁ%"‘tﬂg Bféééntnth%BQ&%'tO the advancing of the film
:The fllmpresence tector swtch 33 is sunk into wall 20 33a inside the
camera when the fiFigealBriigge bieckodiacram sfedhe zaomnunit refighig. 1A,
conpart ment - 3yperLif +AA0EBENCIARS 1EN@IECRICRINY dPerERaR; 35 Wi th (s

perforation in contact wt | m advance det ector switch 34, an

back cover 3 is clBigd. ¥Re 18| B pPdask e HATERY N AM ﬁl?EtFBFﬁﬁfiﬂ#
25 when it10sSs#wittnablek indieatbe wiit Xiat Vlitsplapsf informatdore ttetecisr
switch 33 is in,the g:Egstat t he fhf'mls ready to be advanced. The red

| anp i ndi cat oF SHEVBR A BROERFEBRBES fet ric switch SWs is depressed and
strobe emi ssi on | sFmgedediMustraSésnat froaty view@f tshecanenaer rel ease

button SWR i g qﬁ gﬂee HObhveherenp | ight, the red lanp indicator
Rd (s; contlnuousl um nat e th is, -the red lanp indicator Rd has a

100 Percent ON dut §1€ycl3e}11‘llﬁ‘e‘rgﬁ=§§nal kop view Aforithe) aamera of Fig.2:
subj ect 151800 Cl 0pEqUNE-LPeRRALaTE! Fear3bieY o LR demelapran et ey i

s Iy TTTum nat g9 (as Gegr) bed 209G, {or 08 ! LATP LR Shod) tn

- Fig. 4,  wherein a ‘back cover of the camera is in an open

position; : o
Fig. 5B ‘discloses an 1CD display panel that is used
20 with the camera of the preferred embodiment; '
Fig. 5C illustrates the LCD display panel of Fig. 5B
displaying alternative photography information:
Fig. 6 is a schematie perspective view of a lens
assembly used in the camera of Fig.2, showing the
25 relationship between a cam ring, code plate and a plurality
' ' of brushes; _

Fig. 7 is an exploded view of the code plate shown on
the lens assembly in Fig.6;

Fig. 8 illustrates a control - circuit of the camera

30 'embodying the present invention;

Figs. 9 and 10 illustrate the computer software
flowchart diagram for a MAIN program that is executed by a
CPU in the camera of Fig. 2;

Fig 11 illustrates a software flowchart diagram for a

35 POSITION CODE INITIALIZATION subroutine which is called by
the MAIN program shown in Figs. 9 and 10;

P



23 subject is within the proper distance for t he taking of a flash -
phot ogr aph. The back cover 29 is opened by sliding the back cover
open/close |ever 36 in the direction of arrow A The main 5 switch 30 -
conprises a three position slidable swittch, having a | ock position SW, a
zoom postnFS&j\Z aad il lushratessid i sofSite flbwohake ddiagran t£dr38 is

oui 1 on 28 ST Hets | sfbERliind [ (Fe) 61 RE byOtR derk iR lOT

power fo€°BEeIU§W§A&I§A€69Ho§M9uM¢emﬂ iFda. Ishown in Fig. 8, such as a

motor drive cgygyi t13509l1u§éfé’@é‘schr%ftvﬁ% £fdwchare’ 81 g&%ﬁ\de%' % he
appli-cation_of Electrical gower to a main: 100. The LCD pane
oper at @sCORBe CHEGK shbroptipe; fbakyis 153@#’8"&93! heRet FOSIFFON | FODE of

di spl aylmxgxgr_,ggamaﬁ gﬁbmhlgan\d‘lb(fhpllqil @ates - the request for a free film

f eed; apatro ch indicates t | oadi of. the f.il the frane .

nunber  of th gfl Ilirﬁ EEALQR R SOF aﬁ?@"?%agf"ﬁgjr s®tion

of the z200OM| REVERSE Ro'I'AmmwsuBro@nmarmabmsuoalledsbyotimtmnhe
data th s d.gn nely ,32. For .instance, as shown in Fig. .

- 5B, theaéf:{?)aﬁlgis‘p §§¥’§a%91 Fé?g & gsﬁa?'fl | mstatus indicator area 32a for

i ndi ch®ing fi Figrell& etﬂ.lltstrm?p on spftware nfkhwchant cdisgram &¢f 820

for - indygg t s!ﬁﬁI or mal

node 32s 13 ?ng%\tﬁgr stat us |n |cd§%oirr¥%$telg‘{ 2£§f§)$ﬁ %I giul ng t N

condi ti oﬁrﬁgrﬁﬁnﬁhﬁwﬁaﬂ-f‘ef}gﬁt 9 pRd A0 | | ustration shown in Fig. 5B, the

filmstatus pagl thsorufi%%t&th d Gdftwdd | ﬂwéhsateda.ae&ew -fdwtatil.m.
advance 1Jé.ﬁgﬁest Ld 30 is a cylindri case representi

|
Povance aadMonay | Snkoneine triaS) e Seaflugr by neBe HATE i EpeTeR |
franelbushewn &n wligsrnat anal wo;t he focal | ength-of the zoomlens 11.
5Cillustrate ne i ndi.cating 35-.alternative infornation®
In this ill us??‘é &hI‘ICDi.ggustrﬁges a sogtwarc:'e Eflow chatt glagram ESx
ZOOM TELE subroutine that is called . by the MAIN program

shown in Figs. 9 and.10;

|Im
|

g

Fig. 18 1llustrates a software flowchart diagram for a
20 BACKUP routine that diverges from the MAIN program shown in
Flgs. 9 and 10; ' S '

Fig. 19 illustrates a software flowchart dlagram for a

BAD CHECK CODE LOOP routine that dlverges from the CODE
- CHECK subroutine of F:Lg. 13 and the BACKUP routine of Fig.
25 18; - | .

Flg. 20 1llustrates a software flowchart diagram for a \.J
RESET routine that 'is ‘initiated upon 1n:|.tia1 power-up and
also diverges from the BACKUP routine shown in Fig. 18;

Fig. 21 illustrates a software flowchart diagram for a

30 FILM INDICATION subroutlne that is called by the MAIN
program of Figs. 9 and 10; .

Fig. 22 :Lllustrates a flowchart for a series of ___
instructlons to perform a LOAD operat:.on, this operation
diverging from the MAIN program; .' :

35 Fig. 23 illustrates the 1nstructlons for a WIND PULSE
CHANGE subroutine which is called by the LOAD operation;
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status indicator area 32a has been changed to"indicate t he 24 focal

| ength of the zoom: ens; whi|e the node indicator area 32b has been changed
to indicate a daytine synchrom zed node 32x. The battery status indicator
area‘32c indicates the 5 condition of the canera battery to the

phot ogr apher. The canera ba¥tery 32t has thwo i ndifcat or s 32y and 32z.

Wien a fully char gBi#gbaRtedy E@hmé:&staj software E&wcharthdi@gﬁamef@t a

the canera bagtwinD32butiflel Rha \A@iwil %&ﬁ%@?ﬂaﬁﬁzggﬁ i O‘%B&ﬁﬂegn

When the ca ra ba ter s 10 parti di scharged
canera batter %ni 8Re thei E‘Qf%r 1 [Shawthakr FLg Wi t he

gameﬁa/bafj ;ery voll':bgje 25 lietmwt&altb@dei ﬁ!dliﬁt&cké efbbwéﬁaﬁ-tsdf_lz_.ﬁldﬁan? f<l><r a
i schar ge y a n_t nks IS i nki
feature al erts rLk%‘é%r ?‘Jﬁ% éggftﬂﬁgcgf W@i yPragEa ﬂasg‘
controls a mEkgss @ amditati ng a | oadi ng request for forcing an indication
of the bl ank-shot m adv féaﬁzjt e t

32, when the fil mlf)jf‘ieseﬁge or {ii%ﬁkggget:e%ctésﬁ hggg@ ﬁc wjz%“
filmin the ©fmdhe errﬁeswatﬁmcpseﬂumim thenteamerahe |iquid crystal

panel 32 so embodydind thHe Presdit Olht¥ntohke frame nunber of the film

| oaded in,the ca fﬁ %A{%hiii ggct to indicating the status f the film
and the fd&&al |eﬁ of BEFrakes; 2 M%é’%ﬁ%‘hy"’b%%l 187 a (SHORAYY
CPU gi ves 25qf ithet flbechhetf idfn thanMAINTfogra héhowh! dn (Fbge. 0B and
updat abl e infygy,mation is stored in a first nenory. The indication of a

second function, such as focal length information, conprises "a second
pi ece. of updat alfigi M nhlluatratesi 8 sofsvans dlowchanenfoy memexries

The 30 di spl ) Uindtwuseroms £8ACAI BRTAN It/'aﬁ Pl o 3ERAt 3d 1VeRlgRES SEAdIF
di spl ay Oﬁst e Moty 'PSLAT dioves SPS$ g ! 27a;

Fig. 28 is a table that shows the relationship between

a distance-measuring step and a lens latch when the camera

of " the preferred embodiment is in a

zoom mode and a macro mode; o
20 Fig. 29 illustrates a flowchart for a MACRO TELE SHIFT
subroutine that is called by the DATA I/0 operation of Fig.
27B; _
Fig. 30 illustrates' a flowchart for a LENS LATCH
subroutine that is called by the DATA I/O operation of Fig.
25 27B; :

o Fig. 31 illustrates a flowchart for a series of
instructions for a RELEASE LOCK PROCESSING operation that
diverges from the DATA I/O operation shown in Fig. 27B;’

- Fig. 32 illustrates a series of instructions for a
30 RELEASE SEQUENCE operation that diverges from the DATA I/0
operation of Fig. 27B; | |
Fig. 33 illustrates a series of instructions thaﬁ forin
a WIND operation which diverges from the RELEASE SEQUENCE
operation of Fig. 32;
35 y Fig. 34 illustrates a Summary of the instructions shown
in theg'_ MAIN program illustrated in Figs. 9 and 10 with

—

ey
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the operation of the tele -switch SW, wide swtch SWVor |ight nmeasuring
switch SW6. The main CPU al so receives inputs fromthe film presenée
detecting switch 33, the film 35 advance detector switch 34, battery

| oading information fromthe battery prgsence switch SWB, zoom code

I nformati on and DX contact i nformatioh which indicates the sensitivity
of the f?@ﬁ\itﬁi‘{;f’aihciéﬁmfﬁté&lﬂ%/ pAded r foesi hdustrater the stepnsof

i nf or mat imowaaband a5 eIk | Bharyinyt eperadiieat | FoY SaakeFobe bk cat or
control nables a first type of intformation to be stored in the flrst
nenor y aﬁﬂ Bﬁﬁef’ f87of information to be stored in a second nenory.-

The information in the first nmenory is given priority over that in the\d

second Tenor Vesg. 1 §i5usRiARERl! el diied | b3 HERHDEYohs dipl ayed

inthelimted dication area unless a sw-t I'S responsive

second t§PRSHituteoanSTBABEs APEPEXBOSURE/ AH'BQEOFHS Fiepexation rﬁh&# dr ive

circuit @DPer@ls’ erémt ’&ﬁeZﬁQ!i‘NnBEBBraﬁ eﬁewa finl Pigy.NAigng not or 510 15 The
nmot or drive clLfcuit 500%#%@% rol [ed e mai S 100 The m) swi tch

31 operates tbi9wi 3& B ﬁor?&? r 8hi INpERgkion at
dayti me cogprise @EhOCHZREEN oper®tifon ﬁﬂaa:n tivergds fromt cﬂ:hél MAIN

SW tcf@g%%g#‘m e&agl iﬂhgiggrgghl ng node, the daytime 20 synchro

phot ogr 'S SeleC " When the nmode switch 31 is
switched to thbgdayw@lbyﬁgm%omngpmwmdéox h& nsexdles of

phot ogr améﬂﬂru@%ﬁ?oﬁé sEd£ClL 0 RETEASE! CPROBEEBING S SPSPARIBH Oknate LCD

anel not ed above. the main CPU controls the functi,on of
Pavanc: fLYSEIPE| St Eog, IRGR: ALTORARASURS RO . SRRRATEMow

roll of dhdwmibnpFiged3sn the canera in accordance with the | oading requ
indiq%ion(xplggl 38 64 illustrate a second embodiment of the
' present invention, in which: '
_ Fig. 38 illustrates a plan view of ‘a. second embodiment
of the camera of the present invention; _ _ _ ‘
Fig. 39 illustrates a front view of the second
20 embodiment; i o
Fig. 40 illustrates a rear view of the seceond
embodiment ; ‘
| Fig. 41 schematlcally 111ustrates the control circuitry
in a block diagram;

*

o

25 Figqg. 42 graphlcally illustrates the contact
| conflguratlon of the zoom switch;
Fig. 43 is a block diagram of the zoom motor control
system; :

Fig. 44 is an exploded view of the code plate and a
30 dlagram show:mg the correspondence between the code plate
and the various codes, _ _

~ Fig. 45 ._illustrates the various mode setting
indlcatlons,“
Fig. 46 111ustrates the LCD segment;
35 Figs. 47-56 and 58-61 illustrate flowcharts for the
operations of the power zoom unit of the second
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nmeans, W th which the bl ank-shot fi I m advances are executed 30 by operating
a fil madvance notor 510 in* dependence upon the operatlon of the main
switch 30 and the rel ease switch SWR The operation of the filmadvance
notor 510 is stopped when the pr edet er mi negqnumber ‘of - bl ank- shot frames

have been taken, _jn response to the output detggctlon of the film35

advance det e@Rijodient, of, the \Inyentigny ¥BEEEIN: <00 axis about which
the film 26 i sN.gund? ildustiraties rhhe\RESEE processingrane to anot her.

The main CPU 100 r t tr nsf | Via a
drive |C. In the pr %errq?d e dﬁz 6%59{&%31-:}?2 M%i&%ragrgls\%ul P& and
5 autof ocus | C haFdghedS mmq&m%h@j ‘the JARE PXOITEPy usi ng system

integratedsvery | pige $32liq jnEtsUtds boo %i'ffAﬁﬁﬁi‘féNtﬁré&SQEQnQ-CUStOm
IC. The sub CPU functlons to tra sfer ghotorretr I nf ormati on from ' he

photonetric el enefi983 2Ad FHECK Brogesadnghi n cru
100. 10 In additi gig.t 56 iul:tuewaaie@mu REVERSE proceéeingt information

wi th an aut of ocus_LC. aut of ocus C |.s f
infrared |ight errFt"?r ngl'gi ?)ﬁea5§la$@§f g ge%rrfr#eg'e agﬂofﬁp ? 1Irﬁ‘ %rg?’fn&ﬁ'g
fromt he posopevatiensor 57 (PSD), which receives the infrar ed |ight

refl ect e(c:IEHEJr om a ﬁgr_%negb éiltugéﬂraq:h sd%daﬁ;twgzgg % nf ormation to

t he sub e camera conpri etric switch

SWS and a shutter Fﬁ@l-eé?eiéi#ﬁé'-h'a@m mmmmwee@mr i vat ed by
depressing the shm;ersbuahq&s%%kesamwmmrm@é&i fl a strobe

circuit 600 which_cgaus to flash. The strobe circuit
i ncludes a capaci Fig- (ﬁit Tirhlﬁf"ﬁi?‘?g'?é" Areeesqth%d by a vol t age
booster circuit aRiighoé62t isi racidbleClwhich dhingtragtels Shemprelabionshipst

fﬁsfgfg?gzbéewégﬂt thb Eké%gﬁée-ﬁi%%‘i{fl%-ts%éw arﬁi G 14R9 14tER step

values; .
Fig. 63 is a flowchart Which illustrates the AEAF
control; and ' . ' ' '
Fig. 64 is a flowchart which illustrates the lens
20 latch, LL, proce551ng.

Fig. 1A schematically illustrates a position
detecting device according to the present invention which is
described in further detail below. ‘Included is a means 15

25 for outputting a zoom code; a code plate 13, that is provided
-~ -on the circumferential surface of a cam ring 12 to effect a
change in the focal length of a zoom lens 11; a plurality of -
- brushes 14 that are mounted on the camera body in slidable
contact with the code plate 13 so as to generate a relative
30 zoom code based on the conductive condition of the brushes;
means 16 for detecting a position which converts the zoom
code to a position code corresponding to the focal 1ength of
the zoom lens; means 17 for storing a pattern of changes of
the zoom code, the pattern of-changes being associated with
35 the zoomlng operation; means 18 for detecting . |
changes of the zoom code and determining whether the changes
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25 the zoomlens 11 and is linked to zoom notor 10 through, sector gear 12a
and pinion 10a, which advances and withdraws the zoomlens 11 according to
the rotation of the zoom notor 10 by a cam.mechani sm which is not shown-in
the drawi ng. .In the canera enbodyl ng ge present 30 invention, information

concer ni ng hanvfgﬁg_ n the foc 0{) the | ens %1 a chan e i.n t-he

open- ap€P prdde F%ert%céﬁﬁ o he BRdPSF e AL d9q for

determ pabhchhia.i wuw@xamu nehethet Changede c@(t'tnfen zcyomt bedeel e

extren §ye fi 9%1{8:9%&2“ 29+32nPoF Ididhgd¥ K8, ! § F&g&*'ﬂh i.S.
I g tecte hs acco

aut ot  ca rmng varlousoeratlo g to wge
det ect e‘ﬂiffeFﬁPBr na‘l’h%ﬁherTot%t Hhanges r &%§ r 84e nFer R | glecwrieak plate

13 i sgsespatdtiont be. aier qeﬁwwwummﬁdmgtﬂ@ cd&hé'ﬁlé@elf brush
termnals, 14 (ZCO . ZC1, and G\D contact. the code plate

3.
brush ofighesage atﬁeomveq%% n2f (t8%D) 2o9Mi IS9dehctPe i RPRLE %ﬂP‘ee
br ushescé6dg0isZE i-oﬁrim_zaa) are used for code detection. Flg 7 is an
| ate 13..-\Wen t nal s_7CO ,ZCl and

| oded "fl att d" f t h d
%g gorere in gﬁnte%g? WVItiﬁ‘W &8ndﬁ%§$v§"oanﬁ°8?' (1P o 9F p e, PERBRAtLY
hat chesifi@eintidm drcsam ngalscsi ghel énectrgctadrla; edomaeed,hen ‘Bhér ush
doesl@"&l&&ﬂ%i&%liyon %e Halded J6Hi 1 gliué' ﬁﬁi”th l‘" c'oﬁnpg:%.%%rsatxﬁ‘éjans Thys, a

t hree-bit or mat genera t he conducti ve,

tectl on S|
rel ati ofi®Ki Fountimng Hnd wkoring g?"ﬁﬁ?h of,,the o%mmbpeéﬁ &xeR oFRespond

to a zogpe&aode Z;ﬁe Hi:solutesmwe behav\etbeiagdetplmt &hk3 Menoxy gas7a is a
pOSI tion

Do heBRttehy sk shRE Eshauthrd o SRE THRE Rl L He 0V O
[err] lenshe means a 18t htor a}:ev_l_imqiethet|mplstmp$oaha102(}mouaISespend to
-TPesﬁgﬁ?f)ahgagkﬂeﬁf&éﬁ |ﬁé‘ﬁgth E2Nthe Ui Péits LR1PRY (EOHLFOIEIGS
he energization of the zoom motor 10 in accordance with an
input from operation switches 17* an_d the’ position code stored
in the memory: an_d means 19° for correcﬁj;ng ‘which controls
the motor drive means 18’ to rotate th’e' cam ring 12 to a
20 position in which the zoom code becomes ‘an absolute code
. when the position of the count memory means. 16’ is erased.
In addition, as will be discussed -below, the camera
includes means for indicating the focal length of the lens
so that an operator of the camera knows the setting of the
25 zoom lens. | | | - N
For instance, assume the frame number ‘of the film in W
. the camera is given priority for 'indiceﬁi'cn_ purposes on the |
display as the first piece of updata-ble-'-i-nf-;ormation which is
stored in the first memory, as shown. in Fig. 1c. - The
30 _indicaticn switching means operates  to - selectively switch
the indication on the display to show - -a'nother piece of
updatable information, such as the focal length of the zoom
lens. . .
With ' reference to Figs. 2-53, in " the preferred
35 embodiment of the invention, the camera comprises a compact
_ type lens shutter camera in which the zoom lens 11 and a finder



focal length indication.is set.to 6 steps that correspond to the position
code PCS. To detect the 15 ﬁé #tions using three BEuShes, it is 25
necessary to create a relative code which holds the zoom code in commn
for different step positionsg I'n the enbadi ment, the absolute code is set

by providing a one to one corres ondence be en the par
positi on cod®YPERme@lyare independent,g [@t"\@‘ %Bﬁ] ?E&é’%zé’%othe

equal s "0", ¢dhera2hoarsés 3, steobe t2e, ral eﬂs\/$e}mt&'|835ﬁomypmmb0mdtng a
epeated-co e t eLr
and the zoo%%%%“%c@@%‘uiﬁ%ﬁﬁgﬂahﬁg Rl et Cagode 089 [ddhipraqhd AT
lens I is cpmtiqnoseﬁsohe(PSEédSVewsdb@mrh’lfwﬂ@miiétin%rﬂlﬂet(’?énﬁ:%s
11is Coveﬁeﬁsbyrﬁetwféf % <1t11[ er‘ﬁ@téé)asﬁhb%@:t' ea%é%wowd}ﬁpnegxl he

A position code

r] . denot oom ca
positi on coded$daeheto| gpli i ﬁdi‘“@étsé’é"eé e ?P tnesis t‘gfgtt
cl ose-up phoingreneyinfragefoundgtynge diode t(ectamn stehenlidsk ipfyidrenh ways

-t op prohi SRERrEAP AR et 55" shRR. pinERaAt oy Sefilth” A ) VLl 5
9 A BC position Bighal according to] thel distance from the subject

g 0 Zqio %y oi'ecfivfngo fbhé) jiﬂfr%ﬂ'gd lggiitl thdt 1is Creflec':tea fréh 4le
6 7 5 4swbjegt., The zoom lens 13 |iﬁd|a~s'°§a*§§ wigh a lwa]bl%gens
50 55 60 parff1 290 WHiéRNmoves relative to a fixed lens barrel 26
connected to camera .body 25. The movable lens barrel 27 is
displaced between a storage positi'on' (shown as a broken line
15 in Fig. 3) and a macro extremity (shown by a solid line in
Fig. 3). In this embodiment, the focal length of the zoom
lens 11 is variable from approximately 38 mm to 60 mm in the

zoom range. In additioh, the camera of the present
embodiment has a macro position ahd a lock position.

20 As shown in Fig. 3 in particular, the upper portion of
" the camera contains a generally triangularly shaped
operation  button array 28 which is also used as the zoom
button. Front part 28a of the operation button array 28
comprises a 2-stage switch that operates as a photometry
25 switch SWS and shutter release switch SWR. One ‘rear button
A 28b of the operation button array 28 on the rear side
comprises a tele switch SWTI for controlling the zoom 1lens
11, while a second rear button 28c of the operation button
array 28 comprises a wide switch SWW for controlling the
30 z'oom ‘lens 11. These three switches 28a, 28b and 28c are
interrelated in such a fashion that when one switch is
operated, the other two swit:chés, cannot be operé’te’d.
Depressing the shutter button 28a halfway activates the
photometry switch SWS, while fully depressing the shutter
35 button 28a activates the release switch SWR. ' o

By depressing the portion :of the operation button array 28

.-
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31, an LCD panel 32, a back cover open/close lever 36, a red
15 lamp indicator (LED) Rd, and a green lamp indicator (LED)
Gd. A film presence detector switch 33 is operable to detect
the presence of film, while a wind pulse.éWitch 34 is operable
to generate a wind pulse in response to the advancing of the
film. The film presence detector sﬁit¢h:33'is sunk into wall
20 33a inside the camera when the film q_axftridge ‘(patron) is
placed in film cart_rid'ge' compartment '353." the leading end of
the film is put on spool 35 with_ its perforation in contact
with the film advance detector switch 34, and the back cover
'3 is closed. The film presence detector switch 33 is turned OFF
25 when it is fully sunk into the wall 33a. Wheh the film presence
~ detector switch 33 is in the OFF state, the film is ready to v

be advanced. : :
The red lamp indicator R4 blinks when the photometric
switch SWs is depressed and strobe emission is needed but is
30 not ready. - When the shutter release button SWR  is pressed
and the strobe 22 emits light, the red lamp indicator Rd is
continuously illuminated (that is, the réd lamp indicator Rd
has a 100 percent ON duty cycle). The green lamp indicator
- Gd blinks if the subject is too close when the photometric
35 switch SWS is depressed and it is fully illuminated (as
described. above for the red lamp indicator Rd). when the



cause the zoomlens 11 to extend out of the camera body 25 15 so as to
change the focal |ength of tfigi.lens to the tele range: \Wen the zoom notor
rotates in a reverse directiop, the zoomlens 11 is _drawn into the canera
body*so as to change the: foc | engt h of tiu; Iens “II to the wide
extremt Tabl e 2 Nor,ma ation FON N REVN _1
pen 2 y, Ofubject ia\lwﬁ:hln the proper dlstarﬁﬁ n‘EPrR% Bﬂk%ﬂg of a
Open 4 ONelash photograph. ON Brake 5 .
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Open .2
Opend/ O\bpen/close lever 36 in the dipectionBofk@rrow A. The main
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33 in Fig. 5 ressed b oade i,nt 0 the carera, and

is set to OF ifm %wa BﬁcRBEBVeP'ﬁ Ehesiec OBos ti°n( L £g {thg 'zoom
switch SWB, péésitionsswest op Ofﬁbhnbythe lock position SWL to the macro

10 position SWM, power for the camera’s components,
schematically shown in Fig. 8, such as a motor drive circuit
500, strobe circuit 600, etc., are turned ON by the
application of electrical power to a main CPU 100.

~ The LCD panel 32 operates under the control of the main
15 CPU and has the capability of displaying a free_ wind-up
N~ mark, which indicates the request for a free film feed; a

patron niarkf," ‘which indicates the loading of the film; the
frame number of the film; and a focal length value

- indicating the position of the zoom lens.

20 A switching operation functions to switch the data that
is displayed on the LCD panel 32. For instance, as shown in
Fig. 5B, the ICD display panel 32 includes a film status
indicator area 32a for indicating film-related information
32r, a mode indicator area 32b for indicating the

25 photographirig mode of the camera, such as a normal mode 32s

. and a battery status indicator area 32¢ for indicating the
condition of camera battery 32t. In the illustration shown
in Fig. 5B, the film status indicator 32a  serves to

- initially indicate a blank-shot film advance request Ly

30 (which is a cylindrical film roll case representing the
loading of film) when a film is first loaded into the
camera, the film frame number, or alternatively, the. focal
length of the zoom lens 11.

Fig. 5C illustrates the LCD panel 32 indicating

35 alternative information. In this illustration, the film
status indicator area 32a has been changed to indicate the



mechani cal |y detecting the presence of a battery; (5) Brushes ZCO, ZCl and
ZC2, which cone into contact wwth with the code plate*13 to detect zdom

codes ZC (these brushes ‘are not techni caIIy swi tches, however, as they 30
function as switches in the circuit, are expressed as svmtches for °

' d
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(7) Relizizchas\been ehmngedhtohinddcatet a daytimey syaghronized mdfer ont

swi tch 28p,0f the operation button 32 array 28 by two steps; (8) Zoom

tel e switch SW, which |s set to- Ci\l i/ ressing -rear swifch 28b of the
operation but Tl batherys: skagus ind ca@? ¥ 7@80R) 38Ssindirakag lkech Nt

aeob a éso%ﬁt?wﬁmeotl ][ﬁlfllél eaam&ﬁfat c;daatta:&npfté hehahtwodramrt R 28. Thiee m(sul ;1
erfor e_follow unctio exe st.Qred prograns:

Zoom co a%@égﬁﬁyt HQ% &?&chr"f‘?/elﬁ‘giﬁ?%?’éﬁ g# %Iﬁe‘ {'ﬁg Ghntrol .

t he zoorﬁufnlyr chaxgedr tiattepyi ri[sltmsenteﬂﬁeimt d:m?_es aalieu:‘rae, zthe code;

3 H0| h d
by counS A ﬁt LY o TR HaR0RRY| 2L End B 048 dl"gi i A
patternaﬂ cﬁ@rﬂgesr@f tdaaminakedsi on‘@@%cf»bﬁedcweﬁat hHeat§exyhgis

oper alg YartialHy @é@ﬁér@é&ngﬁﬁe' Buth¢naoep %c’ﬁiﬁbﬁ%t‘@e egher - or
not the ch e00|nC| es:- W ih the pattern. of Chan 6) If the
change |ad‘dtaH§‘ oﬂ‘@i-%afﬁ’*f%?én?r?r 't“ﬁt"?;’é?‘?er nwéfncﬁgﬁgﬁgmeﬂét er ni ne
whet her Hdtte:d}anmltagdufs below a predetermined level (or is fully
discharged), every figure displayed in the LCD panel blinks. ‘
This blinking feature alerts the photographer to replace the "/
15 battery. ' : : : .
The main CPU controls a means for indicating a loading o
request for forcing an indication of the blank-shot f£ilm
advance request I‘d on the liquid crystal panel 32 when the
£film presence detector switch 33 detects the absence of a
20 film in the camera. . The main CPU further controls the
liquid crystal panel 32 so as to give display priority to the
frame number of the £film loaded in the camera. ~ With respect
to indicatinq the status of the film and. the. focal length of
“the zoom lens 11 on the display panel 32 + the main CPU gives
25 priority to the film. ‘frame number.. {_l'hl__S, .fJ.rst piece of
updat_able infomation_ is stored in a first 'm_emory. The \J
indication of a second function, such as focal length
information', comprises a second p-ie_c__e_ of updatable
information,_ that is also stored in a 'meiitory means. The
30 display of 'the 'second function on the display panel 32
replaces the display of the first function in response. to
the operation of the tele switch SWT, wide switch SWW or
light measuring switch SWSs. The main_:c_PU also receives
inputs from the film presence detecting switch 33,. the film
35 advance detector switch 34, battery loadingfi information from
the battery presence switch SWB, zoom .c‘_",i-é— information and



to a separation of at least gne brush fromthe code plate and; if the

change is due to a brush sef:a?'"""-"éitlon prohi bit the gbnversion of the zoom

code .to a position code after the 25 detected change; and (7) Control the
zoom notor so that the cam ang is turned tgg position in which the zoom
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exanm ned to deter%ne | f s been set to e position ag

i ndi cates t hTEY bH‘?Fy L§f TEFPORSdVE JiP KR seeend hEyPeagfi dnformatipn

processi ng adisinmperatedtep 3. If the flag is set to 0, a POSITION CODE .

w1 I_be descri bed BB SIoWinalboklity ~ Bubr BB BOEBY, (AT aKen ERECH Gt 202
code i s used antltmlas PEBedstanm | maternd Ithsanéie achfiilmt eriingtiings wétar 510.
conponent 3pedid | fiot8r! BrAve® ®ifcuit 500 is controlled by the main CPU
N 100. The mode switch 31 operates to switch between a
normal photographing mode and a daytime synchro
photographing mode. When the mode switch 31 is
switched to the normal photographing mode, the daytime
20 synchro photographing mode is selected. When the mode
switch - 31 is switched to the daytime synehro
photographing mode, the normal photographing mode is
selected. '_l‘he' selected mode is displayed on the LCD panel
32. - '
25 - As noted above, the main CPU controls the function of
U advancing the film for a predetermined number of blank-shots
-when a new roll of film is placed in the camera in
accordance with the loading request indication control

means, with wl_lich the blank-shot f£ilm advances are executed

30 by operating a £ilm advance motor 510 in dependence upon the
-operation of the main switch 30 and the release switch SWR.
The operation of the film advance motor 510 is stopped when
the predetermined ntimber of blan'k-shot' frames have been

taken, in response to the output detection of the film

35 advance detector switch 34.
Winding ‘spool 35 has a spool axis about which the film



In step 3, the status of the switches-are inputted once 20 nore. The
purpose of this step is to detect any dynam c changes in the setting of the
switches by conparing the re- read settings-with the data stored in nenory.
In step 5, battery switch SWB is examjyigd to determine if it is set to ON
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As shown in Fig. 8, the camera comprises a photometric
switch SWS and a shutter release switch SWR' (both of which
are activated by depressing the shutter button 28a), a power
source 300, and a strobe circuit 600 whi¢h. causes the strobe

20 22 to flash. The strobe circuit includgs ‘a capacitor (not
illustrated) which is charged by a wioltage booster circuit
and boost circuit. current chérging this capacitor is sent
to strobe 22 so that it flashes. |

Referring to Fig. 6, cam ring 12 is installed around’

25 the zoom lens 11 and is linked to zoom motor 10 through
sector gear 12a and pinion 10a, which a_d\;ahCes and withdraws U
the zoom lens 11 according to the rotation of the zoom motor
10 by a cam mechanism, which is not shown in .the drawing.

In the camera embodying the pre__seﬁt:-

30 i_nvention, information concerning a. ch_'a_h@e in the focal
1ength of the lens 11, a change in the open-aperture F-
number according to the focal length  change and a
determination as to whether the lens is at the wide
extremity, the tele extremity, the macro photographing

35 position, or the lock position, is autpmatidally detected
for performing various operations accoxidixjg to the detected
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15 different fromwhat .was estimated, an indication of the filmframe is
shown on the LCD panel 32, white if it is the sang®ds what was estimated,
t he previous indication (nanely, either the focal Tength or filmfrane

indi cation) is maintained of ;;;he LCD panel 5432 and .processing continues to
20 step 15. THys, 7o tob %H e ng egl
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| oading 15 Shown below the code plate 13 (in Fig. 7) is a position
~ code POS that corresponds to the zoom code 2C, as shown in
Table 1. The position code POS represents a hexadecimal
value from "OH" to "Eyx".
In the camera, there are 15 detection steps that
20 correspond to the focal length of the 1lens. Hence, there
are 15 position codes POS. It should be noted that the
focal length indication is set to 6 steps that correspond to
the position code POS. o
To detect the 15 positions using three brushes, it is
25 necessary to create a relative code which holds the zoom
s code in common for different step positions. In the
embodiment, the absolute code is set by providing a one to
one correspondence between the part where the position code
POS equals "O.H"-' "1y", "Dy" and "Ez" and the zoom code 2ZC
30 équals now, wln, w2® and "3", while the relative code is set
by providing a repeated correspondence between the position
code equalling "2yx" to "Cy" and the zoom code ZzC equalling
AW to WM, T
When POS equals "Og", the zoom lens 11 is drawn into
35 the fixed lens barrel 26 and the front of the lens 11 is
covered by a barrier (not shown) to set the lens to a lock



request. flag [err] is set to 1. |If this flag is set to 1, the status for
the macro swwtch SWM and the | ock swwtch SW. are tested (steps 16 and 17)
to determ ne whether they have 15 changed since their setting was stored
in menory. |If they have changed, processing diverges to a LOAD operation
(step 18mode.|f Ahpeeihion Ieege ROShefigdey" thee WPy gebgtes & ozeems to

step 19. P i Qe NepStyal bed € N o 4B *@g@g‘: : by
examn ni ng ?ﬁgisafégﬁgﬁrﬁu? h’?&? 'lgéﬁip(sacg'sl'vt1\irj'§.\0 &C&ﬁ?g %ﬁéas;_tbofyggl%edi rom s%% 23. The
| ock swi BRErowposd tdan tthaly ifchsere fanetloFe WP aPROtPEXAPEYor agBher
non- use BeGAHERKYN sedbidbhi D&rfdan | RAePOBbEk Olhoeiiti oS and C¥ARI NESoh O/
deternmne if it is e | “to [err],  that is, whether the |ens has,geen noved
25 toot h@NPBek IDsMELIn 38t S820%00R KaNde ARG, ?—%r@é&?"i PP+ Kk

posi t i ondenotessai sgopdprotddittimy amme.and t he LOCK subroutine is called.
If the lens is not in the lock position, a ZM REV subroutine (step 22) is -
performed so as to reverse the rotation of the zoomnotor, retracting the
30 zoomlens into the canera body into the | ock position. Wen the | ock
switch SW. is set to OFF, the foll ow ng operations are perfornmed: First, in
step 23, the status of the macro switch SWMis examned. |If the macro
switch SWMis set to O\, as i's 35 required to set the lens into the

posi ti on needed for close- up photography, an’examnation is made of the
position code POS (step 24) to determine if it is equal to [err]. Wen
PCS equals [err] , the lens is already in the macro position. Therefore,
processi ng advances to point A shown in Fig. 10. If POS is not equal to . -
[err], processing advances to 5 steps 25 and 26, wherein an indication o/
related counter SCANT is set to 8 and a ZM FON subroutine is called to
rotate the zoomnotor in a forward direction.. - Step 25 is a tiner W
instruction which causes the focal length of the lens to be



di spl ayed on the LCD panel for a period of one second. 10 Thereafter, the
MAIN programis re- execut ed.. “Mhen it is determined/that the macro switch
SWM i.s set to OFF in step 23 ‘the lens needs to be: i-n the range where PGS
equals [err]. That is, the Iens needs t@%e in the zoomrange. Therefore,
I f the position code POS S greategém? fan or equal to [err] (step 27),

d

the next question to be answered : 051140 Yal 1s-kesg
than or edumbsto [eod] CLst bp 28 .3 PR 6s I‘éf_ l; €] F(th&®] is.E POS
equals [err] or [err]), the leng i § |n the | ogk podit§ ' indary
area 20 Qetween thp + ub'r\ gua-i t{omardtieg——Zopm i i{o) pul
the | éns qu&C2o theOdooM rhnde & w bHot ofrh Rant i Ched
operationfto set thefcountpr off st iq peffo . .
processi ng—for—the—zgom or_fprywgra frorgtiop of : arri.dd ouf
Wien PCS i|s2@L | ardg¢r Pnah Per|© | i b 'p$5|t|1(n or {he
boundary 4rea betweef the macro exqre ' and| t h¢ m rf .} Thenefore
after the[Tndicatronjcoynt pr .S to 8.1, i nlstle \, tg'
subrout i ne# 3P the }a)o "N, 0|1 re i;[er clth’l8(I) socaf];c st{ep .
Wen the |judgnent of stepk 27 a arel both affijroptive 3
is in the mrangg! LThusg thg ¢endi 5of §[e zppen|wi flg Wi t gl SWY/ | s
exam ned (s ep---§298}. rvﬁenth's qwitgh i spt'ft of O i ndi gati on}on
the LCD pgnel is swifched fromjhelfillmindichtibnttoldi} 35 {4he-fobal
| engt h of tﬂgdj_.ensﬁ 5t g8 308 and gihe |i ndigat orso:Qurﬁser- [ i 60et 600
"8" (step}3 Then] wi def extrlemty ‘| 37 flpg®[enr] id exanfned to
det g ne 1"c"]'l‘é"‘lem IS _the_vvide gxtremtly (stgp 32)]. Thg w de
extremtyflagn[err] is sef to'ja valug in st 116 jof the PCS| I N
subrouting (Fig. 11)| step] 162 jof the |ZM REV |subrogtine} stepp 185fand 1B9
of . _ - - '
~ LOCK |STOP | Zooming area o STOP| Macro
pro- _ ' : pro-
hib- | o hib-
Absolute | Relative code : | Absolute
Code ' , - |code

The circuit configuration used with the camera embodying

25 the present invention will be further explained with reference
o to Fig. 8. The operation of the camera will be explained
with reference to a plurality of flowcharts, shown in Figs.
9-23. In the following description, the details for the
zoom-related processing concerning this invention is
30'_exp.>1ained, while processing relating to the shutter control
or the advancement of the film will only be briefly

described. o ' ‘

The main CPU 100 has four serial signal lines. . A shutter

AF unit, which"per'forr_ns shutter-related processing, is
35 connected to the four serial signal 1lines. Battery 300
' supplies power to.the main CPU 100 via a regulator 310. The



5 the ZM FOR subroutine and step 211 of a WDE subroutine. |If this flag
Is set to 1, the lens is already at the wide extremty and cannot be noved
any further. Therefore, processing ggvances to point A shown in Fig. 10.
If the wide extremity flag FWDE is s to 0, the WDE subroutine 10 is
cal | elCR RaRSL 332 \haaom Rataek: dPnidRd OFREY: HeowPeReBHEt @Ff SIe s set to

OFF | Bafleth 29Be %@ﬁﬁ?%'lﬁfédidaé&mitrﬁg PebNteHe ih@&ﬁ:é Nfeidin ¢He SO that
t he stgtus of the zoomtele switch an be determ.-ned. When_the tele

swi t cAiPSYF~Pentdoned GyiteRess %‘T”%‘iﬁ’ a§2Pacifpr: AP ¢ SUPRAALSt e t he
focalcheaghh &blﬂhﬁlmﬁﬁn(ePﬂplﬁﬁ)whéd the mmﬁﬂaxyfﬂyuﬂisSraﬁbvba a waue
frgﬁt er Thereafter, the position ‘code POS is exam ned to
de?ermnel @q‘ual to[err] When PCS iis equal to [err], the lens is
al ready at At h@uce:t e:maiemmycmcultrheaéf Gp@prpswes:slpagu}:uhptyt ofstep 49.
When [ E € 4la% C e 38 of -
Nﬁ@g Srdli i-ﬁid:{ RpRE 'ghEréx‘x%’ian é’é’édi-é‘ 465 Cghichod ahgr N

t he program e swit swtch are not set to

proce@!&ﬂ-‘ﬁ@?&&vmll@% ﬂe@dﬁwrﬁnn whipgh Functiometai gankrak the the LCD

panel shgwavht Hyng- ﬁﬁ@@kgbngroéaﬁ:i&? b?d'ﬁ}?é'QEnéourHé?rwéﬁmas kResStep 39,-
the co%nter SCANT i s checked to see if it aas %Lpgn set tp "0". As described

SBRNRY; £Lsdihq zogm RAEAT: hR 2E6RY QMR Pt SPFIRAdSset to
CN. IFoﬁC&NTREvnp; REUNNTémaOFOWOWEdnnﬁﬁttédsﬁﬁbma@hﬁiﬁiﬁﬂ1&@U t he
i ndi cgh on_count er Wﬁt \%4%}_)(1 The MAI N program executes a |oop
bet wean° r sRBpSHOIT dﬂ’d mlliseconds (ms). Therefore, a
period of Che smmdnma:mmelcommtadtelsy mcaesﬁmmmrd.ﬁmotgld:y td" the -
value h r oysl e vakue of ‘88

flskl BN D6 2 b ke ot OUE! Kl Rl (ol 321° 0L e
xﬂ a§Oaa$5uotchﬂhgamxhgoiocahnienaﬁhonf the lens to the tele

range. When the zoom motor ro_tates in a. revers,e _dlrectlon, \J
the zoom lens 11 1s drawn into the camera body so as to
change the fccal length of the 1ens 11 to the wide
extremity. '

Table 2
Normal Rotation '
FOW N FOWP | REVP | REVN

1 1 _. , . : - Open : - u
2| ON | | on _ - | Normal rotation

3] ] | " | open

s| on | ON | Brake )

5 | , | Open
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operation. I f the,counter -is "0", one second has passed. Wen SCANT
becomes "0", the indication on;4he LCD panel is swiched fromindicating
5 indicating the fiTmframe nunber (step

the focal length of the lens:
42), while when it is not equgksito "0", step 42 is ski:pped and the focal

| ength indication of the lens is kept on thesﬁCD_disp1ay. When it is judged
t hat SCANT equal s "0" .i'n stepi39, st epsTable23are skipped. 10 In step

43, the | cadigyg,dssuianbedtfonl err] is checked to see if it is set to 1. If
it is. set to 1, the current setting of the rel ease switch SWR i s conpared

to itg_enor) : : hange—%s;eps—44_anq
't choBVR hiis RrBgnged |f r gEvbEI nd 15 OFF to being |

45). \Wen t [ elr swW
ON, the LOAD ifnstructiong are execyited by diyerging frgmstep 46. | f
the status o L S has PO I

> g ; TS TTOT LY TIao LIIClIIg’CU
fromON to FB| processing returns fo the MAIIN program | HOperer, when the
| oadi ng requpst|{ flag FLDRQ is set tp 1, the t¢sting of fhe 20 status of
t he phot onet fFy{SWs—m—step—47Ts no}—performet: e, at ':
t he phot omret ? switch SWH has no effect d®Nth¢ canePH. YheNormal Fatiatdon |
request flagl [drr] is set[to O, thejsetting of the phot¢netry switch SWS
conpared to Tty 25 sett;tg_that I'Sfstored rnjnenory (sjep 47) to deternlm

haono
TIGIIHUU Ol

(D™UJ

if it has chiadded. If there is no fhange, or]the settifg RREMchanged fro
ONto OFF, stefd 49 is exeguted so ag to rewife the swiffch data into the

menory in stiep |3, akﬁpr Q?using for{a period ¢f 125%ﬁs ystﬁ ap® before
er¢

| oopi ng bacld tq step 2. H Also, in thegcase nacro SMAtCh

SWV\Ls set tlo (Nandrhp'pnqiqi Lt

SWVis set tjos@N and the frens is

SWI is set tlo N and the §l ens beln
P

advahces to lst A49—35 YWhen—ttre—photon '
from OFF to ON, 'I(hn epomvdhg swdtchbsorpmﬂdeerim&ﬂatbometot &h"el ‘ma(izi ep

51) and CPU 100:
(1) Lock switch SWL, which is set to ON when the main
switeh 30 is set to the lock position; '
20 (2) Macro switch SWM, which is set to ON when the main
switch 30 is set to the macro position:

(3) Film switch SWF (element 33 in Fig. 5A), which is
depressed by the film loaded into the camera, and 1is set
to OFF when the back cover 29 is closed; |

| 25 .. (4) Battery switch SWB, which is set to ON by
L mechanically detecting the presence of a battery: '

' (S) Brushes ZcCO0, ZC1 and ZC2, which come into contact with

with the code plate 13 to detect zoom codes ZC (these

brushes are not technically switches, however, as they

30 "function as switches in the circuit, they are expressed as

the wide b
:is ih t he}

sw1tches for convenience) ;

(6) Photometry switch SWS, which is set to ON by
depressing the front switch 28a of the operation button
array 28 by one step; | -

35 = (7) Release switch SWR, which is set to ON By
depressing.'the"front. switch 28a of the operation button
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39 the indication on the LCD panel is switched to displgy the focal |ength
of the lens (step 52). In step 53, exposure value EV is calculated fromthe
bri ght ness information of a subject that is obtained from5 the CdS -
sensor and the filmsensitivity that3ds calculated fromthe fil m DX code.

I n stegsrag- 84 b?hgwgt akupsef the photorretry -swi tch SW5, battery switch
SWB, rel ease_sw SWR and | op vm tch are i rg)utteéld gnd sucg) ssi vel y
tested to déBdrnfAem rtade ﬁf'é’y eﬁ.’ﬂror %}:’f—c Ot PN5PY t he
st at usaepreBsingoreaet switeht @BbSEE thedeperaition butfdrhisarray tagy; i s -set
to OFF grocessmg returns to. the start of the MAIN program As the (.

I 'ndi caﬂ1 n counter SCANT-was set to "1" in step 51, SCANT becones "0" in
step 40 for (Bhe Zoomt wide muwlitbh IPW, fodsichen@ hsiefdi tot i@ d&ythe LCD

panel §%ESR dr[eﬁﬁ: %%%@hea%éeo'%u@% st Mlieddes 2g) step 42. Wien

t he phot metry A the battery swtch SWB is test.ed

to deterni n@hﬁf nain sCR¥K GgperP%Oms tied Joming yEUnFEdANEWPY s OFF,
- the BAGKLELE9n |g§5&.g_at bgg@rghg.execut ed by di'verging fromstep 57, while
when the SWLCH | S 58 is_executed to etermnethe gettin of the

rel ease swi {&h g\mm W@F’E‘h’e basedsons e (eoRductiye erndifiopy
supoouprignesg:called in step 59. This subrouti ne cont roI s 25 the

oD o ) " ReHB B e, Pl Sl o YRR, BBt o2 o
been cthpl switichesdaatsithe zeetscodebe made as to whet her to rew nd the
L0 Mrhee 30 BEISE P S04 D0, Belpll Uandt i g S8R ador e
_ deter rraﬁecthdhapqshé'-m clodehebyi anmtlngerth%amge% daroms tch‘e
1ngkr us&sematho cBYeC4ketdoREW ND
_ (4) Hold the pattern of changes of code 1nformatlon
associated with the zooming operatlon, ) - ]
(5) Detect changes in the zoom codé and examine whether —:_

or not the change coincides with the pattern of changes;
20 .{6) If the change in the zoom code is different from

the pattern of changes, determine whether the change is due

to a separatlon of at least one brush from the code plate —

and, if the change is due to a brush separatlon, prohibit

the conversion of the zoom code to a pos1t10n code after the
25 detected change; and : '

(7) Control the zoom motor so that the cam ring is =
turned to a posrtion in which the zoom code becomeés an
absolute code when the memory for countlng is erased.

MAIN Program T

30 The MAIN program flowchart is 111ustrated in Figs. 9
and 10. The MAIN program specifies the basic operation of
the camera. Associated programs, called subroutines, are ...
executed after being called by an instruction of the MAIN
program. Steps 1-22 of Fig. 27A is a summary f_lowcharf‘ of

35 the MAIN program illustrated in Figs. 9 and 10. Fig. 27A-
discloses the instructions necessary to perform a DATA. I/O
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operation are perfqrrred by di verg| ng from step 62. If the rel ease svmtch
SWR is determined as being OFF.in step 58, 35 the®tatus of the |ock
switeh SW. is checked in step 64 When the lock switch SW is ON,
processing returns to the ..:40 start of the MAINprogram while when the
|l ock switch is OFF, proce55| ng | oops back3o step - 54 By the above -

expl anation, epeiatiish of whEQeHQ' N:mmgroyaﬁaasid}eenaéesnéehechumﬁﬂzed in

fol | owi ng disc SSi on Wi p rat|0"| eperfor

t he vari ous sﬁ%\e&ﬁ q‘ﬂe g'i h%%< g i?l’ed "'l%’pclf}b% % E%Q&O!@
| NI TKALI ZATI omn@ocmxm prsmramtfmanagrt of iFdgist 22 haviee heem dabediiedn
operat I ons cal f I N, pr a odé

flag [err] is se?l Ef‘ é‘g %@%&F%%b%uty?ne% gﬂv\%st n&%%éﬁ%o;:l 'S éccgl Iied
or the zooh c@deszc%m Je(h abnormal val ue during a CODE CHECK subrouti ne

(shown in Fig. 13)1p Igté@e(fefé@fe&ais ihhﬁtlféltkiﬁwli si aseNgPUIBEréFE an

first tine a battery i s inserted into the camera, he battery.iLs
15 renoved #n&ﬁmﬁ#éorbmr )arde tritﬁ s‘?ae*rﬂ%c%ﬁ eW h?‘ﬁi{iﬁﬁrbﬁi &rﬁ?éf"s;ed

sevent een m nubetheAmatife drAC D ,CanaH WtaAds cthie edléteetedssettingswén a

th t hat dt t th f - t '
reﬁgvedaanéeﬂg‘#{r“egm %&mqlﬁne égﬁﬁf’giﬁggea;aspeﬁw g t'lgé'c sw“g%{l/eﬁégglﬁé .

m nutes, 10heA paritd anbblygnBpog is examinedi mmrdemmtneeglfgrﬂcbtﬁlag
clear 11s MEMBhk WHeRA' NLaeSi{yald on offlr Sposlit idH { igldg Al Oeeal | ehe

is intended to nove t ens fromth zoom'r ange, where the zoom code, is_a

relative 25 teddabddityqief @%R&s@k’t?‘én‘i’?‘}esecgiﬁoﬁ-hﬁo £iag AR FetetRole
seclion so aspi8ceesing addiancesitd ctépesanDuE tHe t hrageds materantofram

the absol ute £ade Seel T WspAC i fr Rl zatton' | [5bs! "ERTYC! IS 1S 1

execut ed
\_ 15 executed at step 4, which will be described below. The POS

INI subroutine is run when the relative code is used for the
POS detection and has the characteristics ‘of a component
specific to this camera. _
In step 3, ‘the status of the switches are inputted once
20 more. The purpose of this step is to detect any dynamic
changes in the setting of the switches by comparing the re-
read settings with the data stored in memory.
In step 5, battery switch SWB is examined to determine
if it is set to ON. If this switch is set to OFF, that is,
E 25 if the battery is removed, processing advances to step 6 to
() - diverge to a BACKUP series of instructions, to be described
below. The camera embodying the present invention
keeps the data stored in the memory for a certain
period of time if the battery 300 is removed (i.e., due to a
30 battery replacement operation) by means of the energy that
is stored in the capacitor 320. When the backup power
supply is used (i.e., capacitor 3’20)',' operations 'requiring a
. large power consumption must be prohibited. This is
- accomplished by diverging to the BACKUP instructions.
35 ~ When operating the camera, the first step is to ‘load
"~ the film. Automatic film loading 1s performed by pulling
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(step 101) is to input the zoom code ZC based upon the. 30 conductive,
condition of the brushes that are in contact with the code plate. This is
acconpl i shed by calling a ZOOM CCDE I NI TI ALI ZATI ON (ZC I N) subrouti ne,

which is illustrated in Fig.12. L?p 102, the position code PCS is
tothe In addition,

tentativel et 3 accordi.n ut mc de ZC.
" the chafi¥ e ??mﬁild'h g ZBoitnly é&%ﬁ R hendools cdadd om1 and
tent ati weneiowy csmphr:tzsstorm |oonhrol;artehel sfilmnowamgshoam fmﬂabl e 1,
the fif POS a8 - bi t e t st_ep
zoom co3€’s§3§‘ e%?:?stht' I(Ha%f%e rrdo(ngjcoc#gﬁé qua ?e#%‘* Wﬂr 5
parti cungedsel dﬂlm hfgagf Waﬁdmna:oolee Zpevx£ptmed: dn hstepsmtﬁ'lomf:ode PCS
val uss, tneSRACKUI drdkrudifons ApEsyU! 98) Vakesp %fqgt "gr 200Bes008 A6

e pnstriBLighe thopheEbRRca RESER Searatiun. (ElG, A0, Efine

val ues apd43s52"daf a ‘seriemndf Instructdonsndolpeﬁfmta [OoAD opetration

ost t1 off 130c ¢ 6s Wda) FERGe °f3e%§”] 09 o LS H a8 L B TRmihode 2

SOSI t I on

of "4 im'eqt;ébhmgo pertp;rmoa operaddiandF i 25)5 awom code ZC of-
"5"10 R I 'bgn r] corresponds ‘to a zoom code ZC of "6";
and POS%%S#% #é Elérr ? Sg‘:‘orres onds fo a zoom.code ZC of "7". The
t enpor ary séfpengl hPﬁebBGS'l tdie&?%d@ dhaty the) hattersyt ke 1egmesbde to
"4", "SgtéP 5P Ss€épsCor1espredipiyfoitidi t!ddtermingewhfther [ther ]

or [er Y t he ra N Ien is in the range

of POCS féj“lulfe'll S§f£§§ ﬁl\‘ \/i'aﬁ ué}hdl Pt e?%ﬂag%ig% E’gt a&athl gf"ens o/

posi ti @Ftimaked fhem the) £ddm loaddnowfilegsi.s si.ﬁar}ds%dcondthaqgeiwnen -
15 different from what was estimated, an indication of the film

frame is shown on the LCD panel 32, while if it is the same
as what was estimated ‘the previous indication (namely,
either the focal length or film frame indication) is
maintained on the LCD panel 32 and processing continues to
20 step 15. '
 Thus, in step 7, it is determined whether the loading
end flag FLDEND is set to 1. This flag is initially set to
0, meaning that the film loading has not yet ‘taken place.
If this flag is set to 0, a determination of whether the
25 loading request flag FLDRQ is set to 1 is made in step 8.
Fiprg is 1nitially set to 0. ;J—
When it is determined that both flags are negative (i e., '
set to 0), the film switch SWF is checked in step 9. When
‘the end of the £film is pulled out so that it is placed on
30 the winding spool 35 and the back cover 29 is closed film
switch SWF is set to OFF and the loading request flag FLDRQ
is set in step 10 so that the film loading operation is
ready to be performed.
| When this flag is set and the program loops back to
35 this step again, the test performed in step 8 is positive.
When the film loading is complete, the decision of step 7 is
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25 the {ens zoons to the tele or the wide extrenmty, is set for a change
estimation val ue ZC FOW and*¥&REV, respectively. #pwever, this value is
rewiktten, together with thesghange of the p05|t|on icode POS in the CODE
CHECK subroutine. In step 102:z0f this subroutine, when the zoom code 30
input in step 101 is set to “5%, the p05|t|B|5'code BOS is tentatively set
to [err] andpesitivesul t'l‘héfefél#;sthet same’ %emdiECnﬂaé i nsettepo 17" asl n

step 103, t u. e, e t T Blpe § i §.e I
to 0. As s%av\n% %Q!ﬁtg%}ne '1,irH[ e\écgoutg&‘[ %r%ﬁg% bélcsg)rréeéstoéﬂhaﬁa
the zoom codeferi then £Bse‘lsuﬂ’m@r Fﬂmﬁm&%mnlﬁf@éaﬂk@ the back

temporary  odvepeidld Nfis Obplk padp%%ttﬁa Cfl‘i@n s peedl 'P&kdUndSt - T Nihe
t he subroutine sets the- P Flerr] to.1 (step 104) apnd then yeturns_to

the MAI N Dr ofPERET WEaSe L REH A nELpERD i3F€ CLRaredokSkRRS z&25
Is the rel atand asge @mdl thent eunwrﬂniny staltyosisi dmdd@&dﬁlﬁoﬂa)thwt LeD

'S Totated (BRRRE FLyTpeRS $ALT, O\ TEr LEIR: HEIG0S | 4 CrBSRR CRLfR
aEZO: ﬁg Iecgflcters@r;itnngimfdm the \ﬁodzaleﬂing#h ymdmcation.l rexaept 1elen
E:Ieterm ne |f%p@c2?£rgg t%}égrkﬁﬁgklagﬁs]&gh%ﬁ?té%e |%cg§gggvﬁznéﬁﬁgh%
CHECK sulf outndicatione di scussed bel ow) is execut’ed. Wen this flag is
set to 1, an incothestep0as), hertﬁdt Imllﬁaaeoao deterhine d¥cuwie Weadihe

LﬁZFSQ?;LL.yn%e%%%E L85, B0, 3 G0 €814 501 % 45l LSBT ca 1o
pangl:  Thi stli¢ agtatual foruthe mcﬁd“lesvwm s oand nthewllioclk \siwitah s$Whe
?'SZCUSSGO' b LY téltea (stbPsS1eP al 17 EHRabtEH1AE TR tH: HildyP HavE
\_/ 15 changed since their setting was stored in memory. If they
have changed, processing diverges to a LOAD operation (step
18). If there have been no changes,' the MAIN 'program
proceeds to step 19. '
In step 19, the status of the lock switch SWL is judged
20 by examining the data input for this switch that was
obtained from step 3. The lock switch SWL is set to ON when
the camera is placed in a storage or non-use condition. 1In
this case, the position code POS is examined to determine_if
it is equal to "0,", that is, whether the lens has been moved
| 25 to the lock position (step 20). If the lens is already in the
b lock position, processing advances to step 21 and the LOCK
subroutine is called. If the lens. is not in the 'lock
pos1tlon, a ZM REV subroutine (step 22) is performed so as
to reverse the rotation of the zoom motor, retracting the
30 zoom lens into the camera body into the lock position. |
When the lock switch SWL is set to OFF, the follow1ng
operations are performed: '
First, in step 23, the status of the macro switch SWM
is examined. If the macro switch SWM is set to ON, as is
35 required to set the lens into the poéition needed for ¢1ose-
up photography,'an'éxamination is made of the position ‘code




Fig. 13) is called to verify the position'code. Processi ng | oops through

steps 107 and 108 until the position code POS is equal to [err]. \Wen the
position code PCS is equal to [err], step 109 is executed so as to .
i ntroduce a del ay period 25 of [err] pefore the zoommotor is activated

d t | i I f th
Lo hon Bkl (BBE! ST it § %4%:%%#‘ 6, RESHL oMt b8, .,
111), a etuadbi tYEgY, tithes 1¢neea@sely'eadm|int Hehep o maen §6s1tdlda.POS is
equal t orhgkbkotel, Cprbtaksi. 9W3 e d A ?cgﬂ-tﬁoﬂesﬂi%qﬂﬁ' F%ﬁe[ﬂ)r] -~the

I ndi cati on prohrbrtronfla err]_Is se} t Zoom Rt or
i s stopped i nI§t FPS14s- Mol pgualndolEyl'on REARESSLRG[ AdVanars wEde

extregi tstéﬁs fzbaanEV\bBE wheredh ta(h Ja.ndﬁa%i?on 1451 feed 1ééﬁnt8£-' Séake

e " Sett Be oBRoao i \ P SUBFOUELNS. AfaCallosh $orRetatn the

|

PO%I TI O\lz%EE noddr ALhZ A7 | ?NW| ﬁ;ﬂecﬁggnt he. @@35 Cﬁ’ECKJt.f] u{ar Oﬁiigatﬁ t5 q
This sub Sathe re | 0 at_ i g gece
by th %ﬁgﬁ’g%‘% high GArses bded &fﬁﬁéﬁ 8&1% 169, tRebRode
p?/at ee I¢hspbaypdtg§onf thiee bCDsrmle&ef@cmpar @mdeMt ong t&econdut of
t he Z@O”&-ﬁgﬁﬁaﬁar“ gﬁg ?:rtogﬁ}aﬁle g t’fﬁﬁ three times, 10 the

zoom code for thesé resu en consi d'erl ng the contact
rel ati onshi p HeeRed# tise Qewnrﬂrmée that  te bmagrot swited §W!enxsrsetsr gnal

l evel "1 n et egegye rwegéag_ﬁ XA A
term nal ha’vﬁgﬁ ?hher?gé&éjﬁgn ggurﬂgﬁr egﬁélé;rﬁbe an- ON’ (srgnal ﬁl evefle "0")

si gnal . POFhEABRSS: "2mls "Gar"ect iTIRY kit t Sher deBR-Reeds, tg %l[)i%dt’rlﬁget hdr
and the pestihi edhae. t_eml‘l_elidfdr‘e_,_. if the posit,l_oh_ code POS is greater

15 than or equal to "2g" (step 27), the next question to be \
answered is whether the position code POS is less than or
- equal to "CH" (step 28). _ - :
- When POS is less than "2yx" (that 1s, .POS equals "OH or
"IH") the lens is in the lock p051t10n or the boundary area
20 Dbetween the: lock _pe_s:.t—lon and the zoom rang_e..-. Therefore, to

-pull the lens out to the zoom range to allow photographlng,
the above-mentioned. operatlon to set the ‘counter of step 25
'is performed. Then, the process:mg for the zoom ‘motor
forward rotation of step 26 is carrled out. When POS is

25 larger than "CH" “the lens is in the macro position or the
boundary area between the macro extremity and the zoom
‘range. Therefore, after the indication counter SCANT is set
“ to "8%, in step 29a, the subroutine for the zoom motor
reverse rotation ls called in step 22. : ‘

30  When the judgment of steps 27 and 28 are both
affimative, the lens 1s in the zoom range. 'I'hus, the
condition of the zoom wide switch SWW is examined (step ---
' 29B) . . When this switch 1s set to ON, the :Lndlcatlon on the
LCD panel is switched from the fJ.lm indlcatlon to display

35 the focal 1ength of the lens (step 30) and the 1nd1catlon
' counter SCANT is set to ngn (step 31) Then, wide extremity
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considered as being conductizve if it is detected as conductive at |east
once in every ten tests. T revents a brush tegfinpal from being
i ncorrectly read due to the “moment ary separati oriof atermnal with the

code plate. Wen this subrouti ne is called he zoom code ZC stored in
rylsgf a Z counter is set to

i f d
S 4345 MRorps e PHSBLRaR nBa Slptarting nie . ke, JAms ol o, Ehers
is stored i wikteld éSithﬁitﬁS(sZGBE@h) J( strps whde l@Rtremiby Fahge F?{Ifb is
TG STER 168 AOBRNGY 41 Geblita®! TS S Bt Band (8l

two riggi sters areé d|f
in step 12411)n step I!LQZL stthehauznsﬁuaubroutim S@'-ePF 18% and 1BP of.

subrouti ge itheP dszqsbn ns@ofélgeﬂh& Vﬁﬁéesiﬁ% 299 BiECROWIPR Subruindef Af

anot her zoom co IS I nputt e detectlon result of this cycle is
the sane astid® Slaghcigr setoukocyol ethREGI%R 8 RLEPAAY cAtal the wide

REG STER 1I eﬂtegféﬁ,ﬁty dne %aﬁﬁt&% ehel mowad (ﬁthIthJéF) tOrli’@ﬁéQ%ﬁé‘ 35
ol S e tng TSR S, ST AL O S, e
after a pauwddef é‘:ﬁ&-émitjr £Yagn gl ioumeer tos OquzhethbB -subrouttise
gﬁzgzesm ggl ?':'%CF:Ig (??Eq e%éﬁnd 1(233 g?tjglr EﬁeRESo%TER go](cjngtCthg ‘shown
di fferent val uesWhesmiteigogetesndnednthat tthe wide switch SR isj set
gefl n&ﬁl ?ﬁ tbefm%%pﬁgéﬁt%éé&éi%%ééél C%fe&htns,t ghbb?l E.gi %
F|r Sm\/lS il Eggr'at]@s' R %ﬁﬁ%ﬁcﬁ QEBFO §W%H§H % oM
code POS acber diertgertni riduk. zoWhenod:heZ(teldmsMiteheSWTcﬁanwfb(bl ON ng:h&
zoomkrlglgpeté\bl Qﬂspla-gh'fs switched to indicate the focal length of the
lens (step 35) and the counter SCANT is set to a value of
ngn (step 36). = Thereafter, the position ‘code POS is
examined to determine if it is equal to "cz". When POS is
: equal to "Ccu", ‘the lens is already at the tele extremity.
20 Therefore, processing jumps to step 49. = When POS is not
equal to "Cy", 'a TELE subroutine is called at step 38 of the-

MAIN program. : _
When the tele switch and wide switch are not set to ON,

processing advances to step 39. In steps 39-42, the display
25 of the LCD "panel is switched according. to the indication:
| counter SCANT. 1In step 39, the counter SCANT is checked to
see if it has been set to "o". As described above, SCANT is
set to "8" when the zoom switches SWW and SWT are set to ON.
If SCANT is not equal to "0", one count is subtracted from
30 the indication counter SCANT- (step 40). The MAIN program
executes a loop between steps 2 and 50 every 125
milliseconds (ms). Therefore, a period of one second can be
counted by successively i:educing by "1" the value of the
counter SCANT, whxch has previously been set to a value of

35 nwgw ' : . :
Step 41 det:e-rmi'rle_s. vhether the indiqatibh counter _sc_ANT
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subroutine is frequently used in the zoomrel ated processing shown in.Figs
14-17, in addition to the above-nentioned 15 POSI TI ON CCODE | NI TI ALl ZATI ON
subroutine.- In step 130, data relating to the lock switch SW.,, macro sw tch
SWM battery switch SWB, wi de smntch and tel e switch SWI are I nput t ed.

t 45 ,Of _Lhe tt SVB s det Lt this
i s o 1 BLERES W0 gk er%‘aswof HBE0aRats o REERCLLg
regi st erﬁmmﬂkiWchﬁ richef cohateeu ixoO" 0%, penfeorsmbmtthpsliiﬁ)sseﬂi
process iyfithrfl! JEARES ol B’WUFEJ‘.&S@&%%@EE:: SHO W c%“z.E Opahds ien Lhe

Cutln

b ON, !
Sove, hetlidhas y6omcrimaT P uhov: Foea s1epathu ot "Lha clene; Lo e

above-d
change fﬂm&%ﬂﬁlﬂw'fﬁiﬁdfﬁsﬂesﬁﬁmbéro (686BP4337) wmu%r whercqEPag ng the

f th dth de. st t 136) .
The. cod8On SaE| By P #EoRsad 0 yRIsEped; Al SReESeREAASogRout | e
to detedmdﬁeaﬂtﬁﬁuofttmepnsmslhm kept Gﬁfthstbaeﬁispmaytten |ndthe zoom
I d | f i e -
remory. tne- SHR ot e e BRE SchflPpgdil R R BEGETARY | 0o

menory, the su rou rnée
cal | ed. Stﬁvﬁeﬂ&-ﬂa@nm@&mdmtor rot at es, the zoom code val ue becones

difjgrent frem thadp Si9! egnbn 1oadﬁi§)rr}’e ué&!‘@ figgc &ganﬁé‘]f’f thedkbierent.

Fotat| nEoi Feendt oSE b, 44 che (SEEp LEs AR SBEnEPnd.- AdtAn FREERRL s
rot ati ngettinghef diny Sefease rewiton, SWR IiS %mam&amslemeﬁbfychigg)ed
oo £ B LepgoE Renthife! 18 WA 35, TR0 hURGE” (BRlpd S5 100
Figs. 1a0d745) ne Whangéhe; seheass switiah |Sw1¥:chaﬁ:|w«m@ hExem kebnged
estismioPP Wd Ubeing ON, the LOAD instructions are executed by
diverging from step 46. If the statosaof_the;release
switch SWR has not ohanged or it has_chapged_fropgon to OFF,
processing returns to the MAIN program.:ﬁﬂbweéer; ﬁhen.the
loading request flag F1.DRQ is set to 1,'the testing of the
20 status of the photometry SWs in step 47 is not performed.
Therefore, the operation of the photometry switch SWS has no
effect on the camera. :
When the loading request flag FLbRQ is set to 0, the
setting of the photometry switch SWS is compared to its
25 - setting that is stored in memory (Step 47) to determine if
it has changed. If there is no change,'gg'the setting_has LJ
changed from ON to OFF, step 49 is executed so as to rewrite '
the switch data into the memory in step 3, after pausing for
a period of 125 ms (step 50) before looping back to step 2.
30 Also, in the case where the macro switch SWM is set to
ON and the lens is in the macro position or the wide switch
SWW is set to ON and the lens is in the wide extremlty or
the tele switch SWT is set to ON and the lens being is in
the tele extremity, processing advances to step 49. _
35 = when the photometry switch SWS is changed from OFF to
ON, (step 48) the indication counter SCANT is set to "1" (step
51} and



10 Accordingly, in.step 139, the value [err] is subtracted fromthe _
position code PGS, the zoom’g de stored in menory % rewitten to the val ue
obt ai‘ned after the zoom | ens 'i% noved and the change‘::?’esu mat i on val ues ZC
FOW and ZC REV are reset to correspond to the position code POS obtai ned
after 15 the subtraction is perforned. 3%e val ue of the indication

pr ohi bi ti on theagindichtient loen theanl.mdpaneﬂleﬂ.sr rwikcHed t tbadilspdaysecthe o

1. If this %?a[‘t t the focal length of the |ens
i's 1ndicat ecf'l on ]?ﬁfee plétf %ié%e?e%{ ggt%klgz)\hhen t he val ue of the
prohitition flag ¥ steps&d 4 oez_postl@e value B dsecalqutpked cfxopr the
whet her the Hz%_ﬁitn@émt Inebrihde it of Sadigutfed ehatolis tbﬁtﬁfﬂédcm

flag [err] set to 1 in step. 142 befor subr.outi.pe retur
whole! [ Bhathes FA8 S epaRT oA, e  ALiuose! %tybrtmn S calgylated,
25 step 10from tUhe RN XN m | NI TI ALI ZATI ON subroutine (Fig. 11), the
zoom code after e lens.h ay bg differ fraq the ange

T (oERRs. by 15 REpEup, B Fne’ FRRREMECRY opwiton

estimati on val ue
exanpl e, V\,BHS,t ﬂuaittfﬂmorswitgh sSWBPOBeB.eaFer ls]witzm BEFR |a;nd 71l ockCsWwidichs

o) Oy Rl R R RS, DFp a0 Aok 0 e

[err], the zoom code e . ens noves cones equa

change 3Bdetbeyi axe HN7eXrROFFor "Pirsfy An &ban 5§het!‘ﬁo skatuptobqlhe
and processphgtamerigesWitth $we 1858detephtnedd3. 1f rttﬂtsersvisél&hthe getm

d C af h d f
WhiTe the 258nOREac RSt irf Fihe 4 R (hE8xt ok | h8 BHYR' plBgrhn,
of dhe two As &hiei rindicatiomocounfey SCANItoms set e‘pollfd-" vilnerstepe5l,
carrera conckefiRe HEtonds wens ﬂ?ss%‘bechérQG‘ra 0S| 198+ 0figop Cark tﬁér]

For chbi 355 FeeRL: Gengt, Lnddcatian PR rdor FOD PR dcenisoned oh zc
REV is set indidate ther aaimber o EilM fraimesisin astde 42.
When the photometry' switch SWS is ON (step 55), the
battery switch SWB is tested to determine if it is ON (step
56). When the battery switch SWB is OFF, the BACKUP
20 instructions are executed by diverlging"from step 57, while
when the switch is ON, step 58 is executed to determine the
-setting of the release switch SWR.
When the release switch is set to ON, an 'EXPOSURE
subroutine is called in step 59. This subroutine controls
_ 25 the operation of the camera shutter. Thereafter, a WIND
\ subroutine is called in step 60 to advance the film by one
frame. After the WIND subroutine has been completed, a decision
needs to be madé as to whether to rewind the film (step 61).
When the winding is finished normally, step 61 is negative.

30 Thus, processinq returns to the start of the MAIN program.
I_f it is determined that the end. of the film has been
reached, a series of instructions to execute a REWIND
operation are perfomed by diverging from step 62. 1If the
release switch SWR is determined as being OFF in step 58,

35 the status of the lock switch SWL is checked in step 64.
When the lock switch SWL 'is ON, processing returns to the

I D e o

Ao,
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poi nt from which the subroutine was called. Due to the aboyve operation, if
there is an error in the tenporarily set position code, it is corrected. 10
Returning to step 137, if it is determned that the zoomnotor is rotating

in the forward direction, - the subr | ne proceeds to step 145 where it is
deci ded whet her the zoom code ZC aft he | .ens £4 to the
change &&artat P8y the MATE mBRoran ‘t’me e vhen, b 3 % 5055[ i on

Cﬁde PORFFS, Ipwmih@ylt{éops]backetoostepode.l s stored |n nmemory, and the

change est| r t

exanpl e, %%q'é% éﬁévﬁe%@ggi&grﬁ Eté hg%;sarggllgt %ﬁhcggéd: 93:% | S/

equal tdna[serbeenZdeﬁm‘heldl be'rhqufplilowinq a}ifczemﬂmlil expdadn 20 "t o
He difirdicits Otn ét'earé'd%éf‘fbfﬂe&rﬁ bhbi 9aribag bﬁlﬂi'bdtir@sam ned

to det erm ne as

een set is flag has been set to a value

of 0, tkaatoaye I%?ﬂcﬁytw MALN | RrOgERBat ed.on the di splay panel (step ..
148) . YoorTIoN \CODE nimimmmdmt (oS INE)i Subroutdnd, step 148 is 25

ski pped. Reg dI e et.her, t al I gl ayed
or not, the cot ﬁén él ufgtﬁae‘F? g‘ri“:{le?ypig tltir?%te ' 4% gb?lore t he
subr out icad led Ufos tiu vétep 4t Qﬂastlwl mn IPXQgram: al tirRecpAfed in -

step 13 te th F
code | n%u%gaé,q%e %} mcfgﬁﬁ%%ﬁoa%éﬁrnﬁﬂﬁré‘utindl bRbRAL ihr !ﬂ?gt. e zoom

zoons, by. the c use
act ual | ¢odviks h?ﬂb]-?ﬁe oxo e oﬂ%"maé’oﬁﬁnﬁ%n@'&" %%F?f
supposeduiridly &y etobBoggBckheubremtiineaciatmvly in Fﬂq.pdgjt.l onIn,h ltbla has

Lhe SRMRoRiRk ' eEoltni shbloubihe 13 bkde ol tile | if8tCUAfe 2R 1 due

to a brd not contacting | ate S se aratl o ;}the br ush\e’
fromt hba&:&e@y @eti@aeﬁ%cinw@e Fanerfp Qr v‘f’ib? ®i Bheogag 8¥¥x 18 ence

of ﬂHStréﬂthtﬁ‘dCOQ&'dm at ghel 0 @aifera f eandausnst Maced zaobthbde i nput
does not ag ?Lmateqy seventeen minutes.
As the backup capacitor 320 current is usually lower
- than that required to maintain the camera memory after the
battery is removed and left out of the camera for a period
20 exceeding seventeen minutes, the camera
embodying present invention is designed to clear its
memory. when this situation occurs.
The initialization operation is intended to move the
lens from the zoom. range, where the zoom code is a. relative
25 code, through the wide extremity section to the absolute
code section so as to restart the count for the amount of \J
the lens movement from the. absolute code section. :
Accordingly, the first instruction that is executed
(step 101) is to input the zoom code ZC based upon the
30 conductive condltion of the brushes that are in contact with
the code plate. _Thi_s_'is ‘accomplished by _o_all:l._ng a ZOoM CODE
INITIALIZATION (ZC IN) subroutine, which is illustrated in
Fig.12. | -
In step 102, the position code Pos is tentatively set
35 according to the input 2zoom code ZcC. In addition, the
change estimat:.on values ZC FOW and Zc REV of the zoom code
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value stored in nenory.- In this case, the zoomcode ZC does 5 not agree
with the change estimation Ad the test perforned
in step 143 generates a nege Ve result. Therefore;: he zoom code input
in step 134 is electrically ORed to revgnse the logic of the zoomcode

10 stored andtkenBaBive zodhi Eo88VEEaCdL¥RbHE 1hSthes E:Sﬂ\e‘r% AL RIE AL, |
It is equal to[isr tep 1§:9 Because an electrical OR. oeratlon S
performed for theé r %?t?‘VetPSgF&fGFef‘wﬁtEBdBQS &Pq% ROR

posi tion whése thaéamd PEZom| acsthreeeihit nedgliﬁa-estepuliomhwa;mdéS zc.
becores eq uabcbﬁd[tﬁvgrﬂy oYRa figoséhbéién &Qagh poUd B%ﬁ%rdﬁéd“ ﬂBﬁe%%{’ as
N ste firmatTve

econes a

a 1l and éFggment
zoom codg P cﬁ’r%n’ﬁﬂﬁ iopgbipoafil thel Foomereqdey z?hé'aédliﬁﬁ i §n \Mhﬁe

POS equal spd8itlienr ] coae apoENcRsI€ss. cods;{éafﬂzdaaﬂﬁt eq;&ﬁﬂ RAFASIRten
term nal Qg, e I s obtal ned by

h b duct
el ectricall yabﬁéﬁigﬁo%ﬁe %é’\%lsg%?gcof %{Q Re 'varﬂte ‘i n" l'rmr?"lder "B "and
the code [ecokrreSpondpriayeat omtv-r&féeoxﬂélaﬁsbﬁsl@ﬂpCﬁt&%oé’ﬁlbﬁa@d&

when a bruspgke o 1hats shoul,d he dat g;cted SN efectg QFF.
Any change ?% t%gh@%om céc])deof@ué tgHt he par 5['5% nEE A0 Jthe f V&lde
pl ate ik0noeodendQevadues r ¢¥aM,i MBETHn A6Mhanamd | r'l'?t"be Bﬁnespbhdomnode

const 1 act | omubpiptantbebnts AL ALLGRARS, GAOK, Bk Yaldfs R Magh RpCE. T
produce a nore a€Burthe | E8dafoivei orodet &ecngowstpmmienaleode POS
beckoes an somaruifly IHS (LB T CoL  DRRE coRrespendslEd o %S LE4C" 2
descri bed n®t nfta,,yPOS equalllng 25", "GH“ or "AH" corresponds to a
‘\_,- 15 zoom code ZC of "S"; PQS equalling “4y", "8yx", or "Cy" -
corresponds to‘- a zoom code ZC of "6"; and POS equalling "Sy"
or "9u" corresponds to a zoom code ZC of "7", . The temporary
setting of the position ‘code POS forcibly sets the zoom code
to 14w, wugn "eu oy #7%, corresponding to the relative code
20 "BH"( “"Ag", "Cx" or “9u", respectively. When the
photographing lens is in the range of POS equals "2K"-"85",
the value different from that for the actual lens pos:.tlon
is set. ' ' ' '

'The zoom code value, which is supposed to change ‘when
25 the lens zooms to the tele or the wide extremity, is set ‘for
v a change estlmatlon value ZC FOW and ZC REV, respect:.vely.
However, this value 1s rewrltten, together w:l.th the change

of the position code POS J.n the CODE CHECK subroutlne.
In step 102 of thls subroutlne, when the zoom code
30 input in step 101 - is set to "5", the pos:.tlon code POS 'is
tentat:.vely set to "AH“ and as a result ZC FOW is set to

"4" and ZC REV is set to "7%,

_ In step 103, the_ output of terminal ZC2 is checked to
determine if it is egual to 0. As shown in Table'-' 1, the
35 output of terminal zcC2 becomes 0 when the zoom code VAo 1s an
absolute code. In the present 1nstance, the temporary
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brush term nal separation situation, steps 151-153 are-executed. In these
steps, the POS flag [err] is set to O in step 151, the focal length of the

lens is indicated on the display panel and CPU register stack .
processing is 5 perforned: Then Loncessi ng diverges to a series of

i nstructiqg sho n F| BAl DCH (BC,LOCR, eration.
As an e jt—:'g ‘h% é %ﬁém}% Pa1sabaole] goggtdf %E}Cl)‘g

This yi thes mbmetineco@&softhe) PpSr fjlag FHygs hée, hséakePa Y4 code is

[ nputte%ndh%w oRd ¢ rl,}AnEI‘ﬁcdgﬂ-g@J Iy OR i ng the reverse code .
with New i Nput ted roduces value [err]. Because the '
el ectrical OWHem ﬁpﬂr@'@tmtdpﬂ Eeméqaéu z2cer A %rd@&ﬁ?@“ geedet &€t he BAD

CODEg1S 34 e(PéPl&&"é’é Qaaeatatxm the Themporheilyheetopés riewdeoaqual s
[err] but edataln tes s is, at the |nt th gsition
code PO@%ME {‘%FrFO é@sg’iﬁg‘ (ﬁ'iFe tual, Pﬂ§ C%fti&)j * LOOP)
Qper at i Q"herZ@ﬂyr EBﬁE Rﬁﬂiéﬁl GhlotAYREYE Snbltralﬁedteizﬂ the rlé\geraé

i Ilustrates t hart  f.or, t su tine
whi ch i @1zgatd n‘o% ]ﬁg)oft‘tﬁ'e‘%ﬁc% Dr ogr anm’ E&ﬁﬁlsggﬁgégt}tnegég s the

| ens i nsecttien ocddqmmtt ithre whiste terctreneddE¥ni tch SW is ON, when the lock -~
Swiagh 1S setry %et@ 186 | "ehé OPHAL BREROA pira 1B L1RH daldy I in

Ps
ens eration wh returns ens . fro % sition

to the £6&mtande V\h(ﬁmﬁlefhﬁﬁr dssupsed %o s@?tﬁﬁ'méﬁ? rqi% g’?’&p “ens in

t he zoombhgwek ofd -.tm% ViBsrks ' O8ROLDA beelintiicatied mmelmdmleb t@DlEnﬂWECﬁlny

ossi bl e bac [ 0 n ed

Ioength gB trﬁ’él S &s |!h%l|‘3%\§‘é"§£(sj%at %eei%%rl.’) Ufé %x ‘f;ﬁé ens | S: ro%t ed uy

‘the revéilag disestetontéstlepsamGGlmmnlmy fﬁmét e&GDGFh vinrtieak ey ty flag

[erys '§hﬂ:ﬁa5%%u§%d wﬁx%?nett#eot(em pHiardYRE bt ou it 1h Godé B ded¥ CH A W

subroutine t tain-t p05|t|on C de of the Iens s 163)
posi t i oRotogeipeddes wikh, theg a%tagm %ﬁpi is
prohibited from being displayed on the LCD pane_l. - This flag

is also used for the WIDE subroutine, which will also be
discussed below. o _

20 In step 107, a CODE CHECK (CODE CHK} subroutine (see
Fig. 13) is called to verify the position code. _Processing
loops through steps 107 and 108 until the position code POS
is equal to "1x". When the position code POS is equal to
"1,", step 109 is executed so as to introduce a delay period

25 of t; ms before the zoom motor is activated to rotate in the
forward direection so as to eliminate: backlash of the U
mechanical system. '

' Thereafter, the CODE CHECK subroutine is re-run (step
111), a plurality of times if necessary, until the position

30 code POS is equal to “2H" (step 112). - When the position
code is equal to "ZH" the indication prohibition flag
FNODSP is set to 0 (step 113) and the zoom motor is stopped
1n ‘step 114.

" Finally, the position code flag FPOS and wide extremity

35 flag FUIDE are set to 1 (steps 115 and 116) prior to

returning to the MAIN program. : |
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greater than or equal te [err].. Until the position code is at |east equa
to [err], processing |oops betmeen steps 163 and 164 “ \When the position
code -becomes greater than ors equal to [err], the l'ens is in the zoomrange
or inthe lock 5 position and processing continues to step 165. In step
165, the lock switch SW is checked to detb3ine if it is set to ON, If .
this switch $@OM)COBBOEHEUTngzgoEH)tBubheuCEﬁE CHK subroutine step 166 .

The posi10n coderPQS s Iyifdg NERKC Sddie SHBE TrNuT Isdibedivife hERL S

t han or equal n the positio e’ 1-S. grea r equasto

[errli_sthe IRAEIQEmed inetlzeoﬁwﬁm 6N ¢ADE IHIE@AM%Q‘H%M Arebs

165- 167. \Whethé t‘@omscgmgﬁ ggggoﬁ’%gecomes smal ler- than [err],  the

execution of the lo i $_term,nated and ocessi ng_ progeeds 15 to.step .
168. In step 168, 'hiﬁg eBbEoutine; g% the e’éﬁhélaflﬁlér@ﬁt‘éhe tapom

pg5| tion coctaod’é)Stlfaifh&sk@et'ecdeaerByHQHé ihgdérﬁlﬂilhﬁt ®©feiHe bri-i@i'
the positio 00 et e o
execﬁtl ng tﬁ:ee%é% E@K -%%br%ﬁ& %@2 ggﬁeganﬁ"&ﬁepawﬁr. g&"@o rﬁ"é'& s
168 and 169)f theebruehessiarencanpared pgr rfepedting 7€@hes h‘xpnmteﬁ tthe

| t t h |
FeP U ne ro t1ooH Hadk Xén Cuteeh  \Wiel A Fosl) et  BothiBine Hiived! cidh.
as bei ngd®5 th@quqmsq 1£r khese xwmpkltrExesdefinedae (that was caI | ed

in step 166 of thmen eesaglaamﬁgt M camt&ett %m%ﬂsmhw%ééwéenb
t he I n-step_165

e oo iad ToThER b e, Bet, CpoBLALE no ol BB, SlAnaT, JeuBd o
1718178. Whenmhesilgnkl wdyt (He Qtectettdiai t6da aﬁobenasrsBFEeparataanlai
tsngr'oﬂg: ﬁgt : g'tte%[mnmea)tgleé:}@g t??e Fpedsrition seliot'.[lfd reaslfg %Zlan 0;!; ?sg@El
. 15 1level "o%) signal. - Therefore, the detection results are
electrically AND'ed together and the particular terminal is
cons:.dered as being conductive if it is detected as
conductive at least once in every ten tests. ThJ.s prevents
a brush terminal from being 1ncorrect1y read due to the
20 momentary separation of a terminal with the code plate. .
When this subroutine 1s called the zoom code 2C stored
in REGISTER 2, i.e., ZCREG2, of the memory is read and a Z
counter is set to "3v, Then, the AND’ed result obtained by
inputting the zoom code ten tlmes is stored in REGISTER 1,
. 25 ZCREG1, (steps 120-122) ~ The value of REGISTER 1 is then
N compared with that of REGISTER 2 (step 123) If the two
registers are different the value of REGISTER 1 is moved. to
REGISTER 2 in step 124. -
In steps 124-126, the Z counter 1s set to "1" and the
30 subroutine is placed in a standby mode for 500 mJ__.croseco_nds
(ps) before another zoom code is inputted. When- the
detection result of this cycle is the same as __that of the
previous cycle, REGISTER 2 becomes equal to REGISTER 1.
Therefore, the Z counter is examined (step 127) to decide 1f
35 it is equal to "3". when the Z counter is not equal to "3",
it is 1ncremented by "1i® (step' '1'28) and processing returns '
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172), after which the code change flag [err] is tested (in step 35 173) to

determne if it has been set to 1 (in step 139 of the CODE CHECK

subroutine). Until the code change flag i's set to 1, processing | oops

t hrough steps 172 and 173. After it is h_erm ned that the code change fl ag
that is, the_position code POS has been renewed,

err] has_begn s
E)roclassr Eﬁgeﬁ? f%%?rf Rauge; of §$2)Fﬁefore rotating the 5 zoom notor
in a forvvard Wherctthe n céwpedy 5 is\/\helQualne WSl"Br"on(QﬁdegEKﬁ |152-;r)e,nevved

coar o SAi " YHEE AR 1o i N, S, il L2 45

e n
cont rol %hires neucgessiveoryclesopfisitepst 122 Bnd slﬂﬁ cafter the exdned.
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of a po s cancel y possible backlash that may

occurIO %*P cq’eécgg‘ﬁe C@?%‘ﬁ%gﬁ him=h f&%g when the lock switch SW is

changed CODENCGINECK (FODE\(CHEK) mlhroutinC\Mere PGS equa'lls [err] and the 20

focglg | ength Frir%r CQP Oﬁjdis & ol téﬁDEt rtenﬁ/@ku%] 41,1% eswh ghcat ed
ay { ene 1t

on the di spl ane e zoom no causes 0 en er the

ar ea ‘wh&hanaes efdmrgosfiéiqn qqrte Pap|ageordingntedthe zaomcgode’ 36, mi
when Itwm.t&rSitbelﬁr chadigeBOF o Exaling [ & rdoomiri;hl epe&&tgb\se a gpagk the 25

h I f t | e range
| ubt beP Py piting 35 FedhertY a7 i Hosthalatad Blerstrdfucn fiy
t he focshowmgin dtigshe Lén3 740 imeadrddtient reon ttyx: ammfeleinenfion]Ed t

] h tion a err] is se
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30 to (St%.% 1;18:e o) cal I ndi cation of .the
p 130, data relating to the lock swztch SWL,
macro switch SWM, _ _ba_ttery switch SWB, wide ‘switch SWW and
tele switch SWT are inputted.  In step 131, the status of
the battery switch SWB is determined. If this switch is
20  OFF, the brake is applied to . the zoom motor (step 132),
register stack processing of the CPU lo0- is performed (step

133) and processing diverges to the BACKUP instructions,

shown in Fig. is8. : ,
When the battery ‘switch is ON, the 'zoom code 2C is
25 inputted by e_xecuti.ng the above-described ZOOM CODE INPUT __
subroutine (step 134). Thereafter, a code change flag Fcuyg w;
is cleared and set to 0 (step 135) prior to comparing the
content of the zoom code ZC and the zoom code stored in
memory (step 136). | The code change flag FCHNG is used only
30 for this CODE CHECK subroutine to determine whether the
~ position code POS has been rewritten in the zoom related
processing. '
 If the zoom code is equal to the value stored in
memory, the subroutine exits, returning teo the point from
35 which it was cal,l'ed_.' However, as the Zoom motor rotates,
the zoom code value becomes different f_rom that stored in
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l ens is shown agaln at the point when the zoom notor. stops rotating. Wen

this subroutine is‘called in: ‘gtep 22 of the MAIN pfiogram the focal |ength
indication is maintained on. the 35 display for a period of one second, in

response to the indication ¢outiter SCANT belng-se ’-"8" in step 29.

ZOOM FORWARD. ROTATI ON _(Z Subr out g shoys _t he flomchart of the
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en the | oc S C ed, fr N £ O ol D cro switch SWMis

changed fro 5@&&%%i ‘J'J' hé; : dr‘é@%%ﬁcggm Fg—’ggt to OFF before

t he Peris reaches Whemadhe exdoeni tyotokenisherdtat ing ORLFORVIRED REVATISE\

surout i ng | 81t@ctadhd ce P deiind 00 Ihelndd ehe enhRgkiC s con Sodlh (2°

LCD di spl ay. extremty s Ccleared an
set to O, mppenpnéefoowiﬁbt c#h%tmaslqeo estéméttlﬁe | ¥aduen 3Ct AEWr dstep

direction (sigpy. 18%&%&1@@&@@%@%&%@@&&&Scanaar 1pd thed zbohd

determnation is as to whether_jhe position cqde ess than or
equal tCJ[er?PeﬁéE;8“§8§QﬁﬁP1‘® Figpr M bbsi & SB&QQ% e&&ﬂmt8°de
[ﬁrr] or [enormalky! Q!’&iﬂll(&ld&sa \pﬁmhtIﬁﬁeb&Eh\&ﬁQeweeMmaﬁkiéﬂmv‘fralﬁb..
t he zoom gan oGk pQsiti oL.-Jdn 1t or,

ot at) onAEsondibaTy, i e Bk cP BERHe, b T chunfrpafen) S
w de ext r em thef pagition codectPaS) 1the sogm 1gedeprsm ngnt mompds

back to steprd@dittan CESEHA vhlGe PrERainsdbaditEnt the dsofnabrd haa!
backl ash fromthe gear system 25 1s renopved and the t0£9505|t|on of the

lens in the BPYEde change gstdmation ‘fé?’?é‘%%sg cdhd PESREY; B&Res
fronmrferr] tpekatrko corrdﬁﬁbﬂdﬁﬁdﬂtﬁe_pbeltﬁﬁﬁ codeolpos Veytained after

.15 the subtraction is performed. The value of the indication

- prohibition flag FﬁODSP is then examined to determine if it

has been set to 1. If this flag has been set to a value of

0, the focal length of the lens is indicated on the display

panel (step 141). Whén the value of the prohibition flag is

20 set to 1, step 141 is skipped. Regardless of whether the

focal length of the lens is displayed or not, the code
change flag Fg,, is then set to 1 in step 142 before the "
subroutine returns to where it was called. -

However, when the CODE CHECK subroutine is called in

25 step 107 of the POSITION CODE INITIALIZATION subroutine

&;- (Fig. 11), the zoom code after the lens has moved may be

different from thé change estimation value. In the same’ way

as that for the above-mentioned example, when the

temporarlly set POS is "AH"f ZC REV is "7%, ZC FOW is m"4",

30 while when the actual lens position before changing is POS

equals "2.,", the zoom code ZC after the lens moves bocomes

equal to "1" for a change code estimation ZC REV of "7%. As

a result, the two are noﬁ'eQual and processing advances from

step 138 to step 143.  In step 143, the zoom code ZC after

35 changing is tested to determine if it is equal to "1" while

the zoom code before changing is ‘equal to ‘5. If the
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positioned at the wide extremty of the focal |ength (i.e., 38 mm even

when the position code POS is set to [err]. It 30 cannot ‘al ways be )
determined if the lens is in the wide extremty by only exam ning the
position code PCS. That is the reas (Jor the setting of the wide extremty

fl ' . _ { { di
Lo the. rEvBRERAEER BS ths e 4, C%féfa?é’%?%?nrf@ogé%sﬂwt%@ BBERR: on code
PCS i s tbr skep qtbni ewhehent[her r¢améra heohcladesatthdt sthebrlfuﬁs RaséS

call S mbUEatRech HULSRIEVEN Soae HEVES, 43,05

n
% b0 bl Bodgcl o
step 18ROS s@ft H&;{"t- heABefs resuddy e &heo posd bion sasla RS tis vmteib]:w o’

POSig i Ghle€0Ls RSN Sahdl Weored oth héndAY ue?@f Féﬁeié sQ‘ES#dI W€ Oglq

obt ai ned_.from th® ECDE CHECK subrouti ne ‘cal I'n'step 18 S determ ned to

be | essZEhBEV] 4 1s¢&tEp I'38) | ?he%ea§terheq%qls returas, fom thege

pr oces Pditht) Ofboh owBiE€R £HE8 sﬁbfahtihé Wase hhe&d err].to O, before |00pl ng
Thus, as | on ti oh.,code is 10

back t t 186, th
Pary 0a! ok e, HUF Bbel ePoRatish. 4 B 1k S, sty A Yhe "
pomhdmmieamily sietgpeaitionhaode; détiudls torjec ]ed.V\hen th| s occurs, the

Pr ggess brea}i&% eﬁ’é %go a@@& 13%9 goge. i@ stepaé%gm% h g@&ﬁaﬁ.é he CODE

CHK subrout i ne the position” becones

equal tZPRr Motor\\idn Hngr sintﬁ@%ocfrﬁrmﬂ’éﬁ’ b*jal‘(%et ,oxhp| tB® (step
192) armhbycuteisd rggrcs@éaumté%wp posPtwhese atl ¢s Geetusd Whether -

CUbr s 8i5n bR e bR R el ) FVRAS L°ICHR e R o
t he wi ghange sﬁh@maﬁtt@ [eale| &Ct FOWed (§tfe|ct1m{3)axe thecsamae ithe st at ¢,
o180t phsihich site e Cfd ! SikkaboR he! Highgs LEENSBI (cods ! g5t P 165
and rggessing aquances Lo otS 0ddistealisle [0S B0LL 98 8L
swi t ch8%° BT 1 ANG g :
zc REV are set (step 146) . For example.__, if_.. the lens is
moved to a point. where the position co POS is equal to
"4,", ZC FOW will be equal to "7" and zc REV will be egqual
20 to "4". Then, the va]-.ue of the indication prohibition flag
Fnopsp is examined to determine if it has been set to 1. If
this flag has been set to a value of 0, the focal length of
the lens is indicated on the display panel (step 148). When
~ the value of the prohibition flag is set to 1, step 148 is
25 skipped. Regardless of whether the focal 1ength of the 1ens
is displayed or not, the code change flag Fewg 18 then set

to 1 in step 149 before the subroutine returns to where it

was. called. -
It is not always determined in step 136 ‘that the zoom
30 _code stored in memory is different from the zoom code
inputted in step 134 when the lens zooms by the change
caused by actually switching the zoom code, as mentioned
above. Namely, it is supposed that even though the lens is
actually in the position which has the same position code
35 bit which should be 0, it is detected as 1 due to a brush not _
contacting the code plate. This separation of the brush
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25 that Is, the lens is*in the w de extremty In this case, the zoom notor
is stopped in step 192, the | éns being set to the wide: extrem ty and the
subrdutine ends. However, when the wide extrenmity flag [err] is O in step
193, processing | oops through steps 194 an;d7195 until 30 the position code

POS is swtch n tep S .5y et ectr esu obt ai ned mth
CHECK subr out ?ggm d"cf‘ﬁ SPE g h‘i g&fl [igavisii:a F’(%b’éﬂﬁiﬁﬁs or
as indi cat ed bhet mmmam@e auag [cay rf:hbemgdeetp]taté, tibe amm ot few

brake is appl&glsbB. St Sfin Bﬁr ?@{s %ﬁg& es?’?lﬁ(ta: Agre rek ewﬁ:ﬁ ?_ge

t wel we/st op posjtions per orrre
marked by ci reptue; gtorgd in MY-ForIle é’a%enth%ezQQHscoder ACt Hoes

| ock posi tg Orh@edaéheelﬁiEhSthCEh'a%g%efeéﬂniﬁﬁ&P Vﬁa;e tff;éé'ﬁwhéﬁd 3¢ FOW

subroutine, the_st Lron IS set ‘tg the polnt posi tion
code PCS swi t3Ms F§ r PRBEPEReq it‘haFtFE 143 genexates iy ynegmhéne

the macro switeduls. changed from ON to OFF in the range of POS equals:
err the | ens stops at the 0| nt vvhere t he position.code P swi t ches
[ I, fl? p Sﬂ'br iﬂp ut gn—,:i ggepm 134 is

from [err] to [err
illustrates téfeeditrﬂm&mly dR'téaa mwdﬁéubheutlrdiﬁd hef itheakboim by¥ode

setting L M%& dﬁe %e e)% ’iﬁﬁ %%g'regt%lgo sé?%{lghlrfﬁ Z?ﬁ?tﬁnggaﬁ:o

and does not reac
| engt h of th@qf@@n#@eth@ ir\tdése%queln ty 4343 1yjimiaha” t(GheRe 15D} opBeciuse

Eg\rNr; 8; rred lnarmeexaé@uﬂ@lﬁconbsﬁ 1Z Ol MR |ég§ Fi?a/n StgoBEEATk@&J tgﬁn(razé&%me
"l (pagt eIy gl oR e asteResa I £h8y aniton

posktion in i
focal |engthwhens the lsame | ROSnwadaes] aretbbthd:ﬁedr,srmtq pesult( stlyays

ZOOXM/ 15 becomes equal to 'lllbinary ; even if a bit, which should be
0, is interpreted as a 1 and the judgment in step 150
becomes affirmative. ‘

‘ 'For example, when the zoom code stored in memory is the
| normal value "°°1binary' at the position where POS equals
20 ."7H" and an incorrect code "011binary 'is detected because-
terminal zc1, which should be conductive, becomes OFF,
”111binary' is obtained by electrically OR’ing for the
reverse logic of the value in memory "llohihéry" and the
code '011binary . This prevents an erroneous position code
25 POS reading when a brush terminal that should be detected -
N as ON is detected as OFF.. :
Any change in the
zoom code due to the separation of a brush from the code
plate is not considered as resulting in a change in the
30 p051tion code but, rather, is handled as an- erroneous
reading of the position code. The construction of a camera
_'sy9tem as described herein makes it possible to produce a
 more accurate lens position detecting system while also o
'preventlng inaccurate exposure operations. -
35 When the zoom code becomes an abnormal value, due to a
. cause other than the above-mentioned described momentary



and the zoom notor is caused to start rotating in the-reverse direction
(step 201). Thereafter, the CODE CHECK subroutine is executed and the

status of the lock switch SW, macro switch SWM w de switch SWWand =~ *
position code PCS 25 are checked I £ |ther the lock switch SW or the

macro switch S (ste and t Qlg 4L [ I d
“and pro\é\‘lé’égﬁﬁg\/gﬂ%?ﬂ?ﬂ? ?ﬁ %l?'brg ran%t }gh %q{gﬁgwqtc egggre épp '
" posi ti-onexecketedS i Inclwelsed stepsat dhe RS {£lag Epoguip set & 10 i¥nstep

206, whi ndi t < | aly
206, whi e 30151 dieil SfoddP14figehoBE the Nehdlop PrabbbtbioBmI

position and th m he |
pr ohi bi td bRPARYA, Hémeelloo?d‘aot GP% E%Oﬁﬁéﬁggrf oFkFEF ?&%‘B%'ﬁ%}l %f E 2‘? rsuzelﬂng
\rzglutsgﬂuf rﬁfﬁgfed) of'rhtahr] pﬁéce&%.ﬁ’i@wtﬁef?gs 2o aheetesutdfe
i-on V.
[err] i ri'ﬁ‘é‘f)‘écéb@nﬁn saeyn. ir\/\%?ei'g’tosﬁégoglst ?%r?célo aachgégggﬁ fECker(éqS .
I ndi cat egbd®) tdspesa’aidn of the code change flag [err], the wide extremty
flag [err] isygeft % an eteep Sy tmezeambmt Q{aé”é‘kﬁehérlaahl %dnﬁtep

212) and the "Stbrou nds.’ this casg llens i's set to }he .
extremn tgodg of "Qﬂlbﬂj_hh&-yﬂbﬁltl‘gh Sod¥ P@ﬂs t 8st EAVEXSS eff °\<¥oes not

equglg [efiio,?img sk at UpupthePs We8ameVal ABwSEYaes iehdnbatted,snmiz@ | f

the w de sw

h X
in this&a¥alug 96p Islslset - |hvolﬁﬁé€{]€gﬁjsfggéazi§5un€hét v% ens '{Bus,

has reacawet hel\mﬂe ﬁxéremewy Aputted wicdslew prbducestt ao maﬂ:ueas

determ n nstep,,213 digat i t bRk to 1 .
(step 21.(;?;!l drknary | trer ég‘l‘%%t e&gt o&c%ﬁf{%ﬁ e??o&“gagoiéﬁé{ibﬁi %ﬂtﬂ (2)15S-.J_
Then, tmotpoequadn b%ﬁ{&ys“obt%?@ﬁ%&"ng°§§ec‘Eﬁl é%i '

Z‘i?&%“t IoP N (BEePLEdP) dperdtdidi.T® PRiuSM kdemotheeagsdett {en r feodn (st EB

) pre%ceass; ng7J 'l'”mbut the data indicates the lens is at the point
where the position code POS egquals "OH", processing diverges
to the BAD CODE LOOP (BC LOOP) Operation.

ZOOM REVERSE ROTATION (ZMREV) subroutine

20 -~ Fig. 14 illustrates the flowchart for the 2Z00M MOTOR
REVERSE ROTATION subroutine which is called in step 22 of
the MAIN program. This subroutine pulls the lens into the
lock position when the lock switch SWL is ON, when the lock
switch is set to OFF in the zoom range during an operation

25 to pull in the lens, and the operation which returns the
lens from the ma.cro_ posit‘ilo_n to the zoom range when the u
macro switch is set to OFF. To stop the lens in the zoom '
range, a forward rotation operation is included to remove
any possible backlash.

30 When this subroutine is called the focal length of the
lens is indicated on the LCD panel as the lens is rotated in
‘the reverse direction (steps 160 and 161) . Thereafter, ‘wide
extremity flag FWIDE is cleared and reset to 0.

¢ The ZMREV subroutine calls the CODE CHK subroutine to

35 obtain the position code of the lens (step 163). The

position code POS is then tested to determine whether it is

&
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back to step 216. Wen the tinme period [err] nms is reached, the zoom notor
is started to rotaté in the ¥efward direction (stegi218) to nove the |ens
to the tele range. In step 219 20 the [err] ns tizper is restarted and
the CODE CHK subrouti ne is regfgn. Then, CODE CHK-subroutine is

executed and the timer..is checked to see. |f the t] eriod err] ns has
been reached. gr_ea%:prt fFhan ;o ﬁSFPidtﬁ’a ' Dy ﬁegl‘ﬁe@" sFode is

j;[ unps ba_ckdt E)att jipa&&:g dqua k- eée@,' A fprdﬁfsﬁﬁ( 250psubrewteeie sté%‘cénlﬁ_tﬁe
i me perio as ceg p e
tinme Q/dl ods ;c'){ri tr% t\/\o@%ﬁ%régg %&éeiaq’ %8?§£?est§‘§'haﬁr
[err] s shoeguah £og"Dyd', tlil!helqnsreigeiho&hpelzDPmcm@IUsin otheelocke
that is reguipsditfonOandl g?og%?sg b@cl@&;‘ﬂ]_ﬁeg gg%l Red) Rl sl system while

the tine period-[err] corr an rv}llvva,luethat s

larger than [err].IN| StRP t LASpethey foER BYiLrht haif [ &hgckegde to
| ens woul d stdetéimEneoi if dwsdk tee{:hetéelcm extrﬁmtﬁhitéwa%wiscdieS&seObnﬁ

In step 222, the indication proohi I err cl earedand _set tq

The pur pose. FEORPES Hidoa8er 15, tae CODE, K Fuibarting HERR VBFoR- o ERGE
ROTATI ON subrpogitbon Thwde t Posf absl thengtdhetkede Hoendeterningl ayeditn ide
LCD di spl pane 0 {or e Appl a ti

returns tlgyt r@%‘f?\# pr%gé?‘a I[rge ??%WQ?EL'ESR'TEL k’ﬁgab?:glet FEOET{—@j'ng‘fJ&%ﬁ is
the flowchartgxgater than sapr @gquak, tehit2yts ddid cliens si%p-i(!B thet rgoom

MAI N program | S ou QsBi5ry | ehessghch o]
ON when t he |’éan’§ér?s |@H{ig M% 5§i mﬁeﬁ@%‘géﬁo%\%gehg?ﬁwfo |?m-eﬁ

g i & zoom rana 10 not
equal to [errgh PR  5A4S BES \B\??ﬁ@eﬁnesi‘a&%%t an "Ra"itt
rotal®@s in aéﬁmbbxdldsmthenlbapm‘se tdmrmiwatsed Oaﬁbeptebessihgerpﬁqceeds

simlar t perforrred in. the above-descri bed ZOOM MOTOR
FORWARD E%TA%%O%}%‘?‘ ié’é‘ ' -
In step 168, the CODE CHK subroutine is recalled.

Thereafter, the position code POS is checked to determine if
it is equal to "oy". Until the position code is "ou", a
loop is executed between the operation of executing the CODE
20 CHK subroutine and testing the position code (steps 168 and.
169). Once the position“code‘ is "ou", step 170 is executed
to apply a zoom motor brake to stop the movement of the
lens.  control then returns: to the MAIN program.
_ However, when the lock switch SWL is detected as being
25 OFF in step 130 of the CODE CHECK subroutine (that was
called in step 166 of the present subroutine), while the:
lens is judged to be in the zoom range in step 167, the
.position of the lock switch SWL in step 165 will be judged
to be OFF. - Accordingly, processing will proceed to steps
30 171-178. f S o
When the lock switch SWL is determined as being OFF in
step 165, the indication prohibition flag Fnopsp 1s set to 1
(step 171). The CODE CHK subroutine is then executed (step
172), after which the code change flag F,, is tested (in step
35 173) to determine if it has been set to 1 (in step 139 of
the CODE CHECK subroutine) « Until the code change flag: is




subroutine. It is the sane as the WDE subroutine in that 15 the |ens can
stop at any desired position in its travel range. Wien thé TELE subroutine
is called, the focal length of the lens is indicated on the LCD display,

panel and the zoom notor starts to rotat®in a forward direction (steps "230

a]pd ﬁo I&lﬁ tarmhgi&sw ésling blmsnehreu%nl bedﬁsnlsllzeanEBZ-/sagsmp_Jﬂtagstﬁt us
of the _ t.C crg. swt the_tele swtc and t he
posi tion odggvI ggtgfg E‘ﬁgck Eh& Fﬁgqe %er'%%k iﬁ?t icmic t7RS nRer

swi tch (§a§pste233,arthaz:34i‘;s,arﬁxé]\posmieas cngeamm tbeenepem;edmhl ch
appl.i es : ] S t mhere
the Subl’?l}[g)l ne m‘gglsc%??%agé % 1hr1£j? oﬁ%% tltg% %%énﬁéﬁés ?‘h

both GFF,ZQ9R RREQX | M %W.@i@aqﬁiﬂadipu atepep7336) to determ ne

whet her it isvﬁ{éﬁtﬁﬁet P@%i@io?ﬂ%dé Oopbs' lils reﬂéwé&‘elﬁoth%osiééﬁno@de s
Iessthanéerr the te wtch, is,checked to determne_if it 1s still ON.

e
(step 23BtePs \Wih and 1ok (Hhm %ﬁaécvv@sonspg%akunmaﬁlw ExoBspt dS[err],
t he test dmreds mréﬁéﬁecim t Phé eZ6ok\Wnbebri mrahaepri%:l tlbeﬁaapplaba | ens

R
I—|ovve\1ﬁrI suﬁrddtemmsw&sc;rcaﬂd&kﬂ.l S Imhes s'bap ]:.pmr:’emm nget Hogng hdn’: glg
SLED | D oBePEERShI R I gL  kRobl iy ¥ ix MY ! BEg3!

unti |l thé’es- | ens reaches the tele extremty When the.tele svmtch SWI' is

set to CFF (stap &i)z00i MOMR i SRprble1ALoEAT! Lokl Abeoks 1anD! i ed

(step 238) and control returns to't MAT'N progran - P Operation 10,

Fig. | i99qRRehia% m eemsswbﬁrpnmm%%m P08 is renewed

15 by rotatlng the zoom motor forward after the motor has once .
| "passed the bcundary sect:l.on of a position code POS. This R
cancels any poss:.ble backlash that may occur. For example,

- as shown in Fig. 26; when the lock ‘switch SWL is changed

' ~ from ON to OFF at the posi_tz.on. where POS equals "Tg" and the

20. focal length indication is not prohibited, the value "46 mm"

- is indicated on the - dlsplay panel. When the zoom motor
causes the lens to enter the area where POS equals "SH , the
display is ch_anged to ‘indicate "50 mm" when it enters the
area of POS equals "73"... ~ This may give a user the:

25 impression that the camera is malfunct:.onlng by switching to
- the tele range Jus_t_ before the stop operation, despite the u
fact that the operation shifts the focal length of the lens
to the wide extremity. Therefore, .to prevent such a

| misconception, the indication'prohibitiori flag Fygpgp is set

30 to 0 (step 178) so that the focal length indication of the
lens is shown again_-' at the point when the zoom motor. stops
rotating. . |

‘When this subroutine is called in step 22 of the MAIN
-program, the focal length indication is maintained on the

35 display for a period of one second, Jf.n' requhse to the -

indication counter SCANT being set to "8" in step 29.
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executed-to performa BACKUP gperation. This operation is performed by
diverging fromsteps 6 and %# ‘the MAIN program:as well as froman BAD
CODE:LOOP (BC LOOP) operatiofi‘and the RESET operation. These instructions
are 15 perforned to maintain data in the_nfrmry for a fixed period of tine
by powering the main CPU with electrical rent supplied fromthe backup
capaci tor 32¢omewmnmmmmo (3MFQWDh\Bubroutingecp| eted. - Wien the
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amount 20 of electrical power are sg?ﬁegded ii that the fﬁne ry
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on the CPU l8Ref maewan suiphﬂh 0:1)03 is changedufrend OFFy to @MR@and then the
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above- not ed r-swtc et ect I'n step 251, an
i ndi cati on ofache ex&remi&ywhi ch the filmis advanced is displayed on the

LCD d: spl ay. panel yhdheehé hezddwcwwx@ FORWARD Rommonsseabrauﬁmbched
to a lower frequency. (step oper e mer

reduced 9 a%al-laeﬁow'é e ﬁé"’ﬂ&wé'ie °prfer?3’rﬁ gg%ﬂsp jﬁse %‘ﬂ‘rt? 3tey °‘&a?iei§n W?
As is generaliigpkaguwn, tThe dadieionn dhect widel extwemity iflameFgiaesd . i8he
more currente iat §OURANEA o 3 bﬂgﬂg._yt E0HbbRS mot oEOs oGS rdbse

M croprocessor 1S operat e rate, the m croprocessor may
dr aw,.200 [er¥heoclenariang. fOFWaFﬁaEii§' ian (shersd8f-382perated with a
8 MHz clock rate,rhie HoBE®PIEREEXOr dﬁlbi'oﬁl&ﬁ.ﬁ'ﬁie P apercormedl yaidl a

Eﬁ;ﬁ:g,t ré%e [ thgn?giﬂﬂl gﬁemg/lc_l'ze age% wli)x t(:h'etr The | o%ﬂi%r?ogoéérﬁés ofg
less than or equal to "1," (steps 183 and 184). If the
position code is equal to "Ooy" or "1y“, the lens is in a
position between the wide extremity of the zoom range and

- the lock position. To permit the motor in the forward
20 rotation to pass the wide extremity or stop at the wide
extremity, the wide extremity flag Fyjpg is set to 1 in step

185. Processing then loops back to step 183. ' '

" The camera of the present embodiment

is designed so that backlash from the gear system
25 is removed and the stop position of the lens in the wide
1 extremity is set just after the position code POS switches
from "1p" to "2-H"'. For. instance, the lens is not always
positioned at the wide extremity of the focal length (i.e.,
38 mm) even when the position code POS is set to "2yu". It
30 éénnot- always be determined if the lens is in the wide
ektremity by only examining the position code POS. That is
the reason for the setting of the wide extremity flag Fyrpg-
If the_;f position code POS becomes greater than "1,
according to the movement of the lens to the wide extrem:lty,_
35 or the position code POS is already greater than "1," at the
time that this subroutine is called, the macro switch SWM is
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for reducing power consunption of an electrical circuit is to reduce its
clock rate and this is acconplished by running the PORT | NI TI ALI ZATI ON

subroutine. 10 Next, a timer is started (step 253). This tinmer is
used to erase the filn1frane indiCation Qn the display panel and also to
determ ne the nenory setting sever®f swit ches. In step 254, the
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the fil Mrvwsteh 387 iis memmzsa bed 1253 aatmnsk'! d(sﬁapnlm)t hat the

rocessi 0 f Ler
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passed SIHRR tt?q‘reﬁeﬁza&het Hidey. lagl @‘mm@hatpt\no befere Asopiagsed,

pr ocessibtg:lg’: utps shﬁq:k 196 St eprmf, aH\hQ&nE;h%é | fRePPdsid ioh U&6@beigt han or’

t wh t det d
T el hal' G § PESR oM EEEng "= 5nB8  FRE-1PPCAS] Bprmers (it al
set to O. W?éh sons Pednkndithet e;msi‘!a&omtcbéeswm\lobé nyt-eaténs thansed
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However ., .at this tinme, “the tine

261 is SRR ﬂHPCWQQﬁxﬁg ghept w'Mh%fﬁe#??eﬁbsb§h§HCQQEchmr1sggp
262, thsuuiwtipleay(@aapb 190 ah@ desrs | wakad tene0pes YL iaedi dbqBal

g'pg;ig;: BRI eqllf "o RESPS! MYl lPERB2C 15 d R0t PP z00m Smot ok <
brake is applied (step 192) and processing returns to ‘the
point just after from which this subroutine was -called.
When the macro switch SWM is deterﬁined to be OFF (in
step 186), or it is set to OFF while the lens is in the zoom

20 range, the wide extremity flag Pwuipg is tested (step 193) to
determine its status.

As noted above, the wide extremityofleg'FwIDE has been
set to 1 in step 185 and processing advances to step 186
just after the position code POS switched from "1uy" to "2y4",

25 that is, the lens is -in the wide extremity. In this case, -
the zoom motor is stopped in step 192, the lens being set to \J
the wide extremity and the subroutine ends. |

However, when the wide extremity flag FWIDE-is 0 in
step 193, processing loops through steps 194 and 195 until

30 ‘the position code POS is switched in step 195 as detecting
the result obtained from the CODE CHECK subroutine called in
step 194. When the position code POS changes, as indicated
by the code change flag Foung Peing set to 1, the zoom motor

-brake is applied in step 192 and the subroutine ends.

35 There are twelve stop positions performed by this

subroutine for the lens which are marked by circles in Fig.
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stays in*the | oop of steps 254-260 until the battery switch SWB is set to
ON. 5 If the tinmer testin step 259 indicat t'hat | ess than two

m nut'es has passed since the timer was started, steps 261 and 262 are

ski pped. Thus, when electrical power to t fe3canera’is renoved, the LCD
di spl ay paR&l- will continue fgcindicate a display for. a period of two
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are REVERSE ROTATION subroutine.  However, in the WIDE
subroutine, the lens can stop at any desired pesition-- in its
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travel range.

When the WIDE subroutine is invoked, the focal length
20 of the lens is indicated on the LCD display panel (step 200)
and the zoom motor is caused to start rotating in the
reverse direction (step 201). Thereafter, the CODE CHECK
subroutine is executed and the status of the lock switch
SWL, macro switch SWM, wide switch SWW and position code POS
25 are checked. If either the lock switch SWL or the macro
- switch SWM is ON (steps 203 and 204), ‘the zoom motor brake
is applied and processing returns to the MAIN program.
‘When both switches ‘are OFF, the position code POS is. checked
to determine if it is equal to "1y" in step 206, which
30 indicates that the 1lens is in a 'stop prohibition area
between the lock pos:.t:.on ‘and the ‘zoom range. If the lens
is in the stop prohibition area, the zoom motor is rotated
forward (step 208) after having paused for a period of t,
ms, as shown in Fig. 26. The subroutine waits until the

35 position code POS switches from a value of "lg" to "2," in
steps 209 and 210. When the position code changes, as



execut ed by diverging fromthe CODE CHECK subroutine or the BACKUP
operation. \Wen the BC LOOP starts, data for the lock switch SW and macro
switch SWM are inputted and stored in nmenory (step 5 280). Then, the back

up flag [err] is tested to: determneégether |s set tol That IS,
determ nat i | s_made . as to whethe err.or rati di verg| from
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reset towide nexteemiﬁg flﬂi; FaiE is hsetCBodllspl%emambli 10the sgamched to
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Sd;/ancefvlrg OtSt i BéCiIQJPt hOprfiattme ﬂﬂdg swiiﬂﬁhn SWW b:bsteqtzma CPN,s "
eterm ne 0 e te tc tch_S torgetr
switch %‘%ﬁ%sﬁi& ﬂ@BS(E‘Pé:S‘ }E?/) er 33 Iea &\%heggfw{ esecge\ngfc%s |ys
set to Qéoprdecssormentivinved wingt gteds9. 24242 hit until they Lenis ce

al e te 2§§d 5ex't§-eﬁi1 ced to determ ne whether the setting
L_@gk n%&deévm Ches' and are different fromtg\uﬁlr val ues

stor ed in thewhmtlye wiitle; rsesiet@w iehseét t‘i—‘hg?FEPffaér determ
200, e e e ke, L1 f"“ ohg E‘”s coltn e
than a rsé:tféié%rﬁ héhd # & ?%Z?g@f'eg '& tgoﬁgp eredSL 1 él Xri&l Ttagglsl STEDN.;JE
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period has not reache t; ms (step 217), processing Jjumps
back to step 216. When the time period t, ms is reached,
the zoom motor is started to rotate in the forward direction
(step 218) to move t_he lens to the tele range. In step 219,
20 the t; ms timer is“'restarted and the CODE CHK su.b-rou-tine is
rerun. Then, the CODE CHK subroutine is executed and the
timer is checked to see if the time period t; ms has been
reached. If the time period has not been reached,
processing jumps back to step 220 to re-execute the CODE CHK
25 subroutine. When the time period t; ms ‘has been reached,
processing advances to step 222. : \J
The time periods for the two timers are selected such
'that t, is less than t,, as shown in Fig. 26. The time
period t, corresponds to the time that is required to
30 eliminate backlash of the mechanical system, while the time
period t, corresponds to an arbitrary value that is
larger than t,. 1If the time period t, is shorter than t1,
the lens would stop at a point closer to the tele extremity
than is desired.
35 In step 222, the indication prohibition flag FNODSP is
cleared and set to 0. The purpose of this flag settinq,was
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300 Thus, BAEoSP! LAt Odo XGLAFSS, IR A POTVITY SHRaFtion ko BAES the
PCSI TI ON CODEens!l Ta\LItReT E¥laubentiemnttys fal |ethiter tthe he\ ppegation
TN AL ZATIRRE SoEnedbER Eke PRV es Hedstk inki, 004 HORG FORFARB"HosAETONT
303% Thi s stiboout hneset Jtalis pthessenet fas e 19EDEcsulbpoutdne in that
15 the lens can stop at any desired position in its travel
\_  range. | o ' | ' "
| " Wwhen the TELE subroutine is called, the-focal lethh of
the lens is indicated on the LcD display panel and the zoom
motor starts to rotate in a forward direction (steps 230 and
20 231). The CODE CHK subroutine is called'in_step 232, and the
status of the lock switch SWL, the macro switch SwM, the tele
‘switch SWT and the position code POS are checked. If eithet'the
' lock switch or the macro switch (steps 233 and 234) are ON,
processing advances to step 235, which applies the zoom
25 motor brake and returns to the point just after where the
_ subroutine was called. o
~ '~ When the lock switch and the macro switch are both OFF,
the position code POS is examined (in step 236) to determine
Whether it is greater than or equal to “CH“.  _If _fhe
30 position code is less than "Cy", the tele switch is checked
‘to determine if it is still ON (step 237). When the
 position code POS is greater than or equél to “cﬁ", the test
'that'is'performed on the tele switch is skipped, because the
'lens has reached the tele extremity. Thus, processing jumps.
35 to step 238, so as to apply the zoom motor brake and return
to'the"MAIN_pfogram. | ' " |



the lock swtch SW.,, macro switch SWM battery switch SWB and filmsw tch
SWF) to the output npde. The status of the filmswitch:SWF is inputted in
step 35 305, and checked in step 308 to determ ne whether it is OFF. | f
the filmswitch is OFF, fllmloadln sgecones  possi bl e. Therefore, .+

the filmload fl q. =T
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t he BACKUP oper ati on. M1 NDI CATI. ON I on series .
i nstruct |%1F1%Pst 33B€|3P(?r rf'(hjé*% tFPLI\fFﬁiP BH gItERTIw éﬁer%q oH“télle tt&ﬁlow
in Fig. 1eﬁis Bﬁeaﬁgeﬁetﬂh@tﬁém lm{%mb\gtyxecm sheli telgi agriftctmswre VAN
program . { he on 0 i on. a pesall on.
At step sFFag b= t%mtzggé 't g de?g?%hne{HSggahe% % re%it"%ter
has been mox’: donakeFiaganDRle §step 238) m@ncpmmwmms dfo tthe
camera i 40 ﬁg %é,gman open position to a cl osed position,  the film is
not conpl ete % and the filmloading indicator has not been

request e®ACK QapPexakienpeen set to 1, a filmload 20 request pattern Ld
i s cngat ed, IrFﬁ@Spﬂ@SﬁlIﬁbﬁb@téQaﬂhQgségﬂugsbflandt&nbtndﬁsﬂmnnﬁ&%reand

0 el L9 Shual o ORI nRERSBD: TR B REBR, K T
after mmﬁdmﬁ LWI NG g o plaram | srtems\/eﬁgeﬁflflz557f rofn YhmeVAIN | f
the Tl ror@rafif| céd! e inagxéerf%ﬁsa#tsm JcoPEOCERBI (3R 2060P)! O
step 326, V\hereio nd theo%%s%r'i' o ergai[_f I%‘h%r]see(:kfnstxl:'uct cemél g eI S sel
to 1, a PPefation a P! "
15 performed to maintain data in the memor_g for a fix_ed period
of time by powering the main cPU with electrical current \J
supplied from the backup capacitor 320 when the battery 300
is removed or is depleted. When the camera goes into the
BACKUP operation,: all functions that require a large amount
20 of electrical power are suspended so that the data in the
-memory can be retained for as 1ong as pcssihle.
When the BACKUP operation’ begins, a11 Ainputs with the
_excepticn of the lock switch SWIL, macrd switch SWM, battery
- switch SWB. and _film_ switch SWF a_re ig_n_ored in. order to
25 minimize electric power consumption. .'_I‘_'h'is. is accomplished
by switching the ports on the CPU 100 from an ihp_ut mode to
an output mode by a PORT INITIALIZATION subroutine in step _J
250. = Thus, only  information for the . above-noted four
: switches will be detected. '
30 In step 251, ‘an indication of the frame to which the
film is advanced is displayed on the 1.cD display panel.
- Then, the clock rate of the microprocessor is switched to a
lower frequency (step 252). The operating speed of the_camera
is reduced to as to lower the power xequirements of the camera
35 circuitry. As is generally known, the faster an electrical
‘component is operated, the more current that component

- -
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PATTERN ON subroutine (step 328) is called. This subroutine 30 performs a
filmcount Fc check. Wen Fgidis not equal to "0",dstiep 332 is executed to

di splray on the LCD display panél the nunber of pi ctiifies that have been
taken and to store the content of the filmcounter [err] in display nmenory
XA, before returning to the point fromwhigf this operation 35 diverged.
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processing goes t 334 1 cal a. FI LM PATTERN OFF subr ou
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CHANGE subr ofPEn&eduging awermc@nsenmté@n ofrhanf ledeetariical sgivevitr ishe

series of ingbrucddaes thes Qﬂr&fksﬁ-atﬁ@ asaep eRekatign décéﬁ\%!ﬂits'h@(fdbirs
in Fig. 22. Thi,s operation automaticall vmndsthefl mth a user

inserts int oXPABiRgE EORT, FNIF AR 24 i SHPEMELNey pernit the taking
of a phol®graph. Nékt,opertimee iis psthetedd (dtupibsB¢.i s Thikargtmér Hke
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[err] has beeRdsedls® 1tion dn@qmixner@emmwow aemtdmt;aultsé aeveral

WPCNIr i s setgf9tchBs.i N 15t %35)8254 Thike csaei:esgr rse:&re@&d%w ié]etéwdanaoof
four and one-hal f frarre?I& Subl‘Oiltl ne

(step 340) tfereraine ¥ %é’ccjtﬁ Bk cEQi ON- thé V\FIQB svitch 1s'set’2o
OFF, the film ind:.catlon on the LCD display panel starts to

_bl1nk when the battery is ‘removed (step 255). The film
switch SWF is then checked in step 256 to determine if it is
set to OFF. If this switch is ON, loading request flag
FFDRQ and 1oading end flag Fyppnp are- cleared and set to O
20 (step 257), the film frame indication on the display panel

is erased (step 258) ‘and processing proceeds to step 259.
If the film switch SWF is OFF, steps 257 and 258 are
skipped, meaning that the processing goes from step 256 to
~ step 259. At step 259, the timer is checked to determine
25 whether a period of at leasﬁ two minutes has passed since
the timer was started. If less than two minutes has passed,
processing jumps back to step 254. When the time period is
greater than or equal to two minutes, processing goes to
step 260, wherein it is determined if the timer flag FTM is

30 set to 1. '

' The timer flag Forym is initially set to 0. When step
259 indicates that at least two minutes has passed since the
_tlmer was started, processing goes from step 259 to step
~260. However, at this time, the timer flag will be equal to
35 0. Thus, step 261 is executed, which forces the timer flag
Fpy to be set to 1. 1In 'step. 262, the LCD display panel is
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PULSE CHANGE subrouti ne, aflln}advance (Wi nd-up) notor starts a forward
rotation in step 3401 (Fig. 23). In|t|aI|zat|oanag[err] and w nd

pul se off flag [err] are then set to 1 in step 3402. 30 In step 3403,
a 1.5-second tiner is set and started. The 1.5 second-tiner is used to
exam ne whet her or not the film shd&®d be rewound. If it is determ ned
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th& initiallf |1Flh?l bimerg tesigdn istep 299 indicakes tHBFnéi ces

\éw thi Rewb ﬁnﬁﬁﬁegssria@‘t%sgﬁga mrmgﬁlge gdfrert Grdd. eatﬁﬁéd, %Etttqbs switch
ata is inputted at ste examni nes er a ha is in
the cZfdr Andripe2 (axe sKippg ‘to&'gg‘f‘ H\Z’ﬁ@ \ﬁT&D%&iclaﬁ'e %Pvﬁé removed
duri n@aw&'aadi(ﬁntbﬁ@v@‘d t hehéi LoD d:hsplmjn panede will ponténmeng:@ll ver ges
to th CKUP ope af I t tor is
b ouginaigare, raRkb Wy’ e A ek RE4CRE, MU s | N pteAd Wt oL 10
3209 n:sloemmntbaj pe‘ﬁiqﬂstﬁpecdéskéan?opdaﬁér wiidd be Sh@lbf idfB.switch 15 SWF
is OFF or ?Flen o Bt éf} r&é%ﬁ&éaﬂ\édl 1nONnesesae§é10alss NacaNsadl. - This

. t t he f d
PR SR DN A VAR ARy T K W o e
pr ogr em-_ OFfi a:hwaﬂ&w@ﬂueﬁtmehédr hedp,n ties asXdek heate c hseswiftdheal 20

carrer% en d ih; el Fe B30T 0£88S 1e( t{s Qﬁ:‘& Sdd® knovvn-gé
a bl ank ho° fﬁm g{érg‘ﬁacl ngaoper % %) I3fFi %e bagk covgr o%ﬁ@he canmera i.s -
k&bt Uhggbgr tahetime period of seventeen or more minutes have o
passed since the tim_e_vr was set in step 264. _
" If less than s_evéhtee"n- ' minutes have passed, the timer
flag Fpy is examined to  determine whether it is set to 1
(step 265). If the flag is set to 1, power for the LCD
20 display panel (w_hichs- was '_t?usr_ned- OFF in ste‘pi 262) is re-
applied (step 266) and the timer flag Fpy is cleared and set
to 0 in step 267. Thereafter, backup flag -FBC is set to 1
in step 268 and processing diverges to the. BAD CODE LOOP (BC
LOOP) operation to perform error processing. :
25 When the timer flag Fqy is set to 0, steps 266 and 267
- are skipped. Consequently, the LCD display panel is not |
reactivated. Instead, processing goes from step 265 to step '
- 268. | o
© When it is' determined that more than seventeen minutes
30 have passed since the timer was started, the timer flag Faqy
is cleared and set to 0 in step 269 and processing diverges
to the series of instructions that perform the RESET

operation.
BAD CODE LOOP (BC LOOP) Operation |

35 Fig. 19 shows the flow of the series of . instructions
that perform error processing. These instructions are



o e e e A NN e e Y S A W S WP M w6 3 e

filmswtch SWF remai ns-OFF. _ Therefore, processing goes to step 3413,

which determines if the windspul se off flag 25 [er&k#equals 1. Since flag
FWPORF is initially 1, an * affirmative answer is given to go to step 3414
to deternine whether SWAP equals 0. SWWP e g'al ling O corresponds to a | ow

wind pulse W level. If the wind pulse [errT is not at a |ow |evel,
processi ng r &XaGvEed, I%Yeﬁf’ﬁﬁﬁqgflﬁ fé'ﬁ@atthten@@ﬁ GRRRK sebrentinagon dhe
3404, = 3406, BAYKUP opE¥itior413 and 3414) until -the w nd pul se [err]

beconmes low. Thu t he,wi ed from h to a
| ow level and s’teg""ﬁﬁst?% g'ﬁ?gg‘@?%d ste"cF’ls t‘ﬁ%%?l g&”[&"ﬁ forck gsﬁr"g&’gs

then returns ang m@@ﬁt@vmatq inputhedgaﬁa storeticfin3mehory S{stceep

fla err lalqynow e
whe?h[er t%e Isjg) ?ﬁr?‘j Sﬂ%ﬁ hé@) ﬁéﬁ Bie)cause h:gt‘%eg%w&

been establ i yﬁ'@%‘ﬁ? t‘e;?-%zﬂ%: t%eP eual Tnaﬁnassvmpdﬁﬁeméaﬁtenan mademas

to 0, an aff itoTiHethel tmé eertVéﬁeE'ﬁtti% tiestdwhﬁjﬁng 3ﬁé@m tnlhwﬁcmp

processi ng goes _t step in err]_equals 1 jn step
5417, procesSPRY (e 2810 HiReno the HACKPR 195 1S det kB ) it
After the fldg reselt Itas do el a&ltpf 2?. suhfﬁehlvaﬁdextnet Beosaﬂapiéirgph@el
exam ne yhet [er t he ul.se .r enmi a_ne

resul t |¥smob %I ng}N@D e%a#é éFFst(g[}'e\ﬂO%:é?g %Bd SEEERELN9 'I‘ﬁ)ger%?%c&

| oops thr oughosttbpswlomm34o7 3413 and 3416. Wien the flag [err]

has been changed iy L‘ é4g&§p %41%;‘%5@@5 rgggé S Hale dqg;se rrﬁ

t hat processi ng goes neant |1 ne, e w nd

is Swtched BR H‘P&tli&ﬁzl é’ﬂq testy pexfrrned  in step 1%1 wéhhsbehae—ga N&nge
has taken pl mmsbosIt blsa fh%g b%&:]es?é@dS/\VBﬂ wisiER FwBtchTh@aehor ¢s

gocsieo LepilE %%Sé\%ﬁ A85E 2ipo, LRI ABEHE, S the Bkl ifaudh O5FE°18°

execut ed, V\hbestad5|tne detemine pifseibasiswioNthed Whem xhe battery is
removed, processing goes 'to"step 286, wherein the LCD
display panel is shut down and processing advances to the
BACKUP operation. '

20 '~ When the battery switcn ‘is determined to be ON, the
tele switch SWF, wide switch SWW and photometry sv'vitch. SWS
are examined (step 287). If at least one of these switches
is set to ON, processing advances to step 289. . _

Alternatively, if all three s_witches' are OFF, step 288

26 is checked to determine whether the setting of lo__ck' and

\— macro switches (SWL and SWM) are different from their values
stored in the meiuory. If these switch settings differ. frem
what was stored in the memory, processing advances to step
289,

30 _ In step 289 ‘the’ voltage of the battery is checked. If
the battery voltage is more than a predetermined value, the
battery is considered as being good. Thus, the blinking of
the LCD display panel beco'mes OFF (step 283) prior to
diverging to the MAIN program; ‘The MAIN program wili f.hen

35 determine what information should be displayed on the LCD
display panel.

T
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20 low level to a high level and SWW is set to 1, & FILM PATTERN BLI NK -
| NDI CATI ON subroutine is perforned in step 3421. The FILM PATTERN
BLI NK.- | NDI CATI ON subroutine illum nat es the filmpattern in the LCD
di spl ay panel when the w nd puI se is sygched froma low level to a high

I . 25 T d l.spl ay .panel a dlsplay
tﬁ\ate correspg'lrl]1 scﬁgii Hi%t Idf%% §Pﬁts'ﬁe %Tlgnlf"é%'b‘lc’h E% %t er
execut i Rhothmetatyr oewibehi ﬁW§t earé42all ONF andsuthe asettingonof hd*.hu nd
pulse SSUEKCTaWEHT GALE st 2ghors0 by W OBKE Rl Bl U Sepgon o

WPCNT 30 _becones equa en.exam-nes
pul se cHARHER \glqrredquln sthe memPFYt heoxi Adheyurespestiver W’mhﬁ§ not

t wher e
equas. t pst8ps Ry UMD PBBHEF SHANGG Sttty ophtEery el Hudged ﬁ’ e\vé%%gPULSE

th t d I n t
35 CHABEIOH: %%%%eqwiarém?ea{:nc,ﬁ??niam Ransd 4 G Decikepe
subt r aczeal. onarhey seetmngn om/etnerleekobmﬂwnmswb anfiuncdcer switehien the

ntvanc s, SR londdUln' SENSY, (aten"Fplf MM 4 500" B Hae bt on
of a REMIbIPdwcedt |(sm:emc29m)e prbe:estnng:hgoeecthoereﬁumian bauk [BDI NG 5 °

3 S o] be
oot e ey, 3%, 6 o6y s8pa Sk inled I By o498 a2y

per f or ed. ,
executga %Pﬁéggtlpéa‘a'ﬁ§ p t&‘egm?rraegar di ng whether to proceed to step
344, anﬂszﬁTldpdﬁaﬁiﬁﬁeSSI ng goes through step 3404, an affirmative answer

Is given to t 346 nd ste s 34 angd .348, FLDEND is set..
to 1 and [er 91 szé fffgsﬁra t%EeREW S:IY qﬁ % "€ 350 a,yd
352, tlexdeutedouwwhen [the] REsSE'Et dmet‘at;loperi# mmﬁbrmedl and‘t{iesr] is

sef st 0 operkt ibiF nist EﬁeEUthf QQE %ﬂgeﬁiﬂ 10N dSd EPs Bt o “ﬁ.{hﬁ/vas
previ O%Srlo%edsessi%rgl egverges fr(')ormnethe BACKUP operation. The RESET
operation diverges from the BACKUP operation when more than
seventeen minutes have passed since a battery was. removed
from the camera or a battery in the camera fails. . The RESET

20 ' operation. is performed because the capacitor 330 is only
intended to retain the contents of the memory for
approximately seventeen minutes. After. seventeen minutes,
the data stored in the memory may be inaccurate or may - not
be reliably read back _

25 _ First, all memcry locations and flags are cleared in
step 300. Thus, the position code flag FPOS is also cleared : Y
so that the POSITION - CODE INITIALIZATION subroutine is
called when the MAIN program starts. Thereafter, pover is
applied to the LcCD display panel and the PORT INITIALIZATION

30 subroutine (discussed above) is called (steps 302 and 303).
This subroutine sets all ports on the CPU 100 (except for
the lock switch SWL, macro switch SwwM, battery switch SWB
and film switch SWF) to the output mode.

. The status of the film switch SWF is inputted in step

35 305, and checked , in step 308 to determine whether it is

OFF.  If the ﬁilm switch is OFF, film loading becomes

[ -»-
"_ o
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REW ND Ogeration Fig. 24 illuystrates the flowhart of the REWND operatlon
whi ch diverges from step 62 :gfi;tthe MAIN program 20.53@nd fromthe

above: ment i oned LOADI NG oper at'i-on. Thi s operat i onirewi nds the film back
into the patiron when the last filmfrane h been exposed. In step 360, the

Wi nd-up not orgd ted rs ot n e egfter,
step 362 i's Eer%)rrrg% to%&d{f‘gm ﬁlélévmﬂt nP 1@?%& ?Eh%gl oadgfgé i is :
switch SWF i $edrrtoThikn sskept 308t andsthe Rﬁﬁﬁé‘w@mera ostéépnemgetﬁ twhethe
Wi nd- up not orgaciey éﬁi@ﬂ‘ processi ng advances to step 364 to stop the
reverse-rotation qQf t r err d turn
off the filmcase We‘fm cgﬁ eaﬁgi?‘l FW&E&S éL g L" Pb's%&ﬁn “l Hfa%D
di spl ay paneltlag Thehpo iBe rotbreeti ne mritiris, . seephedxxumnsngppédIMmen

VAL B 00 Ml e 10 100 0 15000k, O, rRRERERSHES BRBEabBANY V)

program and
since [err] ¥® témjammmmpémtj,omqual s 0, step 320 (of the FILM .

I'NDI CATI ON smtfm ¥ He answer and step 326 gives an

affirmative answer 34, LM PATTERN OFF subroutine is
execut ed, and i nf Gheat |stmri:esr eeﬁondhﬁg:nlwtﬁenﬂ | kopapenfipont thest Bl

in the dygpl {,i,;eelga I Nndggat.i 0 rea _;
I'iquid 5Els ig‘ta paneﬁAtu ne g?ank V\b’1ents}jlﬁ“;;lll ”.Hx F?gh S@la(gﬁ '?Fllele%

REW ND oper aingbryctipps argcece¥prittpits by gtié';? fReme the MAIN
pul se detect prgQﬂﬁ’ attige BACREOP wpexhtion )i ghet mt epéSathlenc hearid) € thie
the w nd puI lt IeveI to a HCGH Ievel. 10 Then, in step 368, a
f||h%«pattern 3’ at1on operation i s execut ed. Inthefllmpattern

i ndi cati on oper at Nin stap 3200 pdfitagn Fyhswg OF t Rxamdmeds fiqy detirrmipe
turned-ois ahnébRel Hhd YegidePUhss Heendwet "N 2. | OWlagv @y jig, a1l gbt

"to 1 when the back cover of the camera is brought from an
open position to a closed position, the film is not
completely loaded and the film loading indicator has not
been requested. When it has been set to 1, a film load
20 request pattern Ly is created, in response to the loading
request in display memory XA, and displayed on the liquid
crystal display panel of the camera (steps 322 and 324), the
flow operation is completed and control returns to the point
just after where the FILM INDICATION operation diverged

$

25 from. K : _ .
" However, if the film load indication flag FLbRQ 1s set
to 0, processing advances to step 326, where the film load
end flag Fyppyp 18 checked. If the flag is set to 1, a FIIM
PATTERN ON subroutine (step 328) is called. This subroutine
30 p"erforms a film count F, check. When F, is not equal to
-"6.", step 332 is executed to display on the 1LcD display
panel the number of plctures that have been taken and to store

the content of the film counter F, in display memory XA, ---
before returning to the- point from which - this operation

35 diverged. : e
If Frpro equals 0 (in step 320) and Fyppyp €guals O (in



| evel . Then, in step 370, a determnation is nade as to0 15 whet her four
wi nd pul se changes from LONto H GH have occurred, indicating that one
frame of the filmhas been rewound. If step 370 indicates that one film -
frame has not been rewound, steps 362 370 are repeated. Thus, an

I ndi cat t b d a

::hnslpf:yl 35? reﬁég?g %éi?f? £oe |Im ha ngeeﬁ\?e\r}b %%((:1 rSF Ft%ed by
t he test WFnW@@)@ st épfematdqgermrwomdiwepmsmhet he
content @riuh If'fi'ﬁﬁrﬁoéﬂive&s':csﬂo%:e’é iHeEhRASetbpYy mémory

the FILM | NDI CATI ‘subr.out s called n ste 74 ndi cate t
frame nufB&) Angnhdhe | REBn @#%P{‘L‘fb cﬁag'fﬂ]aygﬁan rge'%\hé'#ﬁ('heTPPL M
I?,ggl CPTI @Nmahmtm E@dﬁt(i@m'tﬂieﬁﬂ ,reﬁdmaé?:iu Nehenper it | diverged from! ep

oopi ng instru S unt, turn
Operation Fi g %H% Iflt"}éﬂ é’to&ntt %I q’cﬁﬁgﬁa{lﬂ °R ﬁyﬁf_ﬁ egttf% é\:h‘l ch .
di vergesprooessﬁag pro@ie&ise Mlstép o¥36, ﬁhishpwaseﬁasqihe@ramvmhen t he
| ock SW L h EF'{WE ns t he
| ock pOSI{iI on. I% % hL ((JE ni g@hz?&ébgpetr:%?l oripélegtiéh
perforne@i‘aﬁugeﬂe rmde of the ports on the CPU 100 is sw tched fromthe
i npujo ”Dﬂﬁaboo?HEaE!BﬁUhnﬁnﬁnnsﬁtmaﬁs Pubtoutdieer Y pover, as was

previ ously expl al ned en step 380A,is e ed t0 et
i ndi.cation an he foliey g’i%dfﬁéﬁ“lﬁﬁ - PBm ?le gFe Ig'sf’ ﬁlﬁ nggi“?n step
381, theopewditripn canestWINRg PBLSE |csHkNGEkeslubuoci¢timen nwhifcllt are set to

é- T thg Eek E@Héeaet tﬂi.Q ftﬂa,%;éxpﬂﬂtna 9&% I&Haﬁo&eréﬂ.el T LY A
eterm ne | n-step eSLi|tS are neigatlw
power instructions that comprise the LOAD operat on is illustrate

15 in Fig. 22. This- opera-tion automatically winds the f£film
that a user inserts into the camera to the correct location
so as to permit the taking of a photograph.. The operation
is performed when there is a change in the setting of the
lock switch SWL, the macro switch SWM and when the release

20 switch is set from OFF to ON, assumi'ng that the loading
- request flag FLDRQ has been set to 1 in the MAIN program. .

First, a wind pulse counter WPCNT is set to "18" in
step 338. This count corresponds to the winding of four and
. one-half frames of the film. A WIND PULSE CHANGE subroutine

25 (step 340) then takes place in accordance with the WIND
PULSE. CHANGE subroutine, a film advance . (wind-up) motor U
starts a < forward rotation in step 3401 (Fig. | 23). i
Initialization flag F,,,, and wind pulse off flag F,,, are then
set to 1 in step 3402.

30 In step 3403, a 1.5-second timer is set and. started. ,
The 1.5 second-timer is used to examine whether or not the
film should be rewound. If it is determined that the wind
pulse counter WPCNT is not eqgual to "0" in the WIND PULSE
CHANGE subroutine (Fig. 23), to be described below, a return

35 flag is set in step 3404, so that the forward rotation of
the wind-up motor is _breught-to a step in step 3405, even if
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10 to the LCD panel is:*renpved. When either the | oading end flag [err] or
the | oading request flag [erf}- are set to 1, the Fl ‘M | NDI CATI ON subrouti ne
of step 384 is called. In stgp;385 data for the: Iock switch SW., battery
switch SWB and filmswitch SWFare mputte%nd exafiined to 15 determine-

If the data that was inputted have changed omthe data that is_stored. in
nenory (step 388) secm@% @R more havenhahgpsedpastessithe jeswardsrefatden

| oopi ng througle Steswia-4p’ hvtoP dwPavhe ofndPéaseé iih Sthe Qﬁﬁduphﬂ.be.

Lot iage. - vnEROEREBING. then reiurnika i TOAR VRerE1oR, (HAIE, pkfnple

Zt ep 388. Bafsed floan the dwitdaldafblmnldaditam stage38%n swhichOGthe £ilm
t t t t

br ocess! nod i DRFRLEY, Hdtailiad WitRihC ac¥ medende) BeBekl tig bhbpsssing

391), while goest tios shrep 3406condifiten switph (dadla sist dnpotiteds %ﬁeﬁk@ﬂ

(step 392). 13448¢ lsee §W0t7‘3gﬁéa§ai wh@ufas% %@Eeﬁheﬁoﬁf €Re’ ahneka.

does not have to Conti us ste | s perfaqrned _
swi t ches t he Faig |1|'ﬁﬁ%atj1%nm§ﬁ& tﬁ@ Ai’é?y whether &P%nk’ﬁﬁieﬁ'&) was
di spl ay ]?2 tf)réih&bve&haurmb?rtlw%dﬁmﬁﬁ@rmdm defi e vi NEni Bucher:e case,
request oadi n il.m t es _
di verges 5%5%6& Vot g ?gtetp 3§ ° b%ﬁﬁ(c"ffewé e&aeigligﬁslif@gr the
descri bed. I ffmdQBota&ioat @f tthe vindeupamot®r Heerbroughtjuder a ostepd

film processi,p%gé%{ g@g back to the MAIN program I f step. 392
i ndj cates. that  t switch SW is set tg proceSS| ng %oes to stepf
395\and 396. Step Witht &t baftemyer 1padep  inefthe cameray,; ptep 3408 is

tests whet here)Eéétit];edS egHak btep chdcdietd G&ésemiﬁér fredthe d@ilwersweitehs
e BN S oot it W
is processed. This step sets flags Frorgr FLDEND and film
counter F, to "o", stops _the forward rotation of the wind-up
motor (step 3412) and then returns to the MAIN program.
This operation is perfomed‘ in case the back cover of the
20 camera is opened during the film loading process (this
process is known as a blank-shot f£ilm advancing operation).

If the back cover of the camera is kept closed, the
film switch SWF remains OFF. Therefore, processing goes to
step 3413, which determines if the wind pulse off flag

25 (Fypopp) eguals 1. Since flag Fypopr is initially 1, an
v - affirmative answer is 'given to go to step 3414 to determine
whether SWWP equals 0. SWWP equalling O ‘corresponds to a
low wind pulse Wp level. If the wind pulse WP is not at a
low level, processing returns to step 3404 to .repeat the
30 loop (compfi's'ihg ‘steps 3404, 3406, 3407, 3409, 3413 and
'~ 3414) until the wind pulse Wp becomes low. Thus, the
wind pulse Wp is switched from a high level to a low level
~and step 3415 is executed to set the flag FupoFF to 0. "
Processing then returns to step 3404, eventually returning
36 to step 3413.  Since’ flag FWPOFF ‘will now be equal to 0,
‘step 3416 will be executed to determine ‘whether the flag
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set to OFF. However, if steps 395 and 396 are both negative, processing
proceeds to step 397. Steps 397 and 399 check whether the filmloading 10
detector switch SWF has been turned OFF. If the filml oadi ng detector
swtch SW is determned to be OFF |n tep 397 processi ng goes to step

398, wherein [err] is set to be, equa %reaf%_
| NDI CATI Sipgeiar G R¥HE thave oohanged | | E&ca“PP hag; ?‘ﬁ step
397 is 155ta§g.afsih‘é@ oint hetépstzaya step 8§fals poand vBWWEr chassibeemoes to

step 403. 399, r ts_in t r are
each set CPB"@ t%?s“ 4%)0E h %ﬁ%é%ﬁ}?ﬁ%ﬁ%oﬁh rc}{tfte |%ﬂe of\gy
step 402testcairhedtefhe3enst er Thusce:smoqpﬂﬁimq nqesSt ct%téﬁem?;“%ere a
check,.20 : £33 t hat
bot h ?hesliﬁg& %’he] g(‘}% st WI‘FI a(r?'d i?ﬂ%ﬁ? of‘T'éz;ISéﬁ‘ D ar e set
to O, poherstept HdIIEGDVdiesHﬁ %)aﬁla#g Eyprmpvi8 F sf'-@p 405 i
step 406fé&? D Haad %éémtsae,r ethélpsﬁbﬁdutﬂnat enea&&ear estﬁp)r:adw n

menory an Fhﬁ‘esm ces st.ep 387.

above- meh®i Sﬁéﬁgpﬁab@e \‘%n qugﬁ. Ll405i% "é&? &&g@e p(ulé?erema et ri cal .

power conbwpuasnegah&veuwpsnadt tlo blbetali@d;h sfiherefors, sEp 3404 s, in

t he | on f at t SW tch
gﬁ?‘?@ﬁ]ﬁgw fcth&%ndyg:s% not a?’goe&ﬁke r%@g@ gggtga?s/\gf r?lq tqrheﬁf‘oco

steps 3834G37. 393 ande 34 16> aW!H%!hg'éh?nf Ewanrs Bas; been; change h

only oneegynl £ €6 bheihosgepf :meps WE Ofensine’ équakdto3d séhdhathe

status of the | pck switc n bat ty h

exits tHEERCPBBHRIt 8°§&/£‘?}%‘¥ Y o"}ﬁ"e 'f;ﬁ&m }n%gtq?\éﬁ'reguf?ﬂg “%ﬁ eIS/S I&{l?
Qper at | gpukee RHCRD EELECSeﬂFfr(’MI' aSllFW) 1SUB|10§P| Aehighodevedscr Mify t he
DATA g / GheSaté OthhB€a lehlai'@e" ﬁa@jtaken place both in the flag Fypryy \;J

and SWWP in step 3418. Therefore, step 3417 is processed.
Since flag FWPINT_egual 0 in..'step_34_17_ proces_slng goes to
step 3420, wherein flag Fypryp is set to 1. Then, step 3419
- is executed, wherein since the wind pulse has switched from a

20 -low level to a high level and SWWP is set__to 1, a FILM
PATTERN B—LINK' INDICATION subroutine is performed in step
3421. The FILMI PATTERN’  BLINK. INDICATION subroutine
illuminates. the film pattern in the LCD display panel when
the wind pulse is switched from a low level to a high level.

25 This causes the 1liquid crystal display panel to show a
display that corresponds to -the actual advancing of the o
blank-shot film. After executing the - _subrouti_n_e in step
3421, "1" is subtracted from the wind pulse counter WPCNT
(step 3422), so that the content of wind pulse counter WPCNT

30 becomes equal to "17%. - Step 3423 then examines whether the
wind . pulse counter WPCNT equals "o". If the wind pulse
counter WPCNT is not equal to "o", the WIND PULSE CHANGE
subroutine returns to step 3403, where the processing
mentioned earlier is repeated. That is, in the wIND PULSE

35 CHANGE subroutine, - the content of the wind pulse counter
WPCNT is subtracted. one-by one upon every_ rise of the wind

o
e
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in Fig. 27B, a descriptton of the relationship of the 5 distance
nmeasurenent step, lens latch and focus position wll be given. Ref erence
for this discussion is mde.to Fig. 28. Distance .pgpasurement steps are
represented in increnents mlto 36 5As i ndi*tated in Fi g. 28, the 10

distances | qytdeshpel RindhCehss gﬁi‘éer 'dlﬂfnt%ffewﬁéni'h%éﬂcﬂéwc‘?o"

rreasurerrent FOI’ exal f‘e', cCeé neasurement ste cor onds
to 5 m - thei apywawéem @memf si%lyp £31m; Avanssh o Brs is s mg
Al'so, as i ndiHede d34@4f Ja. Eﬁa Imst Betzm e ndrptkddittion tePsa REWLIED
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el ect r oni camegasding | &'&%"d?ﬁ:a?a ke tRE"EF&‘%rr‘%‘H éﬁﬁﬁ n:éﬁﬁ'l s G‘rg‘b‘? 1%
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in the LCD wapginp32is “éleﬂ: uber 1t hmd swbb esig r satt o 280fqRsEhpoREWAND o
th | t t
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node, |ens H& <§¢tstf6ps"1dfe Bepeip ohs " get tB°3§ ando¥y prpi $rds to
di st ancesemsatj Nens ePsLitl§ivT A ToN ASpebaviohn (Step 28547, stam;eh was

measkenent St% ﬁsjly described, is Perf"med'

REWIND Operation .
Fig. 24 illustrates the flowchart of the REWIND

operation which diverges from step 62 of the MAIN. program
20 and from the above-mentioned LOADING operation. This
operation rewinds the film back into the patron when the

last film frame has been exposed._
In step 360, the wind-up motor is started in a reverse

rotation direction. Thereafter, step 362 is pe_rformed to
25 determine whether the film loading detector switch SWF is

\ - OFF. This step functions to implement the stopping of the.
wind-up motor. When SWF is oh, processing advances to step

364 to stop the reverse rotation of the wind-up motor, set

‘Fc, Fiprg 2nd Frpenp to 0, and turn off the film case

30 indication and film pattern that are shown on the LCD
di.splay panel. Then, the subroutine returns to the
beginning of the MAIN program. If Frppo and Fjppnp €qual o0,
processing goes to the MAIN program and runs until it
reaches the FILM INDICATION eubrout_ihe. Now, since Frppo

35 equals 0 and Fpppyp equals 0, step 320 (of the FILM
INDICATION subroutine) gives a negative answer and step 326



70 and "17" correspond to lens latch step "1" in the macro node. The*i deal
focus position of macro lens latch step "1" is 0.96 m Macro lens latch
step "1" allows one to take an in-focus phot ograph in the range of 0.94 tn
to 1 m D stance 5 maasurerrent step ' %E corresponds to nmacro |lens latch
step "2"., The ideal_ focu osition for_macro lens |atch_step "2" is the

same ‘as $heest ap Iaeqfsh[‘%ﬁ & apevwen: | i1 hBtSBol el FHMS BARTERN one
to take OFFi sutmoutmbolsgeaabutedr, handadgfo@fna&iﬁﬁ morrepbhdingl o

Di stanc asyr. S (0] v ,
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t hose st égkeP TI3X6)i,s, Wilhb [they Giimanindtﬂ:ﬂ%im reamono thele guidhe
shortg dl‘_z'[. Spﬂﬁe?ftﬁli' edOBihfARde are overlapped in the range 15 from

t he boun |stance Side in the focus range in the macro node

(1 m to the Md&h? 1ﬂh§v§m SWE 4hBe they REWEND cOPSERLiPRNgdS n the |

zoom nmoger( 0. pridoeskling ag@b@@ ﬁoSlétépl aseher eilePB80t DY MAlHY n@u.a.ewot be

per f or e |n t{:spgmacro cause fluctuati _,'ns n 20  di st

nmeasur e t @t%"apﬁ rbﬁoj’ ral | y-iby %‘Fﬁg deke %E\ﬁ tch 30

to fsvvl t dhdmgé hOfntheowm pulseesfnaomeatm \Mewlng:o hat HEiGH tleknelg of an
togra OSS (¢

oo oamBAEY °Ph B < bETORSHELS phvl O BREN SinsbReA B, Biplated

measur erightexeciaped . 36Inc oheeip&mloat@dmhsincbiqﬂt:&mpope@at@bm hé:heacr 0

mode. ¢y i) patfSEn b LOR éﬁ@ricﬂl&1@;92&;;@&9@915%&%@&-@% Wie

rel ease |l ock 1s not perfaorned. he nacro nhod di st ance rreasur rrents

from-1the time the Uél“f’e%ﬁf t@q@gs@%en a8t éﬁ? lpveljtoza_high —
per f or miegrel J\MCRGeTELEuSHbEEps lﬂvroa,uta naetMEmiGaitlonubi ©uimade)  as otbe

readd ot ERPE. £o e yHiF et o LO8RARE. 6 P80 100 1S, HICHD "Kfve (
| ens fr @ocurreh, mdioatxngemngt tonehefnaoi% oft el tiiilm thas zbeﬁmr ange
to rewound. : .

If step 370 ind:.cates that one f11m frame has not been

rewound " steps 362-370" _are repeated. ’_I_._‘hus, an indication
20 ecorresponding to the £film being rewound appears on the LCD
display panel. If one frame of the f11m has been rewound
(as indicated by the test performed in step 370), step 372
is performed. :
In step 372, the content of the f11m counter F is
25 decreased by "1". Thereafter, the' FILM INDICATION
subroutine is called (in step 374) to 1nd1cate the frame
number of the film on the LED dlsplay panel. "When the FILM
- INDICATION subrout:_me is completed, the REWIND 'operation
jumps to step 362, looping through its ihstruotions until
30 SWF is turned ON. - - ' '
' LOCK Operation - :
" Fig. 25 111ustrates the flowchart of the LOCK operation
‘which diverges from step 21 of the MAIN flow. This
processing diverges ‘when the lock switch is set to ON and
35 the" photograph:mg lens is stored in the lock position.
In step 380, the port 1nit1alizz.ng ‘operation is
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cor respond to | ens |-atch* step "1" The i deal focal | engt h 71 of lens
latch step "1" is 9 m a leng _g\‘atch value.of "1" pegryits an in-focus
picture to bertaken within arange of 5 m- [err]. Adescrlptlon of the
MACRO- TELE SHI FT Subroutine (ML-5 SIFT), ng now be given, together W|th
an expl anation of the DATA | /"@=oper at i on. fe

F
and 29 for thPEEEPINGSi B3R #he mode pf, &?fiﬁ% : sﬁqmggﬁk‘?@ql’/ GOO Iis :

lsubgI ogtl ne ?1 sswihtéhey firomhtheodinput avodé tbe thé audpuwt  mbdef,i lso 193 to
oaded in the nsi t

zoom dode POST gﬁggﬁa 4&9@&2'%% gn\s“%afl %gggﬁgﬁglﬁoré@t%% SP& n
an exposure ogbentlmOAoris.lszaclm@ 4p4. erase rthel mode alimed M-‘ﬁm and
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S]E <9|0t 424422n &éﬁ@ﬁﬁ?geoﬂfr it de fdée?g s Bet. Ifntheapmag ties téa: ceapo pt ::na
of ste | ecu e 0 i,n | ce asur nen afr
the CPU. 20 %&i ateeaegiags LRENENSS, )s#as ‘fm‘ exrne; fc%\e Fi§ see
After the LENS LATOH sl:bp m.outIflethshetésg rée)llrts arq)lmgai;iweppﬁﬁer
O i he DAY 1D EHR' G il Py sefibycn P kAP ieHdE LEYS Soding ena
of mat i an

photonetry data In Then
EXPOSURE CALE}3%9r BADERD PEAShmﬂ%MmMW(AM Fs.ongoetrehé%“s to 1,

cal | ed. Wigthd rmﬂElesnbA@mbnneub&omLmbewds-tept em i mimmed to
Yot of the tasthe BbRe *HHar. hte Thr. B8 Ao SRR i, (datllry
PROCESSI NG omwidt¢lorSwat aadepﬁﬂ%pﬂﬁd@e sm'scareeunmtmﬂ phdt lexamingd o
the [elegse lRate ifitet §3 tie SGRRa4hat was inputted have changed from
the data that is stored in memory (step 386). When there is
‘no. change, proecessing qOes to step 387, looping through
steps. 385-387 (with a pa_u_s_e' of 125 ms in step 387) until
~there is a change between the settings in memory and. the
20 actual switch settings. When there is a change, power is
reapplied to the LCD panel in step 388.
Based upon. the switch data input from step 389, step
390 determines if the battery switch SWB is ON. If this
switch is OFF, processing diverges to the above-mentioned
25 BACKUP operation (step 391), while if it is ON, the
\/ condition of the lock switch SWL is checked (step 3_92) .
_ If the 1lock switch is OFF, processing of the. -_LOCK.
operation does not have to continue. Thus, step 392A. is
performed. This step switches the mode indication and the
30 battery indication on the -LCD display 32 to ON. Then, step
393 is performed to ‘determine if there is a request for
1oading of the film. - If ‘there is a request, processing

diverges to the LOAD operation (step 394), which was -

previously described. If step 393 indicates that. there has
35 been no request to load _fil_m,_ processing di_verges ‘back to
- the MAIN program.



IS negative, step 436 is perforned to determ ne whether the macro tefe
shift flag MI SIFT is equal to a value of 1. If 35 Ml SIFT equals 1, a
macro tele shift processing MI SI FT subroutine is performed (step 438).°
Thi s subroutine illustrated in Fig. 2 starts a reverse rotation of the
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determnelf the zoomle is at t i nt, whe the code is equal to
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Fig. 29 functi ons .as a Switchi ng,émet hod. for chan zoom lens 11 from

the macPgIBY r&Ri (i t o TREreRFESEy( MR ¢ FLiffent F T EON  SUBEOREIRSent
i nf or mai{stepi rzmhzqatm cal &d. unpgabhe teegepem-fblmemwm stee 399 tds the

T 95 CPPeBRIVEESod e TR THE e S8 I ThoBtRIGH,  rodde BB O T
goes to step 403. If step 399 results in_a_negative answver,
Frpenp and FLDRQ are each set to 0 (steﬁs 400 and 401) and
the FILM INDICATION subroutine of step 402 is called.
Thereafter, processing continues to step 403, where a check

20 of F1.DRO is made. ' '

- In step 403 and step 404, if 1t is judged that both the
loading request flag FLDRQ and the loading end flag Fr.pEND
are set to 0, power to the'LcD display panel is removed in
step 405. . - | | .

25 In step 406, the switch data that were inputted in step
389 are stored in memory and the processing advances to step
387. If one of the above-mentioned flags is set to 1, step
405 is skipped. Thus, electrical power continues to be
supplied to the LcD display panel.

30 Thus, in the LOCK operation, when the status of the

" lock switch SWL, battery switch SWB and film switch SWF.does
not change, processing stays in the loop of steps 386-387. -
When there is a-change in the status of the film switch SWF,
only one cycle of the loop of steps 3884406 is performed.

35 When the status of the lock switch SWL and the - battery
switch SWB change, processing exits these loops to advance



produce lens |latch data (LL data) and exposure data (AE data). - These
two steps are al so.performed:if: the result 30 frg@mthe test in step 436 is
negative (i.e., MI SIFT flag®does not equal 1). At step 444, a test is
perfornmed to determ ne whetherithe rel ease 6% tch SWR.is set to ON. If the
rel ease swit ctoSiiffei nefEFstapl:dat thien routinel6) is” “frade as to whether the

o Srep 4as TaTH 8 §§‘§fé§&§§t 258 pidno mrg Wit (IF d¥esy s@rsiband
the | ock .switch SVIeforéFE,esch:d.lﬁMﬁAﬂh@ DABA aT/On subneutine, tiims‘prdﬁdd
creating a reiﬁaﬁﬁtaa%n "Bl%esdPEbeitn | be! hd CrAsh SUBLR VBE Sthe

OFF, \{ he photonetry swt the zoom s
macr o swi tZh &iFaBceN neasurenent ssiefhy e dateh \Rﬁérefﬁcgﬁerﬁoﬂm-i-?o-

448 are const@qilypeeld¥éRd. |RefdfenssUtoroftni® bestusBivntPid4bade to
i ndicates that,the_photonetry switch SWs is set to OFF, or the result of

the test in s]f%% 428+ indicates that the |ock swtch SW is 10 ON, t he DATA
| /O operation di vepiigtaiis :t feldtisénéeh tof §'lf@pM°~| e i Ogr%@irééeﬁbﬁdt esin
made in step 444|nd|£ater#sthaéther Ieas SYR.i s, se O%I"aéﬁep
450 is procestRUFSRABES FEM dorklit d pro EPgRE tHa RIQ_EA B, ¢
SEQUENCE perdisbancés fior uliesé edtepsFiage 312151!1:1@5 doncmdri)ghhwsxlﬂa\l&af

LATOH (LL) SUBh@UU Ieed Aol Sho SHBRAY "Be op 8101 g} Fbflanpil, dhietifee

mmeasur enent orrra I'S conver to a ance neasur enen
step (AF stelp'?asuneneap 4t8p "l'theogirespondsy(to nBagurefent apdedistance

restricted tomé‘a&i? Hkv@&é&’o[%“] cRrrbspothdad MBIl guH \Lalyem[.err 186 ,36as

Thereafter, ste 4282 1S r med erein a defermnation i s nmade a¥ to

whet\her t he b‘-’%ﬁﬁﬂchnsml-szﬁur A8dthe 2areEn mode nd@ns datdh skeps sare

15 represented in steps of "1" and "3" to "19" cerrespondlnq_

{_ - to the distance measurement steps from "1" to "18" of the

zoom lens 1l. For example, for a distance measurement step

of "1", the ideal fécus position for a lens latch step of

"i" is 9 m. The latch step of "1" allows one to take a

20 photograph in an in-focus condition from 'a_ range of 5 m.—o°,

For a distance measurement step of "2%, corresponding to a

latch step of ®3w, ‘the ideal focus position is 4 m. At

latch step "3", a photograph can be taken at an in-focus
_condition having a range of 3.7 m -~ 5 m. )

25 The ele_ctronic_aily controlled camera of the pré_ferred

embodiment is unable to take an in-focus photograph of a

- subject for di.stan'ce measurement steps of "ig9% to "36" ‘when

the camera is in the zoom mode. In this situation, - a

_ release lock or short distance warning (to be mentioned

30 below) is shown in the LCD panel 32. The user then switches

. from the zoom p'o'si_tion' SWZ to the macro position SWM, by

manually operating the main switch 30, so that. the camera is _

- switched from the zoom mode to the macro mode.
In the macro mode, lens latch steps are set from "1" to
35 %19", which cérrespdnds' to distance-measuring steps "16"-
"36", As shown in 'Fi_g. 28, distance measurement steps "16"

A R LR TR T
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not ON, the LL subroutine concludes that zoomswitch SWMis 25 ON gnd
performs step 4283. In step 4283, the subroutine decides if the di st ance
nmeasurenent step is less than or equal to "18". If an affirmative answer is
obt ai ned, an in- focus photograph car7ebe taken in the zoom node’
Accor di nghg, 1D £3dtespondctbeddns p2atehmdtep nea@ssﬁnytﬁé RwaeLessi ng

step Lo Bode' pBladedi R Ed FEOl "OF Hai Sy ofs iFafln Bopoain’ * ©1
det er m n&si 61 96s mradMaaxra olmthetchhstEBnS'll“ata&l&msepmt te taks ahan or

equal 104y l'f us%ﬁ'&tloéfaiﬂ %5 éﬂ@;&%}{c?éﬁ%?:mﬂ I# dz:?tfeml-l- ﬁ?stéﬂ@éu]' ne

i's term nateq rocessi-ng return | ow operat i on
LL i s5gr@§§§1rlrﬁmt" Btep hB18¥ correppongdsc (tat BACEL lenshdakahedstep 1"

(in stepndii86) phe Ih%aaf&%%% %éieéi&{wfé@ B ildnd / ﬁ@a@rétéﬁn"z"
Ther ef or f-or examg di_st ance rreasurerre'; ;egn als "2", a
a

lens | at &ff 3as st%‘l" .f°£s lgng LaEFY Stens & hBRAmI n

Fig. 28, meaeb dl'mimcpematur onEtte! takel dm iR~ focasemmtba;ﬁapm in
respectl | ens | at 3 to 19". Wien the di stance neasurenent
step (A eﬁ?“ﬁs %hgl e'aﬁ4e|n't han "19" in step 4283, step 4287 is
execl0ed 10 Distanie sneaaumentrms‘&ep:sl MaeM ato MIFT byverlaphi cascauses

a macro t Qat di,gp! aye [ I

addi ti ongﬁéﬁeltigagéil oc?%pf I@aé’ q:[her s séoé%éj ﬁ%ﬁ%{%}%%%gsbgé? %#%ed
because Whelotie thetzoen aadsma@mtmesi@ at thos@estepge ofThab is, 36"
whi | e thﬁh&%l&ﬁtf@éﬁﬂdh%&d@%”@fe inhekd I HORESIRE the! 3Rl i N-

focus pictur I's necessary to nmake the_macrQ mark blink as a:

war ni ng ﬁ#&tﬁacﬁhéij’?e@%fqiﬁezeaﬁe% axg OYRFLARPRAC G Lhe cFerg® ol
set tbe febﬁaaﬁxé OBBun&ar?S dr BheVal¥ng h@istkhoe Widw) oOnt tole fo6tEs

photogragh ge 1n éhe macro mode (1 m) to the boundary on the short >
distance sxde in the focus range.in the zoom mode (0.9 m).
This avoids a situation wherein photographing cannot be
performed in the macro mode because . of flnctuations in
20 distance measurements when photographing by manually
' operating the maln switch 30 to switch to the macro mode in
response to a warning that the taking of an in-focus
photograph is impossible in the zoom meode. "_
In the preferred embodiment of the camera of the
25 present invention, distance measurement' step "36"
_corresponds to lens'latch step "19" of the macro mode. In -;J
this case, only the short distance warning is glven and the '
release lock is not performed. _
In the macro meode, distance measurements from "1™ to
30 "15" correspond to lens latch steps  "1" and "3"-"16"'
performing a MACRO-TELE SHIFT subroutine (MT‘ SIFT
subroutine), to be discussed below. _For'example, in_the -
macro mode, when a distance measurement of "1" is obtained,
the zZoom lens 11 is operated to shift the lens_from the
35 macro extremity to the tele extremity in the zoom range to
correspond to lens latch step "1". The ideal focal length
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20 subroutine then proceeds to step 4293, which will discussed bel ow. Wen
the macro switch SWMis ON jim-step 4282, the LL subr ‘outi ne proceeds to step
4288, to determ ne whet her ' di st ance rreasurerre'_ step is greater than or
equal to "16". 25 If it isidéternined that %t isigreater than or equal to

16", StEDt 42et9ﬁ u&%aﬁemaﬂeimdsz%gngnn é?é nf;. salbiens! xhidwnvhiitedict Fme
nmeasur enent ste en e erfo i ni mum val ue
o ane Tt PP EoRn SiPealiug b2cRRELOHE o LHRKBL (A MR S
being 30 setS5tm =@ .when a lens latch step corresponding to a distance
measyr ement step " 16" ex
e o obed fbbcallittily G e BRURRIAELE el shBEORBEN®! for
equal to "89"SIFT), Lwild ot be tgivertyy tqgether 'with 38 eXplianatdioreqofl
to "19" in st a HELS AVBF ke S Oy 3
so as to causgﬂt ﬂgﬂi;}r,L IﬁB %%%&:taﬂ%x Ig%at edéon t%a%ggﬁ ME lg%ca?gréa %%%y
1, to blink. 2?h§°§l?hk$n§l§ﬁé§ﬁlpaﬁp al erts the photographer that the

subject is too clopget Eilpat Cagepd p&Frarméd ShACEREY DATH ULPo silSrédtine
subroutine is then caonpleted- and processing returns to 5 the DATA I/Q,

operation. |fSERR A20)e MRicthEr SANMEERAD L e PR 5008 Phethe chilm
| ock is rmog pBéi@édEdnS(tﬁélaéaﬂthogﬂﬁpﬂnngsoS wssehbcimww iYauélbj ext

o s oo S abbp 5ach EhATSSAT S B FAFE-Ar oA Tot Bhe, HiprlheRg s
Then, steps 41234a1ph4-266nuertedrtory&eldnamhemsm abgosenra tisxh aﬁmvenéerm
EQGEEJTZEZ SrOR 483, | dhel SHARAE DRIV 80 B Eidt, S Mot O
LL iS |ess tHemrbatignalint &n)3" .(fulid-opers amtuMnFonumberéqeil the "Z00m
the LL supgoujdhe gésféiah &t Sﬁ EHQ BpREIFIedd folai Nerigth Poditord, Qrith
subrQuti ne. Wen t ens
respect to the F min o the zoom lens positioned at the wide
_extrem-:_.ty.- ‘At step 424, an exposure operation flag is set.
In response to the .completion of step 424, step 426 is
executed to input distance measurement data from the CPU.
20 Then, at step 428, a LENS LATCH (LL) subroutine is called.

' _ After the LENS IATCH (LL) subroutine (see Fig. 30) is
completed, step 430 of the DATA I/O subroutine of Fig. 27B
is performed. In this s’tep'," photometry data information is

25 input. Then, in step 432, an AUTO EXPOSURE CALCULATION AND
FLASHMATIC CALCULATION (AEFM) subroutine is called. When
\,4 ' the AEFM suhroutlne is completed, ‘a test is performed to
determine if the release lock flag RI.OCK is set to 1 (step
434). If the result of the test is YES, processing diverges
30 to a RELEASE LOCK PROCESSING operatlon, at step 435, to. be
descr:.bed below.

If the result of the release lock flag test of step 434

is negat:.ve ’ step 436 is performed to determine whether the .
macro tele shift flag MT SIFT is equal to a value of 1. 1If
35 MT SIET equals 1, a -mac:o tele shl_f_t processing MT SIFT
subroutine is performed (step" 438). This subroutine,
illustrated in Fig. 29, starts a reverse rotation of the
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LL is greater than "1", LL is increnented by "1" at step 4286, the LL
operation subroutine is term nated, and processing of the DATA I/O

operation conti nues. Therefore, 20 for exanple, when the distance ’
measur ement step equals "2", a lens q,ch step of "3" is set. Thus, Iens
| at ch st 1 Il Lo C e.0 -
di stanceggéasurerrentl&ngt éte§5§38‘ﬂf sho éeﬁé’%ﬂﬂt §EQREEE§SE'

PROCESS| mevey tovandse t_*ae tele eptremitrsE mmist@s mmem is

et ey “CORpLELELy o pbBILIOR HePoEC iﬁsﬁééﬁwa‘“ 03“"? rf’tj%as 52
et her ery swtc i
i s execu?%@f ordRoR the: ﬁ@fk—atil'?@dprﬁﬂ tayteRk: dif medesaty

af fi rsrat43y83 dehe.r onailistthél® thesubbm lens testimethe E:éet(tah &ﬂmél353)

orr, 1 neCASo Pt Ao B0 L RoR" Sl Ty chodac coBPRethe R,

switch 3482 samil, 4883 plourse untidnittheh 23Wsn | e ﬁsdpbbétlionbdsmttcth SWL

is OFF, P t C uous

| Sop bersad¥ S PRk {6l d8acPROT SIS | el LAEBobn AU OO,
changes reaghgs i $he hposdbions where n FOS gqualehctBgi t ithe t Fevexseer y ;
swi tigh S\e&ata&FFotsethbngzém M Ehoy $ui tﬁb\@e(ﬂz%n&r aY ndedalng the

| ock c Wien batte swi, t ch ISt OFF
b e SAPRATH FRRELDE | BBt Beghamh (ALERy 4388) and
di scusth&b‘owé'—ep Wa84 thas M’DMXQWMI cthevmosttsen Coda:Ppsotlst he | ock
' tch ichedided O sing t q gt r

g\IIEMQJEN per(ﬁ |(oén%\é Pase6y ta déﬁ%%mﬁﬁugfr gﬁe %erpsf%q{ 1 ﬁr UCFI onsu
t hat coPﬁ’&i"‘é’e W@a@@d&dﬁm@%eﬁet'f%" Arhleoepbeﬁwen atepsges
frousst aps4S@and 4386 WdAurté Qxﬁﬁfl.athénpoditﬁ_b&s&@de 'POS equals Cy. *J

When the zoom lens is set to the specified position of the

tele ektremity; a zoom motor brake (step 4387) is applied to

stop the rotation of the zoom motor. This completes the

MACRO TELE SHIFT (MT SIFT) subroutine. Processing control
20 then returns to step 440 of the DATA I/O operation.

'To summarize, the MACRO TELE 'SHIFT (MT SIFT) subroutine
of Fig. 29 functions as a switching method for changing the
zoom lens 11 from the macro extremity to the tele extremity
when the distance measurement information indicates an

25 unusable range in the macro mode.
After the main cCpPU executes the MACRO TELE SHIFT (MT \J
- SIFT) subroutine, it performs steps 440 and 442, so as to
produce lens latch data (LL data) ‘and’ exposure data (AE
data). These two steps are also performed if the result
30 from the test in step 436 is negative (i;e.,_ MT SIFT flag
dces not equal 1). _

At step 444, a test is performed to determine whether
the release 'swi.tch SWR is set to ON. If the release switch
SWR is OFF, a test (in step 446) is made as to whether the

35 photometry switch SWs is set to ON. If the photometry-
switch Sws is ON, step 448 1is executed to decide ir the lock
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above. In the RELEASE SEQUENCE operation, an exposure control 15 is
obtained in step 4501, which includes activating the shutter of the canera.
Step<4502 is then executed to determ ne whether the nmacro tele shift flag,
MI SIFT is set to 1. If MI.S|.ET equals 1,7 tep 45 S executed to decide
if the macro switch SWMis ON he macr® ‘switch. SWMis ON, step
4504 is perf @wigtbh wphisxoﬁut exf EﬁEleRGw&MT vﬂiMstﬁl"leth@JtDm

The TM SI FT outine.is t reve se, of,the

i n_connect i O?Fu}\ﬁtﬂ ppFgtion, gc khe%%eSteg f’t‘f‘ihe%@&%&? £V o?eér‘%ﬁ%
‘specific opemtamibpimode. TM'.mafﬂ' ps, dgbrthei releaseotswgitwn SWR\hds (ORF,
macro switch t%%lﬁo&*eﬂ{f JM&EETSﬁEbri utgme M &ESz66m" Bl EBh! szZQﬁ:m

lens 11 to the Cro. posi

ter a&foto graph has been taken in t
'zoom posi 8 othe \prere héwf-EEE NBRAROLSH N, s&br’é%&?%%eTﬁle smﬁgﬂpﬁé‘ﬁga‘s
;?floceSS' ?ﬂ dvbfyh%r[r)ﬁ% t:sﬂ:t eps/ '3 cwrma Oélzl*:é%oggt&ﬁgiﬁ%krfb@meavagce t he
ilm e Qperation is in and. IS uss
the macro tele shi é?%grﬁﬁuéi \g]e*sl?e hgﬁtwa's" p@FPBr%&C f{“gf‘éﬁgﬁgo hiat
not equal tothe tghotamétiprsédtennisisgishsekertd RFFpcor dlie chesuiti ©fON
(step 4503) nd FT .sulr S 4 f
Rat her, the M%E&J%oééﬁa&nﬁéﬁé {:ﬁ‘Qt éﬂé &Sié Wi% gfﬁ\}g(rise
to the WLRD OWar &hieoDATH mmao#pw@iwws&wh bR thesgbant; F?fFltﬁ
33. In the MANR gﬁ@' ,,pn the wind pul se counter WPCNT is set to be equal
05

Che. prefertod onbdd AR (oY MAde A riee 46h Lhgicatessinat fhel H¥iende.
to sge if FLBgNBchs supudls isetl tdSioNe a lstasp 50 | ks rprocéssed hewhehnedn| tha]
equa.l\s. 0, computer program diverges to a RELEASE SEQUENCE operation,
\_ 15 illustrated in Fig. 32 and discussed below.
LENS LATCH (LL) Subroutine '

In the LL subroutine, shown in Fig.. 30, distance
measurement information (AF data) is converted to a distance
measurement step (AF step) in step 4281. The distance

20 measurement step is restricted to a minimum value AFp4, of 1
and a maximum value AF,,, of 36. Thereafter, step 4282 is
performed, wherein a determination is made as to whether the
macro switch SWM is turned ON. - When the macro switch SWM is

" not ON , the LL subroutine concludes that zoom switch SWM is

25 ON and performs step 4283. = In step 4283, the subroutine

A decides if the distance measurement step is less than or
equal to "18". If an affirmative answer is obtained, an in-

_focus photograph can be ‘taken in the zoom mode.
Accordingly, step 4284 is executed to- perform the necessary

30 processing to provisionally set the distance measurement
step value as the lens latch step LL. The software routine
then continues to step 4285, where a determination is made
as to whether the lens latch step LL is less than or equal
to "%, When LL is less than or equal to "1" the LL

35 subroutine is terminated and processing returns to the DATA
'I/0 flow operation. When LL is greater than "1", the 1lens
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processing exits the WND operation and returns to the start 10 of the
MAI N program If [err] equals 1, the FILMIND CATION subroutine,
shown in Fig. 21 is called. . The nunber of pictures taken before the

wi nding operation is indicated (step 45053), and the WND PULSE CHANGE
subroutine (shown in Fig, 23) is calfé%d in step 45054. After the 15
execut | ofagech h%t'?PNI}IPLLSE ingneasesupbButHt dnadwkeRe 428S5) . | mBye one

frame, apielcauding i AEuFidBEs aheStBATA5878 aspéfhﬂimher m&i@i‘é‘&

operatio shoul d take place. t he determ >

ot ocessi AG¥d © et a5 hEASEBRRAE , oBp” SaHaTH Y5 | i na
operati oa ZIéns slabclbespepf a@fetB " piscseti.ng megrtwisusnwﬁimm«t t he
film 5CO er ] crgase _ Ul t he
st art Sor AREC SRR b pAdT " 28 a8k, qlatanad MISbincAE ebBE T 48,
di spl ay B$"operrespends thmta amspmtimetlm@s hhatcbeatepkeﬁ 4 .,e.3, e

di spl ay ganges 25 for instance, from show ng the nunber "1" to show ng
t he nu'nber o 2" . Operation of the Strobe Unit The operation of the st r obe

unit will enaithel distances cpeasurenent steps(AF, step) gis mgual

representg bbe Ptle%g tHHrlggfﬁ" Ofn tg@ al@ﬂb 3, eg@ yuﬂszt EQ hesRited q q

|nve i on c i nFi 0 as. beepn cqn ense
gbto gmﬂ‘ﬁasﬁgeste%e ?ng'P Hig g eé/]raeq atggmf %R 'L'Jpel"g‘{

the strobaugdés a |msdrocmadik sttlfans ﬁsatdisp]raeq:dandnt thensLeDcidimpd ay

| |1 ust ra%&ﬂei” toh%l?i%lé | Og‘gﬂaé&dfhgh %e&l %sjeo 1YeIe ?ﬁ&? ?55' gnqg; the

sane ste nunber to nore e SI al N :
pert ai ni fgtt ot Ae 0|§é=reﬂ i4287fig Rexfe alP%c@%%rVEEEdthPt #ﬂsft@nm N v

progr amﬁé&&ﬁréﬂeﬁtg%te% afdl 1. tHOVENRde btf ingd ogge wde&ﬁiped thaat the

came\:([jl egggg gsthe resent |nvent|o has ﬁp@gﬁgg g gﬁgr |ch 5\#

conta? ns Bhésr dhey Zoon Mads lei bR &

focus picture. Thus, 1t is necessa_ry to make the macro mark
blink as a warning aid to. the user of the camera to turn ON
the macro switch _'__'S_WM,. and set the r_el;ees'e- lock, so as to
prevent the taking of an out—of-fOCu's ";Shetogr'aph " The LL

20 subroutine then proceeds to step 4293,' which will discussed
below. ' C

When the macro switch SWM is ON in step 4282, the LL
subroutine proceeds to step 4288, to d_et.ermlne whether the
distance measurement step is g_-reate_r- than or equal to "16".

25 If it is determined that it is great'ejsr than or equal to
"16%, step 4289 is 'performed, wherein "i6" is subtracted
from the distance measurement step. Then, step 4290 is
performed, wherein the minimum value of lens latch step
LLpip is set to "iv, This step prevents__ LI‘m:.n from being

30 set to "0" when a lens latch step c¢orresponding to a
distance measurement step of "16% occurs.

After executing step 4290, the software subroutine ...
proceeds to step 4291 to decide whether LL is greater than
or equal to "19¥., 1If LL is greater fhan ‘or e_qual_ to "i9v,

35 LL is set equal to "19" in step 4293. In addition, a green

lamp flag GLAMPFL is set to 1 so as to cause the green lamp
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the canera. When the MAIN program (as depicted in Figs. 9 and 10) is
started,~the input condirtion f the tele switch SW, w de switch SWV

rel ease switch SWR phot onet; switch SWs5 10 and “ock switch SW. are read
and ttheir conditions are std& ¢l in a menory (step :
Fig. 34). Wen the main swit’ch 30 is novedsto the ZOOM position (or MACRO
position) fredythech®ed pusitheoback efeddienanexa damdnrledtﬁrblrinke | Tl
operat | on {EREhKIRG SheEh. g MIURLS) H pHdtodl FpHer ehde ! BRe Ml ect

program t hat this tine, hargln ]
set to 1, whisetepacdiosg fﬁ‘hg@l¢mﬁn§°?¢cﬁl®9¢iﬁf@ q—'ﬂd’a’\g 1Eﬁ%"F‘?)‘re The

anS'QQ f or BI.P Hib¥bu¥ 1 2 51 85 therf ediip18eé@r and Npiogessiigt retitms. tat
step 3, the input conditions of iWI t ches agg re-read:. 2Q The MNAl I\A#é_rloggam
ANger LR

cal | s t he®zobhes PHdutF/R sOPERAE 8s MAFER, VeTey o RERRES

lens to a | ogati ¢het rﬂagmfesﬁeﬁhéheeawatsehm|msnaudpemmrm thathe
MAI N progra erein,the:- zoom su utines ar, r Thi s
ti me, when &%%BQFFPBAEQ & Pﬁ?sﬂ&’ s eh Zé;giﬁf%e z%%% e%iﬁg
processi ng goes tIfsthe 4istdncs apeals"ureilentnsdnepcoisillesa shamh'16" ln
phot onetric 5 stored p o. 0 f

phot onetric é%% Ezéﬁ %Q%E\A/ggg%eago a%e%%@alrtg (L:gt)egaquggkbvv?eér?’ ¢-?t hglr%fgre
no diff ek@ncEtagpMic &IFTh¢toks t Fhengp EBEPS 39284hken 4@@@0@%‘?%59@999

FCHGST equal g 1tﬂeAﬁaF\ﬂTe‘i'd aéé&ﬁbeW%o%O%i&msé éﬁégssf ermiest t 9§ hehe
MAI N progra e value 1l is set for flag FCH erefore ‘ﬁbeesilng
gi

goes to ste SSBaPSede?@‘%tﬁ%?Ptﬁﬁ Xo?e h
conpl eted. Patthestepols capm:lat cxfeétasmomaaet aﬁSsltepn 4285 deal, detemineng

t f t 558 d t thgk th t§pb
|s teansferred th 1 s“1egE” s, ng W0t o B Eafa‘&%g proceSSI ng

bei ng chargeﬁ or i s"not berng c
goes to k% epe@édlt bost'al, lthsrglngubm'ou@m@be-scmit@tq%t@pﬁ processing

~ returns to the DATA I/0 subroutine. When the lens latch step
LL is greater than nye, LL is 1ncremented by w1i® at step
4_286, the LL operation subroutine is terminated,and
processing of the DATA I/O operation continues. Therefore,

20 for example, when the distance measurement step equals "2", -
a lens latch step of "3" is set. Thus, lens latch steps
from "1% and "3%-"16" will correspond to each value of the
distance measurement step "1-15", as shown in Fig. 28. -
RELEASE LOCK PROCEBSING Subroutine

25 The RELEASE LOCK PROCESSING subroutine is illustrated
in .Fig. 31. 1In this subroutine, a determination is made as
to whether the battery switch SWB is ON (step. 4351), and if
it J.s, step 4532 is executed to determine whether the
photometry switch SWS is ON. An affirmative determination

30 results in a test being made (at step 4353) as to whether -
the lock position SWL is ON. _If the lock position SWL is
OFF, the suhroutine loops back to step 4531. Therefore, if
‘the battery switch SWB is ON, the photometry switch SWS is
ON and the 1lock switch SWL is OFF, the. RELEASE LOCK

35 PROCESSING subroutine performs a continuous .1loop between
steps 4351 and 4353, until one of these three conditions

which is also shown in -
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560 and 562). At step 554, the charging flag FCHGDSP i s checked to 5
determine if it is set to 1. Wen this flag has been set to 1, the red
lanp indicator Rd will blink (step 564) and processing is transferred to

step 50 for the 125 ns pause ‘before Ju ing to step 3. Wen flag FCHGDSR
50 wit hout causing the

d t
10 “red TARRSPRT: CABAE et FUR 1AEP p{é)\ﬁ%ﬁr'ts‘mﬁgﬁfgvn@i\f»'éfqraﬁeh%imqr the
| nput cdﬂdethohten? switehl swswitbc DFB\W semuien@\ﬂﬁect rplﬂwn;)éﬁ-}ewj_%,r,t 02
SVR, ph ng, Lo - obe capaci |
charggdqﬁir@ﬁfel ICo’c?)V\bg ? %ﬂa gg% iégg\/\ns&,g% ﬁS 3% ﬁf{r 3. 15 | f_the
char gi ng of tWeemather pattery sehpcht SHB\MitSmtﬂmSeéeeﬁ‘Eds pnmsséﬂﬁgvm\l)
diregg @t W10 P TheP ﬁﬁégu%'fhlr%,&ééiéﬁop SHIR £h3argi p?Fof %ﬁ 4 obe

capacrtd){ an turn off the re i ndi cat or ‘Event ua e routlne

will seHgseq, abeyess. When the m#nomﬁerxh&r'étﬁg &S hisssedbdo

capaci t OFH,s cw®nphet BockpEndeehi rie HedC arsioN ?ﬁé“?ﬁ até%tﬁtﬁg.iacgﬁr g{ge ’
er

char gi ng trobe capacitor is stopped an
Is tur ne(lJ’%O‘iArig{sp equr 8. Processi ng then continues to step 570, wherei n

fl ags FERUBASE-GRYUBNCE| Q!SBI'MQI)SP are each reset to O. After t he
chaggi ng of gy st rsebeigi %ehs mém's@ér?d in@{\ﬂﬁf@?igﬂ tﬁ%%ps 3 to

50 is repeatgdly carri.e tinme, Bt ol

depr essEQMRE, sPnet‘BﬂotWﬂ‘s% WWP?@R °§t-ep Thig | Pppﬂagéonhat 30

there i diveegesgEricn tdEePhpsOnBE T tHeSPATAN IFO5 Gifdtd tidon e schERedSSI ng
goes to,gLeE 48 to determ ne whet her the photonetric: switch SWS I s ON

t he phoii ?I’IC switch SWs is OFF, processing goes back to step 550. V\hen
it is ON, th&nr&lrel RELEARR o%EWEmE i epexahiddnef An( expPSHER) cartacds W/

chaggi ngs ofosttteiﬁéa olaeh caeagl tPEod 3 %hﬁrai?d ﬁetlﬁlaeé?%ctaeﬂt%ac egfenY
di vergeshtgtgrsecr, he Ic%?nerruac.tlonstep 4502 is then executed to . U
determine whether the macro tele shift flag MT SIFT is set
to 1. If MT SIFT equals 1, step 4503 is executed to decide _
if ‘the macro switch SWM is ON. ' : '
20 - If the macro sw1tch SWM is ON, step 4504 ‘is performed, -
which ‘executes a TELE MACRO SHIFT (TM SIFT) subroutine. The
TM SIFT ‘subroutine is the reverse of the MT SIFT subroutine
explained in connection with Figs. 27B and 29; hence, a
further explanation of the specific operation of the TM SIFT
25 subroutine is not given. When the macro switch SWM is ON,

' the TM SIFT subroutine operates to return the zoom lens 11 ‘
to the macro position, after a photograph has been taken in </
the zoom position. When the TELE MACRO SHIFT subroutine T™ |
SIFT is completed, processing diverges to a WIND operation

30 (step 4505) , to advance the film. The WIND operation is
shown in Fig. 33 and is discussed below. :

| If the ‘macro ‘tele shift flag MT SIFT test that was
performed in step 4502 is not equal to 1, the test for
determining whether the macro switch SWM is ON (step 4503)

35 and the TM SIFT subroutine (step 4504) are not performed.

'Rather, the RELEASE SEQUENCE operation jumps to step 4505 to
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80 constitute a STROBE AUTOVATI C EXPOSURE/ AUTOVATI C FOCUS ( SAEAF)
operation. In the SAEAF ope -on, illustrated |n'1?;? g. 35, distance _
findi'ng data Dv, photonetric® fata Dv and 1SO data 5 'Sv are i nputted (sf.ep-
576) . At step 578, an exposur.e val ue Ev .Zla cal cul ated by adding the

phot onetric ggta Bv g:d t he 1 SO data Sy a FLASHVATIC (FM . '
operation i s%YergeFudhry "I:F@e?m%?%"ﬂal ue Ev, distance findi ng data D\/

and | SO dat awsND oﬁmtmn it is necessary to use the strobe 10 to
obtain a properly ed flag EF I n to
whi | ewhen t he stf’lt'l?e p?%ﬁ%&?%d I%’b TR gH%@I \A‘Jﬁ% set "kt"n
step 580, a operaltiomdd:hen windr pudeeniosiindrey | WRCHT FlASBe&qlm sbé equal

rreanlngt at g Lhagstr, tﬁl’é‘re WS rape I
I S not ne%ests:gr y,4 6%?% s5|5r |ve%e¢s&t%€lgoé %’%ﬁ%ﬁggﬁk@egpgﬂaﬁ ?\gﬁm
to be di scusE&amgedpythe %feéft s=mbostinent rfé% the(inventiephe Anastebs

necessary, pwosw W enewk Oist J@tho $i8d e Wﬁh%tama&r% 1.

capacitor c i ng ion js co at Y atest is pade to
det er ni ne Wrr%iﬁ tﬂ& Gt i?le ngy obfef?j-ﬁgﬁg sWBeL; ErpEND | reggals o,
possi bl e to psecessinyr eidts thec SIND®pbratins dml tiethEns 66 PROCEEaLYG

oper at i t h I cato d.i S turn step 4) . The
cont i nug‘it;bs |#u§1&r‘1%t %&hfgf s%dfgh arrprIfR FroEND %%‘%i% gf rrssﬁt'% riii
phot ogr apherINDEEATEGNs tsuliscout ine § | shiowthednt RBighueiler iseleakkedut t ofhes

depressed. pAdmbéri %tnobiéﬁﬁi'bU StdReh Hofdte Stﬁabmnaiﬁg obeea%tmpeis

series of

capaci t or ar proceSS| di_ver ges
i nSY#uCt | onsfqag?aéﬁﬂs%/??ﬁ?e é:lh% WD %U’Lsoﬁ t‘é‘f“%‘ﬁt?‘t‘@r‘?‘?ﬁﬁne
FCHGRQ t o 1 (shewn58A) Fig.lee)CHARSE cepmadll dm i stepl UsS054 ed | AfEex. Bhe

ISR a5 2 e 1A 0TS SRS a0 66, a0 e
step 589 chddidd %t pae frame, determination is made at step 45055 as
to whether a REWIND operation should take place. If the
determination is affirmative, processing diverges to the
REWIND operation shown in Fig. 24. If no rewind operation
20 is to be performed, processing goes te~step 45056 where the
film counter F, is increased by "i". Processing then
returns to the start of the MAIN program. Thus, the LcD
display panel increments its display by one, showing that
another picture has been taken (i.e., the display changes,
25 for instance, from showing the number "1" to showing the
\r number "2v).
Operation of the Strobe Unit
The operation of the strobe unit will be. explained with

reference to _Figs. 34-37. Fig. 34 ‘represents the MAIN
30 program of the camera embodying the present

invention, as depicted in Figs. 9 and 10 above. . Fig. 34 has

been condensed so as to emphasize the instructions that are

related to the operation of the strobe 22. Instruction

steps that correspond . to. instructions illustrated in the
35 flowchart of Figs. 9 and 10 have been a'ssigned the same step

number in Fig. 34 to more easily explain how the steps




35 the strobe capacitor charging is conpleted. When- it is conpl et ed,

processi ng goes to step 590, wherein flag FCHGRQ - is set to O, the
charging of the strobe capacitor is inhibited and the red.|lanp indicator “Rd
Is turned OFF (step 591). - Pr OCESSI hen d| verges. back to the SAEAF

operation, wa Vi OUS \When th of the
st robe c%?fé’é?iﬁr"?siﬁgt EBB %%/ré%: ‘ﬂ?ot’ ss‘f‘hﬁ §5Eohe, §f3p%§§’fﬁ% erm ne
whet her wikh ptbé oMALNi prsvglrauh shen SLrOFigs. (heapdotOnet Howeswmint,cHSWS is

OFF, 1. Th h
of thgrgfés‘g%%ggﬁé?%gtiéé&pﬁﬁgé gﬂeséhm%ktagdé:and heé?ed | anp |engll gggwRd

is tur né@h@]:PI(%Q%ptSQiﬁyvePté@éBshﬂg tqfehy r @ng nMAIN « REOGRAR pWh;

listigig ntdfhes 3411 VER8 Pe2etanitdnstirddis dit tHer Mhdl Bpetadion lofgoes to
step 564 to enable the blinking of the red lanp-indicator 15 Rd, because

flag FCHESCaMRY&et to 1 at step 593. Afterwards, processing returns to
step S3, aft EWhéﬂiletﬁ85mn* probftdm i (ast&epietedUdhi Il?jtém s9rahd Qa)acitor

et el th d |
or ocesniif Bet LT ke | AEehEC SRS IRECLE (R teels” dffeaniBut, oo
558, 56@;1:3545»:5% SEWanteleasaf switohe SHR olphetometrbe swWitghn§Ws
openg | %*3@&;;&@%@@ 4£d +288 Andi €RbeL Bdnaittiuhaear@‘ fsﬁo&teoo 568)

and fIa

are each set 570
Processi %W‘g@és(?ﬁegtép 5’9?39519 alsq st WS%% ?é‘& §B?0n |
depressashearmlaixheswlwbnrmbr i awdved tes she mmwﬁtim soromCMash is

e ecnfPinl o it el RO 1) i
bei ng crfmogeotheomcK operatienpHsienriihed sapeve snd |%?‘W ag Fgﬁ *592 in
the16HARSS. gRRiatEONEher RAENS ipi®gieas titatt 29 BABwhoirchElRK. 34. At
this time, charging flag FCHGST is set to 1, while charging
flags FCHEGRQ and FCHGDSP are set to 0 before pausing for a
period of 125 ms (step _50) before jumpi_n_g_ back to step 3.
At step 3, the -:_I;npu't conditions of switches are re-read.

20 The MAIN p-rogram calls the zoom subroutines (which were
discussed above) to move the zoom 1en's_g to a location that
matches the switch settings and then returns- to the MAIN
program, wherein the zoom subroutines. are carried out once
more. This time, when the positions of the main switch and

25 the zoom lens match, processing goes to step 47. ,

At step 47, the input condition of the photometric \/
switch SWS stored in memory and the input condition of
photometric switch sws that was read at step 3 are compared.
When there are no d_-ifferences, processing goes to step 550,

30 which checks whether flag FCHGST equals 1. As noted above,
when processing is transferred to the MAIN program, the
value 1 is set for __flag FCHGST. Therefore, processing goes
to step 556 to determine whether the strobe capacitor
charging is completed. As the strobe capacitor has not yet

35 been chi?_.argede___._ prooessin_g is transferred-_to step 558 to
determine whether the strobe capacitor is _hein_g_ charged. If
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whet her the lock switch*SW is. ON. If it is, processing goes to step 593
so as to inhibit the chargirg+of the strobe capaci@r#and turn off the red
| anp *i ndi cator Rd (step 594); 35 before returning to.the MAIN program [f
the main switch 30 is not ins LOCK posi tjon, processing goes to step
596, wherein a.check is made to determ whet her .the charge tinme
exceeds 15 sddendgstrobet gapacitear ti%neﬁc@&i@m?mﬂe PyPsessdng; qres
to step 597. td stefOBB010t0CkEaE IEhHAFONG!S the' GiQSHEJcgpasitorst Rtds.
5 At ste 598 rocessing is suspended for 125.ns before the-red lanp
i ndi cator Rd 3 v%%h to start blinking (step 599). Wen the
photonetric svm tcmSVBtep G%(,nebheng:mtrqimj phibag g FEHGOSH nienebeckedakks a

i Tl et e AL B T ke o g e

switch SV\S ll,s the tnedomammrdndésa x sRd oWl t b 5?59& 5964) sand
and 594. ?a s%gﬁq Ife thansiredied WG Chtep i5v ffbiytﬁbarmsi ﬁadﬂdlts
red lanp ind cator s turned OFF. Process] t he $ g%v gei b?)c
the MAIN probeferendunpingste neteRodonetihen & %W@gﬁa B 89

| oop occurs lge gﬁgsqstqmso&@& Pbéceéds atot stepabgewtikthosttr @aelsdamachhe)r .

uh chever Cconed ( st * Tifiedhol R, 06, PEAFS. CUREH OEned g VEES Bo

charged vi avalrliatimts utni the dhpute condidions afi $hevteke gwitgh: ts&Tr
button 1 s bei@eldFARIE deyy, Pellfisa! B BANGHRY PhdbometEl &byl CHOBHS:

ol gased, e Siggélé?s‘é’%téé‘ﬁ%%%f’%ﬁﬁ?%&a < enanitas ofs “Shardefiodh b

charging i s nebpcaMetismb Wgse N m,semmdssm sﬁ@peﬁ@&of t he CHARGE

operatiop, procesying 906sd 2y fh§Pof “¥nkOobattey? 3 BT Tbiipletbl Within
15 seconds, step 556 will direct processing to step 558.
This will stop the charging of the strobe capacitor and turn
off the red lamp indicator Rd. Eventually, the routine will
loop back to step S3. ' . '

20 When the charging of the strobe capaciter is completed,
'processing proceeds from step 556 to step 568. The charging
of the strobe capacitor‘ is sto_pped: and the red lamp
indicator R4 is turned OFF at step 568. Processing then
continues to step 570, wherein flags FCHGST, FCHGRQ and

25 FCHGDSP are each reset to 0. After the charging of the

o strobe capacitor is completed, the processing of steps 3 to
50 is repeatedly carried out.

At this time, if the shutter button is depressed and

"the photometric switch sSWws is ON, step 47 "will judge that

30 there is a change in the photometric switch SWS setting.
Thus, processing goes to step 48 to determine whether the
photometric switch sws is ON. If the photometric switch SWS
is 'OFF, 'p’rocessing goes back to step 550.  When it is ON,
the red lamp indicator Rd is turned off (step 572), the

35 charging of the strobe capacitor is stopped (step 574), and
‘processing diverges to a series’ of instructions that



off .the red lanp indicator Rd and inhibit the chargi ng: of 30 the strobe
capacitor (step 597A) before diverging back to the MAIN program The

RELEASE PROCESSI NG subroutine is illustrated in Fig. 37. In this
subroutine, a determination is made ingiep 610, as to whether the rel ease

switch Uk Ei@&tv% rs'ﬂ'i’%abt ASTORATIS ﬁk@@%i@i \Afaﬁi‘%wﬂ‘iﬁs i‘bc?fselo 612,

whi ch det erm nes e -photonetric swtch
phot onet (SAEBAK) t@ew&sipe not ON, the red lanp indicator Rd is turned OFF

ath ftept614 amlt Rfmsemmrr eéye&&ﬁitbﬁhe Mﬁbataw’eaﬂﬁg Hewger 3s5,f the
phot one witc cesgsi e ei

feter m satanee hiadinasaats Moy erotrndfels datetihigng (R | o

| ock Sswistw laxes gut®edt petepbsv6)ine Ahoptebaﬁksnoaat epp@S@reTN@rl@feor e, if
the rel 0 o] hga\bg i n e | ock
switch ﬁ%é%ﬁufﬁ@e&f&% g +I\@ rou ?’%e \9% oévnsaégacgniarnuous )
| oop bedfifedatm SiepAbED, amdFBB.%HM&‘HICI (Bme oPPPﬁ@?:éoﬂhﬁéeeé‘GﬁHltﬂdo

change. yHidg 'éhet s F’o%@ﬂ'é Svéﬁié” B9, e%i&tﬂé@efiﬁaihgnmatﬂae be¢! ange
switch SWR tTo ON, setln the p h\grna{s1 swtch SWs to " OFF,_ or g¥i’urn|n
the | ocRSSwidalR Y- t o THRS mq DRCeSEATY H’*‘:ﬂ/\sﬂ‘% skrobs orr

\% nbehi:5 oEXiAWE Cbﬁsy)\?ﬁw q\llmmmeeedgwuﬁagr@mp HagVAFRLASHgr SmCFF
en t tC e n C rne
(oony eFT e e aRe el o R untadunddieth8] dalfihd "IbCHA Blgbicbiiine
checkedflpg WMSZDWMZ)E’Q ®efett? nihe whether it is ready to flash. If
the strobe 234 sHrdyed 0 &l tebt( ifindde £haaeEeEhA$:|d Qﬁlﬂﬂhﬁex—l) flag o)
0\

0L oc® ok PRRBAZ ESURaRD 1, Sbethe HAE N4 ORI p1 208, FEFIERE, o

-

sequencese befauseet ket Pabephblaghaphsr net nmemsaug.t opralcess jmot o,
flag F%‘@éﬁges to a RELEASE PROCESSING operation,' to be discussed -/
-below. When step. 580 determines that the strobe flash is
necessary, processing goes to step 582 to determ1ne whether
the strobe capacitor charging operation is completed. That
20 is, a test is made to determine whether__ the use of the
strobe flash is pcssible. If it is - pbsSible to use the
strobe, processing diverges to the RELEASE PROCESSING
operation, after the red lamp indicater Rd is turned ON
_' (step 584). T_he_ continuous illuminati_pn of the red lamp
25 .indicator Rd_informs ‘the pliotographer that the strobe will
flash when the_shutter release button is depressed. If it \/
is not possible to fire the strobe, i.e., the strobe
capacitor is not fully charged processing diverges to a
series of instructions that constitute a CHARGE operation,
30 after setting flag FCHGRQ to 1 (step 586) The CHARGE
operation is illustrated in Fig. 36. '
When processing diverges to the CHARGE operation, a
charging timer is started at step 587 and charging is
permitted at step 588. Th‘éreafter,_ step 589 checks whether
35 the strobe capacitor charging is completed. When it is
completed, processing goes to step 590, wherein flag FCHGRQ

x
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will be set to O and the red lanp indicator Rd wi|l not light. ~Processing |

then goés to 626. -:If the st be 22 is hot ready #6°flash, processing goes
fromstep 622 to step 626. At step 626, is determined if film
is l'oaded in the canmera. Ififilmis |oaded, groce g goes to step 628 to

'?)r(]eml\J/}A?Nt he is s\Hﬁ\l]Ptfo le bﬁh&j{ ehdry A gﬂqa%‘ﬁ teie b't@c?\é* ld’h%héﬁ:é%n iQd
e r ogg | no e UI’OUIeISSIe
and cont rgl gé&ﬁ‘}héjcﬁs §§E]t ﬁg‘el\/ﬁﬁ S‘r a*ﬁ‘g’fﬁglﬁﬁegg‘t 3‘ tb'lnieﬁe Ep

of the strobe59l). Bﬁccbssﬂmgsehém u\im;us foack das tHee sﬁmmgmp@hﬁluhf, h
a clear indi cgﬁ% | s gﬁgggﬁa%iguae dcharg| ng process. This
y

indigation is's raphe when he atterrptstotakea
phot ogr aph® .When tﬂbephotbgra:}d‘kaergungs andzhat sdnmebeo capacitprot bgr apdt

no charging s I C t r

s actual Iy u%?f“ fe*ad SBERRReina A Y ip  593°0Y Utailis hdenl:
enbodi ment  of the gmggrzgf switch SWS is ON. If the phqtm;netg;g&eawltch
invention isswgl yst brFs d procedBinyg t&%ﬁs %hééeﬁ 853t 't%n%re‘t %!dcf'F@l‘fGﬁéﬂ
a noving barrgl 3K as_ shovvn in Fig As shown in Fi t he, front of
the canera bol§ hk co'm‘&l rghaggd.,ng afde §§%§§5P9rﬁsn9ag€&¥%ﬂr4K isyt hen
fi nder vmlmiovw.ﬁlﬁ.bﬁtéarah& €he TeghQaipe tina&wfnkd isuchraeda oBSS, (

It ot hack of th h
Containe a bt %bve%ﬁea%&n%céfﬁemf% 4FhFng, o ]’ﬁ"ﬁs@iﬁﬁd?r%%la&q&tﬁm |

second node boftBbgBK34a clear button CK, a 20 zoom | ever 10K, a green |anp

indicator (LED) Diynén'Bflob88B1hgdke80%hs! o knE Mt PO UE {€$88€ to

| ever 11K, a date

o/ step 564 to enable the blinking of the red lamp indicator
_ 15 Rd, because flag FCHGDSP was set to 1 at step 593.
W Aftez_'wards, processing returns to step S3, after the 125 ms

wait in step 50. Until the strobe capacitor is completely
~charged, the red lamp indicator Rd will blink, while
processing goes through the loop comprising steps 3, 47,

20 550, 552, 556, 558, 566, 554, 564, 50 and 3. After the
strobe capacitor charging operation is completed, the red
lamp indicator Rd is turned off (step 568) and flags
FCHGDSP, FCHGRQ and FCHGST are each set to 0 (step 570).

. Processing then goes to step 50.

25 If the shutter button is depressed and the photometric
switch is set to ON when the strobe flash is needed but not
ready to flash, the strobe capacitor will start charging.
The red lamp indlcator Rd will also start to blink whlle the
capacitor is being charged. L :

30 If the photometric switch SWS is ON at step 592 in the
CHARGE operation, processing goes to step 595 to. check

whether the lock switch SWL is ON. If it is, processing .

. goes to step 593 so as to inhibit the charging of the strobe
- capacitor and turn off the red lamp indicator Rd (step 594),
35 before returning to the MAIN program. If the main switch 30
is not in the LOCK position, processing goes to step 596,



- display section 12K and a date switch 13K Wen the back cover' rel ease
" lever 11K is noved froman upward stop position to a downward stop
position, the back 25 cover 8K opens. V\hen t he back cover 8K i s opened,

t he back cover release lever 11K is i he dovvnvvard istop pf)SltloglKV\hilte‘
-when the mg ver s . oV, el ea ever returns
toits upwar%efﬁ g Cﬁéc ig %rLevs'én 'g?eélﬂ%ﬁ/nﬁge EhAEgg EdM8n t he

bot t om 3(R¥Feeds bﬁnﬁﬁ&obéﬁy IR thﬁecbpp‘gﬁ %m exceledshdScamer a body 1K,

d
25 macr o Suorie., oty ded MR k&Y baly 1148 e P8 S 1#3”

posi t i on153§ec°ndszomqminmwm ﬁse m&981- a first direction,
i ndi csted by W%éﬂ m Fiprocdadiitly 218 S50BHeAILAC LR 125 i @@f’ﬁéesem

h h th cation as to e
sfatus oEnBl Fed Iam &%ﬁe&o&ﬁh SResivateds 9 onkars dnkinking
~ phot ogramstemtﬂ%)vmerwﬁml ahenphctonetoke awm’eahoswsplis dﬁﬁeﬁnéé}ﬁ t
SR e ema e S e B
way . SECMI!!PEWB@@BHENI‘ R hlg.sxksawzinfwmedmd mldjmgraphemfthaat:ahmea 10

of 10 strobe capacitor: is belil sinvention is illustrated. A
camera body 1K hag st at fionary arre *and ‘a noving barrel 3K, as shown

in Fig. 38. ﬂgegvnom § nPhofomstrifge sW#&ﬂh ofWshe isanset héey OFF,
cont ai n5prdcdssﬁ.ﬁgcﬁs15rdﬁlﬁéd!r%ﬁ&%g&‘ggétéﬁs‘lgeza fss"tdggln]giﬂ tfrvbr?évrﬂKgnrg 7
b, S5upr USRS Tl AL cuPRliRE, Jecn ] pieived SR P 7.
red lamp indicator Rd is turned OFF . Processing then \J
15 diverges back to the,MAIN program. ' ' .

| As long_as_the photometric switch SWS is ON, a progranm o/
Ioop-occurs;hetweeﬁ steps 589 and 599, so as to charge the
strohe capacitor for a maximum of 15 seconds, or until the
charging operation is com_plete, whichever comes first. This

20 _means that the strobe capacitor is charged via the
1nstructions of the CHARGE operation while the shutter
button is being depressed. on the other hand, when the
shutter button is released, the charging of the strobe

'capacitor is carried out in response to the instructiens of

25 the MAIN program. _ _ '

_ _' If. the strobe capacitor charging is not completed
w1th1n 15 seconds at step 596 of the CHARGE operation,
proce551ng goes to step - 597 to set flag FCHGRQ to o, ‘turn
off the red lamp 1nd1cator Rd and inhibit the charging of

30 the strobe capacitor (step 597A) before diverging back to

' the MAIN program.

'I‘he RELEASE PROCESSING subroutine is 111ustrated in
| FJ.g. 37. . In this subroutine, a determination is made in

_step 610 a's to whether the release switch SWR is ON. When
35 it is not ON,_ processing continues at step 612, which
determines whether the photometric switch SWS is ON. 1If the



e R (s L BT P AL T 1 ST 147 OIS o L

contains a back cover 8K, an LCD indicator 9K, a first node button AK, a
second node button BK, a clear button CK, a 20 zoomsl ever 10K, a green |anp
indi cator (LED) DK, a red |anpiindicator (LED) EK, “&sback cover rel ease
lever 11K, a date display secti.on 12K and date switch 13K. Wen the back
cover release |ever 11K is noved f an uphard stop position to .a downward
stop positi orfPhetemetrke switeh, Syﬂ et %ntli?lerﬁﬁckab‘&véﬂdél@qt@r Rd
opened, the baskewenéd opt'eaﬁes{:e?eaﬂ1Kn58pracbbei¢@/wuhféstmtmn
whi | e when the back cove 8K |

re.tur"ns" to i tREUWNHPY st OBWEYSFr O{Onts g"?ev?%‘a ack C ver &‘ﬁbvﬁff) evgr o,

| ocat ed on ttmdnnsw:hn@Ogoéstte shepralbodyhél(eiiiha dpﬁelrndamhimn dfs uﬂ&ﬂe

camera bo ] g a 4
button 15 a% at?éna@?% e P%ﬁél%%gﬁ ﬁ Egﬁeg,gl;' 'S Sﬁ\fg?i:b# libet vveen an
ON and OFF pdsttinmt 3@N. theoosubaaitt ing c&noms npask i ite fsEep 610.
direction, | "‘l‘iiéi%% Y BE' QWer Jrél'éa':seg s@ﬁtaﬂdsﬁnsqf‘sor@bﬂ' rerédl pﬁotome&%{

Speed swi t ch ZNHL IS se e 70 | ever

ON whe
i s di spl aced S¥i&eh |s%t0¥ r%?ﬁ’t%ec%ﬂ?brswigﬁpr ﬁ?”-'gé?l PrEn the RELEMSE ,
bOFFSV\heln themndtserm %fowir@plt ee@wgkmm gh&:&eﬁi?ﬁouf/ggtdd% mwal e
a e un e A sw o SWi t C an
s?//vi t ch N%@g \ﬁ%e(ﬂ‘? afd se?lva ?ﬁ 708 Bgt &}h%s%KQ onditions
respect i vel y changeleprehatdis 9)tH§X mp ats permtinatiedciby eeﬂtheered;@d@q
printed on 1% fyld1d e ré‘ﬁﬁé d&‘?)ONfloset%PH €ﬂgephBEB§nét§90swi%Eia

and. ZC2, V\/m are |scusse tall bel ow cover switch BACK

whi b i s set sf”§ &or Qftfon & lbé'c‘!@"@d%r the kock $¢ E?hlﬁi’ll'l §°pP§ssed down

and set to - When the photometric switch SWS is set to OFF, or the
\_/ 15 1loek switch SWL is ON, processing returns to the MAIN
program. '

When the release switch SWR is ON,. the red lamp
indicator Rd is turned OFF (step 618) and the shutter is
released (step 620). Strobe 22 is then checked (in step

20 622) to detemine whether it is ready to flash. If the
strobe 22 is ready to flash (that is, flag F FLASH equals 1),
processing proceeds to step 624, to set flags FCHGRQ to 1
and FCHGDSP to 0, so as to request charging of the battery
for the next picture. In this sequence, because the

25 photographer is not waiting to take a phote, flag FCHGDSP

Nt will be set to 0 and the red lamp indicator Rd will not
light. Processing then goes to 626. If the strobe 22 is
not ready to flash, processing goes from step 622 to step
626. :

30 At step 626, it is determined if film is loaded in the
" camera. If film is loaded, processing goes to step 628 to
execute the WIND °  subroutine to advance the film and
then return to the MAIN program. If film is not loaded, the
WIND subroutine is skipped and control returns to

35 the MAIN program.- '

"The operation of the charging of the strobe of

L SO



15 ON when the back cover 8K is closed and the | ever returns to i'ts lock
position; (12) Rewind switch REW which is set to ON when the rewi nd button
i s pressed; and (13) Filmadvance detector switch, which detects whether 20

filmin the canera i s advanced to.the next frame. Three zoomrel at ed
e contr8H ed by one zoom | ever, the cont act

switches T %E W DE a ?
poi nt | ayoutFeilff Pﬁe @°n4Pr°"W’(eﬁ‘t e PhoHoGTAPhGE vith
condi ti cxbeax eindpcatédnt ast Ho nthe SPatusTlE ddie chargtagf Qﬁ-o&:l&%s?.oom 25

t | t h
oheral| At FRALCRRAG %o  BRbVEX U the "BABLASERBREL Lty SRR e , o
mot or  arRE§eRPES ghootakewa mhetegrapked W;hemmhe ephoboghapherndoes The

sub CRU nent @ tehpe resdediddey . p %‘t@i;ff&!}iﬁé' ?&% %gﬁtﬁ%%g; ;?’EQ?“L?ED and

posi ti on,_sensor PS VI a_ an. aut of ocu

di st ancet q&‘fﬁje FRON Y ﬂﬁmeiﬁu%&tﬁ?@%doﬁhm }3shyais
(accordlatg:ua)llxheum wayi he main CPU. The drive IC controls the shutter
circuit ﬁt{‘ﬁ 5!9 : ommands from the sub CPU and out puts a trigger
signal to e_s%%‘glwwt Referring to Fig. 43, the main CPU outputs
comraends for Eme Figsml m—seyeraesenca’tdorenﬁodimenconbmta)r cametaur
signalp ligges (MP1 , MP2, MNL and M\2) tq d he?gg%%l’ntdl’lilﬁv hl:tcitgr; fgnot or

power control circuit, whi ch suppl i es power tor r|ve circhit,
swi t ched laistaEed i gh and | ow 5 supply vol t age according to the speed

command i nputa f cafeirae Paay GRJ Maa sageehtlllone WCNarreYesk Mahif i @ OFF,
w1 er MERAERFR Y, e e By g ey ed s Sé% PREHH i P 1¥0ulPr ng ¢ kot
vol t age the afawott f il thlelecamera body 1K contains a. distance
15 measurement section 4K, a finder window SK, . a strobe 6K, a U
photometric e‘lement such as a CdS, and self timer lamp 7K.
The back of the camera body 1K, as shown in Fig. 40
- contains a back cover 8K, an LCD indicator 9K, a first mode
button AK, a second ‘mode butten BK, a clear button CK, a
20 Zoom lever 10K, a gfreen lamp indicator (LED) DK, a red lamp
indicator (LED} EK, a back cover release lever 11K, a date
display section 121§ and a date sw1_tch 13K.
' When the back cover release lever 11K is moved from an
upward stop po'si‘tion to a downward stop' pOSition, the back
25 cover 8K opens. When the back cover 8K is opened, the back
cover release lever 11K is in the downward stop pos1tion, \/
-while when the back cover 8K is closed the back cover
release lever 11K returns to its upward stop position.
A rewind ‘button (not shown), is located on the bottom
. 30 of the camera body 1K. ' :
The upper section of the camera body 1K, as shown in
Fig. 38, contains a power lever 14K, a shutter button 15'I.<_" and
a. macro button 16K. Lock lever 14K is slidable between an
ON and OFF position. ' _ ' |
35 - Zoom lever 10K can be moved in a '_first direction,
indicated: by arrow rl in Fig. 38 and a second direction,
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10 The details of these commands are shown in Table 4 bel ow. The zoom
nmotor lets the focat length of a lens change to the tele extremity by
shifting the noving barrel 3K in a direction so that it protrudes fromthe
camera body via the 15 cam kjing when the normal r tion is executed.

Wien the reverseg otatlon {__s gxecuted, it 8%5 the focal |ength of the
phot ogr aphi ng | iﬂ’(@ o0 BYe¥ides B’?eop%‘i‘%'t:?ﬁﬁat’hérrrm% a

barrel 3K |n0heaevendaca|trimt iam. téothehistataneref the icHaagiig Oprvbisk.is
i ndi cative t of, .t he photogr | eps,
changes by I??ngg P_.'?ﬁl g‘r;t %?’gn'%c%%bgﬁ§ }&oﬁ cﬁﬁ%&}%rtﬁgig iﬁ'&“ EP
the ‘ens |‘ht't=ﬁEPﬁFd§° é;akemtphotpgrspl;xt reﬂhely ‘thec phabtegrapher odoesck
position, ®ifot iStesh ’EittBaWé{kdet@CEﬁ%@& Khid t
per f or med acm&f g togthl s informati o oraf s puir‘%osgﬁag%rcloo% %&E&%BK
i s attached FRtigns 48 showme evan ilfy Ehe gbargisgaE f the lf-r]@ﬁhasis
(ZCO, ZCl, ZA&wu&NDy anakgcirayhe code plate. G\D i s a conmon term nal
while the Otéﬁ%ﬁﬁoﬁﬁﬁﬁﬁgﬁgﬁi are used for code 30 detection. Fig. 44 shows
a di agram of 3K and each code produced when term nals ZQC0,
ZCl and ZC2 are iIncdigst v38+h63a coatisud:bndeémbaﬂl(rﬁzs'o loWa agamera
"traces"), pf g€ code plate shown by the ob ue s_Ln the figure, _
1 o Lo frdinbr, WS hELER: , 1e

wherein 35 a signal "0" indicates a portion 0 conaact i
removed, V\hlﬂellbﬁ%l'@h%ﬂ of "1" indicates a portion of the conductive

trace is not remye¢amera bbagtdfﬁcwa}a'Qn,st@tie?ﬁéfyb'ﬁaffﬁlorﬁ‘kt'QHdCOQe

det ected by _t he, COTL;’[,I nuity.relation of these termnal’s is known as zoom
t

codg‘r/ZCCDE oI W%%d%KPCBSaﬁBOEPVF& Ed9cod8-Di ¥sysboyey iine Fig. 39,
accordi ng t tHde fahawe- et ithed cat &0t dP Kt CavPalak zaormmgtance

. 15 measurement sectlon 4K, a finder window 5K, a strobe 6K, a
\-/' photometric element, such as a CdS, and self timer 1amp-- 7K.
The back of the camera body 1K, as shown in Flg. 40,
conta:.ns a back cover 8K, an LCD 1nd1cator 9K, a first _mode
button AK, a second mode button BK, a clear button CK a
20 zoom lever 10K, a green lamp indicator (LED) DK, a red lamp
indicator (LED) EK, a back cover release lever 11K, a date
‘display section 12K and a date switch 13K. : _
When the back cover release lever 11K is moved ftom- an
upward stop position to a downward stop position, the ‘back
25 cover 8K opens. When the back cover 8K is opened, the. back:
cover release léver 11K is in the downward stop position,
while when the back cover 8K is closed, the back cover
release lever 11K returns to its upward stop position..
A rewind ‘button (not shown) ; is located on the bottom
30 of the camera body 1K. :
The upper section of the camera body 1K, .as shown in
Fig. 38, contains a power lever 14K, a- shutter button 15K and
a macro button 16K. Lock lever 14K is s11_dab1e between an
ON and OFF position. “ | . _
35 Zoom lever 10K can be moved in a f1rst direction, .
1nd1cated by arrow rl 1n Fig. 38 and a second_ direction,
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The position code POS is used to distinguish five conditions of the

phot ogr aphing lens in the position between the wide extrenity and the | ock
position, the position of 10 the wide extremty or tele extremty in the
zoom area, and the position between the tele extremty and the nacro
position. The di vision code DIV is t0|dent|fythelens p05|t|on by
di vi di ng the #ddm $B® c‘%l&%@h Wbeh 18 set” g (ON when ;fhe
portion ahgle B@Stwadcm 11em;i' 30K a§myp1adéu a famesXil vmﬁhbnlmt £E6k

oty "Eneyeshtens BEHETAL Bhelon B 1 Hedl 4 Wip' e the bk,
When t heleuer 40&s nsotdis:el;acaad tfreomi the egenter; y neRtPails piis idvian hoyl N.-ém

"0 t05"g"1a;§g Eﬁﬁﬁn‘ts forbidden to stop in the area between the |ock
positi-on an oom area, ‘as well as in the area between the zoom area and

macro extreni€§) MeRyadr swikeh 2 MDA, ni made B csWitchr B | pnd\ ¢least ect ed

as OFF, sﬁs@chonmcba%ﬁfwoai:aceeltetwemoaaehrttsié %ﬂédéhﬁtﬁ(t%éﬂm‘(e ‘the
zoom m)tg{< % 055| ¥ the forbid en area. Ther ef or e, the' code
pl at e anBXsoFKnafesRPE é'?! r'u@FEd rﬁ?&te ‘he change from OFF to ON of the.

specified ter(@pabx mumﬂpdimt dedteidh nceddesa: bXr ¢dede prirtedion

confi r at in the forbldden area can be av0|ded
even :lgél g %?glg 8§§§gnéggb’%§§§ contact the‘code plate. On the other
hand, in the {20 Zeam fandd eénpmtsl SZC0s H/CL uaad f BC2;hewhbchl axegth of
t he Iensdlgéugggal Heﬂeﬁg‘iﬁebelkﬁ .addition, termnal ZC2 is used to detect

z

the tele 35 extremty 1 n the zoom area. Thus |s necessary to divide

thirteen stepéld) Bagk cayex. sw’-*?‘#‘t?\‘l\gKexHhﬁFB is 1ret okqt PFE
conf i gureié obagki ebver e@Elleared lers zuqmr@opﬁeé'&a%ow% nd’ @at Qo " 7"

respeisg (yﬁleh-e n tﬁo-r esgoggvgg gk\”igl 8 ngl ¥ lever[ eéurns to
1ts lock positlon, ) \J_
(12) Rewind sw:.tch REW, which is siiet: to ON when the
rewind button is pressed- and ' C ' o R
(13) Film advance detector switch, which detects whether

20 f11m in the camera 1s advanced -to the next frame.
Three zoom-r_elated sw_itcl__xes TELE, WIDE and ZMHL are

controlled by one zoom lever, the con-tac-;___t_ point layout being
shown in Fig. 42. With these combinat-i'éns,' five conditions
are inputted to the main CPU. The data is used for the zoom
25 operation'.' or mode setting. For example, ..'v:):zhen performing the
' zoom operation, the information for th"e-'- normal or reverse \/
rotation' of the zoom motor and the hlgh or low rotation
' speed is inputted to the main CPU. ' '
The sub CPU controls the range flnder, which comprises
30 the infrared LED and position sensor PSD via an autofocus
IcC. The sub CPU" transfers the dlstance measurement  data
from the autofocus IC and photometry data (according to the e
'cds) to the main CPU. o
The drive IC controls the shutter c1rcu1t accordlng to
35 commands from  the sub CPU and outputs a trz.gger signal to

the strobe circuit. :
Referring to Fig. 43, the main CPU outputs commands for

the normal or reverse rotation of the zoom motor via four
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[err]. 5 VWhen this configuration is used, it is inpossible to uniquely
specify a division code thatz:corresponds to the fggalsl ength of the |ens
onl y» by the use of the zoom code ZCCDE. Therefore, . the division code

is fixed by successively rewiting the digvj}sion code stored in nmenory as

of the mode BTG KTSa BT (MR AT AN, MG EL e, pofor, iV

provi ded Wit ekgektincti on of setti ng the exposure nethod. The exposure
met hod i ncl udes ary aRéLoROPBwERU RNt UHWMAE RN SEPPlied! P ONd5
modey(forced strobe _em ssi on node), .Strobe, OFF rmge ' strobe enj ssion

f or bi ddi ng n&é\%,m@?ﬁﬁsﬂ@%nﬁ& Siiityn sWikches | behyaen Rqd iﬂt,ﬁ”b and low
strobe ON lﬂ??h&)ﬁlry Rrél tdde _?bcotadhgatboahéasb&eaogmww;gmw 86 the
exposure nethod are oW, Nn_the guto npe no i.pdi catj.of ) i s_shown,
MODE A is prepdt egpﬁg %ﬁ?re%‘&}mkxft '%n@gﬁﬁwe‘ﬁﬁ’ho#&&“ 0%5¢co ?gwoﬁ?ﬁ
to auto, "1" babtersporslbtage sisosapphied2directdyptodthieo zuiom MotdH dt Bre

corresponds t XPRASUr e QU eg N, s 4w COLLES ' nd,
"5" correspon sxt"'{h?" UIQ'%& 5 s?’?’o 'eWW‘njésn t N S g Eﬁ#ggﬁ&gKb‘lwgfﬁggg LS
operated, thsupplded iaftémniederihg thedvolbageoko BKspegidtieshyakue.

sel ect thg phot Ogl;l?é)hii@@ahr{&gmgf thdse kbaﬁﬁaaasphgfﬁgrmgmtaasiear@

avai |l abl e: -one-franme photographing, continuods photographi ng,
self-timer, B®d@W-e self-timer, nulti- 30 photographing, and interval

photography.  TherHddjéehi ABLER NetedI {186 PEEEANT1bAgRAC b PNAT 2@haPtHihge
met_.hod. IS s_h wn i n F! 45, _ Ho ver. . d.or 9 ‘e-fralmla ngtrO _:a%rlj{l r:"& a
no \updi cat i o%’q st*%ow%%e meﬂlty\ggﬁr n% @Eﬁ LR P8 F%i
phot ogr aphi n@iedinibn sé Othatoiteprotiudes dron reire camebatl bodgpiving, thd"
O T eoPONgS et 0P| P NehGI AR roBat 8h” S ORMEChEeAS | WhLR the
reverse rotation is executed, it lets the focal length of
the photographing lens change to the wide extremity by
operating the moving barrel 3K in a r_eve-rse directiori.

For this camera, the information which is indicative of

20 the change in the focal length of the photographing lens,
changes by Fpin (Full-Open Aperture F-number) aééording to
the change of the lens in _"the- “wide extremit‘iy, tele
éxtremity, ‘macro position, or lock pos_itibn, etc. ,' is

. automatically detected and each kind of controls are

25 performed according to this information. | _

For this purpose, a code piate 13K is attached on the
surface of the cam ring of the lens and four brushes (ZcCO,
Zcl1, 2Zc2, GND) contact the code plate. GND is a common
terminal while the other three brushes are used for .code

30 .detection. _ : L o '

Fig._ 44 shows a diagram of the code plate 13K and each _
code produced when terminals 2C0, ZC1 and ZC2 are in contact ...
with a continuity portion (also known as "traces") of the
code plate shown by the oblique lines in the figure, wherein

35 a signal "0" indicates a portion of the conductive trace is
removed, while a signal o_f "1" jindicates a portion of the
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90 self-timer, "4" corresponds to nulti-photographing :and #5" corresponds
to interval photography. Wien node button BK is operated, the setting of
MODE AK is changed. The LCD indication is shown according to the 5 ¢
contents of MODE A and B . The indication of the controls for _

phot ograph| ng are al so shogn accordi ng 880 t hese contents as well. For the

bul b or aetdven txaeeHd SONPRoFSIOXSR-ng Ak Heis descrdmtdonshugt er
time shotmneeqhbte ﬁfﬁrﬁﬁﬁﬂﬂpame abit@itdd nosy Oth@né&htﬁhﬂiiﬁy

orea sRETpReR B Brduk QUSAREL 15 IMGRY 5 { odn 558 §Ronk. "0 0

correspond t o2egpusitiom| cadeit POS apdediivisﬁdntoodé DavV. ae defineds 01;)
t 0 ow

oper at PnCootuia, to° K iy i cholBe o 8k LBde B8R Vg WBERLESH " Y

pressed EPPEP-nghangl ng to the bulb or the bulb and strobe ON node by

pressing noderhd t98sAéion N;aae- Iﬁosswaassa %aﬁils'tﬂ{ $E5R9 £D9E
button AX a erating.zoom |l ever 10K when 20, t he nmanuaj utter speedis
diefBngaes o

not showfi®P ng,pf &he; photeoraphing r](%LB Gﬂ e Pasit Je% bekween)

phot ogr aﬁhengrﬁweextiaemiayeem ﬁhérembnwi:dsiﬂi&m e €héS posiRdic. of

Si xte t ée I ti. e PELM #1 g de j_|nnt ré/al oé/,al lé&' MODI l\ﬂ' bei ng
prOV| g é’ggﬁ g(t%’én PhECP¥ "Y€ t §OORSAEES nd to
each i ntbhealp@smtibrmrrbeewmnﬂhet otébemextnemltyThendommat saxfr /0Dl NT
are changsgsbroRoer 3h0014e AGNN LaHE" pIIK 50 LR WP FRAReRNY! BN 1S

kept pressed after to t e I nterval ‘mode pressi ng _
butt on 3beBR, P%%Eé"&r g’lél divddngdthe Feean; ﬁ'@ftg’ﬁa ABd© busisteer and\a_’

oper at i ngré&€.zoom | ever 10K when the interval tine is not sfdmwn in tlhet |
the BAb spect BABre Yare e (POt ion uhare, KOS MR 11 nenfs 380 Loconed.
These 35showni withalaiefined avidumni i cFdsy eghabyingt M1y ise obiddined
when the lens is set to the wide extremity, namely, only at
the moment that zc1 is set from 1 to © (from OFF to ON).
_ When the lens does not step at the wide extremlty, POS is
20 switched from "o"™ to "2%, : : _ .
 The lens' is forbidden to stop in the area between the
lock position and zoom area, as well as in the area between

the zoom area and macro extremity. However, when a terminal
which is properly ON is detected as OFF, due to a bad
25 contact between one brush and the code plate, the zoom motor
.may possibly stop in the forbidden area. Therefore, the.
code plate and software are constructed so that the change
from OFF to ON of the specified terminals are used: when
detecting these borders. If this configuration is used,
30 stopping in the forbidde’n area can be evoided ‘even if a
_brush does not properly contact the code plate. .

On the other hand, in the zoom area, fourteen div1sions
are used for the focal length of the lens, as mentioned
above. In additlon, terminal zcC2 is used to detect the tele

35 extrem:.ty in the zoom area. _
Thus, _1t 1s necessary to d1v1de th1rteen steps by two
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initialization or the ckear button C to ON The detalls of the LCD

i ndi cat or 9K are -expl ai ned wit'h reference to Fig. _léI ¢~ The node marks for

mode *button AK and BK are shown in each indication’grea according to each

node. As the neaning of eachiinark has al.ready beerf:gxpl ai ned, the 5

remai ni ng marks are described:bel ow. Fig. 489i | | ustrates that the LCD

i ndi cat or 9K bd#kai ns In sthiserexampbea, nethe 1 #Hélat ivecT coder kedRKigarabdsn

| ever mark 19 get - GeSP! ay. wectlo

211 The uni PRSPy 16, SmbiBle Sides ool SRER. 260%R%. . o e oot a7
zoom{ehs i s Hespeefdsvelyhe timni connespond ter dirisiaen dcegeay@dwm ¥hg"-
manual shutt eag s;aeed and interval tinme are displayed; and the unit mark
"EX' is di sgl ay Bd when showing the frane nunber .of the film Shutter button
mark 17K i sSshown When thhisshoengigusabionois sused, opiér abf e impogeidlear ko

18K is di spl aygflgié Eﬁ "Hsd i f?ohogdf@{'sibﬁ %’ifé btRat addi¥¥e Add Ro°SERE
the macro button 16K to nmak he phot ogr l&)hl ngg ens nove tgo t nacr o
c

extrenmity. THeCRhcAENGHK of | Fhe dens jonl e, yse o°§vmtp€h zqpn gode
zoom phot ogr apOODE . pOSITheﬂelfta,zrs,Spoaae t @idti®idhst eode MebSUr €likeld by

I k 19 s he _
Tover 1ok 1eiceereively FRMFAting she ALy e sold idked h Aqkery 7 .
battery islelichangesdin tﬁbezoemecodeglfmm dihsp lengd m:itntcm Wdetche:baés
et eoTe oaaber dmé fuhbtbn oY rrettT(i{ea qé{é‘%&@éngf khsw %kr esp ect to t e

shutter speed or the interva I ctures

unit marks, "exPlaimed:esMedgubuttgn AKX "is Pﬁﬂ?éﬁ?@swéﬁboﬁlﬁ funmtian ‘of

cor kesponds t9etffndi EheS stﬁdyuxtétemaaﬁa& shd eaxposaLe Oheithod Viicludes

30 . The progra tor n CPU Il np e descyibed
reference- topﬂgé rgﬁg ?8334 (na“t"H‘PrertBir‘ét F&F"\g? ﬂ’@ﬁ%v? *a"oH‘S I *Fi ﬁglr"gﬁe ON

represent@ﬁlmbdae(forbedﬁBgrohe emission mode), strobe OFF mode (strobe .
emiss1on forblddlng mode), exposure compensatlon mode, bulb
mode, and bulb and strobe ON mode. _

In Fig. 45, the indication marks correspondlng to each
exposure method are shown. In the auto mode, no indication

- 20 is shown. MODE A is prepared to correspond to the exposure

- method: "0"'corresponds to auto, "1"_corresponds to strobe
ON, “2"'corresponds'to'strohe'OFF, 3" corresponds to the
exposure, correction ngw correSponds to bulb, and ugw
corresponds to bulh and strobe ON. When the mode button AK is

25 operated, the mode A is changed. _ :
The mode button BK. functions to select the
- 'photographing method. Six kinds of photographlng methods
are availabie- E one-frame photographlng, contlnuous
photographing,_ self-timer, double_ self- timer, multi-
30 photographing, and interva;. photography. The indication
marks corresponding to each_photographing method is shown in

Fig. 45. However, for__one—frame photographing, no
indication is shown. MODE B is prepared to correspond to
the photographlng method: - "0" corresponds to one-frame

35 photographing, "1" corresponds to continuous photographing,
naw corresponds to self-timer, "3"' corresponds to double



text by the use of the word "step". Tabl e 4 Motor Revol-ution

MP1 MP2 MN1I M\2 Hi gh- speed f orward ON

H gh-speed reverse . ON ON Lovv- speed forward
ON Low speed revqrse ' ON

Mbt or bra

Table 6 iéﬁﬁa?igﬁﬁrt"4".°°rreikfﬁﬂ% to multi(]ﬁﬁR&QIQEPﬁP

Ti me Buldacrrespcnds to intervﬂl phctcgraphy. - 10 sec.

SecC.

2

40

50 g
60

6 60

7 4

11 40

10

15

20

Lo v AT TFE L FTE TR WS TR LA TR TS A T R RN LT W TW T 1 T I L P R A I LE T T

3 Ta%l e'}\%a
0
‘When ﬁode button BK is cp%g'zted, the setting cjf %{QQDE AK

is changed. Irize LCD indication is shown according to the

contents of MgDE A and 415 The indicaticn of th@ contr2ols
for phctographing are also shown acccrd ng to these ccntents

For the bujﬁ) 53 or the bulb and stjr%be ON phctographing
me'th_od, the manual shutter time shcwn in Table 5 is
prepared. Eight kinds of manual shutter speeds are
available and . one MODBLB is prepared fcr these eight kinds
of manual shutter speeds. _ "0" ccrresponds to bulb, while
i to w7" correspcnd to each manual. shutter speed from 1 to
60 sec. The contents of thJ.s MODBLB area is changed in the
mode setting "flow mentioned belcw by cperating zoom 1ever
10K in the condition that mode button AK is kept pressed
after changing to the bulh or the bulb and strcbe ON mode by
pressing mode button AK. Also, it 1s changed by again

'pressing mode button. AK and cperatinq zoom lever 10K when

the manual shutter speed is not shcwn .1n -the bulb or the
bulb and strobe ON mode. _
'~ For the interval photographing mode, the interval time

‘shown in Table 6 is prepared. Sixteen interval times are

- permitted; one mode interval value MODINT 'being provided

25

30

35

each of the sixteen interval times. "0" to "15" correspcnd
to each interval time from 10 seccnds to 60 minutes. The
contents of MODINT are changed by cperating the - zccm lever
10K so that the mode button BK is’ kept pressed after
changing to the J.nterval mode by press1ng the mode button
BK. These are also changed by pressing the mode button BK
and operating the zoom lever 10K when the 1nte_rva1 time is
not shown in the interval mode. The initial value of the

‘manual shutter speed is egu'al to the bulb speed, while the

initial value of the interval time is 60 seconds. These
initial values are automatically set by setting the mode
initialization or the clear button ¢ to ON.

as well. 8 5 910 | .. .10 20

15
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94 RESE‘F Program and MM N Op tion The R_ESET program and associ ated MAIN
operation wll be described: st, with reference tv+Figs. 47 and 48.

The MAI N operation describes .the basic operation of the canera. 5 Q her
functions are perfornmed by branchl ng from or_ bei ng Acontrolled fromthe MAIN

operation accordin to vari ot conditions. \lhkn poWer is turned ON, the
main CPU is reset ahe detailmcetithe bﬁB\AAndmatp:g 9K fre se¥pisined Wigh

main CPU 10 k -if@rgd, AN 2 "BHN® "o t
RS1 and RSZ) !r%ef or e;é?rf%pﬁ'gﬁ r]%I\/DDE I%I@?i‘lﬁ?fiﬁ# %o\lf\é\%%fagutglaﬁgoﬁhgo?nd

RS3 and a Z OORE RS WIW%M‘?#@E%W?% aWﬁrdSB? Er epch

tTﬂen Mp&lr &cissmgtﬁtleveimﬁ@ of eé@hlﬁ&rkOhas raatxreaa lcnl\%:?tA & ]A'al'ii%%la” ?c@xe
e erati.on own i n

subroutine P %ﬂqo&? é’%eet‘f‘?%’éﬁ?%d ]?ﬁ' ?‘5? val ues to set the

automatic st robe .sswe)ni.lhmhram thatrethbommgr amdicatexiedK| contains

MAI'N operatio _ or t hql d .

cleared in stgp %éﬁe"cogﬁ% Hel\/&?r?ts% %%ot dr}?fub!tc]?yigim%ltc g?/@ﬁ lever

‘rel ease sw t chaskRr 1ﬁleeaS\ha:t&ﬁem IIarkeI?a@stm amh AElsevetsegnent hdisplay

node switch tc 530t C éVCBQ.I t
SW tchV\i u melv% F‘Ii F i's set ?o ? [ﬁg Wm' r‘in ste %ﬁ/ﬁ‘é%hd lgg': %@
t he photongprﬁf’é’ﬁnlt M 9%/ thec zomm &PMSMHEP%WPQM \#E%{Htt gp@ks

switch TELE amgns gy t'OS'G:Eré”dlépﬁa kld%rph&ié)gﬁaﬁﬁhﬂlg mélatéﬁéeaoﬂﬁd
I's not selected, the_photonetr N-is se

_ ch effective fla E
When sone of Pﬁ@eﬂﬁagc hEdm&, eag%t Q’tﬂ'ﬁ?@m oAng fB‘Pgl Vf e PAFRa B mdde
is get, a val déspllafeds wirin IShdv}Ja& m&kaﬂm mﬁ/ﬂﬁf the sizhus of each

of STe, above-ment! Qe opu! HssSne b5 08, BhsE bl Bk lfteer
Judgb.d to b& DNtEene5H 185, operable. Macro mark 18K is displayed when
macro photography is possible, after having pressed the

‘macro button 16K to make the photographing iens move to the

macro extremity. The macro mark blinks when it is necessary

to switch to the zoom photcgraphing position in response to

20 a distahce' measurement. Zoom lever mark 19K is continuously
illuminated or blinking when the zoom lever 10K is

activated, while the battery mark 20K lights when the camera

battery is diséharged. The severi-segment display section

21K indicates the frame number of the film, the focal lehgth

25 of the lens, the manual shutter speed or the interval time

for taking pictures. With respect to the unit marks, "M"
indicates minutes while "S" indicates seconds. "M" or "S"
ccrresponds to the tlme set for the manual shutter speed or
interval time. _ _ o

30 The program ‘'stored in the main CPU will now be
described with reference to Figs. 47 to 64. The -letter

"S" denoted o_n the Figs. are represented in the following -

text by the use of the word "step".



the MODE | NI TI ALI ZI NG subroutine is perfornmed (step Mil)..
subrouti ne,

shown in Fig. 49,

is then executed in step ML12.

subrouti ne conprises two steps,

A LOOP
Thi s

ESCAPE

of which step LO1l stops the charging of the

strobe circuit and step LO2 turns OFF tA@ red | anp charge indication before
other 5 processing branches fromtheT&BLN dperation. \Wen the LOOP ESCAPE
subroutine is conpleted the MAIN operatlon dlverges to a serles of

instru +245—

oS that——comprrseTa ratrom{step—vri2-
oper at i lor*‘?l%!c%ﬂw&lgélf’ﬁew ndi ng-'N'@ fli | MPn | hMP2anpr #MN1g rem c rrpl ete
10 flag FREVEND:is.set to 1 and procesding is pdvanced by j uj
begi nnifng, oT. TNe [ [ VWIEM ([Ne-. DACKf COVEer B 15 Cft
ON back -g% qRTs mf" @5‘1!\/&14? i s perflornB tp deterfine whq
has fipished loading.- This id perforned by checking| flag 1
the fi Jﬂf -Not f nisned_loadijng, the [ilag Is}se t0'0,§@nd
conti nge ?Qee E%veﬁﬂﬁreln the MODE | NI TIALI RTICN broutine i $
per f or ired once nore. Then ‘at dtep ML1d, the LIOOP ESQAPE subifoutine ifs
perforgf a sqriegyof ji ns {1 ons that conpri a 20
LCADI N operé%?on (s% kﬁlGl) %n tlh égAEING opey ati on pas T1 ni $hed
loading_the film flaa FLDEND i s set_tlo l andl procesisi.ng gbes to step
ML19. Th d X step ML 1ghgi S executed e jpro mfwi | | preceed
to step lI\)Jtll%lv",é ébéecéakﬁsiée?:%%%em w Il be setf to 1. | ol V\hgn%at he back ¢over 8
is opet _' nrer::';pt ta (QTP':.M'l? hnd M 18] . I n
steps M Mbisr b2<icé Fi 0. 50), g ‘det ernifnati on ‘s’ madd asono YWhetdier fock.-..
swi t ch| LOCK has been turned ON|fromitd OFF position.} That is, a tept is/
made t; see—f-thae pnunrl =AVZ-Ys If'as_b.eg_n_sw_t_g_hgd fraomi20 t he hower ONJ ’

position to the power OFF position.

position, according to the |ock position flag FLOCK

fromindicating the filmfrane

If the lens is not

in the | ock

t he displ ay change&J
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nuber to indicating the focal Iength of the |ens (step ML21) . Then,
LOOP ESCAPE subroutine (step'ML22) is 35 executed;-as described above
Thereafter, processing diverges to a series of |nstruct| ons that conprise

t he

a ZOoom REVERSE operation, shown in Fig.9356 and to be discussed bel ow,
so that thelens [Fable|sd back tg the | ock p05|t|or.l'ah\uharsthe lens is
al ready i n| Mand« ksip@téiron an 1hqqn{pt fl l%@ﬁfmv
processi ng| gofgg t0 Step 5 M24 ubrouti rje
so that pr )CESSI ng- can diverge ‘onpri se ja
LOCK ‘Qper.ag : .
processi ng |B§"1£:Ivanced by jurrpl ) S b 10 ©
When the | pck switch LOCK is in the OFH positjon and the |lens is|positioned
bet ween t hg Im@ecp.osml on and tjhe wide |[extrenity gp. €., PGS equals "0y ),
‘as determhed by steps ML19 and ML25, tjhe foclal l-ength of the lefs is
i ndi cated [ —(istep—™M36) forf SEEOE—
(step ML27 E?y setting an i ndi catlgn dd flag FWAP®D to 1. Thér eaf t%r,
macro commpod-flag FROMCR is sat 1o 0 (Istep 28) and the [.OOP ESCAPE
subroutine|i 4 perfornmed (step NL293 so |that proces4bng can di verge to
series of |nstructions that conprise a [ZOOM HORWARD operatlon shown 20 ijn
‘Fig. 58. Ngt hI'S operation, thgq zo mTens i s [MOvedq, a normal otratip
speed towards the w de ext rlem’ y. Hrocesqing tﬁen returns to t he I IN
operation. . -+ 4N i s he_nacrol
swi tch MCRO1Ss ON. it is Of s¥eps|Mi31-N136 ab@ 25 performedl so & {o
i ndikcat e the focal length of tHe zoom lfens ard set the indicatiofn hold fllag
FWAITD to fl3g Atest is then ngde o ddterm rle whetpepjhhe zoom fens ig in
t he cro p05|t|on by checkl ng [the condition Jof the macro positign flag
F st e IdlLJJ) H—Tt—s—m t+'|c ECcr o -
7 - 3 7
4 8
5 9
10 10
20 11
30 12
L 40 13
50 14
60 15
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30 position, indication hold timer is cleared (step ML34): and restarted.

Processing then advances to step ML55, shown in Fig. 52. If the lens is
not in the macro position, the macro command flag FROMCRO is set to 1 and
processi ng diverges to the ZOOM FO?V\ARD broutine at a normal rotation 35

speed so RigEm Be-dgiiah rggl\ﬁa%ﬂﬂy\@g&g{ﬁﬁmcro extremty. After the ZOOM
FORWA|

RD:. subr outine_ as conplete Its . execution, processing ret urns to

t he MAI N oper afff¢n RESET IPé’-’Q%ﬂb ang seaginbed MAIN WWWEW#-% bet eps
M 37- M 43deBctibel) Sisper votHeseirardaices rﬁcnepige@ sgyt iad@ fgf he tghe -

switch T -\Wen t e te sw.tch 5 _ap,indi cation of the\f-dcal
" R UCIRN N AT EN R RS I
the tel 8§ otheam ftynétiens e eperforihad) by brahchingerfromedrt dodbhgr ni ne
P05 equal SORFrpLIS [ Brba il T M | Sbb¥pRian "BeEBERTnE EEC Hribug)
Wien the reondikdons.the position between the tele extremty and the wi ﬂe
extremty in tgg g?‘;g PSS! r ri at
conpri seya TELE gﬁo Ig?lat%n @g des‘%riﬂ irc} gp?o is tr‘(;e%rfélﬁ/eﬁcﬁe ens to -
the tel e BFOGRSSING| f shewn edd | §'14?n- 18 % hs§axEskon bBheeemaine (QRE

extremiby ial€1ahe 2&&C Ft@xeeﬂdﬁﬁé Yaem¥Bf C5%d nﬂ?ﬁwsr 8aiteh data/ P &Ba/ERSE
operation_sqg as to nove the |lens towards the tele extremt Wien the | ens

'S alrcadPSdt BRE (BFE)c,PRERTS, PPIZOTHIRE g MODE 3ENITHALIZAFIGN

i ndi cat | osubrrgtting dreaitsh R8B 24nd he zoomt mtzmmmw lmaﬁtﬂ@b
agai n. h "W.DE | £ di spl

297t Ehec(gRRE Al e T Poll B0 4B 662, bR, "eardele, ifesh el 1l
flag FWAI D ta lsend eser faf minstrsuctdotet erhhade idompeilsens the aMAIN w de

s THe) spiaghaic AfSen 3! il MET, SR Wopg L Mt AL Ao
subroutine resets varlous mode settings to initial values to
set the automatlc strobe emission " and one-frame
photographlng mode. _
In the MAIN operation, a l-second timer, used for an

20 J.ndicatlon hold, is Cleared in step M11l.

' In steps M12 to M14, the _photemet_r_y switch SWS,- release
switch SWR, wide switch WIDE, tele sﬁitch_ TELE, mode switch
MDA, mode switch MDB, clear switch MDC ?.nd macro switch MCRO
are set to OFF and switch judgment flag FSWOFF is set to 1.

25 In steps M15 to M18, when the photometry switch SWS, -
release switech SWR, wide switch WIDE and tele switch TELE
are set to OFF and a forbidden phctggraphing combination
mode is not selected, the photometry switch effective flag
FSWSEN is set to 1. When some of the switches are set to

30 ON, or. a forbidden combination mode is set, a value of 0 is
set in flag FSWSEN. |
_ In step M19, 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 M110),

 the MODE INITIALIZING subroutine is performed (step MI111).
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s not at the wide .extremty, a test is nade to determ ne whether the |ens
is in the wide side or the macro side fromthe tele extremty (i.e -
whether POS is equal to "4"). 30 If the lens is in the w de
extremty, processing branghes to a WDE SH FT subroutine to nove the |ens
to the wide extremty. |f Pt ' "ty,efrocessmg

it s in the nacd® extre
di ver ges t o AhBOGRORBRAPERSEbrOUINe t [shawsbnin &g« 3% hels cthencexechted

Wien the wi dgn §¥bjpCitn YH0DE m&%&%ﬂ%\a& ié’é’é?f!:xbé Og@faooarl ffiich
reaches the tele extremty, - processi ng diver fromt e éé‘
oper atjon toSkeP 183 &haRs the; gharg Pgor‘?f- troPese "\WiISE rﬁFFE’n

so as to contoautuains NOFE. the |wwns. 1aher e me vmieatiﬁncr‘MBMé cbther

ON, th I he |
S from thes %55%%8@? hrafighRs. Bt AR onerlionts (50015200

fromits centerWheByithe BOOP: | BRCABEL qubroutine | ds | compiletefl, Sthes MAIN
ML51- ML54 ar %plérrﬁ‘ﬁldﬂﬁ diverfds & 10 sedlivss lajff tnis't&ﬁhc'ﬂ%’ﬂd:lﬁaﬁ; s a

ength of | nESPARD peration citepchiizs)y When i SPEIND,REREATIom Pas
FWAITD i s seboinpliatedT hrewdaidiaig ﬂi@ceﬁmrtnadtuermeta,taermlamite
cbrotr uorrd 186 FRERENDCTS BRe 08,1 KGR UaRtn) le! BvENERY Y/ jpmping
t aki ng macr otph@hsgb@phsmmgamﬁ dlienMAIN dpemation). Thus, when the |ens
s 10 the Mcro PRfeh QﬂeaﬂgckhEPQE?t 398 LS e wﬁc&& %%éﬁd%ﬁiéaﬁe

greater than 1 m i S| an 1.n- ot ogr

shutyer but tBACKE, debeesyéM ds memfamed te deteymine whether |
lens is conthigs! ednlighed Shéddbsgl 0 theid eis PpexoFnied fls%rruhla@mm Oflag

oS! {Lon'lg hﬁ,ﬁéﬁﬂ FME%'- Ii:-g'xel Sffﬂu ﬁg'sa'nlé%N%J.nAi %é Lfga31ngrq9u5:h flag is
set to 0, and processing continues to step M115, wherein the
MODE INITIALIZATION subroutine is performed once nore.
Then, at step M116, the LOOP ESCAPE subroutine is performed
so as diverge to a series of instructions that comprlse a

20 LOADING operation (step MI161) . 'When the LOADING operation has

finished loading the f11_m, flag FLDEND is set to 1 and
processing goe's. to step M119. Thus, the next time step _H113 is

executed, the program will proceed to step '24119 because FLDEND

will be set to 1. ' ' | ' ,

25 When the back cover 8 is open, both FLDEND and FREWEND
ot are reset to 0 (steps MI17 and MI18). 1In steps MI19 to MI24
(Fig. 50), 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 power lever has been switched from

30 f_he__power ON position to the power OFF position. If the lens is
not in the lock position, according to the lock position flag
FLOCK, the display changes from indicating the film frame
number to ‘indicating the focal length of the lens (step
M121). ° Then, the LOOP ESCAPE subroutine ' (step M122) is
35 .exe;cuteq, as described above. Thereafter, processing
di_v,_erges'. to a series of instructions that comprise a ZOOM
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(shown in Fig. 64) that is called by a series of steps that conprise an
AUTOVATI C EXPOSURE/ AUTOVATI C FOCUS ( AEAF) 25 CONTROL subroutine, shown in
Fig. 63 and to be discussed bel ow, that diverges fromthe MAI N operation
after step I\/[L65 |s performed. In step dMJ,SS the condition of a rew nd

conpl et e AEVERSIRE WP aitS o, amsnedn id %mnéwetat g Esdigdedhed,

| f’gwsﬁﬁpoﬁ?ﬁ? ng?ééﬁ%?e %'ﬁ. 18h5"L 8 pndde el Ac s AR e s Bje

a deErrentSETTl NGilsethr thei Elegss mraxremiy(inephbﬂab)ck Aositide angt (ﬁhe

Jsﬂb?outé ri%f% %xé\%g §§§HI %%ﬁﬁéagliﬁitgﬁs cgé %\l és%ﬁiw}éow I;-E

previo t 80 s tosexeacutia chhe stztblmusuma)usond:haé:t urns

to the Mr% 5?:5 el ] tﬁﬁ’.%ggga% ng agyr3ektiHPs Jdﬁﬂ&i%w%éﬂ NG
ine, a va

subr out correspon to an exposure no I.S set

whil e a GOBRriSe eépoﬁﬁﬂﬁg QBeSa§J15Hbt dFdghhi €3 )rode S sthej REWBNDR | f .

there is spsedoniNas FLAEsREY| | PPocdsERflg $BaAdeahbad b 19igeRIML58)
is set to 1 while if.-there is,no change it is set to 0. Wén processi ng

returns ﬁ?‘?ﬂ’lé‘%WN YR 18nFids ha2eondition of flag FMDCHG i s exani ned
(st ep_M58) IWhéhetRelQodks switsle TOeRgds the thei m opositioh! agd-\WAI TD

o - operife LRy oA ResTEABhRA, el k. TR PpbBGIEH Wbl de "
phot onet rvg/J.Chw ecdtremfidyt | (&.8lag FE\CEguals eXaM) pedas n detesmeired/ 1 ®Y and
focal | enpiPer WEES, and widhy | LSS PoEalTignully 4F MU UM e o
hol d fI aglmmﬁisté'l é'eh%dphﬂ’t%ﬁéhhﬂg t(mmlm@es £0% t2heP@ERPd COfT ROL
operatigprbﬁ@ 88cbAdC Ht Y ﬁi‘ﬁ7?aw %éﬁ&ﬁ@ran 1nd1cat1on hold flag
FWAITD to 1. Thereafter, macro command ‘flag FRQMCR is set
to 0 ( step Mlzs) and the LOOP ESCAPE subroutlne ‘is performed
(step M129) 1.1 that process:mg can: diverge to a series of
"J.nstructlons that comprise a ZOOM FORWARﬁ operatlon, shown
20 in Fig. 58. In this operation, the zoom Iens is moved at a
normai rotatlon speed towards the wrde extrenmity.
Process1ng then returns to the MAIN operation.
__ In step MI30, a d_etermlnatlon. is _made as to whether the
| macro switch MCRO is ON. If it is ON, steps M131-M136 are
25 performed so as to indicate the f_ocai _-1_ength of the 2zoom
lens and set the indication hold fiag FWAITD to 1. A test
is then made to determine whether the "zoom.- lens is in the
macro position by checking the 'coﬂd_it;idn of the macro
position flag FMCRO (step M133). If it is in the macro
30 position, indication hold timer is cle_a_red' (step M134) and
restarted. Proce.s,s_irig then advances to '_si:ep:MlS-S, shown in
Fig. 52. If the lens is not in the -maero': position, the ...
~ macro command flag FRQMCRO is set to ‘1 and processing
. diverges to the ZOOM FORWARD subroutine 'a"t a normal rotation
35 speed so that the lens moves towards the macro extremity.
After the ZOOM FORWARD subroutine has ‘completed its
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20 The AEAF CONTROL-operation is executed when the photonetry swtch
SW5 is changed from OFF to QN,...every switch data stored in each nenory of

the SW5, SWR, TELE and W DE . al l ows a phot ograph

to be taken is set. That | outlne i's 25 perforned
only when the SW5 is swi t che8%r om OFF to ®N. Theref I f the zoon1|ever
i's operated, exrcupionpppracesaingnrekuseswtenshe MAINAPRE Tt TRGL

operation bei ng petf Otﬁédmabﬁosbﬁﬂt%GﬁCR@) GRARGE @@‘T@# §BQ&‘Elibhi_}ﬁisteps

whi ch 30 controls the str | ash circuit, 1is. ca

subroutine cdlst M43 n&Fggt‘l &)\ @¥e npesiprmed; t|°r1 @?E%E‘“M%?%?Petw
preseht!y shawh €héi eallieomwitch smm.ed iménather it & f swick eTBERE. 1sWoN,

t he holdln of the.dis at i equir one,se d has
basseq, tne 3n {FafeRCiat Bi5 Y Fokat, [ShatBl0E $a deddl 18, i pa
flag FWAITDItD(ﬁhEHQpbraﬁbmS Whenltﬂechensnisfnbheihlthefte&e ieoatirem ity

0 ven B¢ o &5 0 Shos Bty 490533 00 el S ARG B! Qo etz VY

is only temporarily
ML72, a CHARGheRO€rss THLSG bemesmm Mne nkeile cextyemltsor axst skhe tmanzro

junps to stepyxtMiémityti @i.48) Wod eaaataltéﬂe--abs?v‘w%hwexdiéepréseeﬁum«:

Vari ous subroqtlnes and operafions that are executed w || nOM/b d|$cussed

ZOOM | NI THALI AR aN 808 Sfeshendk gequad 14" ust r Hhen e Pnﬁvxcir%_r%n She
the ZOOM 10 po¥illidin 2bdtwdbnukkheutidle tévtrémnity! had lﬂhest@jadaséxtfre&dity
RESET pr ogr aify, A%, o0 bR"88e200 5o ddis 13 U Avdiisss fo 2ol SPUSedY
the zoom cd 4

o that comprise a TELE.SHIFT operation, to be described below,

— | to move the lens to the tele extremity. If the lens is in
15 the position'between the tele extremity and the macro

extremity, proce551ng diverges to the ZOOM REVERSE operation

so as to move the lens towards the tele extremity.

_ When the lens is already at the tele extremity (i.e.,

Pos equals "3"), the display indication timer is cleared and
20 the count of one second is started again.

In steps M144-M150, when the wide switch WIDE is ON,
the display is switched to indicate the focal ‘length of the
'lens, set the indication hold flag FWAITD to 1 and perform a
test to determine if the lens is at the wide extremity. If

25 the lens is at the wide extremity, the display indication
s timer is cleared and restarted (in step M148). If the lens
is not at the w1de extremity, a test is made to determine
whether the lens 1s in the wide side or the macro side from the
. tele extremity (i e.; whether POS is equal to. "4").
30 If the lens is in ‘the w1de extremity, process1ng
branches to a WIDE SHIFT subroutine to move the lens to the

‘wide extremity. If it is in the macro extremity, processing

- diverges to the Z00M REVERSE to move the zoom lens to the
tele extremity. When the wide switch WIDE is kept

35_ectivated,7even if the zoom lens reaches the tele extremity,
' processing diverges from the Z00M REVERSE operation to a

(s
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- Accordingly, when the canera battery is renoved and data in 15 the rrermry
is cancell ed, the camera cannot identify the position of the lens. The
ZOOM | NI TI ALI ZATI ON subroutine shifts the lens to the |ock position in such
a case. First, a zoom code  ZCODE i s | étted in step Z11, as determ ned By

the t rushes t.hat e co 0de plate., Atest is then
pe(raf o(ra:reg%?&e% ue"l; AR A i]%ns % eﬁg PELiPR 'rfgfﬁl”gc‘%%ﬁ%rﬁqet%ﬁozu)
| f the |mﬁimum1slmmdvalmmuon step Z15 is performed to :
nosi 11 on ot op el AP e efie InBr 3P SR worl 44 6, “Hhe el B6np T
1I‘O g?:/vtalr gnéﬁf éieQF okos &hqgga%o bBP&ﬂ-é"iQ@l-ng Thus; o fov15etinactethe nlenst he/
e T e LGy A e
p03|t|on ubroutipe_results in € posi

T a1 BhRUAE RE RO Y?‘i £EBROA Y, GARERE/ | BOYtER) RPRATIGMCFOVRBIFLion
flag FI\/CEOt:Er?]g' ser .0 before the?Psubroutl ne returns to the point f&rsgm :
whi ch the sub n 5 V4 RSE, ROTA | Ch er.at.d on
shows -t he flog(&%g’rlst%?t’gﬁ‘lzéﬁ&%@égs 2 Sﬁaﬁ&ﬁ’t 1 _
di ver gesflpgmFMRS IV N-opdesermingt ist et ﬁzszmecessm;y MESO shiEtVi€de Thi s
oper agpOlehs.eXegUkhd £1akC idhiddt ltlef 1 e’t‘h«i%é&ﬁ l%are ﬂQ%’%Ah%?%%“%ens

ops ot S ALBRY eI (AEAg MIEATo A S ANIEARAS e Bk BHATEDL 5
prevent lhacldexshto Vihen tmﬁ&ftap,erptcaestﬁéﬂg?/afmgésn;{(??zt;p;ae‘ramsarpll?pt it
:‘Isafl Ir:St Fﬁ%ﬁgﬁa[‘%ﬁ%%{ﬁ’gl&% éﬁ'[!I'l onqﬂ%R%') se% N R JO Yorior to
rotating the ZBonthet opmbediment' s@usﬁ@mtﬁﬂata@chrgﬂn@t & oof tsmbsd
I n St139 iﬁ@entﬂenf O&HNe |c?:[§l§$ht9é ihRiteror Stﬂéﬁ’@ Nh8ero photographs
is approximately 1 meter (m). Thus, when the lens is in the i
macro position and the distance measurement indicates a
distance greater than 1 m, it is impossible to take an in-
focus photograph when the shutter button is depressed.
20 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. 64) that is called by a series of steps that
comprise an AUTOMATIC EXPOSURE/AUTOMATIC FOCUS (AEAF)
25 CONTROL subroutine,' shown in Fig. 63 and to ‘be discussed
' 'below, that diverges from the MAIN operation after step M165 \J
is performed. '
In step M155, the condition of a reWind complete flag
FREWEND is examined. If the rewind operation has finished
30 s_tep M156 is performed to display "00 Ex" on the LCD
' display. If the rewind operation is not finished (as
indicated by FREWIND being set to 0), a MODE SETTING
) subroutine is performed (step M157).
After the switch judgment flag FSWOFF has been set in
35 steps M12-M14, the MODE SETTING subroutine is executed only
when a11 sw1tches are set to OFF by the previous inputs. If
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from bei hg di spl ayed by-setti ng the indication keep flag FKPLCD to 1.

In steps ZR4 and ZR5, the - CHECK subroutine (Fisgs, 54 and 55) is
called, and then a test is perf@rmad to determ ne whe "_her t he val ue of the
position 15 code POS is greater than "2". |f it “ffeani ng that the Iens
i s positioned between the teFéiextrenity afl@ the e extremtéaﬁt he CODE

CHECK subr ouSoMe SWitehes .are\get o Fhﬁnsw&'é‘ﬁtsi%t@ﬁ‘i’ ket the
be greater tMNIN @pdratismi withowt émngﬂgg aﬁybeémgngghe tele extremty
20 d the zoo 0 ter t he. zoom ar ea e

o foued t o qotll s Mopi SERTNG Spiatiihe o VRINE Sersbifad B toan
switch is ONexpesureinadeobs keep in agDMMhilelaavaﬂue mermsﬁéﬁdmgﬂto
steps ZR8-¢R o] t ds J er t

35 Fene oo PHIEoFER NG thoad L€' RECHH MODET! 2F EhEFE| 18 a Whatgl ifn
it reaches t e mastk sehfiingn a made change flgtgop'y&@HGTrtstsnbm&Bi)neSt seh to

jurps 1o the pedupnidoie! chipe ik NdPERRRGEN 1t T8 SRR i shown by

h t "a tch_is set to F before
S ene moves 1o WHEny BESCRPSLAG( \ qERINT » Ko Lhe, GHRIY, oOREFSSIon., 1 the
zoom not or), ¢dmdib1banrmtf0|f1|ag PMDOHG hly examinddf ﬁst:éppmsm Of f?hﬁﬁere

ZR15) f t 'was S o I,S
Lo | 38, 8" el e Shaiid L1 i cd €1 6T ord Ep B3R 143, R e 1
50 ns. |f thén step M159 thafmmlm rogramn sjmttpgpbd the begénmingsbdwthe

by char actyirN lopéPafidn.57). If the lens is between the wide extremty
and the lock position after the nornal rotation, the nptor is kept rotating

to Mre wide extreRSnkhere ars be shanges,e phatometrye siifechxSWsHia
(shown by 5 @hrtamietry c'suwitdh gefféctivien €lager FSWSEN paﬁéessxmmdﬂpsmo

gr‘gp{l;;‘g d&’é e N8R OMabLer ifer OtRle | SPELR£Rba! NSoh§IE1bRs are
satisfied, an indication of the focal length of the lens is
displayed ( steps M163-M165) and the indication hold flag FWAITD
is cleared. Processing then diverges to the AEAF CONTROL
operation so as to contreol the camera shutter.

20 The AEAF CONTROL operation 1is executed when the
photometry 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 subroutine is

25 performed only when the SWS is switched from OFF to ON.

N Therefore, if the zoom lever is operated, the MAIN operation
continues without the AEAF CONTROL operation being
. performed.. | ' C
, In step "M166, a CHARGE CONTROL 'subroutine, which

30 dpntrols the strobe flash circuit, is called. This
subroutine causes an indication switch to be set in ‘si:eps
M167-M171. The presently shown indication is displayed for
a period of one second. When the holding of the display
indication is not required, or one second has passed, the

35 £film frame number is re-displayed and the indication hold
flag FWAITD is cleared. Thus, the indication of the film
frame number is given preference over other indications,
unless the other data to be shown is only temporarily
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On the other hand, if the |lock switch has been set to OFF:beforehand,
processi ng advances fromstep ZR6 to step 10 ZR24. If the wide switch is
set to ON, processing advances to a series of steps that conprise a JPWDE
operation. This operation is essentially equivalent to a ZOOMto WDE
operation (shown .in Fig. 60 and which,yd| be di scussed bel ow) wi thout the
zoom notdkspIaYeds |y being rotated in a 15 reverse direction at a high

speed. |f th@ftéf:depsﬂs&% fogct196 QiF, ad epte ﬁlﬂso a eCRARGE ed,

uher 10 SRR Holy gbtiand 08 TR, O Sty o el 12t e
ent er ed Juwps obon atEp t Wi et(Rilge Iw)s to thepedtt dhe cabovei optlinmden, :

processi.ng | to the MAI'N operation (as shown by character "d" in Fig.
57) . %SE{}%&%%REVERSE subroutine, when the reverse rotation processing

i s swi'tched Marigusmsubnowtisies b\ \Opexations wEhatnakseexeawdessing,

to renoyg PRGdwShe a{lgcggsgagor is rotated in'the forward direction for 50
ns after t he notor has s é)gped its iﬁverse rotatlon "Therefore, if the

f ocal @rﬂﬁ'ﬁ ;W{H’:F%T:F nBRPEPREER®d from bei ng di spl ayed, the
i ndi cation ofrige sbort ilgasdtratgsh rme:hemgmlchaatt weh ttkel e@oOMt ers

of 1 9 FEEAGEAR L oy PPl Bhe, U8aY' 1B SRR 't v inskBe WS "

di wserEﬁ:Ribmagmlea of the tele extremty by reversing the rotation.
Such an i ndi gl Vendhe ﬂggaographer the inpression that the
?Eé *’éhnsi@ﬁ@ﬁ B a

shifting of 35 has nal functioned shlftln to the fele
extrenmity, in spitd88stR rEetatidye | th subBBsel® &#FOBh £RASH ocalu

1b3 | engideodaingly Srwhen the vhneraxbattery iEharaicred aha dagacdm on
keep s W RaBrk® 281 dehd TR ki PLEHERS ‘Dl s daiety ohange (Lpm
position of the lens. The ZOOM INITIALIZA’I!ION subroutine
shifts the lené to the lock position- in sueh a case.
First, a zoom code ZCODE is inputted in step 211, as
determined by the terminal brushes that are contacting the
20 code plate. A test is then performed to determine whether
the lens is in the lock position (step 212)-..- If the lens is
not in the 1lock 'posi_t-i'o_n-, ‘step 21_5- is performed to
reversibly rotate the motor at a high speed. - If the lens is
in the 1lock position, ~steps Z13 and 'Zidé are performed to
25 rotate the zoom motor in a forward direction for 100 ms -
before going to step Z15 and performing the high speed motor A
reverse instruction to bring the lens to: the lock position.
This subroutine results in the position code POS being
set to "0O", a lock position flag FLOCK being set to 1 and
30 the macro position flag FMCRO being set to 0 before the
subroutine returns to the point from which the subroutine was
called. | |
ZOOM REVERSE ROTATION oPeration
Fig. 56 shows the flowchart for the ZOOM REVERSE
35 ROTATION operat_ion that diverges from the MAIN operation at
steps MI22, MI42, MI50 and MI54. This operation is executed
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di spl ayed until the tinme when the zoom notor stops. 5 CODE CHECK Subroutine

Figs. 54 and 55 illustrate the CODE CHECK subroutine. As nentioned above,
a relative code is enployed::for determ ning the pesi tion of the zoom
| ens. However, it is inmpossi’ bI_ '

"'to specify one posj yn code or division:
code 10 which corresponds t 0 The focal |engph of thH&:|lens by only using the
det ect ed zooocGhdft the clens to nthﬁelmmosuandutonshllfhetp@s|11emsn

code POS and sdiowi StR& ﬁﬁ@ﬁ:‘@'%&swiéﬂ £6C tﬁ{é)rﬁdoinna'ﬁﬁory’ W?x"e the lens
successi vely revvrl ttgn g/g he zoom code changes fromthe posi tion
S

(where the 15tPBSDEW the ) zoom,Fangene & BAYBAYe ’-’i'%taé'ﬁl%sel"&?étéwe
whi ch\is " dyneaikes Iyldeeect@d rébent! hacKIRERL! Wherbethas MAXIRt aperation

i nput t ed th.respect to ock s swi t-ch

o o w e, SAYBHEER 4 Sife SRraPien. 3B R FideY Rdareratny)in Shers
t he CODE CI-lE@RJSMIGDLERm)e ta cheardthe maCiEoE teller miifte fiagVFETSIFT and
subrouti ne, n{El# t Qatt S n h
subroutine i s I nIS eﬂ?%wg?ggs% C?g Whaﬁ&t etpt(}g}éthli gﬁgco%ldege%o;" %o
that the | enkotating H:shw geomy mekex v inpas zeugrse" diregtion af ta| blgh
extremty (Pggteded speed. the position code POS |s forcibly set to the

codes that _show t zQom POS_e he _posi tj on bet ween
the tele igt remt naﬁg:er?ag%" é‘??l Sﬂg?gcgeﬁﬂﬁél e n{s tPEeysBhed
c]?dehZCODE i Erompube g mﬁpapy@ﬁ byf dettring sthe chaﬁmti?\ln he:eep uﬁlﬁ@
of the zoom @R@e.cpPr O Shng r r 0, [ e

from which thi's Sl?groa:t%lsnh' \g/]vas‘itggl Pigtp%/\haﬁ“?héeﬁé |ishé cr#z\i%e &%l%

éﬁe zoom EBRECUtiBE, (F i 7§ and §% pﬁ?f‘iﬂ%dé’b‘%d%h%oﬂ tpst
rot on di rﬁ&i'!feﬂ'méfi tes mm{tﬂa whéthbPe tHY OvallGkales RBLTBhOYit86n

e A R e N
lens is pos1tloned between the tele extremity and the macro
extremity, the CODE CHECK subroutine is repeated.
When the position code is determined not to'be greater
than “2“", meaning that the lens is between the tele extremity
20 and the zoom area or the lens has entered the zoom area,
' step ZR6 is performed to determine if the lock switch LOCK
is ON or OFF. When the lock switch is ON, the indication
keep flag FKPLCD is cleared in step ZR7. In steps ZR8-~ZR13,
the zoom motor is rotated in a reverse direction until the
25 lens reaches the lock position or the lock switch is set to
OFF. When it reaches the ‘lock position, the motor is
stopped. The subroutine then jumps to the beginning of the

Xa?ue

MAIN operation. This movement is shown by character "a" in
Fig. 57. ' '
30 ‘When the ‘lock switch is set to OFF before the lens
moves to the w1de extremity (due to the reverse rotation of
- the zoom motor)  the zoom ‘motor is reversibly rotated for a
period of 70 ms (2ZR15) from when th_e lock switch was set to
OFF. The zoom lens is then rotated in a forward direction
35 at a high rate of 'speed_ for a period of 50 ms. If the lens
is in the zoo__in area, it is _'stopped (as movement shown by



104 advances to step CK25 (shown in Fig. 55). The followi ng explanation
pertai ns to the normal rotation case. The position code PCS will be either
"0, 2 or 4" after steps CK2-CK5 are performed. 5 When the lens is
bet ween the wide extremty and the | ock p03|t|on (POS equals

10"),
rocessi con I nu S t er,n ZCl | set o ON
ieiaspllt AR BRI S AT LR M e
extrem thtrwhéhyZ@hd stHeN, 1obk posituimn cmﬂaePCﬁies mmam ﬁ:ﬂ:aﬁionpd t he
G VSLOERTRRoE | $a e LSikbleihdl o Otrk!) wild, dfelSREPORE Ph ext
change (ehengedpr@ﬂterorthm fensnoatalthet aiden Gﬂmiﬂonisbmm by
to a velesafactér --éﬁ in ﬁhes%')angen%%xfézorcas%fl Rt fH d% s O the

tabl e of Fi en thelens’is in fhe zoom area ep03|t|on
code P%t%qgﬂﬁsheéd) of the AT oRRER t rEReE kpecitosal, langt to
det er m ngh&heé&hsr i ghaigpyayean code DIV is snal |l er than [err]. I f DI V S

| ar ger than deter de Lo whet her ter
hasgchanged [$ﬂ L’?EZ"['%\%‘F ﬁ%ﬁ @e %regﬂf évﬁ%ﬁ‘ rh‘?%nge?g Pré%l to
wher e t RFPobeforehamis RiXvcessing| advahees 'Ifmxul stephezmtbersteml [ Sh
equal nly A en the
zﬁom%“eﬁé‘@%’gprﬁ%@% MR it R dee o, o, BEASRRGIA adyarlbal [ |
in Fig. % a seeiesoofcshens| thetapmysiéqmai J?&IPW ratdomomThi® i s in
the zoordpepdeion ThEr @%Bntﬁl@@%wai@nﬁt do's a0f 20O A< warpr nal ,

t ble,to 30.deterpm ne whet her t leen s at the tele
oty o SO Jany W B BB A, S0 PPia0s B8 dibdiade 22,
becones ekow) Z€¢itheutnthel mmmuwtonf anitrladtlurr eheisng orotatefleinode ™

pl atgg %é‘éé’é €ai eE:'EiEm' %M%?Bh%@%ﬁ(w b2 ‘tﬂ@ Rﬁl‘aé ehA teh efg re:‘jy

can be detected only :
set of OFF, steps ZR25-ZR30 are performed wherein the zoom

motor is rotated in the forward direct:iqn at’ a high rate of

speed after a dela_y of .50 ms has p_assed ‘from the time when

the lens has entered the zoom area to set the lens to the

20 tele extremity. Then, processing jumps to the MAIN
: operation (as shown by character "aw in Fig. 57).

In the ZOOM REVERSE subroutine,' when the reverse
rotation processing is switched over from terminal "STOPWD"
for the wide movement processing, to remove backlash , the

25 motor is rotated in the forward direction for 50 ms after
the ‘motor has st:opped its reverse rotation. Therefore , if
the focal length indlcation is not prevented from being
displayed, the indication of the short focal length is
changed Just when the lens enters the d1v1s1on code DIV area

30 of the wide extrenu.ty. '.l‘h_en, the indl.cation_ of the focal
length of the lens may be shown when the lens enters the
division code DIV area of the tele extremity by reversing
the rotation. Such an indication change may give the
photographer the J.mpression that the shifting of the lens

35 has malfunctioned by shift:.ng to the tele extremity, in
spite of the fact that it is supposed to switch the fo'call
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termnal, even if such-an error occurs. When the tele 105 extremty
is detected, the position codg, POS is set to "3", mhile the division code
DIV i's set to [err] (steps CKI5 and CK16). This changes the LCD display to
al ways indicate the tele extrem.ty focal length (i.e., 70 m and then the
CODE 5 CHECK_subroutine is exi . |f thel®3l e extreniity has not been
reached, théePgth of thedena-to the wide eutrembtYequal to 1 (step CK17)

and step CK18 is Wé‘z@mtomemmadﬁapqeupdﬂammm ilee SHENES
predi ct-or ZCEON._ _\Wen,t he %‘re\_‘ §ap tie d| SI code DI V |g
count'ed’ and em’ﬁiﬁﬁrég ’éﬁYff‘ e &0q4l g8 Srom (bejng
i ndi cati on kdéppllayed mmtidatiim t:lmgmmrtheszomfmagq:rwﬁbﬁﬁ.l s set to
0, the subgo e oiEe ps necessary to indicate the focal length
of the Iené thg correspon(ft&ﬁ:ﬁ{lé the new division code DIV and then
the CODE  CHECKFdgisr.oUi4 nands 55xiiistarate sthps CORE LHEQK subreutinge
that POS is gt ﬁg%iéﬁ’eéo"aﬂév"z" 3 Osr&aera.wabotd@ %1 dnfp 1By ¥ACNEbRS
equa

tele extremty and ,macr o extremM\é s "4"). Thus

exani nati on feteEAdndng,the, pesitien ofoths rm%pl@@s fowesar i He ie
it is equal impBssibile ttds spilfyt Oofle !pusitldw podel iop dindsidMRCcbae

11 fl h
to 0) and-PrEhiBpc SakmaPt (EPEneL SHGAL Senoth® o, AS| 1660 by Coply
rotates in thwsingvéhee dttraszitedamonmIec@EE GﬂEéKefolueouﬁ.mé:l}aerDErcHEcKep
CK8 to step %B?oﬁiﬁute C '%osfl@ion téB&Q‘t Eﬂ# an@PRafR L ﬁq‘é@dé OpI¥,

represents the, abso nmeani ng- ens s Int
posihid on. | nWREFR easestgr elnz@qm@%eaﬁeecﬂqpeﬁﬁis‘f%vtwa?b'ﬁaenowhé;e

the zoom rmtfme thﬁm caaa lénaﬁgeéo £frém thei | Pock OPositidn | (whelreadthe
FL% | 5155"2&00{30 equals— w2v) in. which the zoom code is an absolute
code, which is dynamically detected. _ : _
| When this subroutine begins, data is’ ' inputted with
respect to the lock switch LOCK, macro switch MCRO, wide
switch WI_DE,‘ tele switch TELE and speed switch ZMHL (step
20 CK1). When the CODE CHECK subroutine is called by a TELE
- subroutine or WIDE subroutine, the inputted switch data is
used after the processing of the subroutine is finished.
In steps CK2-CK5, when the position code POS shows that
the lens is at the wide extremity (POS equals "1") or the
25 tele extremity (POS equals "3"), the position code POS is
et forcibly set to the codes that show the zoom area (POS
equals "2") and the poéition between the tele extremity and
macro position -(POS _equa—ls' w4w), Then, the zoom code ZCODE
'i's inputted in Step' CK6. If there is no change in the value
30 of the zoom: code, processing returns to the point in the
MAIN operation from which this subroutine was called.
When thefe--- is a change in the value of the zoom code,
the processing that is performed depends upon the rotation
_ direction of the zoom motoi:. If the motor rotates nofinally,
35 processi'ng' advances from step CK8 to step CK9, while if the

motor rotates in a reverse direction, the processing
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Thereafter, processing.junps to the start of the MAIN operation after CPU

stack regi ster processi ng has occurred (step CK28). 35 When the |ens
is in the position between the tele extremty and the macro extremty (
equals "4"), 106 processing advances from step CK29 to step CK30. | f

terminal ZCl is 1,.control is_ returned@% gomt in.the MAIN operation
from whi AFYaARFRIIEC EERK SK25 olthaEn iR E ‘Pte Wien the zCl
termnal is O,Thé fslbowling. téspttmttteénerﬁeredihbe ﬁoonméemorﬁala

result, th |t|on ode 1 S { to' I Si_on de set
to "DH' érn&' dl c?@?sm o s%? opég X%X Z’F %icﬂtes’f
Fl ag FKPlo@D 4'S am:'es@epm@z-ecmtarmperfémedts 1 or 0. 10 If the flag

o0 Soiay (R obAe, BR8] Hethddiohd Uil Yperbaiep SHD R N0

LCD di spl ay ow thé new val u to
0, the fdagk Iqumdm%ﬁ le%l " 9%) skpmeessinmegen'aiege%tomeener t he

focal | eratip Ofuﬂtlf‘ﬂ SﬁsﬁstétﬁPhQIGQCQr iB0get! *t% N tw ilEh S¥ eétt gof eturn
to the point f CODE ,CHECK_ subrouti ng. was. call ed,

posi tion eCP |E ﬂﬁ?'ecﬁ}%ﬂtt &s"4" steRsod® §ftoc i the s"’é‘&ﬁar ated
lntjo t he estxemiiter e tmeezpozcll 98 ON¢etReSposition’ bodmct'am«eie &6t position
code BOS ,qQ, " 0" SR CK34 , t

bet Wefg‘ ﬁQ vﬁa'b‘i g&?r ?3? Y ‘f?%élgiclﬁ ggsrétl on&(P‘ b FPO@# i?ﬂe
subrout i @@adret 1f ndheo - 2oem pBiotioxf reotakes hnormadd yeal $wn Me tvadlhens is
in the ZoeRoW,eayitighe ¥i¥8 PRel Wisdl 2artede E’ﬂ§ GA Scha ea kuHaAgat is

made (in_ste CK36 as to whet her termnal I'S O\I(that fﬁ\awng
val ue of PERAdctax in the; Borpay; ﬁ'gt&té-&’lfhé’%ftfﬁ 1"?°’E‘hé’°@ie‘)|'5| e DHJ
to a value of "4", : _
15 The change predictor is fixed, aeeordlng to the table U

of Fig. 44. When._ the lens is in the zeox_n;'--area (that'is_',' the
position code POS equel_s "2"), processing advances from step
CK12 to step CK13 to determine whether the division code DIV
is smaller than "24". = If DIV is larger than j"'2"H'_", a
20 determination is made as to whether terminal 2c€2 has
changed.. o
The 2zC2 terminal becomes 1 when the zoom 1ens is
rotated to where the. pos-ition code POS is equal to "2v,
That is, the 3zcC2 t;_ermina'l is equal to 0 only when the 2cC2
25 terminal : beeoﬁtes equal to 0 when the zoom lens
approaches the CRITICAL TELE END or CRITICAL WIDE END, as
shown in Fig. 44. The 2C2 terminal is always equal to 1
when the zoom lens is in the zoom range. Therefore, by
_examining the status of the ZC2 terminal, it is pos'sible to
30 determine whether the zoom lens is at the tele extremity
without perform:.ng step CK13. S
However, it could happen that 2C2 becomes 0 and ‘2C1
- becomes 1 because of a structural error in the code plate.
Therefore, a test is made in step CK13 so that the tele
35 extremity can be c_letected only by the sighal .of the ZC2
t_:erminal , even if such an error occurs. ~ When ‘the ‘tele
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was judged to be less than [err]. " If termnal ZC2 has a value of 0, the
position code POS is set to "0" by judging 30 that the lens is in the
posi ti on between the w de ex mty and the lock pasition. On the other
hand, if the indication changé®is permtted becau .ag FKPLCD. is set to

0, th brout | | ngt h cat'i*on s displayed o
e Lon s e R0 OEe dEELPES, 1BOJ %'oaasa%‘eséﬁ&% st pelige
CK40 and CK4whitlee ﬁl@ divisibeh mdaetD]I\D s setO¥ov&By o(fsﬁepmdcklna 20@n
code ZCODE er f

equal : to ealc% eﬂ% ﬁ%@é F’cﬁ Cgﬁgg%%ydgoocéegévgﬁé ?éﬁﬂéﬁget Fh%he
MAI N b'p/erat i mla/\/rﬂxiu'm&mahrbenqtlhl (teesacOommyr arsl sthen the2 CORIG
are perfor gedyrcr @&ﬂmﬁ@p& Seve&gange predi ctors ZCFOWnd ZCREV are

set by subtract| ng 1 from vision code DI V. Then, if ‘the val ue of

the indication fladf FRibecoted e Gﬁﬁrﬁ%t!}(ms met n&ﬁqibca‘?e#%hgflh othehe
lens is dispkayadnadri Bfuéﬁ @St 180 domsidéredOPB GECeguaisuepout | fatep f

t he val ue of ndi nfla e fogal, | ength indication stepls
SR prad. As GRIG)oHA 5ESB. KIS LR { PRECPERSINE] SORRIAER, he | TR o Code
POSi ti(]c:)E t1 ebemtwantthan]gbhmﬂeh ] dﬁtdu.y zgggwetz ecwmdnby:heye azf@ngne
rom 0f, t he terni nals e
above ar r A0gERERY. B o Aivib i opeda BTV "§5) Shnest, B ot Shrhskes
and the codepp’leaust@me ipsewezht éd steps, QK1O sto UEK22n | IfwHien ihdigation
not or stops feqr. Folelty s %ﬁﬂgl@%t”
Fig. 58 |g thg ?I ﬁa%ar sHow n dr?h%eﬁ%%%ﬁé oper ati N Bii8Nset
operati on no¥@s @he thms ﬁ‘%‘fbﬁ?‘tl dneocRepdOrNHN the t FEaR%ie NBASRFREY oF©
fronTthe zooinaieateo e ¥Bead Q.‘é?igtﬂlp”of the lens that corresponds to

15 the new dlvision code DIV and then the CODE CHECK
subroutlne is ex1ted. : .
When steps €K9 and CK12 determine that POS is not equal
to "Oo" or “wa2%, it means that the lens is between the  tele
extremity and macro extremlty (POS equals "4"). Thus, an
20 examination is made of brush termlnal ZC0 , in step CK23, to
determine if it is equal to 0. If it is equal to O, the
macro position flag FMCRO is set'to 1 in step CK24, macro
command flag FRQMCRO is cleared (that is, set to 0) and the
CODE CHECK subroutine returns.
25 When the zoom motor rotates in the reverse directlon,
R the CODE CHECK subroutine jumps from step CK8 to step CK25
(shown in Flg. 55) Zoom code ZCODE being equal to "2"
represents the absolute code, meaning that the lens is in
the lock position. In this case; step CK26 is executed to
30 stop the rotation of the zbom 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 1lens is in the position between the tele.
extremity and the macro extremity (POS equals wan),

w



Wen the ZOOM FORWARD operation begins, |ock position 25 flag FLOCK i s
cleared (step ZF1l) and at step ZF2, the zoomnotor is caused to rotate at a
hi gh speed. The lens is then checked to ensure that it is in a positions
between the wide extremty and the zodmér ea. I f the macro conmmand fl ag
FROQVCRO (mtepeZBing sadvanced), fifom mstep i SK2©opped swﬂdpSQ:mocessngg

unps to r e e t lLens from the |
hoarsi on Yarifidd, 28236, 87 coniR £ BEcHPNEL B WBUTOOR L BBRE, o
posi ti on MAN snmat)tomhafmmawhmh i Bhei gCOBR. mt Ismhmt:.rmrmasd fI ag
is set tQahi&ieps ZF7-ZF9 35 are performed, .in which the operation 'S
until the l'ens_passes the-tele extrenity in the zoom:area. \Wen the Ioc

switchds set WRPINDe nEChoterminal: dpQa ¥ Meanszrohnt ThRe 1ene Bsration
returns téhtté}ﬂed\mtﬁeoﬁébﬂt aQ'%a.lf Adeal 2aSURESS ehel fpaélaiﬁre&&é@@ bis steps

ZF11- ZF1 e er.for t he operati waits until the macr

posi tion: ar EE sett?’Fo %"‘Ps’a‘? \M% p&\ﬁt 18nSHot &P i Pt oﬁﬁgd (as
shov_vnt by aﬂm-rg:e:tpredil tZoFm MVar 53 ser woae\sslﬁg qrsrgt uyns Stg?gph%?(mgl
operatio

P esced FARY HERREED 1€ Hien” SSaiified Yo WEleriiad T RED 8 e L PF o e
10 A&:d’rﬁjltigetﬁlage Laacset dteca.sS|tms foralhd eiigtitt REVERSE lomisit isn and
th ZOC]VI g?% I d p t p r K or
magro butto %Pgé for ﬁg:ﬁ r\%égzggén %t%?rﬂéper ati %‘Sggwt e né‘%r ate
of speedVaaxsV (’o-qiEnLEsSumnbutl rlé fthe flagi§s eguadhdins Q»hetlwoﬁeﬁalt of

the ZOOV'lTéh Mtk Einaecation sidapt il ¥RipSEd. " ORgatAResYl4F @hethlp MAIN
operati o €9Fl Eroutl ne is_execut edﬁg setti ng eetsel e swtch TELE{Q

the ON pdd T TERgHR Pe, Ehesians i JLORLAVEd. OF Nats CRMOReXS |+ ne
above- mserdtepﬂeﬂsZ@G\ﬂﬂ-mMRDtBOuhl&erpéim ‘o tvhadnenahes QUDE UCRECK \.)

nor mal Iy dﬂfgdﬂmhe was called. : _
If the p051t10n code POS is not equal to “4" in step
CK29, proce551ng is separated into the case where the
position code POS equals "2" and where the posxtion code POS
20 equals "0" (step CK34) When the lens is in the position
between the wide extremlty and the lock pOSLtlon (POS equals
"0"), the subroutine returns to the p01nt from. whlch it was
 called. S S
When the lens is in the zoom area where the pos1t10n
- 25 code POS equals "2“ a judgment is made (1n step CK36) as to
whether terminal zcz is ON (that is, hav1ng a value of 0) or .Q)
'OFF (that is, having a value of 1) if the division code DIV
was judged to be’ less than "By". If terminal 2C2 has a
value of 0, the p951t10n code POS is set tO-"OP_by-judging
30 that the lens is in the position between the wide extremity
and the lock position. On the other hand, if the indication
change is permi;ted'because flag_FKPLcQ:is set to 0, the ...
subroutine changes the focal length indication that is
displayed on the LCD display, prior to e:éiting ‘the CODE
35 CHECK subroutine. ' o | '
In steps CK40 and CK4l, the ZC2 terminal is set to a
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zoom notdr. However, this operation is different fromthe above-described
operatlons I n that the zoom ng speed can be svmtched bet ween a hi gh speed’
and d | ow speed. WWen this opekation starts, the zghmmotor is rotated 25
in a forward direction at a fzzgh speed before t he t#mer for switching the
zoom notor speed is reset. If the téele sweZh is set to ON, the |ens does
not reach th&aldle eftriniand (kthe  zeus (rde n&CODR s 3cympzme§ toe thek

switch is selpldy{EFtorNG AR ”Qbordééefﬂlﬁéediﬁoﬁie argh agasl fes Hadh
before the rotatlon speed 1.S changed to t.he | ow speed élf I|c bl%

Ot herwise, Qthekm n¥hen t%%l%gerﬁf’&t ithe spabg, t hE*Y kP
of a SEeed S\wHe hmtm dﬂs@razmb ﬂLmilmneh hthéyl ar&weqathEbE:a@m eitHex 35
OFF, the operagtion the character ' (T

when the | a‘reé’a%hdé@%gﬁ‘g*?%l érﬁxPFé” RO gﬁh&%’?sﬁg ?‘Fﬁ%"%haﬁsg’ "IP%’W%
in Fig. 57. /prahraths rECFOR hdCcZCREVt arewiset hy glbtm@lngvmerfrpm ¢he
happens, the o] ed a ols o]
the MAIN operdé'[ [ on é?gé m& N:lﬂ%)éra |oni11§| gég%%gsﬁfmoﬂ%% lf’ia(?lt‘:%Lar%trI
of the WDE MdaaVifFPLGRrig i ®On(in ekep FK44 hesther by fpeplviengtdy of; fhe

MAI'N oper at i %ns Thi s QRNAVEY) | BribPO H8108R1881iAgZEMén Otﬁ\bDEc@mr THEOK
10 Thi_s eration 1§ execut ed when the | ens in.the oom area a

the wide 38 rpatEne. soff: thenvalue, of,the| ﬁnfiigagl}&&‘e ea'Z
REVERSE oper fiocal tlerigtteinditat fornyteep | ‘e askippede directi on V\hen t he

i rect i on and ¢he Al MRS LoeE bOfe . oOH' SRR elie, T B¢ CLbBK" pRBIE SR,
st epmZR24 of manr JOPMREVERBE opeilat mntmiudslwtmctt apider eembrepefmbr dsd.
detected by the change from OFF (1) to ON (0) of the
\_ 15 terminals 2ZCO0, 2ZCl and ZC2. With the above arrangement,
detection errors_ due to bad contacts between the brushes and
the code plate are prevented. Thus, the situation in which
the zoom motor stops in a forbidden position is avoided.
ZOOM FORWARD Operation |
20 'Fig. 58 is the flowchart showing the 2Z00M FORWARD
operation. This operatlon moves the lens from the 1lock
position to the wide extremity or from the zoom area to the
macro position. _
When the ZOOM FORWARD operation begins, lock position
25 flag FLOCK is cleared_. (step 2F1) and at step ZF2, the zoom
~ motor is caused to rot'a_te' at a high speed. The lens is then
 checked to ensure that it is in a position between the wide
extremity and the zoom area. If the macro command flag
FRQMCRO (step ZF5) is set i‘:o_ 0, the motor is stopped and
30 processing jumps to the MAIN operation. These steps move
the lens from the lock position to the wide extremity when
the power lever is set to the power ON position, as shown by ___

character "e" in Fig. 57.
When the macro command flag is set to 1, steps ZF7-ZF9
35 are performed, in which the operation waits until the lens
passes the tele extremity in the zoom area. When the lock
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In steps ZWB-ZWLO, if the wide switch is set to ON, the lens does not enter
the position between the wde extremty 20 and the | ock position (that |s
POS does not equal "0") and the lock switch is set to OFF, the zoom not or
operates at a hi gh speed f-or 30 ns befﬁéﬁ it starts to rotate in the

Tt ygh

' h I d, based the -
Catting o e ok S o G, JERE hOEeR 19, REonpan B FLapvibR0r < dbenr o

OFF, and tmeoporeltmot aetunnSpEed:he MIEN tapet!tﬁﬂmg.h Ifpehe lensthl

Lhe' oper ghisoge JeaeEeamd oy 5 YRk A4y ARNGERRYSRSE 00 oh10H 16

elimnate an 0SSl hat may ocC &nent
char act ePPeFatilHnFP’el@)‘thG th e maARne Resifian flac FMIRE i% %%l: to G:F

i n thes ze9Magr @hiahd poiftaktee nBtdr QR GippEa NAs Bhdwi Ay EharscE0r S

reverse L%hatlon are _finished, the |l.ens comes out of the wi'de extremty, as
shown by EhaiBcFdg-" V)| Aang Prosessing rebyns ke dhe MU Qpagatipnas
When thesteps emtlar-ezmlm | agle osidutasd fwhent Rhenintforxt battou afererig he

not or speed ,i n st OZV\12 t Z00m J1ot 0
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Next, thswitab OEFiet to the wide extrenity and the rmtor is stopped (the
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Subr out i%20M to TELE Subroutine E
15 Fig. 59 shows the flowchart of the ZOOM to TELE u
operation that diverges from step. M142 of the MAIN
operation. ThJ.s suhrout:.ne is executed by sétting the tele
switch TELE to the ON position, with the lens set to the
zoom area. It is common to the above-_mentione_d Z00M FORWARD
20 operation that the lens is moved by normally rotating the
 zoom motor. However, this operation is different from the
above~described operatlons in that the zooming speed can be
switched between a high speed and a low speed. :
When this operation starts, the zoom motor is rotated
25 in a forward direction at a high speed before the timer for .
sw1tch1ng the zoom motor speed is reset. _ o ' \J
| If the tele switch is set to ON, the lens does not
reach the tele extremity (i.e., POS does not equal "3%).
Thus, the lock switch is set to OFF and the motor is rotated
30 at a high speed for- 30 ms before the rotatJ.on speed is
changed to the low speed (if appllcable) Otherwise, it .
remains ‘in the high rotation speed based upon the setting
of a speed switch.
In the zoom area, when the tele switch TELE is set to
35 OFF, the operation is shown by the character ngn in Fig. 57."
The operation when the lens reaches the tele extremity is
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Bef ore the AEAF CONTROL subroutine is explained, the 15 relationship anpng
t he di stance neasurenent step the lens latch and the focus position wll -
be described. Reference is: -d,e to Fig. .62. Fig., | _
contents of the LL OPERATI is illustpajed | -Fl‘g 64. There are

twenty st eps,sﬁ@@glbydtﬁéoghgrhgtgg uﬁhl Gh 32Qear gnrovi ded for supplyi ng

di stance neasurenent” i nfornmati on. di_ st ancés fO these steps are witten

for both the zoomAhdSAEE 8°H=B&e§he é% e%"ﬁW%s"’?-%l%chesFGﬁstﬁ’r ONyr o RRRY
for the di stam:?srrnawe@iﬁnttﬁéea&om ThetéPcus nosopped fiar stepl grall,atss

step s sho both, th d 25 cro nodes. In the zoom
m)dei'{\/nen t\rllghﬁgs EE"’iE Eﬂt?nf‘" ?@‘ﬁ @I%n ‘mark 18K blinks to
warn the operwIDE ‘MOVEMENThOperatdonra. to the macro nmode. At t he sane

time, the green Ia.grggl ndj Gats%rm% %grep{? {i‘?ﬂg)tt tbefo;% &D@aﬁo%éﬁs

30 is out of its p€ mt ed Tange apotograh
t he di st ance operatdmsnt ﬁtﬂp @merqetsqarfrcm)" stép r¥lLEfQseolfockhies MAINO.

prevent phot PR [ e r . t
Phe acr b ook SRERn. | AL ISR PRCRILE bl 6k 0Bl e e
and t he di sta‘PE%r%hQDrerrent step is-equal to "1", a subject is too far

away to tai@ an | nrﬁﬂéuépéﬂai:ﬁlﬁhaﬁg exekitl %h%@ﬁ%he tﬂé%sg&%erid #HHe zoom
i ndi cator DK blinks to warn er at or %.hat tthe | ens i s_beyond the .

phot ogr aphi nfﬂ?@tﬁﬂ@e“&n@’éde Aﬁ“”t SHHRE: ife Seth &9 uselfoRPRENS: (10

When the di stmeameuﬁaﬁembnaaelzom REVERSE\lopdfiticn sthatcthes e is
close to be phot the 5 green |lanp indicator DK

o9 ghed t a gus
bligks, but |'P Y? HesPpf °F89Fa aTge ﬁ&f‘(}graph wi t hout applying the
rel ease lock. In tﬁbenohherrﬁd@E MOVEMENT lppestati son ostarbs e, theozogm flems)

can be perfgory drg?fa%%t Cim ng &Bvéﬁge%xoeé% afll -t AN h3ad rddit.

reasian’ that the rel ease 10
. However, if th:.s operation is called from step ZR24 of the

ZOOM REVERSE operation, these two steps are not performed.
In steps ZW3-2W1l0, if the wide switch is set to ON, the
lens does not enter the position between the wide extremity
20 and the lock position (that is, POS does not equal “O") and
the lock switch 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 hlgh or low speed,
based upon the setting of the speed switch. -
25 When the wide switch WIDE is set to OFF, and. the motor
S rotation speed is set to the high- speed in etep ZW1ll, the
operation branches to 'step ZR14 of the 2Z00M 'REVERSE
. operation to eliminate any pdssible backlash that may_occur.
-‘This movement is shown by character njim" in Fig. 57)
30 When the wide switch WIDE is set to OFF in the zoom
area and the above-mentioned 70 ms normal rotat:._on and._ 50 ms

reverse rotation are finished, the lens comes out of the R

. wide extremity, as shown by character "j" in Fig. 57 and the
zoom motor stops rotating. o ;

35 When the 1ens enters the lock pos:.t:.on from the w:Lde
‘extremity after the motor is set to the hJ.gh speed in step



10 is not applied when a subject is too close is to avoid-a situatiofn in
which it becones inpossible to take a phot ograph. Next, the AEAF CONTRQ.,
subroutine is explained (Fig. 63). In the AEAF CONTROL subroutine, the DX

code of the film15 that is placed into the canera is inputted and
' AF1. Then,

converted tq sensitivity inforpation ¥® as specified iip step

the divi é’ﬂ'“&ﬁ'nc?}’a‘@ m%#%‘%%- 5 kPt -'%ed|€'hsaBB§Y?¥6ﬁ T_"greﬁﬁg@ﬂ £8%: 8 al pha
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of The 2558 | EHB Dxtrek iy 4RY | bile Heltar? g BEpBER), (S HpFehelill
respect sbawr by charagtexodhkY edn bt i &Tdd aremevingebackkashy. |n
step AE3pelelde-es WP MATIE Spdrat/fdd Ol Fdadiseeddg) are required for- an AEFM
operation, based on_the photographi ng and exposure nodes 25 that are to be
perforned. | n¥Whed)p khe EF?é’kdiﬂ"gi'%&i* ngﬁsﬁ%grerﬁodgpa”i step,uEWed o8 the |

LENs_hLATGHe(ddﬁgr@EEWib&m : sstlafpaitir:]ha @iﬁﬁnF Fh&tg%ll):rblﬁg@s}wt peioit epoAtFS) -
In the LL ERAJI ON subr,quting, own | 1g. 64,.a |ir process Jimts
the rangESRETiRga ke Hhe MATN Spazatiof. ~dn sHis, [GRSS o &R crent
st ep i npopleatht ont dratichebetfrmn theaMAIN" openationndw i thet G0oM1. I :jn
step Lh2n6t GIIMD i ch b udoges LE  th ek | anp_ | pdica ou

bl i nk%tbi lszygggs?o Jﬁﬁﬁiggu If%ﬂwgmﬁ%?%ﬁ P% the ;_iée{gr?%é#uggeﬁe %ﬁ% mar k
18K shoup@sBkiem. is set to 0. Flag FMI'SI FT, " which is 35 the flag to judge
if the pARASIr 8ORTRDI CEBRDHHUL ThdC and SRENLILAIOR [ L URCOPERATIORLY (O
the tele_extrenm,ty, is set to 0. Wen flag FGLMPEL equal s 1, the green |anp.
i ndi cat oPUBROBELREs.  F ag FRLOCK equaling 1 neans to release the |ock. 'S~
Fl ag FMCFL eqBelforeg the'eAEAF! [CONTROL rranbﬁomlﬁhfe,lae seapldiblednk.théiavi ng
(120 FUTRLILRaNah b0 dhdiis"End "61808RAL' Habuddiore "S85  the s T
latch and the fé_cus position will '_h_e- _e_ie'_scribed. Reference

is made to Fig. 62. Fig. 62 representsﬁghé~céhtéhts of the LL

OPERATION that is'illustrated in Fig. GQQ' _ ' - -
There are twenty steps, labelled from 1 to 20, which

20 are provided for: supplying distance méagjtrem_enﬁ information.
The distances for these steps are written for both the zoom
and macro modes. Eighteen lens latch steps are provided for
the distance 'measu?ement steps. - The fééus position for the
lens latch steps is shown in Fig. 62 for both the zoom and

25 macro modes. ' _ S S

In the zoom mode, when the dis_ta:ncg" measurement step is

- "19", macro mark 18K blinks to warn the operator to switch
‘the camera to the macro mode. - At the- -ﬂsgu_ne t_:ime., the green
lamp indicator DK blinks to warn the op_é_?étor that the lens

30 is out of its permitted range for the taking of a

 photograph. When the distance measurement ‘step is more than
"20", the release lock is set to prevent photographing. 1In ___
addition, the op_e:_ator is warned to switch to the macro
mode. On the other hand, when the lens is in the macro mode

35 and the distance measurement step is equé_l to "1, a subject
is too far away to take an in-focus photograph. In this
case, the green' lamp indicator DK b_'J,.:inks- to warn the



tele extsemty. Then, step LL3 is executed to set a tenporary lens 10 |atch
LL value equal to'the distance neasurenent step value so that the nunber of
the l.ens latch steps corresponpding to the distance neasurenent steps can be
obt ai ned. In step LL4, a mnation i's made as#t:0 whether the distance
measur enent step equals "1 When t he ditst ance nedsurenent 15 equals "1",
step LL5 is pepévated. thasn 8Hé léns de cbeyondr thenphotagnaphing «distange’

"1", step LLOrafg@SrfREMeHel Qaﬂet %&wet\ftaetﬂaqrearéee 1@@1@ A seEASUr ement
stepls m)rethan 19. In ste entherra ors the ettr,gf%,pf 20

f1 ags; FRLOCK, FGLMBRenskher SFPF"% Jeasureypen ﬁ.é“mﬁ_ t hd
LL OPERATI ON sulbbjecti 18 €sot eloae tet w;mmmh% iuf-ﬂdmstAPrmrrFﬁe

‘sub t Th h Lstan

CLoLLLE o 8 RSP i, sHATEakBE. DI HAIERAT BUY AN Motk i1e ko takghe

condi tion, tphotbgraphl withbntapppﬂ.ydhgem lrfeltaaseslilﬂqlw but t on i S

pressed. When a pregg| FERVUIRY, | YR By dUk | A 1800 Setome,
a

rel eased, the macro no |s re ease d e_zoom node 1s applied. The |ens
i s automati c@hqteqrapban'ar ¢tan hbeneentesmed nbyy $¥itehing| et%xFPemltiFm

Then, processhéde! et ohNTh) dthéhchahdl ERYTRdastibreheat nthel redleazd LYock

wh th t t st L
mode | o nd B Rl FeRtled whedh . piRiont. i £54' 81fRe Y HRCWIL o
measur ement ss:epuatia:qualimr wioieht hit "Beétomgisen impossibdece teahinkerem

is | ess thané’{: " I:d;.‘he subroutine exits and returns to the AEAF CONTROL
subroutlne I er fhe macro node or’ the zoo he di stance

%Jrerrent step N&X%yr £hey AEAB COFFROL Subroy 158! _1L§" exPF@%@EBr dEig,63) .
returns to the A%%E%ﬁubbmhbnesabwutaml R@el Ixmwaétmstnufm
h:;g et\l_:,u'[ Lheg n‘B{aet is pl gcglds t:.% %e thascuarn?er;'eantis gu'i:éed" %;d n%%t%% r@.o
sensitivity information Sv, as specified in step AFl. Then,

the division code DIV representing the lens position is

' converted to alpha (o()-‘ in step AF2 for use in step AF3, wherein
_ the alpha (o) value comprises an amount of variation in Fnin

20 (full-open aperture F-number )} of the zoom lens positioned at

| the spec1f1ed focal length pos:.tlon, with respect to the Fpi,

of the zoom lens positioned at the wide extremity. In step AF3,

the subroutine sets various flags which are required for an

AEFM operation, based on the photographing and exposure modes

25 that are to be performed. In step AF4, the distance measurement

o data is inputted and the LENS LATCH (LL) OPERATION subroutine

(see FIG. 64) is executed (step AF5). _ :

In the LL OPERATION subroutine, shown in Fig. 64, a limit

process limits the range for distance measurement data, i.e.,

30 the distance measurement step inputted in step AF4, between "1

and 10" is performed in step LL1. In step LL2 flag FGLMPFL,

which judges if the green lamp indicator DK should blink, is

set to 0. Flag FRLOCK, which is the flag to judge if macro

tnar_k 18K should blink; is set to 0. Flag FMTSIFT, which is

35 the flag to judge if the photographing lens should be

.-
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processing returns to the AEAF CONTROL subroutine via steps LL5 5 and LLO.
Theref ore when the di stance neasurenent step is "1" and the zoom node is
set, the release lock is not applied. Wien the di stance neasurenent step is
equal to or rmre than "19", steps LL1Q and LL11 are executed to set flag
FGLMPEL to 1 and the lens 1atch (LL) $}%p to "18". Because onl teen 10
steps (fshkfted fxom)ghe machg sxeRemitY ntenshes feleextrer éY'st LL12

i s perfqigeded ogglet ernmi ne whether the nmacro switchis ON |If the result of

the test i ffir ' th b ' d t t th
poi nt i n t he VSR FAaGREELUBELCRERRLET forFOR, SReEReLARRS DATEATE Pl ", T
OPERAT! @Y inlks put FRAgVWFRIOTR @l;ualii’fg S nehnsaltse releasealethealloek.o _

t phot

Per e ST ANARE SSabE AT, nSYAA IHED, Spg aBel bipkOToR SRBuAY o

| anp i nddlcknlor DHawiing Hlagk MSBIH teqyal phot é-grmﬂﬂﬂﬁ @Pet ﬁP§ré&|3rG’Pt i on .
20 df the ri%?fé) Eﬂﬂﬁlgs SMletSCkrém!t Shel ldedoro f batreliVvpl 6 %@k t0 1

and a‘test IS na i stance nmeasurenent” step to determine if it is
gr eat er 4o VEERRMEFYt0 "20". If it is- | ess than "20", processing returns.
to the AEAF GREROL stelp OLL3 Nds ekiecutedWtsn sbt ohsttm:qmrmsunensnt step

s 25,19 i.n the e | b the
macr 'onéﬁéz l#‘%lY?i%ge qag}nkphggopglagﬁ%r%%t o@@%’?aﬁf H:néc?’%aﬁrlode .
However Sopitthatyrtipei nymber bé mmw«smecmsmn@&ngoﬁowK I'n
Ii}?EpOCIIZL%e "?f?t&ﬂéed:‘nﬁéﬁlﬁ‘eﬁwuéﬁgﬁgt c'irﬁpktaestoﬂained. In " dtep fl ag
is set to. 1 before processi returns to
subr out i verfetRERIRA 3&5’6&% i@p yhether ‘the %ﬁn"e an\/ -
i n- f ocumebhagiamt mysloéqmlgbtmned wmrrthé dibetahoeomeaphremengken i n
t he zQom t he, obj LS too close. In this case, 35 '
howe % ql% fC CUSSB% g‘g’%’ gﬁ g’%%%gﬁ“ t'al ned in the macro node. -/
Therefore, the camera is pr ogr annidieno thee imtanee teasyrenentcrter

pi ctur easevmatl feduiel St tefw bUts‘t%- | BLO" 985 Gfer FoEnEAC t& c@atbefine

I ndi cat or. i ndi cate the Obxj; Cétgfas}.gnﬁgréstﬁg}n % range and

Macr o WWW tﬁr}??] lé"'?%a‘?‘é%d?‘m‘ﬂreme .
In step LL5, when the macro is set, the setting of
20 flags FRLOCK, FCIMPFL and FMTSIFT are set to 1 (steps LL6-
LL8) before the LL OPERATION subroutine exits and returns to
step AF6 of the AEAF CONTROL subroutine. Therefore, when
the dJ.stance measurement step is "1"' steps LL6-LL8 are
_ executed_ and the green lamp indicator DK blinks. 1In this
25 condition, the release lock is applied, e&en if the shutter B
button is pressed. when a pressing force 'é_pplied. to the shutter ./
_ butten 15K is released, the macro mode is released and the zoom |
mode is epplied. The lens is automatically shifted from the
macro extremlty to the tele extremlty. Then, processing returns

30 to the AEAF CONTROL subroutine. -
In step LL4, when the distance measurement step is not

"iv or (1n step LL5) the macro mode is not set, step LL9 is _
executed to determine if the distanse measurement step is equal
or more than "19", When the distance measurement is less than
35 “:!,9" the subroutz.ne exits and returns to the AEAF CONTROL
sub.rout;?ne. _._In either the macro mode or the zoom mode,_ when
- the_" disf'ance ‘measurement step is more than "2" and less than
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the operator to use the macro node. \Wen the LENS .LATCH 114 (LL)

OPERATI ON subroutine is conpleted control returns to the AEAF CONTRCL
subroltine to performstep A A n step AFG6, photonetry data is obtained,
while in step AF7, -an AUTOVALLEC EXPOSURE/ FLASHMATI ( AEFM) subroutine is 5
cal | ed. In the AUTOVATI C 'EXPOSURE/ FLA Tl C (AEFM subroutine, the
automati ¢ expdsi9®, (£hp embratitime orethuensater Ahex [KEAF cCONTROD sulkddiine

pertormed.  ATEr AeeAlnbykhFeSalodtsts ud SRd 57 EbRRRelpBrae, fe tne

exits\A10 st eisFeance emeasurenentedtkp t i sfdf'e h tther cloome ok, the

flag FROX | piicdedSing ik 4 'ts.eemﬁvt €BNTHOLSBr Hlifind Pl 'd ks LLs
FRLOCK i s sef Stegg % AF11 are or ne ese steg e
| ens |atch L %aUa t s TREFBEOTE] When %*,Fil!‘c%u'l'%ﬂﬁw%'“ﬁ%ﬁ ep (l,sE) 1

15 data for thedhthé asomnhds@é is seﬁpl tﬁd reléheesmbcEPh'Jsandtf hpphaed.c

CPU. Af ter var gs. Wiieth Yo HSs¥anhe nBReR ent B8R 18 A1 i RHlin

| anp i ndi cat of'lgﬁbuls:heps L0 amicbhll mmeseyecutaédtonsetl flagaQGB@IEIDFE:O

20 tt I
grelaz F:rrp |Ong'| gg{aeor li ﬁdé%%l ﬁé#?t?hzltlﬁzumrm 51}% Cﬁﬂgy ﬁhtbﬁﬁ
to 1, the fQcséeps k(fxpmplifkso ¢ 'HM aEe wrovided E%u&?’ﬁgal m&e?s

mar k 185 tghbbt@bsl Ss;ﬁe rxgﬁ 2% éﬂ:‘é’ﬁﬂgd|§otd€télﬁﬁrr|]enﬁhémér0théhﬁhcrs

P10 o G sk o SRR SR R 0

perf med pri snbroutdine njuite andcpi¥césSbngprettrns. tohdhet pointot bnethe

switch SV8 isasale (Qofttirotl Clubkblitine from which the LENS LATCH (LL)
- 15 OPERATION subroutine was-called. This is because it is
desirable to permit a photograph to be . taken, even when a
subject is too close for an in-focus picture. However, as
flag F_‘GI.MPFL has been set to 1, the green lamp indicator DK
will blink to alert the photographer of this condition.

20 If the macro mode is not set (step LL12), flag FMCMFL
is set to 1 and a test is made of the distance measurement
step to determine if it is greater than or equal to "20". If
it is less than "20", processing returns to the AEAF CONTROL
subroutine. Hence, when the distance measurement step is

25 m19" in the zoom mode, the green lamp indicator DK blinks
and the macro mark 18K blinks to warn the operator to switch
to the macro mode. Howéver, photographing- can be 'performed

' by operating shutter button 1S5K. '
In step LL14, when the distance measurement step is

30 %20%, flag FRLOCK is set to 1 before processing
returns to the AEAF CONTROL subroutine. When the distance
measurement step is w20%, .an in-focus photograph

cannot sbe obtained, even if the photograph is taken in the
- zoom mode, as the object distance is too close. In this case,
3'5_ 'however, an in-focus photograph can be obtained in the macro
mode. Therefore, the camera is programmed to prevent the taking
of such a picture, even if the shutter button is pressed, and
the green lamp indicator DK blinks to indicate the object
distance is out of range and macro mark 18K blinks to recommend
the operator to use the macro mode. When the LENS LATCH
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is executed to determ ne whether the release switch SWRis ON. The ~
subroutine is in a standby node until the release swtch SWRis set to ON
When it is set to ON, the 35 subroutine advances to step AF19 to turn off
the green lanp indicator DK. In step ,AF20, if flag FMCMFL is set to 1, the
di splay of the macro mark 18K is tuftfs oFF in step.- AF21, whil e when the
flag i s €k}t PPERATREN subrontine sie | goppletefine FUHTqk hEetuzns| to

Cﬁntlt nuas%éal?zmroe)m&mrsabi:eatiﬁéeaoﬁﬁasz&xfs% m,v%d I RFthl S ﬁt ep, at
shutter start._si e inpu
of an operat |:5’ﬁ s*‘gﬁ n#’?% ﬂ aﬁtEPgst SQ?F}%"&% Egé 3‘“&\%

After tREFBhuahe erRQHMIEJ nEXBOSUREﬁ!IBHsHHATICm (\AElm)n gsnhboutinee .iasdv ances
the fi e ne fr ASHUISS e test
perforérredél nggt ep ﬁ—‘% ?ﬂ% bI%&‘% ng he gr eenPPanp Tl cat of B&m

enabl ed sRrowtine)chhe @tw&ameaure |(AEhe°preargh19nseforot11e t he
macr o ”&;‘dinér?& le&p%%hr)éat@&mtfbft ﬁhh thé'kﬂﬂshiﬁﬁt&% t bpelratdons Set

to 0, noth one to affect e nacrqo nmark 18 egardl ess of the
Status GO HERRNERPERALAGT | Fae o REEORS: 1A%k | BRCSRETEOMAA cdAFEEED ARD7)
to deterﬁné\ewmmnmcn ExXPosSORE/! wmmmmmpvxsﬁbho%ewmtsa I00p

ot oA HePH TRFSY 16 oRRTHAE [ Yo Helihe, PrRT SO hE G “TeBhee | e

shut ter lmk-on IS iy SFRLOCK his stet €0 LanstepopER4t dsaeechseds| ease | ock

s applied. tt u LToSK! g5 d ~SwW tch
SWE Pg set t\(g}g;%{:a dit? %Pr (‘)a?:)ietsiislqakdvancec?{f?%mé's%teep’t)mtI’ba pﬁleéﬁgEg?g AF28 -

to turn?@id agegperformed. ndiBartthesk g%ePSxecthe 1eBfs latah afBLAF30. A1
flag Fl\/tauﬂa lisS%tleﬂ:ed foerraﬁéosimkcﬁ@ a&t&n@tﬁ@léﬂﬁﬂs@ﬂd ¢agrhrol _

Lot A% it ot PR Akog conkFet e pilte e e wid'el Eru'Ua®t QP!
flashmatic (FM) data to be used for the strobe emission
timing is provide_d_ to the sub CPU. _A_ft___erwards;, step AF12 is
performed to detemihe whether the, green lamp indicator
should bl;l.nk or be continuously turned on. If flag FGLMPFL

20 is set to 0, the green lamp DK is contlnuously turned ON.

Otherwise, the green lamp 1ndlcator blinks. In step AF15, if
the FMCMFL flag has been set to 1, the. maqro mark 18K blinks.
Otherwise, the step of causing the macro mark 18K to blink is
. skipped. _ S S _ -

Step AF17 is the next instruction that is executed. U
This is performed to determine whether the photometry switch
SWS is set to ON. If the photometry switch SWS is OFF,
steps AF28-AF30 are perform_ed prior to returning to the MAIN

30 operation. - - | :

When the photometry switch SWS is set to ON, step AF18
is executed to determine whether the release switch SWR is
ON. The subroutine is in a standby mode until the release
switch SWR is set to ON. When it _i_s_ set to ON, - the

35 subroutine advances to step AF19 to turn off the green lamp -
indicator DK. In step AF20, if flag FMCMFL is set to 1, the
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30 When flag FMISIFT in-step N151 of the MAI N operation is set to 1,
proceSS|ng passes through steps M52 to M54 ‘to performthe ZOOM REVERSE
operation. As a result, the lens is automatically noved fromthe macro
extremty to the zoonlextrenity. 35 LOCK Fggratlon_Flg 61 shows the
flowchart for the LOCK opergtizon that cal | ed:i.y step. M 24 of. the MAIN
operation. This operation ig#executed when the.l ens¥i's stored in the |ock
position, afdéspiay Oﬁckh@vm@%tplmathIQKsztﬁnnﬂ&dawﬂwh1hhsteppnF21bowh11e

begi ns, nunbghehn teQy. i | %00 00f h a
condi tion of tﬁfé ?gggufr?aéé% fet IHZ:LDEOIQID te K1- 'F_'%ﬁ 1y ad'n ‘%‘9 H%E"ed
initial mdeOFK b%Fahﬁ? nt | SR %%‘E)rl?%}%lngl ep'EhﬁF\Saﬁ@By Sf-@Préﬁaat Y.

every 125 a’(fﬁeﬂééute&belhe‘&hﬂé Webqh aREWUtL el gt ¢t %@l.af higs hagke Ceae{;he
swi tch BAl %BCEkﬁgdgﬁhe filmis not 10 full¥ | .oaded, the | ock swtch
I

is OFF. In sY heh CLRGE RO, 3 NER WERHHNQﬁtPﬁeQB$§§ﬂ4QRie"d
This is the shgmakubronmt the sabl epu nosithe Whih TPU He MW €R®! AAfeer Hhen

th d di 15_§ tep L
Lo the M N ShfteFC Sagratlon ° 48! SRS e 2| AL, wPRBtEgs Sugfantae
back cover |Qﬂ!#@@%ﬂ thel fﬁémftbnths hea&eﬂrameeps LK9 and LK10 are

ski pped, | & hen Chedagle COUCs S0EDomd " BHLNGR bLadoeR oB o

(step LK9) and the 2 ion o rane nunber mis turned

OFF. I n the ske® AE8p, thenblivkingk Q;ﬁ)vthel greern cliampr dndicakoni P& gis
fromstep LkéhdwrédeaMd! I‘ﬂwrﬁ&mt E&O%ﬁ hexampniedd " Al | ERe OfF13kEPI4 K

o e e bk incheg Mt Bl
(steps LK14 winille Kthenpther flag is set to 0, nothing is done to affect
\L; 15 the macro mark 18K. Regardless of the status of the FMCMFL
flag, the photometry switch SWS is checked (step AF27) to
determine whether it is ON. If the photometry switch SWS is
ON, a loop is formed whereby the photometry switch is
continuously tested until it is determined that the switch

20 has been turned OFF. Therefore, even if the shutter button

- is operated, the shutter cannot operate and the release lock
is applied. '

When the shutter button 15K is released, the photometry

switch SWS is set to OFF and the process advances from step

25 AF27 to step AF28 to turn OFF the green lamp indicator DK and

\ . execute steps AF29 .and AF30. If flag FMCMFL is set to 1, the

macro mark 18K is extinguishea'and control returns to the.HAIN

operation. If the flag FMCMFL is set to 0, the step of
extinguishing the macro mark 18K is skipped.

30 '. When flag FMTSIFT in step MIS1 of the MAIN operation is
set to 1, processing passes ‘through steps MI52 to MI54 to
perform the ZOOM REVERSE operation. As a result, the lens
is automatically moved from the macro extremity to the zoom
extremity. 7;,

35 LOCK 0peration Pl .

. Fig. 61 shows the flowchart for the LOCK operation that
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returning to the MAIN operation. As has been descri bed above, if a Subject
to be photographed is too far away when the canmera is set to the 30 macro

node, a release lock is. effected to prohibit photographing. As soon
as the shutter button is rel eased, lens is shifted fromthe nmacro node

to the zoom permtti to be -t aken i § hout yal ly

shifti nést ﬁ’?ﬁ@i :msé:@ep ﬁ%}é cg‘lr‘lg?b% SRR O%E%F?gt‘-:ﬂ"w th
regard tis spesiited nwhehi rthisi rigems elsr sd:ebreﬂboth nthes lock tpositbohe 117
under st g4l ?h;}%let B%CP{ B ngcﬂ quergdﬂhr@ﬁ to all equivalents within

the scope o 'MS 1. An el ectroni caky
control | ed cifemn thig myeraéam |hegingd mmbﬁ}'okmﬁdiﬂ@# JeD@hbs ot tiphi ng

in a Bobﬂmeﬂ%@w{xé’d egEGopdingOee tHE é&&@i@i&ﬁme HHY: To&RiAg NI Ng

neans for ob a|n| dlsta ce |nformat|on regard to, the, di stance
bet ween®Bg 5 y (Bt %%gerea%] ejrﬁ;;‘l- ned@s at
| east respongi Vprbgmﬂﬁhjsuw 1Qomprm‘s)iﬂgt medm-tnmg,foxs

moans 1 SPPABERR evERh td i G LEERS SRAn, BAERR, R e Beied o
i nf or matpoANf, aithe thadle aiver rﬂdlhqh sBAGKobSaDm apdnthes filon iehenoterrer ais
(o | 18 20943, T88Bedi ok cne RSMHAGE dgafd L0 ol T 1 wher o1 sl d
In step LK13, the CHARGE PROHIBITING TIME subroutine is
called. This is the same subroutine called in step M173 of -
the MAIN operation.- L L : : \j
When the rewind: sw1tch REW- is set to ON, processing dlverges
15 from step LK6 to- the MAIN operatlon through the REWIND v

operatlon of step LKGl., . -

. When the. back ‘cover is closed and the film is loaded,
steps LK9 and LK10 are skipped, . wh11e when the back cover is
open, the loading .end . flag is cleared:. (step ‘LK9) and the

20 1nd1cat1on of the frame number. of the f_im is turned OFF.
In the next loop, when the back cover 1s closed, processing
diverges from step LK8 to the MAIN operatlon through the
loading routine of step LK 81. '

Lastly, when the lock switch LOCK. is set to OFF, the

25 operation sets charge start flag FCHGST and the indication
hold flag FWAITD® are set to 1 (steps LK14 and LK15) prior to . o/
return:.ng to the MAIN operatlon. '

As has been described above, if 'a subject to be
photographed is too far away when the camera' is set to the

30 niacro mode, a release lock is effected to prohibit
photographlng. ~ As soon as the shutter button is released,
the lens is shifted from the macro mode: to the zoom mode p
perm:LttJ.ng a photograph to be taken without manually
- shifting the lens. -

35 The present inventlon has been described with regard to
specific _non-limitln_g preferred embodiments. It is to be




i ndicatiVe of information that mould,resuLt |n .an out of focus photograph

when the canera is in the macro node. 20 3. A canera as claimed in claim
1 or 2 wherein said enabling neans inclug@? means for releasing a shutter
of said canmera i gonse to di stance information. 119 4. A canera
as clained i nutﬂé;ﬁ § RFcr Ehatsatheopuesent rremnts:.ant sk tands Oklai B11

sai d di st ance eiqufieaTnitan SHed&dp éqéfaé%e : ﬁﬁgtgﬁarelea5|ng
Iﬁ}C

neans is actuated. 5 . 5. wgAcanmera-as clalne 3 MBFn said
predet erm ned operation in said macro node is under flrst pr edet er m ned
condi &ions and said enabling neans is al so responsive to said distance
information for enabling a predeterm ned photographi ng operation in said
normal node under second predeterm ned 10 conditions; wherein said
rel ease neans rel eases said shutter in response to said obtaining neans
obtai ning di stance information indicative of said first or second
predeterm ned conditions and said predeterm ned object distance information
is indicative of said first predeterm ned conditions. 15 6. A canera as
claimed in claim4 or 5 wherein said disabling neans further conprises
means for shifting said lens froma macro position corresponding to the
macro node to a nornmal position in said normal node. 20 7. A canera as
claimed in claim6 wherein said shifting neans shifts said photographi ng
l ens fromthe macro position to the normal position in response to
actuation of the shutter rel ease button of the rel easi ng neans.

w
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120 8. A canera as clained in cleai m 7 f uf t hort cdnpri sing nmeans fors
rel easing the shutter at said nornmal position in response to said shifting
fromthe macro node without further actuation of said shutter release =~ ¥

button. 5 9. A canmera as clainmed in claim8 further conprising neans for
returning - said lens to said macro position ‘after photographi ng when
said lens is positioned at said normal position. 10 10. A canera as

claimed in claim6 wherein said shiftifggmeans shifts said photographi ng
lens fromthe macro position to the normal position in response to pressure
bei ng applLiagst o and renoved fromthe shutter rel ease button of the o’
rel easi ng neans. 15 11. ° A canera as clainmed in any one of clains 3 to 10
wherein said enabling neans is at |east responsive to distance information -
which is within a predeternined object distance range, said range including

a short di.staneg exkeeFbhicanlyacaftrol P8 chidr tRAVIHY 8MEbd¥m Yehs anf
canera as clained in cIa|n111 wherein said enabling neans remai ns enabl ed

to perm beyd Pddife&(#l:tl%r ded fAEing 19SRORSAnAD Ababalna aNhlcFR i on
i ndi cative of said short 121 | stance extremty. 13. A canera as .
cl ai ged hadgla%gblgdmér%zd@m@y@§1n§aud canmera further conprises neans for
producing a warning in response to™5 dlstance I nformati on |nd|cat|ve

of said shor bbt%'ﬁﬁ e%é;g LRy yobééllnimf‘ 4 POBLACES ﬁké&:{ﬁg@lb

pr ecedi ng clalnlmhere normal position conprises
POSi tiONyedlrd to the distance between said camera and a subject to be

rem

photographgd; E*J
gnabling{ means at least responSiVe to said disténce g:;
10 _informa-tion- and suitable for enabling a predetermined macro mode
photographing operation; and | |
disabling means for disabling said enabling means when -

predetermined object distance informatibh fails to be obtained

by said obtaining means when the camera is in the macro mode.

15
2. A camera as claimed in claim l'whérein said failure to ;)
obtain_-said predetermined object distance information is T
indicative of information that would result in an out of focus
photograph when the camera is in the macfo mode.
- 20 . ?

3. A camera as claimed in claim 1 or 2 wherein said enabling”
means includes means for releasing a shutter of said camera in

response to distance information.

A
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15. A tanera as clained in-any preceding cLajn1mheréLh sai d enabling
nmeans_ i ncl udes neans for noving said lens to said macro position. 15 16.
A canera as clained in any precedi ng claimwherein said distance
information is used to operate focusing of said |ens.

119
N 4. A camera as claimed in claim 3 wherein said 6btaining
means is actuéted to obtain said distance information when a

shutter release button of the releasiﬁg means is actuated.

S 5. A camera as claimed in claim 4 wherein said predetermined
L]

operation in said macro mode is under first predetermined

conditions and said enabling means is also responsive to said

distance information for enabling a predetermined photographing

~

’\,f operation in said normal mode under. second predetermined
10 conditions; wherein said release means releases said shutter in
response to said obtaining means obtaining distance information
indicative of said first or second predetermined'conditions and
said predetermined object distance information is indicative of

said first predetermined conditions.

15
L 6. A Camerafas'claimed in claim 4 or 5 wherein said diséhling
means further comprises means for shifting said lens from a .
macro pbsition5c0rresponding'to the macro mode to a normal
position in said normal mode.
20

7. A camera as claimed in claim 6 wherein said shifting means
shifts said photographing'lens'from the macfo.pdsition to the
normal position in response to actuation of the shutter release

“ button of the releasing means.

AR O
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8. A camera as claimed in claim 7 fugﬁher'comprising means™’

for-releaéing the shutter at said n0rmai[?dsition in response
to said shifting_fgom the macro mode_wighout furﬁher actuation
of said shutter release button.

9. A cameré as claimed in claim 8 }u#tﬁer comprising means
for returning said lens to saiad _ﬁé¢fo_ position after
phqtdgraphing: when said lens is pésiﬁipﬁedn at said normal

position.

‘10. A camera as claimed in claim 6 wherein said shifting means

shifts said'photographing lens from the macro position to the
normal position in response to pressureibeinq,appliéd to and

removed from the shutter release button of the/releasing means.

11. A camera as claimed in any one of claims 3 to 10 wherein

said enabling means is at least responsive to distance .

information which is within a predetermined object distance
range, said range including a short distance extremity and a

lohg distance extremity.

12. A camera as claimed in claim 11 wherein said enabling
means remains enabled to permit said predetermined operation in

response to distance information indicative of said short

' [N I

<



o

10

15

e e MR AR NE MM A M e MR MM K] L ok 2 e W bt s AR A S R S

121

distance extremity.

13. A camera as claimed in claim 11 or 12 wherein said camera
further comprises means for producing a warning in response to
distance information indicative of  said short distance

extremity.

14. A camera as claimed in any preceding claim wherein said

normal position comprises a tele extremity position.

15. A camera as claimed in any preceding claim wherein said
enabling means includes means for movingﬁsaid lens to said macro

position.

16. A camera as claimed in any preceding claim wherein said

distance information is used to operate focusing of said lens.

I
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