FI LM LOADI NG ARRANGEMENT The present invention relates to a fil oadi ng
arrangenent 5 for an electronically controlled canera. In a cane ' g\x
with a zoomlens, it is necessary to know the F-nunber of the zoom |l ens

that a proper exposure can be calculatedl In addition, if the canmera has 10

a power zoom lens, the focal e hpegbikeoarRRANGERERKTOW SO that the

canera can control the zoom #g—eperattonr—A—conventTomat—solution to the

above probl ens has been to provide the zoomlens with a code plate |ocated

on a camring for driving the zoomlens - for integral rotation 15
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with the code plate.Tor generating a position code that corresponds

focal | end hf®F 2Reelestrionifajehit FRELXPLHCENE2RBERAT code detected as a -
result of a conductive state between a ground brush normally in 20 contact

wi th the conductive pattern of the code gl ate and cgde bryshes that cone
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brushes can becong ésggarg%ed L;om hq:.c.ode (gl%le_ d &,L0 39) ﬁ)ét ergial auses,
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to 60 rrm‘ t%%sition code that corresponds to the focal length ‘of the '
lens in dependence upon the zoom code detected as a result
of a conductive state between a ground brush normally in
20 contact Qith the conductive pattern of the code plate and
code brushes that come into contact with the code plate
during swi—tching between conductive areas and non-conductive
‘areas of the code plate as the cam ring is rotated.
Each code brush generates a 1-bit signal that depends
25 on the conductive and non-conductive state of the code plate
- so that when several such brushes are employed, a multi~bit (
zoom code signal is produced.. However, since the brushes
and the code plate form a mechanical configuration, the code
brushes can become separated from the code plate due to
30 external causes, such as vibrations. In such a case, the
resulting position code that is calculated from the detected
zoom code will not correspond to the actual lens position.
In addition, in determining the position code of the
lens (i.e., the focal 1length of the 1lens), the exposure
35 control is likely to be improperly set if the position code
is not accurately stepped. For example, in a camera having




canera shoul d preferably have about fifteen position codes to ensure that
the exposure is properly calculated. In a conventional canera, one zoom
code «corresponds to 5 one position code. That is, an absolute code system
is used in which each step of the zoom codg has a unique value that is

specific to that step.and, therefore, s .snecific.tos rtjcular position
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to and stops at a macrd position eén the macro mo i'S selecte ‘%y means
of t manuaftsuFtubheand whereby the zoom |l ens noves to and stops within

the zoomjiginge whesrt RRsEARBLIVYE iiHhRHIFH Dh EEfted db&psmiNakka3de
swtch. Wep the lens iis in the zoom node, operation qf a wide switch or a
Lel & swi tch FEVESESRe ASonlPast 4OUSTIIAR yof information are necessary

for the generation of the zoom code. Thus, five brushes
“would be required, which includes one brush for grouhd,_to
cooperate with the code plate. While it is desirable to
20 minimize the number Sf_brushes that are required, so as to
produce a more compact camera, it is not practical to reduce
‘the number of steps of the position code. _
‘Some electronically controlled cameras include ‘macro
~and normal photographing functions which are switchable
- 25 between a macro mode and a normal mode by a manual switch.
gf operation. 1In either mode, photographing is accomplished.by
-~ autofocus in accordance with distance measuring information.
- A pérticular'caméra of this type is one in which the normal
"mode is constituted by a zoom mode and the camera is
30.switchab1e between the zdom_mode and the macro mode, whéreby
- the lens moves to and stops at a macro position when the
macro mode is selected by means of the manual switch and
whereby the zoom lens moves to and stops within the zoom
‘range when the zoom mode is selected by means of the manual
35 switch. When the lens is in the zoom mode, operétion of a
wide switch or a tele switch moves the zoom lens accordingly



3 toward the wde portion of the zoomrange or toward the tele portion of - -
the zoom range, respectively. The di stance between the subject to be

phot ographed and the canera, as well as the subject light intensity, are
5 nmeasured when the zoom|ens is set toga desired position and the shutter

button i a n t r e t tanc asyr enent ,
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which can be necessary to obtain the photogra_ph which had
been composed. _ o

20 - The appllcants have recognized, therefore, that when the
distance measurement. is made when the lens is placed in the
macro position by operation of the manual switch',' it would
be desirable to automatically effect switching from the
macro mode to the zoom mode so that a subject which cannot

25 be photographed in the macro mode can be automatically
photographed in the zoom mode. _ | |

A problem encountered with such automatic sﬁitching,

however, is that if the lens is shlfted from a macro
position to a normal p051t1on (zoom p081t10n, e.g. ), a

30 desired  photograph which had been composed in the macro
mode cannot be obtained due to the parallax which exists
between the lens and the viewfinder of the camera. L

- Another problem encountered with automatic cameras

which are designed to perform autofocus Iphotographirig in

35 either a macro mode. or a zoom mode J.s the poss1b111ty of not
being able to accompllsh photograph:mg 1n elther mode. due to



subj ect distance neasurenent errors. For exanple, assune that autofocus is
designed to be perfornmed in the zoom node for a subject distance range of
0.90.neters to infinity (i.e., 0.90 m[err]), and in the macro 5 node for a
subj ect distance range of 0.50 m- 0.90 m FRurther, assune that the lens is.

set to the zo pti swi tgh and that the
di st ance rreas%?%ﬁé%t‘ ﬁggggéggﬁgigg}fgﬁgﬁg%%%@gsm for "an obj ect positioned
at that distance. Fornesiagiple caassunéetbbte@uttifacureiss depigned dtoobe

the af ore@nt,%aﬁﬂfgﬁ?‘gauahnué%m - ®0dd NebraaP AP AP a1 S84RCE rRfige of

obt ai ned. . situation, conventional caneras provide %he

photogr apher 9+ 2% Behgrsi kg ARJipdtyolitRar 2-BPoPer! §)todided S AT

cagnb’f«' be obtxlﬁwed,fldflibr Ui et h@i{@&ﬂw-aataﬁgelt Ooﬁvmd.]fﬂ'q[ L @ tﬁetdfsmaar.o

node, or a release lock is operated to. prevent r ase. o e shut.ter, even
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that the distance nmeasurenent nade canmera can errg y result |
a val ue of 0.thatn digtange. caskn swehphat psHhethes ohieel tHatapce 1s
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. e
auto strobe .c,%ﬁm‘i}é\% ghutter; cave) 4Eskhmeghpbter button is operated.

'In response the photographer switches the camera to the
macro mode by means of the manual switch. However, for the
object positioned at the same distance of 0.89 m, it is

20 conceivable that the distance measurement made by the camera
can erroneously result in a value of 0.91 m. In this case,
the photographer is warned that a properly focused

" photograph cannot be made, or 1is prevented from releasing
the shutter due to a release lock operation, even in the

25 macreo mode. :

&.; . This predicament is, of course, not  desirable and is
particularly serious when the automatic camera is provided
with a release lock capability which renders impossible the
taking of photographs within a certain subj'ect distance

30 range. '

Another problem relates to cameras having a built-in
strobe unit. a recent trend is to provide a camera with a
so-called auto strobe capability in which the camera judges
whether to cause the strobe to flash automatically when an

35 exposure value is below a preset level. _

"Such auto strobe cameras are typically designed to



illuninate a red lanp indicator during the charging operation so that the -
user is warned to wait until the charging is finished, or merely to warn
the user that the charging is not yet done and that t he strohe is not ready
5 when the shutter button is depressed. Aé ideal arrangenent would be to
provi de an auto strobe canera in which t phot ographer "is allowed to
shoot pitlinednattdort hwd ndamp pandicatorondugs ime d:ﬂmglctganglnkje

strobe. éi‘af’ié‘fit o tEaEedtllxé‘”Tﬁéerid' £8! Qfaidrind EBerw&ka%mt 2t ¢fldring

t he char Ing cycle or-there.is.no such_indication regardless o whet her the
phot ogr gHRY uah| fﬁ‘ﬁts&ﬂﬂ’s {9 t BRECAYpit@ Waxrn thet user (Heab §Beem has

been suathdFfging hésr et qr@t | a6h&abdd ithdt | tie natedbeo iisfRéen ready
even vvh&n the 15 phot ographer has no

phot o her t.0
i nt en?‘{ o‘ﬁ’ﬁ“ﬁ %’?%\Q%"ﬁﬁé?’ﬁe ‘éﬁgﬂ'e?sbﬂ?{’ﬁﬁs?S shooting, or that there is¥ho
i ndi cation ofhmmahourmgemen'eadwldl bhotghprmziphoangaapbest'rebwai ting

for the qﬂ.ﬁy h [

el ectrorﬁlg y 20 controi | e ca %ﬁdaésé c% Iélrgﬁg ?ﬁ b% hcrgéta d| spl ay

whi ch i RENERS (without ehaningptpaPrig aditandd opr tio lﬁn%hargmw&n

i Edl cat qmepretzrd?a | Pffm Mphraet iee,t he fréalrrelamm‘o%hamt:attbe fltsl Ehhﬁﬁéeg I nf
t he ra g, foca en e.zooml e e picture takin e o

the e {5l SRhhsI. Obpblie agol el diheyRLelue, tal g, Rde o
the fil rﬁﬂdia:ﬁtngpmpeeg&rdhes"somﬁaxmh@tleerH(hhevephotmq:;arméz'r natctdaabpunt of

h d h
e T IR L ol B ol i,
i nf or matSUsH akh Gﬁetﬁ"lemare aéﬁmpnmr@d{% Bh iPeidi §B‘Iia§‘t&éné¥° wsdfermend to

be so smméd @hdﬂb@?aphb&glbbe walTbusmﬁormw@tmﬁ 85 devant whenl ayhal | Q)
rmnufSe P BRI Lt P B PERERY S%eaé\aé%a Pagton
phot ogr &isirer shoot-bmgyerqr tthiat mheote cés depriiredicatien of when
shootlng is ready, although the photographer is waltlng for
the strobe to become ready.
Still another problem with prior' electronically
20 controlled cameras concerns the liquid crystal display which
indicates the different operating states of the camera.
Such an indicator provides information on the frame number
of the film loaded in the camera, the focal length of the
zoom lens, the picture taking mode of the camera, the status
25 of the battery in the camera, and the status of the film
loading operation, for example. ' \)
However, only a limited amount of space is avallable on
the camera body for such an indicator. If one attempts to
provide a, display panel that can display all of the desired
30 information at one time, each indicator on the display panel
would tend to be so small as to be illegible. Thus, some
cameras do not display all of the information, .and merely
display the information that the camera manufacturer
considers to be the most important - to the average
35 photographer. However, this practice deprives some
photographers who prefer to have all necessary -information



phot ographers who prefer to have all necessary information 6 avail abl e
to themprior to taking a photograph. Known electronically controlled
caner-as are equi pped with a back cover closing detector switch | ocated on
t he back cover of the canmera which detects the closing of the back cover
after the cover is opened and:fi1mis |oaded in the gamera. 'In response to
the detection of the closing of the back cgver, the main CPU of the canera
dri'ves the fil madvance notor to effect the "blank-shot” advance of a
certai n nunbavadfiabillemtbr tes pPriol ¢ws takisiy W phatagrapiver cl osing
switches, particularly with regard to manufacturing difficulties and

oper at i onal unreliability. The applicants have determ ned that it
preferdable to uSEDQWBoﬁﬂﬂGFEOQQbsﬂﬂVuPQnt§Plﬁﬁdlﬁﬁﬂﬁﬁgsthﬁenaﬁﬁéppéﬂ paths
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| oadi ng arrangenen g camera conprisin neans for detecting the
presence of film (b) :one or nore external operating switches actuable in a

predet erm ned neppgpléfisenaiistdt LeRAt WALWI edeveE N RAGLHE! astilBehes)
whi CQ S unrlg}é?é cuiari‘%v%vni(i: nelrr]tegg;ds%od lillalug}facguring difficulties and
operational unreliability. The applicants have determined that
it is preferable to use a software substitute for minimizing
the number of parts such as switches that are required for film
tl;avel for enabling an improved assembling efficiency, 'while
~also making the operation of the blank-shot film advance more
rellable.



(c) means for advancing said filmin a predeterm ned manner to |oad the
filmin response to (i) the detection of the presence of said filmby said
means for detecting, and (ii) actuation in said predeterm ned manner of one
or nore said external operating switches. In a preferred enbodi nent of the
“invention, the camera is operable in a plurality of operating nodes and a
said external operating swtch conprises a switch having neans for enabling
the canera to selectively operate in any of the plurality of operating
nodes. The mtﬂméidnyobbe@mEbftthg pndsenpréﬁeenbiynitntpmbsi@elmcklhmde a
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from a eavancdgrs, idfe tHd i) uding a plurality of unexposed franes, the
means for advancing the.filmpreferably includes neans for mnthdramnng t he
filmfromthe cartridge to. position a frane of the plurality of frames for
exposur e by Aceersdms sto Thheaprasghteninyrnignyiiherer inepriovidedefmeans

for det ggkiohatiilke BARNRIEIRg Urtdifgdidie a6k TRatend X4 S&MPPLEng:
advancenment of the filmin respons o the detection of the advancenent of

a predeterm ned amount of the film.by the means for detecting the
advancenent (af) tears Ifor Wetredthinqutlegir esdnden dDafli hy; arr angement i s
used with a filmincluding a series of frames, the nmeans for stopping - .
advancenment of the film preferably:i'ncludes neans for stopping advancenggﬁ
of the film(b) caspersdore Erdedarad vreradfinhevwdhmrefdhualile in a

pr edet eprenet ertiNa Ohahherf reseenableheat least one predetermined
camera function which is unrelated to advancement of said film;

and

(c) means for advancing said film in a predetermined manner
to load the film in response to (i) the detection of the
presence of said film by said means for detecting, and (ii)
actuation in said predetermined manner of one or more said
external operating switches.

In a preferred embodiment of the invention, the camera is
operable in'a plurality of operating modes and a said external o/
operating switch comprises a switch having means for enabling
the camera to selectively operate in any of the plurality of
-operating modes.

The plurality of operating modes preferably includes a lock
mode, a zoom mode, and a macro mode.

A said switch may comprise an external operating switch for
switching into or out of the macro mode. -

A said switch may comprise an external operating switch for
switching into or our of the lock mode.



film Wen the automatic filmloading arrangenent is used with a film

I ncluding a series of perforations, the neans for stoppi ng advancenent of
the fil mpreferably includes neans for stopping advancenent of the filmin
response to the detection of the advancenent of a predeterm ned nunber of
the perforations of the film #n another preferred egbodi ment of the

i nvention at |east two external operating shitches are provided and said
means for advancing said filmadvances said filmin response to (i) the
detection of the presence of said filmby said neans for detecting, and
(ii) actuation ofA aspiddebeyernell opebating saiitaixtprefierapeyatinejudes a
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anera avi ng AP nG AT F angenent - as defi ned
above. The canera preferably further i ncl udes a f|In1conpartnent and a film

compar t rent.coveryniideaie é@étierfﬁiihe%haqnbh%r&ramtof id iddBd with

preferably |ncludes nmeans etermnin (1) "the film conpartnent
cover is cl o?eéléﬁ‘lePﬂ)‘d\Mi‘ét AcFol heof iy extendiay fxroma ¢aykyidge, the

conpartnent. £iea abﬂyﬂxﬁfﬂb @@Iu&witpbmqir&xﬁdf@émﬁﬁmﬁ; Cthe alishns fiér
advant ages aqf, the sen nven urther descr.i

Fol Low ne” detavaFind (S FHm cPEREEPRPIYy LoraBRese e e ot et S aing
t he acconpangiheg dridwi ngspmmm ameertgiidge byowayositihon- [a nifiiamg eeinptis,
in which: 5 alihq:y e i f ]Qf:%_.dé%m\,ﬁ glgﬁgn&aﬂ&él Fig. 1Bis a

bl ock dlagrar?u‘a'li'r zoon1un|t 0 n the zoomlens is
el ectrically operated; Fig. 1Cis a bIock di agram of an electronically

Kw/ The arrangement preferably further includes means for
detecting the advancement of the film and means for stopping
 advancement of the film in response to the detection of the
advancement of a predetermined amount of the film by the means
for detecting the advancement of the film.

When the automatic f£ilm loading arrangement is used with
_ ‘a film'including a series of frames, the means for stopping
- advancement of the film preferably includes means for stopping
advancement of the film in response to the detection of the
advancement of a predetermined number of the frames of the

£ilm.

When the automatic film loading arrangement is used with
a film including a series of perforations, the means for
stopping advancement of the film preferably includes means for
stopping advancement of the film in response to the detection
of the advancement of a predetermined number of the

perforations of the film.

In another preferred embodiment of the invention at least
two external operating switches are provided and said means’
for advancing said film advances said film in response to (i)
the detection of the presence of said film by said means for
detecting, and (ii) actuation of a predetermined number of said
external operating switches.



"10 switchable indicator unit that displays information that is relevant to-
a photographer; Fig. 2 illustrates a front view of a camera enbodying an
aspect of the present invention; Fig. 3 illustrates a top view of the
canera of Fig.2; 15 Fig. 4 represents a rear view of the canera of
Fig. 2, Fig. S5Aillustrates the rear of, the canera shown in Fig. 4, wherein
a back cover of the canera i's in an opén position; Fig. 5B discloses an LCD

di spl ay pane ts o] |nent
Fig. 5Cill ué{:tr:g?hllngh fcﬁgglt}sq% ayt%%ccclangf ERE eg{ts.‘lp efyl ngga ter native ’
phot ogr aRRgVidedr aucanara haviggjan autanakis & 13& dpadingeaviangement| ens
assenbl yags@dsifnelthanedeera of Fig.2, show ng the 25 relationship between.a
camring, code plate and a plurality of brushes; Fig. 7 is an expl oded vggw
of the code plate shown on the lens assenbly in Fig.6; Fig. 8 illustrate
control circrohé oamtha paefesablyethedliepgincludes a fllm cbiipaptrenst

i i op g F fl

i agram 53 4 AR BBprlehentbb06E, AfacEHR hebnilrbh kbt ElBaTthe (i o
2; Fig Ipresencer &thesfallsomﬁmaﬂdmmlu@%gmaﬁnSoerr 38ePesnindng CODE
NI ALIﬁPJé@ksqtir)ouehae f\&*lhpfbbﬁpﬁéﬂ‘&% b)éotv'é% '\ﬂ Nc@BQQBaCF? agrﬁq ?Or .

Figs. 9 and 10; L lustrates a_software flowhart

Z0OM CoEe RkeF Eﬁﬁrggﬁ“nés tRsated 4B kbg Syﬂf“héwpeem“en
I NI TI ALI ZATI ON subroutine of Fig. 11; Fig. 13 i I lustrates a software

flowchart di a s ine _phat is called by the

POSI TI ON CCI@%’ l\ﬁu?kfl iiqo%%@ggg‘l gjgfq‘ Fir g %acﬁﬁﬁlsf& (4 §fl|' ates a
software flowchart di agram of a ZOOM REVERSE ROTATI ON subroutine that is
called by the MAIN -\fj



-

program shown in Figs. 9 and 10; 10 Fig. 15 illustrates a software

fl owchart diagram of a ZOOM FORWARD ROTATI ON subroutine that is called by
the MAIN program shown in Figs. 9 and 10; Fig. 16 illustrates a saftware

fl omchart diagramfor a ZOOM W DE .subroutine that is called by the MAIN
program 15 shown in Figs. 9 and-10; Fig. 17 il ustrates a software

fl owchart di agRamamdrages IELEthabrpuesgat: hanvientiphedwbylt heeypfnrther

program shown gestrdped? ian¢hb0oildwikd ideltailied SestraQtivl of predarded
diagram for a 20 BéCKUP routlfﬁgthat di verges fromthe. th§r0'rgﬁ%shomn
in FLgs. 9 and®TBOYEMENtEe Y1t FRLETeRCEot thatDe | GCABPED +a§r

BAD CHECK CODEwh{R apet gheehhbly diaye bgenoh~dintittd ngOeixatigies ,s il aiiiche of

Fig. 3 and the BA rquti.ne of, Fi . Fig 20 illus es a
software fi o%\p.h_art C%I ggrQ% flcr)gr 2 ?Z&%’ ‘fggﬁ%lg%’é‘ £ atazi%&‘{"hi tlhéggd upon
initial power-up and al so diverges fromthe BACKUP routine shown in Fig.

18; Fig. 21 illustrpsgs gpsekt &’aﬁo&koﬁ‘igﬁ%mdb%%ﬁ@ E%ma]pﬁ‘i.tFUfMFig. 1A
| NDI CATI ON subroutipe that i's called by the MAIN_program of Figs. 9 and 10;
Fig. 22 illusthereinatheoseanriengoisaedertricadlyneperatedis to performa

E_OAD gge_rftlt ion, thipigperaei %d!webQP&f&Q@dﬁ%ﬂ Mglg\l a&pggmcg;&%n_icauy
I g. | trat T Il QSLLUCLI ONS . 1,Or S rou n N

whien’rs catddrttonanle SBnigskal Bnit thal Haplats dhtomatled  thak, is
fl ow hart di agrebevant at&E=\ photographerhat di verges fromthe MAI N program

shown in Figs. 9 apggl02and 1hiaerk@lE APE BNtV SEWWWEi & EaﬂerRZémEiog i%g an
diagramfqr a 5 LOCK routine that yVe ges

illustrates a software f% wchar t 9 1 5 :
fromebe NAIhI%?Bﬁ&gn?gh ﬁﬁ PREeErRS. 18VEREIPE/ Fig. 26 graphically
il lustrates the zoopidig ®pLIphsOPates a top view of the camera of Fig.2;
15 Fig. 4 represents a rear view of the camera of Fig. 2:
Fig. 5A illustrates the rear of the camera shown in
Fig. 4, wherein a back cover of the camera is in an open
position;
Fig. 5B discloses an LCD 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 schematic 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
A 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 illugtrate 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;

Fgnas,



of the lens systemused wth the canera enbodyi ng an aspect of -the present’
I nvention; 10 Fig. 27A illustrates a MAIN programwhich is a summary
of the flowhart of the MAIN program shown in Figs. 9 and 10; Fig. 27B
illustrates a software flowhart for a series of instructions for a DATA

| /O operation that diverges from 15 t helMAI N program shown in Fig. 27A

Fig. 28 is-a Fagl.elﬁhétlmﬁ%i#é‘afﬁmlgl@é?m% diagsamndenmeasur i ng

step andz@ohemd@t mpwe%ummw au%l@odw Qﬁn@da&sfcehef soEITIBENt i ON
is in a zoom nonde_and Fig.  .29.ilTustrates a flowchart

for a I\/A@?@ETEEETgﬁPF?AT§QB‘r &Yﬁrﬁéltt’-ﬁ'&t of; Fig-| dd?by the DATA 1/0 operation
of Fig. 27B;, Fig. 38 iillustrdbes aal lsofthare filowchhNS dfdgrhmubrod i ne -

t hat i he DATA 1/ O t Fi 25 278 _Ei 1 :
1 ust§ SORES HBCR | EubRoayac IREES L R 11 o ) i Cpokiirol s qongy
PROCESSI I\NI'DpALiZAMONhaubd'Du&ug&e oifr §rigt.hd1DATA |/ O operati on shown in

Fi 27B; . Fi 3240, | 0 EASE
SEOUERCE oo ELpE2 18 (RIS ds 08" STLYarel FIGMEHAY aPhafanldpf e
oo NS TP CREEBSE, ROTATION SUTAIRANS GFRAt A% FOLhFa. By NEnE AN o

whi ch di pesgeamf énwthnREEEASEQSEQdENGE operation of Fig. 32; 35 Fi g.
34 ilJuystrate S e instru |ons the, MALN pragram
i1l us Jf(?lat ed i i?i’glsigng{lén tl’f?hte%\n ?hso% Ha&=t iséé‘r?é‘l""hﬁ ‘?‘B?:?’F%’Hs gdd‘ed to
i |l ust r s%@OMhEOBRWABP ROTAMION isukercsitristee thiwt gisigcabkedit bpnther MAIN r obe
bui |l t %ﬁ’% cgﬁg&ﬁ ggbggi%gnggagnasggct of the present invention; 5

Fig. 35 strates ser i nstructions that constitute a STROBE
AUTOCEXPOSURE/ Mgztﬁusléﬁglt&'ﬁt@ﬁ @hfoftware flowchart diagram for a s
ZOOM WIDE subroutine that is called by the MAIN program \C..)

15 shown in Figs. 9 and 10:

Fig. 17 illustrates a software flowchart diagram for
ZOOM TELE subroutine that is called by the MAIN  program
shown in Figs. 9 and 10; _

Fig. 18 illustrates a software flowchart diagrain for a

20 BACKUP routine that diverges from the MAIN. program shown in
Figs. 9 and 10; : o

Fig. 19 111ustrates a software flowchart dlagram for a
BAD CHECK CODE ILOOP routine that .diverges from the CODE
CHECK subroutine of Fig. 13 and the BACKUP routine of Fig.

25 18; |

Fig. 20 illustrates a software flowchart diagram for a W/
RESET routine that is initiated wupon initial power-up and
also diverges from the BACKUP routine shown in Fig. 18;

: Fig. 21 illustrates a software flowchart d_iagfam for é
30 FILM INDICATION subroutine that is called by the MAIN
program of Figs. 9 and 10; _ .

. Fig. 22 illustrates a flowchart for a series of
instructions to perform a LOAD operation, this operation
diverging from the MAIN program; : :

35 ' Fig. 23 111ustrates the instructions for a WIND PULSE
CHANGE subroutine which is called by the LOAD ope_rat:l.on. _



di verges fromthe MAIN program shown in Fig. 34, Fig. 36 illustrates the
series of instructions that conprise a CHARGE operation that diverges from
the MAIN 10 program shown in Fig. 34; and Fig. 37 illustrates a.flowhart
for a series of instructions for a RELEASE, P ROCESSI NG oper ation that

di verges fromthe STROBE AUTOEXPOSURE/ AUTOFCCUS operati on shown in Fig. 35.
15 Fig. 1A schemaffiigal 13# i11ingtrates 3 SoERVAESI tfﬂgh’” Héf&cﬁ%@@m\n@ a

which is desgEwrad lﬁbdﬁi!ﬁ&&fhéi?t&i‘l‘eﬁ@égmfrohnﬁhddﬂﬂINS p&o@&&mﬁ sHowiPl in
out putting a_zoom ode code t hat i.s, provi ded n the

ci rcunf er ent FaBSsyu % A ﬁé’ QH?%?%& "‘é‘%n{fé WPt ocal

| ength of a zoom IFdrs; 25 mwtﬁitiﬂateﬁ dreshesaitd fhewchaetmadeigeamorfdihea

rcglma;t | vtejogoom code’dcggl’s‘eerbecogksﬁt d\gl g'écet vé’?glg %L% M S?ﬁga’ér us%z'% 5183‘ a

nmeans 16 for Fdgsec® m®pda}®usiti on which converts the zoomcode to a

position code coripggpo% nﬂrsﬁhiéﬁ%i?cq}lﬂw&ég ’Eﬁ@ 2e8ming" éc%gg?‘

for storing a pattern anges o0 zoom code %S\tterno
bei ng associ afelh@i @ﬁ"ﬁh‘éYESB}‘h Hﬁeep‘é%ﬁ‘?l the crmaga 1%'“]? YHIT AR
changes of tRgez @s@@fielmrdﬁkﬁfm ni ng whet her the changes coi nci de W th

the patte of ¢ rJes 9 for Ibitin exani nes _
whet her iugnges 0 QZgorﬁlgg'(fB: Jté”%ﬁf’g#ﬁﬁtpf?%ﬁﬁ' ‘\éﬁbﬁ{;t &fn B s
and, if it |efdrth‘eerﬂrbwchm hef tthe (MMNgepraglealiushbwnanreIEmss cal 2%

separation ofgat least one brush with the code plate, in whi ch case the
converS| on o fhe zoom code to a position code is prohibited. As shown

in Fig .t he Fdgm RIBs iddmstaates me seftsrare chleychapk, §pEda semies
el ecNM Cal l YOﬁthéthctQQBﬂs| @t fardAm rapépéest idanghat’ d&vfeQ@e@omﬁomg

and storifig hanggInChrbiaboelos0dsn’ ¥19. 3% ;
Fig. 28 is a table that shows the relationsh1p between
“a distance-measuring step and a lens latch when the camera
embodying an aspeci: of the invention is in a
zoom mode and a macro mode; _

20 ' Fig. 29 illustrates a flowchart for a MACRO TELE SHIFT.
subroutine that is called by the DATA I/O 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; | _

U | 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 1/0
operation of Fig. 27B; ' :

“Fig. 33 illustrates a series of instructions that form
a WIND operation which dlverges from the RELEASE SEQUENCE
operatlon of Fig. 32; : -

35 '~ Fig. 34 illustrates a summary of.the instructions shown.
in the MAIN program illustrated in Figs. 9 and 10  with



‘area of the absolute cotle and storing it in the menory as-a position code -
"that corresponds to the focal length of the lens; neans 18 for driving the
zoom notor .10 so as to change the focal length of the zoomlens 11 by °
controlling 10 the energization of the % omnotor 10 in accordance with an:
i nput fromoperation switch 17° and the -gosition code stored in the nenory;
and nmeansddd tfiownadr risvs t nycttiicois c adides s tiohel hbustratiee theanstkPs t o
rotate ! Bavedtel i 12 4€rob@08hhigink" ot Gt i F8PM CaloRECHIRH AN
~absol ute,code: 15 when the positjon~of "t hé count nmenory. means 16" 1s erased.
I n addi t?ﬂg," the camega EnhadiEidly ) AFPYFe Aarere RERSeRfes a neans for

I ndi cati figveheibagal’ | ength of the I ens so that an operator of the canera .

knows the setting the,zogom_lens. , 20 . For i_nstance ssume ,the frangy
nunberBor theFtBrm % CACERTAtEE (t68, serids o) IAFERIEFEIRT o 1R pooks
on the deepstytutet e STMROBE)i AUTOBKPOSUREARUEOFQCUSeiperraiorh tihtmtst or ed
in the f} S ' ' : «The..indi,gati on swit chi ng
means op%jr"g%ggétggﬂség e_g Pve ?ﬂsgg‘to?ﬁg%.s?'hgni r%-é;l g‘g:HIOI’?%dn the display to
show t he ot heFigi ed6 ofildpsirabes | ther manias ofichingtryrticns| thatgth of
the zooned@peisdl td) cHARGECNGBera€iohi Gthat 2aiderged Fhém RS eMags
enbodieér_ent of thehl nvent i 80, the_ca_rrgr_a conprises a conpact 30 type |ens
shut te REGEFAR; FPRRNcARaF28onP’én8™¥1 and finder system 21 are independent
of each ot herFigThe3frahllustiratesnimer afbhowsdmrt Sthoabea22sex i@dS sansor 23
for phot - L Qg di : , evi.c cogpLi.sing a
posi ti onﬂgg{ﬁg%% Eﬁggncaja arﬁ@irg%%m%&?g?nr%‘%i ot eeelf%éf:'B 3ER§§ The
strobe ZLVerges ndirom athebj FEROBE BUTOFRROGURI/AYTQRQCUS] Sopleragion | 23

measur essidwn bin ghigesssof the subject, and the infrared enitti ng di Q(gg‘
(1 RELIIiSSem'ts infrared rays onto the subject so that the position sensor ¥PSD

out p a position signal accordi ng to the distance fromthe subject by
recei ving theignf na escheghtt itdewllys ildfisctatlebr oM t4e®m position

detecting device o - . ..which is
described in further detail below. Included is a .means 15
for outputting a zoom code; a code plate 13 that is provided
20 on the circumferential sufface of a cam ring 12 to effect a
change in the focal length of a zoom lens; a plurality of
brushes 14 that are mounted on the canera body in slidable
contact with the code plate 13 so as to generate a relative
zoom code based on the conductive condition of the brushes;
25 means 16 for detecting a position which converts the zoom
code to a position code corresponding to._i'_:he focal length of N,
the zoom lens; means 17 for storing a pattern of changes of
the zoom code, the pattern of =chahges- being _associated with
the zooming operation; means 18 for detecting o
30 changes of the zoom code and determining whether the changes
coincide with the pattern of changes; and means 19 for
“prohibiting, which examines whether changes of the zoom code
are different from the pai:tern of changes and, if it is
different, whether the changes are due to an electrical
35 separation of at least one brush with the code plate, in
- which case the conversion of the zoom code to a position



5 subject. The zoomlens 11 is associated with a novable |ens barrel 27
whi ch noves relative to a fixed I ens barrel 26 connected to canera body 25.
The movabl e | ens barrel 27 is displaced between a storage position (shown
as a broken line in Fig. 3) and a macro exthlenity (shown by a solid line in

10 Fig. 3) | n.thi,s enb #+ the focal length.of the zoomlens 11 is
varlablefromggrdfl 2’11;5’% to 60 mmin the zodm'range. In

addi tion, the camdsa showhe ipy eFégt iXBentthen sesma ey o0 position and a
| ock position. As shown I g aldd pg ti gy trﬁ%‘il‘i@p ggalggaof Ihe
atl

t he camera contains a genera triangu arI n button arra
28 anfh i s apdectydgaddw wez@&mdbmth 1en$r5‘ﬁ¥'tbﬁ¥ t‘—'EBHréFeﬁhé‘eGB& &8 on

butt omvarr ag EBrCWﬂtaeﬁJ and Sée&@lﬁg\n éﬁhmt;aat oZPahd Gfodtt So@bOiERER! the
swi tch SW5 .and shutter elagﬁs wi tch [ ear, g itg 20 28b of the

operation but25faPfalhes eré%ﬁd%laﬂ%d c%?r‘b?’r%%s §\AA‘“FE‘H‘§WFSr &
controlling tbesieﬁﬁnl Qmiielltha\hl corxresponds rsar thet focalSd aigtineof the

ti but .d | |
o ens 11 18RRE oA 18TV 4GEC a8 4405, Who SRk RBEOECT] Tebl s 4% |
such a fashi ochahge wihen ﬁmalsvxlerwth sofpthat edom tltems)thlarbywos\modﬂéslg
cannot be Qeeﬁﬂéeggmgs&&‘a%%%g &#%r?;%«ﬁ& dPMo 2§n habbyRdaneh! YAk arhe

phot onetry sw t pressi ng the s hutter hutton 28
activat es thele‘EP'éa§€°§‘V\PPGPTaS\ARn syitch 13/ ang the ReSifdopoaads, sorese

operation but {in tHd aNeRmbLY £ hha tnﬁéaizé\ﬂl§0|fo§\%ﬁ‘l€hcm@eﬁhiah| )contﬁﬂdllwg
the generally nenber her e t.he -zoom_not o

I 0
rotated in a Ef‘?gleg'?ﬁ' s a’[‘?l‘é%"%aﬂ‘?@?ﬁﬁg %f‘h Feta fl the eﬁ?’@n&%[ﬁ% iéo a
camera body lposiBjorepneswhiight he35zpomt icodeofbédmmepeant | ainsdluten codeny

above the yEdgnayl LR BURLEIE,ZSMAR Qoubd bRpbahedrd 130, QWPLRa,

di recti on, e zoom | ens I's re 0 thé camera
1. The rot atlon oInt rddidoiomot 85 Milk bentdbscusses bedowai nt@ucamran

executes a segyenife8lal NEhhECEbPNInB288¢ing the focal length of the lens
' so that an operator of the camera knows the setting of the
zoom lens. _

20 - 'For ' instance, assume the frame number of the film in
the camera is given priority for indication purposes on,the
diéplay as the first piece of updatable information which is

 stored in the first memory, as shown in Fig. 1C. _The

indication switching means operates to selectively switch

_ 25 the indication on the display to show the other piece of

A updatable information,_éuch as the focal length of the zoom

lens. ' _ :
With reference to Figs. 2~5A, in the preferred
embodiment of the. invention, the camera comprises a.cqmpact
30 type lens shutter camera in which a zoom 1éns,11 and finder
system 21 are independent of each other. The front of the
camera houses a'strobe 22, a CdS sensor 23 for :photometry
sensing and a distance measurement device 24, comprising a

position sensor (PSD) 57 and an infrared emitting diode (IRED)

35 56. The strobe 22 illuminates a subject to be photographed, the
cds photo cell 23 measures the brightness of the subject,




*upon which switch, SWF or SWN is depressed. 5 As shown in Figs. 4 and

- BAin particular, the rear portion of the canmera body 25 conprises a back
cover 29 (filmconpartment cover), a main switch 30, a node switch 31, an
LCD panel 32, a back cover open/close |ever 36, a red | anp indicator (LEDy
Rd, and a green lanp indicator (LED) 1b5Gd. A filmsw tch 33 is operable
to det ednd hﬁl@réafnatedf emitrhinghi d fode Wi( IREP)| emits tioif3xred vapsable to

- generatg, «g}?erpgﬁé ebf ESSRUAYS {55 ff)@:gcgaas% Pad [dddBues ThE T11 M

Ioadlng I S sunk 1nt 3a‘1nside the cdnmera when the
film cams iddon ppignm} arcoppisad ton the f digtaneer fagn dhpasuhiaetisa,

the | eagjyn Q:é‘é@lﬁfng? henéi hmeraradt 1q@h9dooeha€:5w R filleetedr fﬁ"dﬁ'@ﬂe' n -
contact with the fiTm advance detecfor switg a?r&g t he bac ver 3 |~'s,
cl osed. SURETh | mTlieZARR ]cfé?%clc’orl%vﬁ%‘?icﬂt?% viih o movahiedens, o

fully sealerell 027 hwhW&hJ mBes réletivee Ho | s Fixedskens abatm@tlorzsvm tch

33 Is i1, E\%%qgﬁ L ¥ & aenI}]élF% ﬁ&%g‘t 03 reafly %&%1%%%‘9%“1@1 "2 1anp

i ndi cat or e Metric swt epressed and st robe

eni ssi oﬂh@h@@&%@meels ancatqmg/ pafridriome(shann s r%ll@é@ée!buli% SWR is

font fﬁﬂéﬁiﬁ% |3, hacRe pEbeTSRINy [ ok oy RED sldea e {5
per céft Féf- élﬁ)y' cythefh 15T@Wﬂ%nﬁ’?%df‘%? rE g#‘ Hlfsqlqe t HROR ubj ect

s to0 (ense 1ahds Maridblieontion mmd:cimaakuiy Selapm etss 660 amnl in tiseful |y

|IIumnte ( 3 desc e &, or digat o en the
subj ectg q\‘/\n ?'rs?l"r;? he p pegdggigiarﬁ:e tﬁeq\ f'gf Ltaae% ? %H\?ograph
The bacinyendriorohas eparesrapasition anrb ibahkc’émlb?ﬂhl cl ose | ever

in the di recws%ﬂgwrar{r%fg T961H3P9r§§c§‘l’a§rCht§Q RIFY P ) 6F \;\ZJ

position slidable swtch, havin 05|t|on zoom position S

and a5n&be CameTa sFENEA HAY g \IRPEFAd L¥ai X é\/ﬂ‘?‘%‘l‘f@ﬁlﬂ’s SRAREE N t he

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
switch SWS and shutter release switch SWR. One rear button

20 28b of the ope‘ratibn button array._'zs on the rear side
comprises a tele switch .SWT for cohtrolling the zoom lens
11, while a second rear button 28c of the operation button
array 28 comprises: a wide switch SWW "for controlling the
zoom lens 1l. These three switches 28a, 28b .a'nd 28c are

25 interrelated in such a fashion that when one switch is
operated, the other two switches cannot be operated. v
Depressing the shutter button 28 halfway activates the
photometry switch SWS, while fully depressing the shutter
button 28 activates the release switch SWR. _

30 By depressing the portion of the operation button array
above the tele switch SWT and, consequently, tilting the
generally triangular member downwardly thereat, the 2zoom
motor 10 is rotated in a direction that causes the zoom lens
11 to extend from the camera body 1. By depressing the

35 portion of the operation button array above the wide switch
SWW the zoom motor 10 is rotated in an '_opposite direction,



direction of arrow B, fromthe | ock position SW to the zoom position.SW,
or fromthe |ock position SW. to the nmacro position SWM power for the
canmera's conponents, 5 schematically shown in Fig. 8, such as a notor drive
circuit 500, strobe circuit 600 etc. are turned on by the application

of electrical power to a main &PU 100. The LE€D panel . %2 oper ates under the

control of thewrh ftharRU tied ztm tllemsc ddalis |rte,tmfcthdsplra;o rthen damaxani betiyip
10 - mark, whigh '%{afseaws rsguec?.g forf! ld & 110 M n%eeentgomaorbﬂwe

whi ch i nd| cates the [oadin rarre nu
and a focal maliéngﬁﬂ‘p»vamléchnﬁx@ﬁqttﬁf t?\eSBEﬂePPGn of ipetrushirBfs b%ed

swi t¢chi ng opeﬁgbhoahfwmctslwqrt%ﬁ 0 sWi Tdi:hdmﬁ G.Eg Qiéﬂi@sé&l I's displayed on
t he f@D panel

For jnstance,_as sh dis anel
32 includes®a fil nP?ta‘f‘E@W‘i‘n&'ban‘?saréa %'2‘3 15& ?‘ﬂdlp@a"[qi q%"’l' Eb?at&?
i nformati on 3pbrtien nefle thiendcanéoa ha:rdg,a 2521coxdp1risemdacaiaa1g cohwer 29 .

10120 01110 555 Sl A S, K THAZH 5 £, s

bat t ery statu _ e con tl on camnmera
battery 32t. Bh.tR8 LODupangli c3|2,slllomqkn qu&r omn/qnqse flieviers 3fup red

i ndi cator 32@ap “&"%ﬁiitéhﬁ&tkﬁhby iRedi CM® 3 lhrdilir Stwhp fih&héd‘taﬂce(wn

request [err] Is a cylindrical  filmroll case representing the 2

| oadi ng of 1Pi ¢ V\/I@erf-lé“? ﬁ"fﬁt?"shf?? sis eperable; ke dpkectafbe, Pregencs A
franme nunber, £9im3! whANat ave:lmd kﬂwg‘eowlﬂc@mguh ief dperamientcefenklrati &
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i ndi Cat or ar eeh§2b=ah\?e%abeﬁgeﬁhwdfifm' Rl 43 i dey&wsngycon dﬁi‘éééé e

32x. The batteri status indicator area 32c¢ i ndi cates tion of
the caner alBafidpycaztridas, Sospariment 35ee %B}%P‘E)%RQe??d32f he (£idm

i ndi cators 32ysapdt3da spdeAn B with its perforation in contact with the
. £ilm advance detector switch 34, and the back cover 3 is
closed. ‘The film presence detector switch 33 is turned off
when it is fﬁlly sunk into the wall 33a. When the film
.20" presence detector switch 33 is in the off state, the film is
ready to be advanced. "
The red lamp indicator Rd blinks when the photometric
switch SWS is depres'sed and strobe emission is needed but is
not ready. When the shutter release button SWR is pressed
_ 25 and the strobe 22 emits light, the red lamp indicator Rd is
e continﬁodsly illuminated (that is, the red 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
_ ‘switch SWS is depressed and it is fully illuminated (as
30 described above for the red lamp indicator Rd) when the
- subject is within the proper ‘distance for the taking of a
flash photograph. '
. The back cover 29 is opened by sliding the back cover
open/close lever 36 in the direction of arrow A. The main
35 switch 30 comprises a three position slidable switch, having
'a lock position SWL, a zZoom position SWZ and a macro



fully charged battery is insertedgnto the camera, the outline of the

canera battery 32t and the two indicators 32y and 32z are illum nated.
When the canera battery is partially discharged, the outline of the canera
battery 32t. 5 and only one indicator 32z are illum nated. Wien the canera *

battery voltage is bel ow a predeterm ndd | evel (or is fully discharged),
every fipgeitidrspsuMed | whehe dHe padal sbitdds. 30hi $sbiriovedgiheaths e

alerts the at g her_to ep cethe T, |
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when th : glﬂ%esw deg%mé)f SWohCh BRedelEbherhie a0SsREBN@NtE fil M in

the ca mal n rther controls the 15 |1 quid crystal _panel 3

so asBgEehegpsically ishawny i Rite 1§ @G i@ d\foft% arivg okt n th
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| 11 t di | CPU
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of the markad whigh | brdbpates &hGpI%qlmfel fgp a5 frre%ﬂ aﬁé]smt keediis@ ay of
the fi rﬁhtwﬂctmamkl nwﬁféﬁormaﬂdwése e dbhaingf dﬂﬂetﬁel i3t AheSW,
wi-de swi tch SWN or rézur;{:g]csw t ch SW&. Thi U al o recei ves
i nputs Frame hé‘uﬂ)??ﬁpr‘é%e eq Ping?R%i t2h B2Calhe ?PF dV A

det ect oindicating4 theapioariyt ilova difn ¢ hienfzeomatliesrs .f r om 30 the batter y o
presence sw §c 0 h
I ndi cat es thé genm | \;/.'lgt %%?'%%ﬁ‘oq’f (}fufﬂ%tt&?,g,sa'%% schg:?rg{ ﬁ:g‘tael Y ‘%I ust r at e'}
how 1Peigadisniayednenothenfigbhpensd 32n b&ox dmsbpawen ag ishawnedn .
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I nfor. rmt : glca olxj'e asz:[e%\r eg, . nftor 1n ]._Séatngsnrrgor ¥1fﬂ-re90£:e8r information

"32r, a node .ind:l.cator area 32b for _1~nd1cat1ng the
photographing mode of the camera, such as a normal mode 32s
20 and a battery status. indicator area 32c for indicating the
condition of cameré battery 32t. 1In the. iilustration shown
in Fig. 5B, the film status 1ndlcator 32a serves to
initially indicate a blank-shot film advance request Ly
(which is a cylindrical film roll case representing the
25 loading of film) when a film is first loaded into the
camera, the film frame number, or alt_e_rna_t-iveiy-_, the focal \.J
length of the zoon lens 11. o .
Fig. 5C illustrates the LCD panel 32 ir_xdi_cating
alternative information. ° In this illustration, the film
30 status indicator area 32a has been changed to indicate the
focal length of the zoom lens, while the mode indicator area
32b has been changed to indicate a dayﬁime synchronized mode
32x. ' o S
The battery status indicator area 32c indicates ‘the
35 condition of the camera battery to the photographer. . The
camera'battery 32t has two indicators 32y and 32z. When a



19 type of information to be stored in a second nmenory. The information in
the first nmenory is given priority over that in the second nenory so that
the i-nformation in the first menory is displayed in the limted indication
area unless a 5 switch that is, responsweéo the second type of information
I S oper at ed. As shown in Fi the nptor drive cirgyit 500 controls the
zoom not or 10f8Ad ¥a ‘F*‘Fﬁ’ﬁﬁ‘ﬁdﬁbtﬁﬁ'ﬂ’orl%lensﬁﬁ?fﬁt 6F%&r|¥7’éecﬁﬂﬁ¥350(’ﬂ¥%

control | ed byotubinei beIEHel@ain@Qa b’élttémdemlaeﬂ the ttm: Indipatadines 1zy
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nor mal phot ogpaphu.ag;lyoda,schlae'g@dyt ithe outdhine mlf)tbgeaphmﬁgarrb@é‘-heﬂ 32t
sel eCred. hey"e 1athtel BuC! de TaaumMaicd ifer g

synchro pho?ogr g € norna aphi ng ected _
The sel ect ed hetitery updpaggedsobelinw mwﬂemmeé lmeh &stés i1y

mai n CPU Contdi’ééh&?@e%nCEV@QYOffi%Qr@dHQQEﬂBQeHhan itha fI.Q!D %»d@{eeldf!:lﬁrﬂﬂsled
nunber of bl ank- shot

| ] a nmer a
accor dance wTthhglFB’é?aPﬁngé&HE?t alggteathen P i&%ﬁ’ﬁ&‘lapil?@&'néz \ﬁetpﬁ

t he bl ank-shabattépyadvances are executed by operating a film advance rmtor

510 in d d th f th

Col case saffch SvrtRenBedPe CRE; Brriral, & metndivin o hBTgr Eind S, Whging,

when the pr edeequﬁshecfmmﬁercéhgblmkiaﬂdt:atﬁpmf h&he Uebhnk-aabqt ifi1m

response to tQ&VQH&QUEeQ%%t 'L%ndaf tHe ﬂ&ﬂ@ q@@aﬂ%sﬁéprséw Whien34nhe30

W ndi ng axi s 35 IS the spool S upon wiich t | mi's wound on as: tge
fil mpadvances? %?‘BH‘P&I‘F@W??P%W h&Witehe 3r?al deterrsofhseraRFeREE N E
transter of iffDRNEN Okhel tEamesab CPohii ansinlr icPy | furthart heowtisels neie

o e D Eia LB bR, SORATE B oS sl IO, o ene
i nt egr at ed vefyalhargumbeal ofi hhegfaﬂmdloadedl inythe camera.  With respect
to indlcating the status of the film and the focal length of
the zoom lens 11 on the display panel 32, the main CPU gives
priority to the film frame number. This first piece of
20 updatable information is stored in a first memory. . The
 indication of a second function, such as focal 1length
information, 'comprise; a second piece of updatable
information that is also stored in a memory means.. The
display of the second function on the display panel 32
25 replaces the display of the first function in response to
S the operation of the tele switch SWT, wide switch SWW or
light 'measuring switch SWS. - The main CPU also receives
inputs from the film presence detecting switch 33, the film
advance detector switch 34, battery loading information from
30 the battery presence "switch SWB, zoom code information and
DX contact information which indlcates the sensitivity of

the film.
Fig. 1cC schematlcally illustrates how the various items
of information can be displayed in a 1limited indication
35 area. An indicator control means ‘enables a- first type of
information to be stored in the first memory and .another



(VLSIC) to create a customIC. The sub CPU functions to transfer

photonetry information fromthe photonetric el enment 23 and di stance

measur ement section 24 to the main CPU 100. In addition, the sub CPU also

controls the transfer of 5 information with an autofocus |IC. The autof ocus:

| C controls thg enission frominfrardd light emttin d| ode 56 (IREPII@)) and
t

t r ansf er &Rt infosmakiolh 0 ohe FEOEES iR sERSERS RSNy
recei vesmfmrmailf:ian efinl tpbt fiekite glembriy’ drs a;:sxdn qﬁmmw ogvde. ¢hatance
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(bot h ofmemwxy isedisplayeddiby thepildaditey tingistaitiion axea onnkeéss, aa power
sour ce tggb Is},e0 r | ash.
The sth 3%"’%‘?*?2&‘??5. EPEgEpbrye0td, Yie BB iHle, ok thfolfatichl 2o
char ged ¥ P¥R¥eFe booster circuit and boost circuit. Current. charging
thl S capaci t si sli@m tith skighe 87 senéhalotérf |dsiee. &efeaiitngsbo Fig.

6, camrin nstalledaoun t he zoom sll nd i s linke 0 zoom
motor LGP $hes hen BREPFISS on A tHE o ndang, hekekc 220ang
wi t hdr aVighe eokovmdrdwe mmud: ds0g tie tdrmltm]alemnbnf thiee maobrm @BVor 10
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F- nunbe;mw&bmm«jom [f ocaghégn@ite Choage %ﬂeétd%tﬁftfﬁrﬂahllﬁnlés to
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for per fsqrmhgovzyh@uognppiatng)nmoaecorsjl aglectidie. detthdred thef anodei onJo
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circunference of camr 12, wh our brush termn
zC2, akhpeyraphing t“l@%odé‘-%at@llfsal phobpgairripbrat a8ode aiground

35 ternmgadledted) . 1He! selibete@icdedid M PsSpPiyedcon( 46 BéH panel
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As noted above, the main CPU corntrols the function of

20 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 which the.blank—shot film advances are executed

by operating a film advance motor 510 in dependence upon the

25 operation of the maiﬁ switch 30 and the release switch SWR.

The operation of the film advance motor 510 is stopped when

the predetermlned numbez' of blank-shot frames have been

taken, ‘in response. to the output detection of the film
advance detector switch 34. | o -

30 Wlnding axis 35 is the spool ax1s upon whlch the film

'~ is wound on as: the film advances from-one frame to another.

The main CPU 100 performs the transfef of information

with a sub CPU via a drive IC. 1In the embodimént;of.the

preferred invention, the main CPU, sub CPU,_drive IC and

35 autofocus IC have been 1ncorporated into thé main CPU using

system integrated very large scale integrated circuitry



and ZC2) are used for code detection. Fig. 7 is an exploded "fl attened"
view of the code plate 13. Wen termnals ZCO ZCl and ZC2 cone in contact
wi t h-a conductive |and of the code plate, shown by hatches in the draw ng,
a signal "O' is generated, while when a 5 sh does not contact a

ductive | oy a b t
gg?egtcl l)\rgem 3% ec:?la ?engeat{eﬁegggﬁgékﬁ e reI a Fohs‘L réEP Iéﬁ"ﬂ% 8"
ZC0- . ZC2 with Y’ﬁ%"‘g'?%ﬁthBFes\ﬁteNDlaépmgﬁéﬁa fyom fb@npgrm@mz@rlshmment

bel ow the codeplaise éﬁsééﬂcg' ﬂealﬁréﬁeﬁtpgébi:heﬂ %Q Q@dQ:rPeO%éi}ﬁtCPU 100.
corresponds to the zqqom code ZC, as shown in Tab posi tion code

i epresent 31h RLddnna the| &b r GRY el POt Oc?%ﬁ.;?lm th(%etEéﬁl?ﬁ&r
ther\ehare 1% detmtmmcm epith hel Detdes@eRdrd o theefa)@eéfd:@ﬁngttcoéoﬁbeols

| ens. Hence,, e 15 posiiion,codes 0

that the focal® eng |c%’f?l?)g“|‘ raked, g@’gt%’ﬁﬁtYﬁﬁq ‘ig‘? s%% Eifll?%gf and

posi tion code msmw@mt HafoFmaddion Snemushe pddirtsieor sesises, 57t (P%D) '
t t

For i 115 ont VESSP Podliby VEneodnatdata Moldihe PEE1OORMAD eR0ic e Mubpien

by providing &%BXavddehishanas aersirenmntckiforation %e‘?téetﬁéb CPU.

position cade POS e@ainowrerin migl. (€ rtAadchheraosomprdeeéC £ pradtométric

"1, "2" and "3" e%f the.rel atl code .is set 25 rgi/ VIE ng a ted
cor r espondenc &% l}&"&,g T 908 Fﬁ’b‘%%@ﬁdge&tﬁ?ﬁq i1t %?{’ ( Fﬂ] °a{m"%
zoom code ZC aq-ealalatrigra[t&ard oyt me[paferdmdmam&@mumxallmiimn]zam)e, Z0 powens
11 is drawn i e Jfdogxe gpﬂ t ’fﬂ; I '
30 ¢ vered bygbgl arri grd( 2 de%h gJ to sgtt ens C}_I[ {&mg é%éée
posi n codezlzoé'xcbff{]eﬁr?l'} toTPQr strebeotigranity o#ﬁ"éla‘pf&%ﬂ;ear &’ﬁ@écmn e(npt
position cmdeiE@EsQ&a%eﬂ)l REH G ebs AcHREGRAP Y LA OGol Bafel BobEdr Wircuit
cl ose-up phot o%rago)é The b.q:undaéa/ section betvveeg t he | ock %05|t|on ar@
t he zoom d st circul rrent charging this capacitor is. sen
to strobe 22 so that it flashes. _ .
~ Referring to Fig. 6, cam ring 12 is installed around
the zoom lens 11 and is linked to zoom motor 10 through
20 sector gear 12a and pinion 10a, which advances and withdraws
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 present

invention, information concerning a change in the focal
25 length of the 1lens 11, a change in the open-aperture F-
b number ' according to the focal length change and a
" determination as to whether the 1lens is at the wide
"extr'emity,. the tele extremity, the macro photographing
position, or the lock position, is automatically detected
30 for ﬁerforming various operations according to the detected
' information. To obtain the required information, the code
plate 13 is secured to the circumference of cam ring 12,
while four brush terminals 14 (ZCO, 2Cl, ZC2, and. GND)
 contact the code plate 13. One brush operates as a ground
35 terminal (GND), while the remaining three brushes (ZCO, 2ZCl
~ and ZC2) are used for code detection: ' ’



range, as well as the zoom range and the macro position denotes a stop

prohi biting range. 22 Table 1 PCS 0 1 2 3 4 5 6 78 9
A BC D E ZC2 O 0 1 1 1 11111 0
0 zC1 1 0 0O .0 1 0 5 1 1. 1 0 zZCO 1-*-

1 1. 00 0 n n0
6 75 A6 F'.}g5 7}1 é,s aQn Jexl:l%%ed 0 Flattgneg \é‘sgw gg 3th?12 co<5l<=£l5
50 55 plabe 1360 WhgEn cﬁemnnﬂm) ZCOcK ZSrORANA ZC2 COIZ%oWn@Cmf@@t

ETSD Nf‘gg?tﬁrﬁ ‘conductive land of the code pla\‘:ie,d SA%@@? Bybhatches
| | |
Rel ati velRoddhe drawing, a: 51g51§g| Q" cdge generated whlle when a

Code Tbebzuénuube@m{dtggéa?t@etuaed:wlldﬂbﬁm caﬂmaf antwiiynam Fi" tike
present invent Wi | e further e p ained with re 10 Fi _
oper at i oBcBf~ ?#ig camer 54 | # %’g‘rgfp At ne’d‘éjﬁ]f"f’?‘f]e‘?ré gﬁg gon ﬁ%”ﬁi ty of
f | onchargenesabed by Ehgscofddgtivel preflh@;ibnlshdw od. dthschrplshas zZQlre

Cotni 1> 45 en SO GELahA:BEBRORRLNoF PRREEA B! Bl Sl eBliepRd. >
advancenent &OVﬁebeﬂPWrﬁf— | codgnpyatee 13p{isf Figdeddr iled PRsr?‘éTlll?"CPU 100-

has fﬁwrc§&é|§bsswmiﬂ ddiSsporis NEbt ehe Az obii lcoddhi i, Pe&f 8hBWN in
ines. Faafeon " 30ahe, “%ﬂégogomet R RITRR Cl
310. Thealue28rom "OH" to “Eyx". -
In the camera, there are 15 detection steps that
correspond to the focal length of the lens. Hence, there
15 are 15 pesition codes POS. It should be noted that the
focal length indication is set to 6 steps that cor_reepond to
the position code POS. | :
To detect the 15 positions using three brushes, it is
. necessary to create a relative code which holds the zoom
20 code in common for different 'step_posi_ti._ons. In the
embodiment, the absolute code is set by providing a one to
one correspondence between the part where the position code
POS equals "ou", "1iyu", 'iDH" and “Eyx" and the zoom code ZC
equals "“0o", "1", "2" and "3%, while the relative code is set
25 by providing a repeated correspondence between the position
code egqualling "2y" to "Cyuy" and the zoom code ZC equalling
w4 to "7, : _ _
' 'When POS .equals'_"OH_'"-, the zoom lens 11 is drawn into
the fixed lens barrel 26 and the front of the lens 11 is
30 covered by a barrier (not shown) to set the lens to a lock
mode. A position code POS of "2," to "Cu" denotes a _'zoem
capable range, while a position code POS of "E," indi_cat_es a
macro position that is used for close-up p_hot;o'graphy.  The
boundary section between the lock position and the zoom
range, as well as the zoom range and the. macro position
denotes a stop prohibiting range.



LCD panel 32, zoomnotor 10 and other conponents of the canmera are

controll ed according to the inputs fromthe above-nenti oned switches. A
backup capacitor 320 supplies current to the_main CPU 100 when the battery
300 is removed 5 fromthe canera. A notor ogération circuit 400 conprises a
plurality of PNP transistors AG1x ‘404TabMPNLt r ansi St 018405 and 406 and

mul tiple bi fg Tesi Ip_f,ngt_ogt@mnglgge%éwrdﬁ
reverse rotttlon of t asfwelll ak tHhe 19 .5t orﬁpl t hg zoom F(—)'r
10 accordi n [N | RE\L P_{ REY NI m- EQW P} out p .npd
from.the ma ‘m Tapl es1 4 anl 8{1 Thejzdomgojor 4P o
rotatges in ' p cguse] thg zopm lers {L1{tofexjend put of
the canera ahrge—thRe—Heeal—tengthi-efi—the—tenrs—to—th
tel e range. @ gtes| ib |eorpv@isd 0 gc@{dbn} the|zooth
lens 11 is boqy sp agq to}jchange [the {fofal }ength
of the |enp—13 j ety Tquter 2 —Noma ottt pm POV
FOW P RGP HEVNY] 2 (OO | 1|1 | Oj0}1(1]0}0 ol
Open. 2 ON ‘ON ~ {Nofngl fotption}3
Open 4 ON ON r o
Open Tab} ¢3 Reversle Rot gt idn|FolWvN| 7 [Fow P |6 7 P16 | RER N 1°
Open 2 ' ON ON Norpmlf rptafion B
%gz 4 MNnai- 38] 38 |38 | 42 a6 N s0B LIS 6o 60| 60
. | cation '
N (mm)
LOCK | STOP Zooming area o STOP| Macro|
pro- ' | _ pro-
hib- | ' hib-
ited | . | ited
- Absolute Relative code ~ |Absolute
Code ' _ ~ |coae

The circuit configuration used with the camera embodying

25 the present invention will be further explained with r.efer.ence
L‘:- - to Fig. 8. - The operation of the camera will be explalned
with reference to a plurality of flowcharts, shown in Flgs
9-23. In the following description, the details for the
zoom-related .processing concerning this invention is

30 explalned while processing relating to the shutter control
or the advancement of the film will only be briefly

described. . , I R

' ‘A main CPU 100 has four serial signal lines.' a shutter
-AF unit, which performs shutter-related proce551ng, is

35 :connected to the four serial . signal lines. Battery 300
‘supplies power to the main CPU 100 via a regulator 310 The



The follow ng sw tches provide information to the mai'n CPU 100: (1) Lock :
switch SW., which is set to ON when the main switch 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 posMpgn (3) Filmswitch SWF (element 33 in-
Fig. %D w\%@h 'ﬁz ﬂgryﬁseﬁob&rt he failmm laaad cahpohbﬁtearaef athand bei ng
set to OFF en_ the C r.29 is.clos Bat t sSwWtc
v, | GAmeRs Ae CpRtEb BT praRatnd o B e, dORUSE ) S5t ebBBce of &
bat t erahoe)mdhtubdmed ZEQ@i tZBesand K (Rackip ¢ lFapawcd tiont o3m)n83pplwes'h the .
code RhAh&nS {6 €6LCHh aoeggc%%s wher Wi GNP S 36 €1 80k eheGhAl cal |y

'svmtches performas swtc in-the circuit, they are
exgt edFaP 4he FanekA- for conveni ence): (6) . Photonetry switch SW5, whic
set to ON by mispsesehpagathenf e9pbusei 1ob 23mpHisdae &pﬁl@iapﬂtﬁubton array

28 by se to ON

e

by QuENEERERENEEPrE A QkTA L4r SHER; trRRS LEEOTE] G0 FHYn 106 ARy 28 by
two stmegitip(l®d B;basnhgl areavi g todr SSWIwhibh ¢ Hfursstsigin t to Oddntadpr eRsei ng rear
SwWtc | O arleay, 5 9) Zo vvlde
SW tchr%o%éa 9%%3{5 nr%%?&ae rfgssllg%g rggg't' savﬁt'gﬁlg e shutter-
buta oﬁtmpmqa cnﬁl thmpqmompéproﬂﬁs apﬁ@tﬁolnlgo\iﬁmgfcfmibnslgyabﬂecut i ng
st or egro Qf AREV bl) R%Rprﬁ CRRAT Powdas eshiBBut £&a CePEMC ithee Pl Epgn of 10
brushes; (2 Contr ol t he zoom motor 10 accor di ng to inputs fromthe
swi t cHO9 3 ﬁ@%dﬁ% %33 3P and store in menory changes in the
zoom code ahd hgoprsinidtwr chde rytataist imgat heorbang e ifrerinildie to '

cause the zoom lens 11 to extend out of the camera body 25

o

15 so as to change the focal length of the lens to the tele
range. When the zoom motor rotates in a reverse direption,'
the zoom lens 11 is drawn into the camera body so as to
change the focal length of the 1lens 11 to _the..wide
extremity.
Table 2
Normal Rotation : _ . -
FOW N FOW P REV P | REV N
1 . ' Open. -
: ' N
2 ON ON | . Normal rotation
3 . e : . o Open
4 ON : ON Brake -
5 - | | open



15 absolute code section; (4) Hold the pattern of changes of code

I nformati on associated with the zoom ng operation; (5) Detect.changes in
the zoom code and exanine whether or not the change coincides with the
pattern of changes; 20 (6) If the cﬁéﬁge in the zoom code is
different fromthe pattern of changesTakike 63 ni ne whet her the change is due

to a separg&w@} §¥gﬁ one brush fromthe code piate and, if the -
ue to- aﬁﬁLw se

change i's paration, prohibit the conver5|on of ‘the zoom
code to a ition code after-the 25 detected-ch he
zoom not or sC t rglw e jcarpow g i'p trEwas tp arpwSItipn in whi ch t he zoqm
code becongs |an absol utle code wheh the menofy for cou trng i's erased VAl N
Pr ogr 30 Fhe— A-H-owehart-+-s—+Hastfated—+na—Frgs—9—and
10. The N {pr ogram sp basi c opgration of| thepeanera.
Associ at ed prjogr ams, Cc afe executef after being callqd
by an i nstyugtTomof t=22-of~Frg—27A TS a SUIMmyry
fl onchart JoR |35 the d in @ gs| HNemmalorotatgonzza
di scl oses t hd instructifjons necesslary to performa DATA 1/0 oper at i orf,
wher eas t hf S foperation jhas been sjummari zed § n st eps of-64 of Fig. 10. he
i nstructions |that are shown in the MAIN pr o ram f | owchar@Po®? o Fig. 27A hgve
been | abel§ eq such that| t hey corrjespond to fhe instructlons |listed in 5
Figs. 9 a 4]0' I ste (referrgd to 1n the draw&pgs a before an
I nstructi gn rjunbe the statusl of each siwtch 1S ihpu ¥ ®to the mairn
CPU 100, i.d4h stores tihe detectdd settingsiin a nenofy so as to providg a
serijfes:of fgijtial switdgh values. [10 A posifion flag |erégdehnsS exanined tlo
detefnine |? the flag Has been st to 1. The positiDn | ag i ndi cat es [t he
reliability—df—th Htion-code | fthe-—fd -s—Sset—to—I—Pprecessthg
advances to stegné. fohﬁoh@%d|§H1ﬁdhé§ﬂpi6V£Healnformatlon to the main
CPU 100:

(1) Lock switch SWL, which is set to ON when the main .
switch 30 is set to the lock position;  ._
(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.

depressed by the film loaded into the camera,

- 20

5a),
and being set

which is

to OFF when the back cover .29 is closed,
(4) Battery switch SWB, whlch 1s set to ON by
mechanically detecting the presence of a battery: -
. (5) Brushes zeo, ZC1 and 2C2, whlch come into contact
with the code plate 13 to detect zoom codes 2ZC (these_
as they

25

brushes  are not technically switches, however,

30 perform as "switches in the circuit, they are expressed as
switches for convenience); o . :

(6) Photqmefry switch SWS, which is-set £o'bNmby.
depressing the front switch 28a of the operation button

[N

array 28 by one.step;
(7) Jis set to ON by
depressing the front switch 28a of the operatlon button

35 Release switch SWR, . which



POSI TI ON CODE I NI TI ALI'ZATION (POS INl') subroutine is 15 executed at step +
4, which wll be described below. The POS INl subroutine is run when the
relative code is used for the PCOS detection and has the characteristics of
a conponent specific to this inventi_o_g. In step 3, the status of the =
switches are inputted once 20 nore. 5The purpose of this step is to

det ect aAyEIYnaBi BY EWANGEEPEA the setting of the switches by conparing the
re- read sett{8ys odh tthel datswbtoneSwWD, manmiroh - is ssep Stoba@N eby switch

"SWB is eyamined.to determ pe {f.LL LS « Lf LS. .SWi “Lg.Set to
OFF, thatePEe525ng; Fe?ﬁesgé??ér ﬁh%soieﬁg%eég eg‘F}“&%B}s’sPﬁghg’Hvﬁ%(ég : ? %'st ep 6
to diveragmdto a BACKUP series of instructions, to be described helow The
camer enbodyé ng oy d : r I RenLLen epSy t data y4
stor e%‘ in rrerrggr; fzo?mg cwelr%%i r?wpletf?%dtég?ﬂ{)i ﬁ’gl%‘lrgfh'tﬁ\eé 'b%l%a?er%(/@Bg%‘ [ §9rem ed
(i.e., diep¥esaing rear:evjtebppieenfnthgpehutten) PBEtRBaRA8-0of the energy’

that.. is stofgd ml3ihhecmAPE6L! Perddims MEN £ chaalguprRRYELOsIPRBYY | S
used (i.e., c%fam t or %%0%2 ogera’gl ons requiring a | arge power consunption
must be PFORTHIREStoredi BXPIralE{npl i shed by diverging to the BACKUP

i nstructions. (Bp Zoom cdmnraipdvagedgonhéheammmaiudtiiord i canditipni oft o | oad-
thefdlr]% uspsgpmatic fil'mloading is performed by pulling 27 out the
filmto the point where its tip end is laid on winding axis 35.

To.
control the f{2nCeutuphgtheazppmrmoter A9 RSRREALNg P [ ERPLLENGTA™ oadi ng
end flagHd N ahés UsRE- the THESR &£b@8;operations are perforned in step 257

of 5 the BACKUP instructions (Fig. 18), step 309 of, a series of
instructions ¢V p’éﬂérﬁf‘g RESE o%br'&?’?‘%?y(ﬁﬁ@?g?ﬁ) 1ng the 5e0mt codee j ¢s.
of instract tes posperifoar ncadeEWNDcapattai ngn tife gchadgemd fxoapstBes8, 36
o0 61 ad sl Ssadlgpdplanst ons 0 perforn s Lok sperat o (10 27
battery is | obktlediold the pattern of changes of code information
associated with the zooming operation: e
(5) Detect. changes in the zoom code and examine whether
"~ or not the change coincides with the pattern of changes:;

20 (6) If the dh’ange in the zoom code is different from
the pa_ttern' of changes,; deﬁermirie whether the change is due
to a separation of at least one brush from the code plate
and, if the chang_e is due to a brush separation, . prohibit
the conversion of the zoom code to a position code after the

25 detected change; and ' ' L _

(7) Control the zoom motor so that the’ cam _ring is
turned to a position in which the zoom code - becomes an
absolute code when the memory for counting is erased.

MAIN Program . |

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

35 the MAIN program illustrated in Figs. 9 and 10. Fig. 27A
discloses the instructions necessary to perform . a 'DATA- I/0



(step 5), steps 7-14 are perforned to determ ne whether the filmswtch SW
Is in a condition whereby it can be estimated fromthe filmloading flags.
If the condition is 15 different fromwhat was estinmated, an indication of
the filmframe is shown on the LCD panel ? while if it is the same as

shat vas esti gpiedeibhe RORHOIS WAICALbofal (BIPNa SRR LigaLRE8La tn

| ength or fil I amne |ca I on) arned ane
processi ng coatepse§l-6420f Rigp 133 THike instsm«pttonstthgtderermm in

whet her the | gpdipg d,?%@a?xte fﬂo at®!l df Big, Thi7a f:tage'seéa' traqtéme%ﬁt

to 0, neaning that the 11l as _not yet taken ace hi s ag
s set to 0, auehtdiathathey ot:omesnendt He 2she1 O&BFEEUFEQH%t H%*@ecﬁerlﬂ

|ss toglpiggdeglanatgg8 [err] is initially set to 0. Wen it is

deci ded that - bothfla ative to_Q), tch SW
is ::hecked in stept® 2 o é°tﬁ’é Fﬁ?mdlr?wd Iset?%ut'éfénog\émﬁﬁfel 20 s

pl aced on 30 mQErucndiongnamber;;S1andhbhsthaub otV each9 swd toho Sed m‘pdtmed

SwiLch SUF | SesctnbopCEh 880 186! SAJLRISESIUES AL BUckBhEh heignel i

10 so that thefl operatron I
flag i s set ammme gpogtsarﬁq cmmvtﬁ%kat segéeSt 6ifs b!-‘e‘bl%tbaﬁﬂlchthaééltes-

perforned;gn §t§8s§t'18npq§.' %g/\h% il iirled I@adaa&emm@rmipt €hel Faag
deci si on .of ste 05|t| Therefore,, the sa t .S de in

: es
step 11 as \Ad%a%erl?%??reds&h &eple.  frher Ragihiebn i stRdicakesy theer
the flags [ereliamwilety] obatﬁeb@e&itﬁbrw\hﬁad he Daickhe ofbag28si Seapmed.or

LS Lm0 BESAEIRY Hayapbhet B8 Bra | TP Bl 8% L Aot oL B b
LCD el 32 RGSEFION  CORE { INKTIALEZATION s (08w INEh sykrougige/cdst o
the focalid engidich el Cati 8RepCiGeRhIWRERilINE UL AR bed HETHR! A iTh¥ POS
sw tched to. g S:Pl atybrqggépr% 1(s) rvlnr'n]dtl-rﬁg;xl gﬂe relative code is used for the
POS detection and has the characteristics of a component
speCJ.flc to this 1nvent10n. , 3
< ~ 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. 1If this switch is set to OFF, that is,
25 if the battery is removed, processing. advances to step 6 to
A\ ~diverge to a BACKUP series of instructions, to be described
: " below. The camera embodying ' : the present
invention keeps the data stored in 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 320), operatlons requiring a
large power consumption must be prohibl_ted. . 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 is performed by pulling



In step 15, a test is made to determine if the |oading request flag [err] -

is set to 1. |If this flag is set to 1, the status for the macro switch SWM
and the lock switch SW are tested (steps 16 and 17) to determ ne whet her
they have 15 changed since their setf{ing was stored in nmenory. If they -
have changed, processing diverges to 7L0AD operaglon (step 18) If there

have be@WthotRRarfyedn tPhcthe ROFNSgraeRe odd&dstin &ndp 19, lpddst@p 19,
the stawinddihg haxigckssw t clroSVohgrbldogse 2Cfnbxv abammlgr;g aheggipha i nput

for thi tch-that 5_obtained fro tch SW_is set
to ON \Mﬁré’ﬁ V)(?asﬂ;ﬂ%@éwli@l an t%rlg‘g%g’o'?g n?}?\dugt ff%a‘DEli‘"én. ®n this
case, tlsedasi tTheseo«fé.aBO:bperaebmnmedréop@ztfme«b in steps 25puadfto -

[errk, g@ l@wem&rw@ LEQS )59&% 299 1 8et e dile 05k i 0N/

(step.2 | Ens T s al Ioc osl tion, processing advances
to stepinstametiiians dex vemfom e RESE'al loperation ¢ (BigendO)s fkePn the

ItﬁCk pggltzts OBffa?Z'\ééiEYe§Ub?9Utiﬁ§%£§b?ﬂ&?é h't?o pﬁbfxq"d”@ﬁl ST mtwngnrs]everse '
e rotation he zoom npt or racti ns into,the
Caner o BEBFAEACH {(ELT ks hosTil BRePAnaT NG 10 a0 PO | Si8% 1o crF,
t he f ol béwiings tapectad owss tar eqxefdos nad LORK siperatisirep (BR3g. t 28)st aasis of

t he C C [ cflﬁ%: If the macro switch SWMis set to ON,

as %?Sgglﬁ'\é\ﬁa&l Eé‘d%m bﬁ[ﬁ‘{(ﬁm ens into the position needéd for close- up
phot ogr aphy, neiémh?eﬂlbﬁ\emsdﬁﬁﬂémwe@hﬁhﬁ sthpokatsgsy idgadedstep
24)- to {stepisng idtdds I m-pfluagtet Perforhed. t¥haetBEhigualetrif |thde | ens

Is alread |nth Ccr osltlon Ther ef essi adyances to point A
shown |% é1 %qrga i $%not™ eq%alcc’[rﬁf T‘%?ﬁ] . ﬁfﬁggssil g GVak®s to 5
st eps 2§sadda2§d \ﬂmnemhanfihmhl:aadmngrélagsd cmdinu:hle SONditiiomsets t o §_/

31918 ZWAEOM AN B Dot Sl OGR! Sl ORI s the Foperd

di recti on | nst ruct’i on auses the
of the tgﬁgetgsb§hown 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 lndlcatlon) is
maintained on the LCD panel 32 and proce551ng contlnues to
20 step 15. . o _ _
Thus, in step 7, it is determined.Whether,the loading
end flag Fyppyp 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 1loading request flag Fyppg is set to 1 is made in step 8.
A FLDRO is initially set to 0. o ‘
When it is decided that both flags are negatlve (1 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 axis 35 and the back cover 29 is closed, film
switch SWF is set to OFF and the loading request flag F1DRO
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 1s_p051t1ve.

‘When the film loading is complete, the decision of step 7 is



di spl ayed on the LCD panel for a period of one second. 10 Thereafter, the’
MAIN programis re-executed. Wen it is determned that the macro swtch -
SWMis set to OFF in step 23, the lens needs to be in the range where PCS

equals [err].- That is, the |leps needs to be jn the zoomrange. Therefore,
if the position ¢code POS is greater 15 t har? ®r equaliito [err] (step_27),
the 'next queBPFbhiY8-be AP stReBREL t4eSHotTt MBASCdde $hepi 11 as

thanI or eaqrual'was berfbr(néaanZ&)t_eme_ 3| F'ﬁieI i fli.lmsas_viﬂtmh'_ .[s_.a_m'.]hié;t)bata e drOS
equals "OH' o r t. ng is in_the | ocl sition or .t oyndar, o
area 20 bet \/\é‘_é%%h@?ocgfﬁggi ?LBRQaﬁE ? E@EﬂBthgr gn%’&en TR 8’?’8 et{hteo b\éﬁ}ﬁ

t he igfns out ¢evehe29ocks r apgnedo aat Itiveplﬁéﬂ.mg;tmmgent rewaurde - melini duhed
oper arion g0 g&imdRe nt stkep 25, rfornme T Siqhy
for the zo%m ot Q‘%Pf g%\%%r'_deélot ?igﬁgﬁ? grr?ngZWE%chfrei te}’?rboau%é.wvﬁéﬁgg%sll@g
25 larger tiRA[d3)] and nkherndhies filnhetakupo ifosindbpated: g pbheddap

area between gdige 1RG0 I\ﬁétégmm and . the Zo0m r ARaecatIbar efOr &shovhi ewilthe
i ndi cation counjer, SCANJ is %Iet to "8",_ in sg;g 2'391' #e subrouthne for
the zoom notRFIPEVRY sBVEPatti%FIe £9FRrbd IERItiepinsiicafion, exqeph When
judgrment of tlsd efi€D 2Zpanabhd is?8temperabdly afwitaomdd veot ikEidElwy | anothieie
zoom ran Wi %@fogondi tion of the zoomw de swtch SWVis exam ned |
(step 29B). en‘f rs"sWwtch is set to ON, the indication on the LCD panel

i s switched fromthe stép Lhdi satest tis aasis dyo teteneitechf tbagllkadinghe
lens (step 3Qeqivkt hﬂ&g_grgggl ORsCpt @ SCANTTES +p8k fagd id S8 8d) 3,

Then, w de extremt err] is examned to deterfmine if the |lens
'SR the i RN ETEE  PPE BREIBRCTPnEWARID GIV aHi | ONF kPP YRS SIS o
a value in steae Mésoédt (et&pS LBl anabngyt itee ddtiermilil , wiséipert 6€hef hageZM
CEV SUbL94 | i 8°s e B0 kg W £ ESTR B0 B BRI
wi de :have changed, processing diverges to a LOAD operation (step
- 18). If there have been no changes, the MAIN program
proceeds to step 19. R
~ 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. . In
" this case, the position code POS is examined to determine if
it is equal to "o.", that is, whether the lens has been moved
, 25 to the lock position (step 20). If the lens is already in the
e lock position, processing advances to step 21 and the 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 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 following
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 position needed for close-
up photography, ‘an examination is made of the position code



extremty and cannot be noved any further. ‘Therefore,. processi ng advances
to point A, shown in Fig. 10. If the wide extremty flag FWDE is set to ’
0, the WDE subroutine 10 is called at step 33. Wen it is determi ned that

the wide switch SWVis set to OFF in step 29B, processing advances to point
B, shown Idﬁbé:{/ﬁ% 10,_so that the status 2% the zoomtele switch SW. can be
determ ned. "V e hd) _e?% %ﬁf;emiﬁ;ﬁ\ﬁ'i'fsiseistgq@h._{zge..éS,,LCD gi spl aé S
swi tched tegtuaidi caEg™, hetKoCalenlsenglh gf the lens (step H) - anfPeRe POSunt er
SCANT is agleddrqpyval e of “8" - (step 6) Y - HRer'dhg t @acro hpopbsiibhon
code PCS i s.exam ned R o U RAYInges | ko qupint tp sh&wih]lin Fy&enlgos is
equal to [err] Ifi heOSels isotl egady atot Mg, Wel gjregt rem'r.t@/. 20 “Therefore,
processi ngtepeP3st And o) 49m When PCS i s fof, qua‘feﬁ%?[ r pdyances to
subrouting_is ﬁal led.af Step 380t Ahd nddaetasy mehatde reduift d okt ch
and wi de 3%i P8 &Pe8naindkar 20 BOW pubesasing Qv B9%84t @SteR 39, In steps
' I chat PaitFats thhe

39-42, thzoomspictior25in0fa t e L panel is swtc acc
i ndi cat i g.@ﬂ%gios 2 I-?sgpjgggi% LEREE 19Nt er SBEANRS s isheskad ey see
if it has_been.set®Po¥agch c%%s&ﬁebei:ba#jou@ngi@ﬁl\gfi@hée%eﬁg 38" when
t he zoom%&iGRkared Sy atHeSVIcHr @agil tgop\l.a lf SCANT is no equ§|° g o
one AOUNITHereaitidACt G f 30 thé indicatl oReE40f: 2 f Somer éecepddl) .
The MAIN program executes  a FPo3graBelficte-exeepted2 and 40 every 125
m | 1iseconds (’ﬁ’ﬁ". Hthelfdetermipedi eHaef taaeﬁwg%‘ﬁosunt ed by
successi ¥ol PRFedirei @Bepy231" thige \%gje of , L he counter , 2hsfks

Je oft hepds e cheingdher mrarege WiiBbper t he

previ ousbﬁsbg%asleét 0 2 val
fer SCaNT "Cr'has Beabnis, " Ghealefis ae f the . abgve
oy ne auads X9 B gt e When

i ndi cat i ggﬁgo B i " h
R e e VAt g e UL NP8 B e 'L
i ndi cat '5}?5;5@9 ogal Tength 4 th8 PBné7o She nuerat iqgdtrod | kB fyanme
number (% e ﬁi, 1%1341'@ thei position code POS is less th
e__qual to "cy" (step 28). - T L -
:ulﬁ")?h::epfznsg.léfs thah "2y" (that is, pos equals "0 " or
20 Demn e 1s. 1r'1 t_':he -lock-position- or the boundary area
| uil_ o - ? 1~oc.:k. pos1t10n and the Zoom range. Therefore to
ihe éb::e}:::t;ut to.the z?om range to allow photograph;ng,
“he en qngd operation to set the counter of step 25
..15: _.performed. Then, the Processing for the zoonm t
| .f._c_or-warc'i ;ota’tion of step 26 is cai-rie'd out. - When P:O ?r
25 1arg:er _than'. "Cy", the léns is in .the macro pos‘:ition"ors.tl]l.s
bo__und:ary area l?e:'l?ween the macro extremity ' and the zloo:
t1:.:'_ant;:'e." Tl:uerefore‘, after the indication counter SCANT is set ~
to ) 8 r in s_tgp 294,  the subroutine for the zoom mot
reversg rot;t‘ion is called in step 22. . >~
30 .-j.Wht_.an' the_ judgment of steps 27 and 28 'aré b
'a.f_flf'mz.at_ive, .the "lens is in the zoom range. Thus -Oth-
| conc}1t19n Of. the zoom wide swii:ch SHW is. examiﬁed -"(s:::

35 th ‘ ' .
. e focal length of the. lens (step 30) ang the indication



not equal to "0", step 42 is skipped and the focal |ength indication of the
l ens is kept on the LCD display. Wien it is judged that SCANT equals "0" in
step- 39, steps 40-42 are skipped. 10 _ In step 43, the |oading request
flag FLDRQ is checked to see if:;it is set t9,1. If jt is set to 1, the

current settigyg pfpthe f%e%%n&w LS Erﬁi’ arl%dé '{& qgryat:‘se{ﬁéng
hf E0H a3

to determne beén a“"change ent he
rel ease swi tmd@\mmmimgéatepombeu n'gh%wi@pl:emr@mirtg @Nag tHyerporls

i nstructions e ﬁe&%S‘ﬂqu i ‘é‘i:r éréil?“ E&SPP&@, IN'I‘c é&]@routﬁ{@t @%&f

the rel ease swtch SWR has not as. changed from ON

progessi ng rétlt]rvn§tﬁi’ the2 N‘»"ﬁﬁ’ :Bﬁv ml"%eﬁxf% 1%0@% *%%dé%t
fl ag\’[’err]s | £heetzM FoR . dirdBsind G dtep 2011 SAtAWIHE tdheordot Diel r yI S\

in step 47 ig, not rformed. Theref t he_operation,of hot onet r
SWi tchpSV\S hi'r? gf?‘éct 1%Hn® Fﬁe%é’arrgrat%eﬁ Bﬁe ’tsbaﬂflﬁﬁabgqtégtiﬁﬁagw%/%?r]
is set to Q ebdta:mityng:rm chanmmtmmbyesw ankg Py tlheronparhdrefarts, 25

setting that gis stared Igh setfl S’Bﬁ%@ n&g{;i&? %He&tg i t, has ster@g%

If there is Ro change as c rom
i s execut ed ¥ddgs & Hﬂéﬂr@rﬁ}t eﬂ#ﬁz Ewykpghigaset rtt‘b QhethEnﬁ’rIPEl rﬁ@%‘pﬂ@ne

after paggi nggf %ﬂege@togt@‘ B35 s (step 50) before | ooping back to step
2. 30 Al so, hnth,ecsevvhee he macro switch SWM s set_to ,ON and

the lens is in t h¥hERcAF p’o%l‘??Bﬁr’Bim?ﬁetRFHetgﬁ ke g+ EcR oW, igN
the lens is to OFF dndetep 29B,! procddsd rieladwaitides tdpointse, tehdihh ail

e s prof s A SR S0k B AR LBBR AR SR Ei n
| nd| i on cbandetezmined.s s@henmothe” teéleem&iii)clnrﬁiw is heetn&pc&m.ortm
the LCD pgnefchsaiwpiahed d Gwliilady ddeid@fdité eend hfeéai hgehgih G Gfhe
°2). 1N step a2 R $5)%h8 Fhe Tounter LEANT I8 Het to a value of
ngw (step 36). Thereafter, the p051t10n code POS 1is
examined to determine if it is equal to "Cuy". When POS is
equal to “CH", the lens is already at the tele extremity.
20 Therefofe, processing jumps to step 49. - When POS is not
equal to "CH“, a TELE subroutine is called at step 38 of the
MAIN program. o - '
When the tele sw1tch ‘and wide switch are not set to ON,
processing advances to step 39. 1In steps 39-42, the display
25 of the ILCD panel is switched according to the indication
gx- counter SCANT. In step 39, the counter SCANT is checked_td
see if it has been set to "0". As described above, SCANT is
set to "8" when the zoom switches SWW and SWT are set to ON.
If SCANT is not eqﬁal to "0", one count is subtracted from
30 the indication counter SCANT (step 40). The MAIN program
executes a 1loop between 'steps 2 and 40 every 125
milliseconds (ms). Therefore, a period of one second can be
counted by successively reducing by "1" the value of . the
counter SCANT, which has previously been set to.a value. of
35 ngn, ' .
" Step 41 determines whether the. indication counter SCANT



bri ghtness information of a subject that is obtained from5 the Cds sensot
and the filmsensitivity that is calculated fromthe filmDX code. In steps
54-64, the status of the photonetry switch SW5, battery switch SWB, rel ease
switch SWR and | ock switch SW are i ngytted and successively tested to !
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when t hdrmsldidatiion cﬂ\ltm e is keptuwrdthe LEDedhspbayhe setting of the

rel ease switgh, éﬁNﬁ Ty aiXPORYRE

subroutine is ca Ie'c:i I'n si'maq%% %ﬁ%hl S su oﬁ?}lﬁggco‘rﬁrofg r2g5 the '

oper at i GRS (A LAt %‘mn%# Thereafter, a WND. subrautine is called

in qlgep 60 tam e43 hethiel mdaaione ié@i@stAﬂsQ u-géﬁ Nig sttheexéd ne has
t,0

b | et ed, ds, t d t d. th
Frim (08 358 1EnaE iRe T dhot 1 o Adr b 1 1990 shBa s &5 e e at i ve.
30 Thusetgriowessf rthe ereleaseoswhtcht 8WR ofs ph@pvmeﬂ mmgrlasnmemory i's
determ gaq by weasegrﬂ&ﬂgv% tﬂ@f@shgge%ere%a‘%‘eghaﬂ er'sg-.%

vergl ng from

i nstructions t°o execut operation are per OI’I’T'E

step 62anff 451e r dhen dheixeleani $‘§1"cf‘é! TR AP Lhanged iPexRep 5
35 1BEeostpat 6 Weimg ok wwet ChoSbl irstheskishs n avlecpekécuttban wvye Id'“f
swWtc

whil e mﬁé‘?fefﬁé‘qgocﬁéé)&netsc r{:?sl“g;lérgfrozzée}é%r]ﬁg ggrtg‘r Eaac fthge M%&é coram
switch SWR has not changed or it has changed from QN to OFF,
.processing returns to the MAIN program. However,'when the
- loading request flag F1pRQ 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 FLDRQ is set to 0 the
settlng, of the photometry switch - SWS is cempared to its
25 setting that is stored in memory (step 47) to determine if
it has changed. If there is no change, or the setting'has_ -
changed from ON to OFF, step 49 is executed so as to réwrite
the switch data into the memory in step 3, after pau51ng for
a perlod of 125 ms (step 50) before 1oop1ng back to step 2.
30 o Also, in the case where the macro.sw1tch SWM ;s set to
ON and the lens is in the_macre position or the wide_switch
SWW is set to ON and the lens is in the Qide extremity or
- the tele switch SWT is set to ON and the lens being_is in
the tele extremlty, 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. nyn (step.
51) and



By the above expl anation, each step of the MAIN program has been descri bed.
The followi ng discussion will explain 5 the operations that are perforned
by the various subroutines that are called by the MAIN program POSI TI ON
CODE |'NI TFALI ZATION (POS I NI) gubroutine Figy 11 illustrates the

initializatio | Led,far %&4 0 _ '
Posi tion codel%i%o%frﬁi &féer&? Jlﬂs? 1S:Iéltg tL (k)ﬂ 0 ! ngEésgi}t%ﬁ%éloEtB | Hﬁeﬁ(Bs]ha&(mt?%
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e

menory after i's Tenoved and left out of the canera for a period
20 exceeding sevdm eehepm fé€t, the status efbdde n§h°t°mﬁ§rpfre%‘é¥ﬁ°h

invention is geE, 9B teif | Rpftdl SSWBTOrY14MSE ERiECch! EWﬁt la?a& AESK Sswiltén
initialization operation is.iniended to nove the lens fromth g@zoom rangff

where the zoofFEodRFes ippuditad v@"@S s"&ﬁfés“ﬁ’]ﬁbuﬁﬁsfzﬁg Wdedgkermingy
section tgot hehahseing N 06e OFFtLi OrFists in stepards,! heheostather dfhiethe

f th bso,
ol bR PR oA e £ SR LR £80°, SBEL LRTe ARARLH M Yoot
ZC based upontphoF¥) processting: redwting do dthe mmmmmmw Pyogram.
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102, MHe posi SCANTcRREIES | L0'eriktnt BhEPy 4t 185 theofdrsb tlcpqmearlﬁpu‘ih
zoom code1gC. fochl arishdgtwn.indilketdleanoenedtdraLcon panebs i4C s@itanddZGo

REV of the zooghggg%e th%4number of film frames in step 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 diverging from step 57, while
' when the switch is ON, step 58 is executed to determine the
setting of the release switch SWR. - co

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.
o ~ 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 made as'to whether to rewind the film (step 61).
When the winding is normally finished, step 61 is negative.
30 Thus, processing returns to the start of the MAIN program.
If it is determined that. the end of the film has been
reached, a séries of instructions to execute a REWIND
operation are performed by diverging from step 62.. If .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



‘and tentative zoom code are stored in the camera's nmenory. As shown in
Table 1, the fifteen-step position code POS is obtained froma three-bit

ei ght-step zoom code ZC. Accordingly, the position code PCS is determ ned
fromthe 5 particular relationship of _the zoomcode ZC values to the .

position code POS val ues. Speci fi caﬁlﬁy, the "absolute" values of the
zoom co&taxt efothe 'MAIN prograg,  whgile whepsdiRy 1ack Svatcdh obe

reIatlomﬂnp ddhgﬁ&idlpjb dgaac&daéwsﬁ [err] and [err] and the

"relative" 1 e ZC ale "6" ) respond in a
mul ti p:\e t o- %Y % Cb\r/%rﬁu’ip ’%%t% v?ff‘fféss%‘fp [%? ﬁhe)’?ﬁﬁ g F52 ve code
secti onhap;osbéemndesdmﬁ@i.eqlmﬁé i igllewihgordipensEioor neddoneplainm zoom

deZCy. f "4 om
S0 of +Ehe gheraf il iat Hhe ﬁééjf@f"réféé S RPN dibedfindglr Rede
"6"; an&-hIaGSaG@J&ﬂlrlrﬂgi rfhq MAIN RFQEAONds 't 0 -a zoom code -ZC of "7".

The te”ﬁ@k&‘ﬁoﬁﬁ@dﬂiﬁ l‘ifn‘mmfdl@n(fdﬁjenfﬁs é\ﬁff&ﬁ%éets the zoom code -
to "4", "5", "6" or "7!._corresponding tq rel a code [err] or

[err] respe&’tﬁ%l}l ilypstray pﬁ&%gﬂé‘&&’rﬂ}%%ﬂ ips |‘FiPFI‘fé‘tr1é?fg% of PCS
equal s fefdled heowaline stefﬁ e4 ebtf ftﬂmn MADN Tpmcogtdam.act Paksiltdon posdéi on i S

set om cod 5 the | ens
zooms tgléﬁ @ is@t _nge ex rem Y, IS s(e%oq*%{r}%e %&r}ﬁe estl%:l1 hati on
val ue z@OFO\Nsan@aZI}e@Evr rtdup ezeony eLode HEfe \ahows an abngrmad r‘éﬂ/\]ﬂi@t en,

t oget hegupihly HheeshRneReek hhSrB%'lthQs@m RES ¥ iy ! hes PODE 16H
subroutine. I'n St%f 102 of this subroytine, when tge zoom code 30 Il nput in

step 1_0§°F§'e§et°“l sthe; subrouting, d§(LXeebed ( EReathiizgy Eiper 2| err] "
and as bateeplht JSZGnE@rNtleﬁ deitd ctri'e4 aaﬁﬁraZCdﬁEVmereseﬁhé Gattery niste

1031 thg g‘l&,pég of to%rrm@ﬁlﬁez%rin put Oéi tgloq__et :#%g%dbédlt |. al

RO S Ta e 1 termn econgs en‘the
zoom coapprzmmgtaﬂy'aswemt@ecn@enuterm t he present-instance, the tenporary

'As the backup ‘capacitor 320 current 'is usually lowver
‘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 - the present invention is designed to clear its
memory'when'i:his Situation-occurs. S

‘'The initialization operation is intended to move the
"leéns 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

‘the lens movement from the absolute code section.
~ Accordingly, ‘the first instruction. that is executed
(step 101) is to input the zoom code 2%C based upon the
30 conductive condition of the brushes that are in contact with
‘the code plate. This is accomplished by calling 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 zoom code 2ZC. - In addition, the

- change estimation values ZC FOW and ZC REV of the zoom -.code



35 setting of the position code POS is correctly set. Thus, the subroutine
sets the POS flag [err] to 1 (step 104) and then returns to the MAIN
program Wen the output of termnal ZC2 is 1, the zoomcode ZC 5 is the
relative code and the tenporarily set posj &_I on code POS may not coi nci de

with the acgua' tRAT UL Ojo&hecé&@ rJ @%’%ﬁm & cmg@trﬁ)émoi-
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returning to t program
-or "9,Y corresponds to a zoom code ZC of "7, The temporary

setting of the position code POS forcibly sets the zoom code
to n4n, ngn, mgn gop myn  corresponding to the relative code
20 “By“, "“Ap"“, "cy" or "“ou", respectively. When _the._
photographing lens is in the range of POS equals "2p"-"8y",
the value different from that for the actual lens position
is set. ' : . o
The zoom code value, which is supposed to change when
25 the lens zooms to the tele or the wide extremity, is set for
&, ‘a change estimation value 2ZC FOW and 2ZC REV, respectively.
However, this value is rewritten, together with the change
of the position code POS in the CODE CHECK subroutine.
In step 102 of this subroutine, when the zoom code
30 input in step 101 is set to 5%, the position code POS is
tentatively set to "AH" and as a result,  ZC FOW ié_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 equal to 0. As shown in Table 1, the
35 “output of terminal ZC2 becomes 0 when the zoom code ZC is an . .
absolute -code. " In. the present instance, the temporary



ZOOM CODE | NPUT (ZC IN) Subroutine Fig. 12 shows the ZOOM CCDE | NPUT -
subroutine that is perfornmed in the POSI TI ON CODE | NI TI ALI ZATI ON subr outi ne
and the CODE CHECK subrouti ne. - Thi s subroutine inproves the :

reliability of the zoom code that IS éected by the interfacing of the . -

brush t |z zc1 | at The, out pyts_of th
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| hoor T einedi G (-1 d5)° €0 mdPIRHE Vet DAL | il UpLodSid Sohe

t he- code pI brodtine Ts cal e zoom cO or ed
i NREG SseRtion adjacarrthe ofideeexfranitys read and a Z counter is set to

"3"g0Then, thg AN 6@S%ﬁe0!?£&i8§€18ﬁ bBBH&b'i'&gohhﬁflé@rF tfé‘ times
i's storedln REQ STER 1 Ei“? gs 1? éeg %

REG STEReL i €0t Hen. &M?ar saawt t HEEdoREBLSPERT e(s’t qbg'% °°a’rf t he

t wo regushqm Tfe thé f pawst | shbaluabuemﬁlaEGbBTEBeh |tmerrmmm tCHREK-} STER 2
I n step14 ste ers1s 1"

subr out £ Ut& ace ?rjtg% é?gﬁagggﬂoé’%&?’% ?r?%%%é%%bndsﬁ{bus)mjbef ore .
anot her fiagm tedsdts tapukt edn 1Wenre¢|'e cfac@dtubang&bulxnﬁcamgncyclw
t he,ga '&@m;fg E&h? PS4

REGII%TEEh?% There Oreﬂbﬁﬁ{}f‘é’ co c%/e#llﬁs e%gm ned %s‘?g 127%@{0 defl de if
35 it netegedmcide withythe artual Rhategyaphing on,

prohibited from being displayed on the LCD panel. . This flag
is also used for the WIDE subroutine, which. will also be
discussed below. , _ : .

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_qode.POS
is ‘equal to "1y". 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 intthe
forward direction so as to eliminate backlash of ‘the'
mechanical systen. _

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 "2y" (step 112). When the position
code -is equal to "“2ux", .ﬁhe indication prohibition flag
FnoDsp is set to 0 (step 113) and the zoom motor is stopped
in step 114. . .

~Finally, the position code flag FPOS and wide extremlty

35 flag Fyppgp are set to 1 (steps 115 and 116) prior to
returning to ‘the MAIN program. |



it is increnented by "1" (step 128) and processing returns . 37 to step
122 after a pause of 500 [err]. Wien the Z counter is equal to [err] (in
step 127), neaning that REG STER 1 has been equal to REG STER 2 for three
successi ve cycles of steps 122, .and 123 afteg the zoom5. code ZC has shown

different vajgise dosd $FUE 0P Cf)g,a SBPPSULihpe val uesof REG STER 2 is
defined as the zoom code ZC g 129") Mg?gcgﬁprocesm ng returns to t he ‘poi nt
By O FCHEFRU

from which ZC | NEithr od2i rﬁb% ¢ 6" ospPremking fhak i A8 10

Fig. 13 il ysdrmsiased hn GRE SOEFITONDeODE | PRITHACTZATRON eSUbROUROAET bAA

code POS accgr di o.th mcode ZC, which itself changes followi ng a
zoofrni ng opeﬁ%{ o(%%é (stﬂ‘gtP MFHRet s frequently .used in the zoomrel ated

processi By shown Thi i gubrdmtiiie |:mrmhjms obheo ndid adddvidsyneof i clmad 46om .
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switch SVB iof A&l Bri8Hes ahle tdbmp#ivéd CBy Tepfeating the Bhpke icr aEméi ed

to the zoom not or 1 reg ter tack rocessin 00 is
performed (&P f?%f gff‘d’} %)‘b“ﬁ\e ‘B‘A&{é‘* ﬂé’f?“ﬁc‘f BRE.
shown i AOFi ghel&odMemdé”uefdzmttmge szmsms sa¥eéN définedom code ZC i s 25
i nputted by exec e ep
134). Ther eafterwma'q‘g % a%ilgn |Z‘§ b“r%ri']‘ 'S c%%yﬁ% ée?’r d(fn'( éﬁé
135) prior F@deormh??—ﬂgaﬂﬁa t;l@#nt émxsbf termits coab Zlf'%ndstlﬁéaio&ﬁ e

stored in ”9@2}"5(1 ) be ity @9 fd Atk zy Ss @ﬂluY 3@
forithis CODE E

ot \en Lol tErmInaY s K he Reirian Fheitrd (a1 H@OS' iy el ™

equal tm5th&eVMMHwe¥Dredgna1. Therefore, the detection results are.

" electrically AND’ed together and the partlcular terminal is |
“‘considered "as being conductive if it is detected .as
' conductive at least once in every ten tests. This. prevents
a brush terminal from being . incorrectly read due to. the

20 wmomentary separation of a terminal with the code plate. -
' When this subroutlne is called, the zoom code ZC stored
in REGISTER 2, 'i. e., ZCREG2, of the memory is read and a 2
counter is set to "3". Then, the AND’ed result obtained by
' inputting the zoom code ‘ten times is stored in REGISTER 1,

25 "ZCREG1, (steps 120-122). The value of REGISTER 1 is. then
A\ ~ 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. o _

' In steps 124-126, the Z counter is set to "1" and the

30 subroutine is placed in a standby mode for 500 microseconds
* (us) before another zoom cdde 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 if

35 it is equal to "3", -When the Z counter is not equal to "3", .
it is incremented by "1" (step -128) and processing. returns




menory, the subroutine, -exits, returning to the poi nt from 35 which it was

cal | ed. However, as the zoom notor rotates, the zoom code val ue becones
different fromthat stored in menory. \Wen the zoom code is different
fromthat stored in nmenmory, it.is nece;s,sary to decide if the zoomnotor is”

rotating |n tt{\ ﬁré/vafjtdlrecté‘?g (3%@0%557 When the zoom notor s
|

rotati ng e reverse FFET I Dh s determ ned whet her the changed
zoom cade. ZC ddierci §he Wit ifounderhahge amiamtoon” 4l (dTZCsREY  127kp 138).

Wen thi ﬁe@@%&%sﬁm&w 1 shad! b Nebhig1 2N RBEISTERNS Sf‘&i‘\“ in
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posi ti onZ€odésTES Al2Hi)neandf tparodéssim;a seturast i bo |tshq:)e_p_bmntredfr01ﬂ' he

val ue of Egi%%%ﬁ@%w rr] is then exanined to deternine
0 | S

if it has een set t q;%: ‘been set to a value of 0, the
focal |eREPE GHECK: (CORE (CHR)J@ubR Wthe di spl ay panel (step 141). Wen
t he yel ue of lrlig.prmi vyt A s | &h&o c(sm tcmhx stabrédtihe sithiged.
Regar dl es f ocal

h t di t,
Thoa ouctBalnes Thas hasibiars g, T hlor'dind TP de 4ol ¥ Fe
subr out i wbieht Lﬁmselb ghangest figdd girieda Ronening aoperatien CODEITCHECK

subrouti Eﬁbk:%u%%keecis' 'h%'@;ue?{tﬂl §&L&3f1r¢ %&%oﬂ%l@@.% I dddad iy | ON.

subrout i ne (Fig, , the Zoom code after the | ens has noved may, be
di f f er en®hPWBm Jf’l‘le éﬁﬁwgelésﬂnatll'bna@ﬁmpnl +Q hEheaP g mant ionad f%é/

t he ;abopesmmbnomlg qmﬁxzm gd]ﬁd\ﬂﬁpm’ arily set Pos is [err]
T b L b QS b, ord 5 250 U5 6142 R0 REEH, el o0
equal tomagrof @wia:qihaﬂgu,cmm rmithSWREVvufde[. esvitch ASWW and
" tele switch SWT are. inputted. 1In step 131, the '_éuta._tus of
the battery switch SWB is determined. If this 'switch is
20 OFF, the brake is applied to fhe zoom motor (step 132),
register stack processing of the CPU 100 is performed (step
133) and process:.ng diverges to the BACKUP 1nstructlons,
shown in Fig. 18. : :
When the battery switch is ON, the' zoom code 2C is
25 inputted by executing the above-described ZOOM CODE INPUT
- subroutine (step 134). Thereafter, a code change fiag FCHNG'
" 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 Foung. is used only
30 ~for this CODE CHECK subroutine to determine whether  the
- position code POS has been rewrltten in- the zoom related
proce551ng. _ o .
- If the 2zoom code is equal to the value stored in
-memory, ‘the subroutine. exits, returning to the point from
35 which it was called. However, as the zoom motor rotates,
- the zoom code value becomes different from that storeq' in



a result, the two are -not equal and processing advances fromstep 138 to
step 143. In step 143, the zoom code ZC after 35 .changing is tested to
determne if it is equal to "1" while the zoom code before changing is

equal to 5. I f the conpar j;son for the ggo are affirmative, processing
advances (0 ShéRorg¢4 Wﬂ@het Ehe Sﬁ:”EbaeCQQCh'i‘é%érTeB%T f&«% 'tfx%% FQ:%KS‘E&V—%
froma position code POS Perrftoaposmlon code

resul t, the. pBeRe¥¥n ddaeiPCB‘¢%e$%@€Yblt3P sdegéder ol § eﬂ‘Fanﬁ‘-’@‘Por"&Fqlﬁ is

menory, ZC FQYétateRg iR the 2BPwdbaREYrke&tish t(91: §" 137}'her eafter,’ .control
returns to the point.fro mhlch t he sybrouti ne

Due tﬂ/t he above OPFRPD:ibAS | FOPHer BOTOL N i 5P arf"’t‘i‘u‘é t’e'l’rpo‘i"é?l Weg@f:se
posi tToOn ®deliréctbonpritcisddet@rminedRehathepgthe ehapgé&?zobin icbdies ZC.

determ ned 't'h 0 I NQ.,i:N fo L Le n
subrouti ne- pr%}:e dgd%ospélr@‘mghevm%]ﬂé‘?% eg.’td'g‘cattg‘ g \M{{gﬂ{ d#(}[%e%zdc}gm(cso%g)
ZC after the 13hks. haﬁhmvehllssCQQEaCHEGKt subrbuhipeedsi qaﬂiled ial tbezgop@w
I they are (10 5388 01 sp,gwnp%tbggscodﬂl?ﬁ | St O CEhAGHRIE D g'bfo%{rlzode

t he zoom code 1S store i n nenor change estimation codes ZC FOWN
and ZC REV armPXRelis eﬁozwdes Fod tdy a e, cbpner%i | efdimatbong yalye-

poi nt wharce tAvecdasing cmeseaﬁ h39¢didle tvelher r'-]1 -ZQECMAmi:écbedewah

e d Z REV_wi_L h
o ra 0 e e sl ge CQle Hon, TOgh A0SR 46 Sleddsy iz
set to 1. Ifretwms:tféragtbastlbeervai@te t obtainede a:ﬁte”r the faoom [leng hhas
the lens is ifuidplafih Ahd Wéh&'ﬁ |éé’tﬁﬁ€“€%o gguéé%c ¥hAna %&ez&a*aﬂe Qi.-

the Qrohibition flag i s set to ski egar dl ess o
whet het t he fF&sat I%g‘?‘l’nr‘é?st’%dlﬁﬁst € &P§|éﬂ’-é§°€'d ‘-'@td%dfos t%t%bﬂ%dcﬁﬁﬁgé'

flag [ernk |&H&@utsﬁa&elanl DsSper rbdthedef orphé hoasuer @ft itiee r ehdisation
where it was cal J t not_al ways; determ ned.in.s that th om
30" code ot PSRN HRARY 18 Fonsbnt=! FOAR RESRBRT. S7 TSHARTLP | NEsilp
134 when thhaﬁemganxaﬂttnothe chéntbis flag has been set to a value of
0, the focal length of the lens is indicated on the display
panel (step 141). When the value of the prohibition flag: is
20 set to 1, step 141 is skipped. Regardless of whether the
focal léngth of the lens is displayed or not, - the  code
"change flag me¢ is then set to 1 in step 142 before the.
_subroutlne returns to where it was called.
' However, when the CODE CHECK subroutine is called in
_ 25 step 107 of the POSITION CODE INITIALIZATION subroutine -
&JE (Fig. 11), the zoom code after the lens has moved may be
- different from the change estimation value. In the same way
~as  that for the above-mentioned example, when - the
~ temporarily set POS ‘is "Ay", ZC REV is "7%, ZC FOW is m4n,
30 while when the actual lens position before changing is POS.
' "equals'"ZH", the zoom code ZC after the :lens moves becomes
equal to "1" for a change code estimation. ZC REV-of"F7"¢: As
a result, the two are not equal and proceésing advances from
‘step 138 to step 143.  In step 143, the zoom: code ZC :after
35 changing is tested to determine ‘if it is eqﬁalwto *1" ‘while
" the 3zoom code before changing is equal to 5. - If ‘the



~caused by actually switching the zoom code, as nentioned above. Nanely, it
i s supposed that even though the lens is actually in the position which has
the sane position code 35 bit, which should be 0, is detected as 1 due to
a brush not contactlng the code plate ThIS separation of the brush - -

from the_ code plate_can, occ due to a vibration or the exi stence of
dust on GIRPECIROR| SOE. thE f¥ge &F $ S e Ve st SRathaofuatEsFnpur

does nottcagstepvmltm t iwhessd uthet clamérlan cr.mmlfqdes nthats thaselensehasom code
ZC does by h V e .z F%EM: FQNand
t he test“?per orrre l;"{b '.p]lzfg ‘g'g%gra €s a n'Ee51 't ?\%’g regﬁ ﬁ‘?’gre ore t he
zoom c@as Of]p‘blH"4 n Asmpreg@nt |the|msxtcanlgo®9? B@St bsr §oreiblyhe :

| 0gi G Ofgdtheg oo £0d§n&0st5&eae<inl Mheldey TR Yrow ﬂ;hléeﬁ eysr 6gd ¥ahue g
tested to det erm e i 'S equa to [er r‘Lr(StegF%% Ir. Because an
er&d

electri &4 REYris &8 #Pon3l's pideasde urng fRi Ehee | ogic
of two qmieit detee vilti el the mr@wmme wmsame PCS val ues. are '
obt ai ned, e%{ee ul t, .al /S.. 15 es eq "%er%' even Lf @hblt

whi ch shoul d B¢ |f5h? YT e?%%ir% e %1 %’ée n?rfﬂrsf'gp $50
becones taa’nqumﬂae sét)rpaxathbm coden itlelsomnrned’eeét ored in nenory is '
t he ypor mal ] ¢oat I tis e 2Q. r and an

[ nco?’?ect co?é‘l‘[%err?{# etse%:t ed gZ(zaul?e ?grm na‘lq%s%wﬁmﬁ?chhs 5 Hﬁ

conduct BREM hBRE 4, TPEAYING dit akhed Bpraagd 1 Q%tm‘lrngtlliﬁr t he

r ever se subdicutding I‘ﬁrd(f&étﬁs Hfo NetraRs Y14 %/ rv}h@ml iteigodeciced] whelthes

Phat shetl) Fofatp A Atary B8, d8permad GRS, *@e%q?*nélrng’%“.%ﬁ%ﬂ“e”itom
code du€hemgehestuirationvaiue mUEﬁWfrorrﬂtfhehﬁyd@qﬁ dthe isame; thesi dgred
as R8sUblsi¢ sloh dc688N¥Bs Nid hendPeRBel! Iy 888, bitthe F 2bBR codes 118N &
as an ersq:%r}%%usin inemory, and ‘the change estlmatlon codes ZC FOW and
ZC REV are set (step 146). For example, if the lens is
" moved to a '-point where the position code POS is equal to
"4y4", ZC FOW will be equal to "7" and ZC REV will be .equal
20 to "4". - Then, .-the value 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 1nd1cated 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 len'g_th of the lens
is displayed or not, the code change flag Fcuus'-is then seﬁ :
"to 1 in step 149 before the subroutine retu_rns to where it
was called. : :
It is not always determined in step 136 that. t:he zoon
30 code stored in memory is different from the zoom code
'inputted' in step 134 when the lens zooms by the change
causec_i"-by actually switching the  zoom code, as mentloned
" above. Nameiy, ‘it is supposed that even though the lens is
actually in the position which has the same pos:Ltlon code
35 bit, which should be 0, is detected as 1 due to a brush not
" contacting the code plate. = This separation of the brush



readi ng of the position code.- The construction of a canera system as
descri bed herein nakes it possible to produce a nore accurate | ens position
detecting systemwhile al so preventing inaccurate exposure operations. 35
Wien the zoom code becomes an gbnornal val ugpdue to a _cause other than the

above- ment i ongyflagss | bede MPIRREAGAN odthudidisd ter El @ahe%swmf#hoq o,

situation, steps 15]1-153 are executed. |In these steps, the POS f

is set to O itﬁ‘estﬁﬁlﬁ?ﬁncﬁhé’# o8YFY MRyt kNG €Pde éﬂ?tles i R8I ARRy 8n FRE
di spl ay panelcaudel. CPthusgpgtheeizoon atdde PImoets sAogs h6t5agprebf aritid. the

Th di i to.
o C e T A el 7 A L (3544 il SRR ddadifk: dols ! ©
has X—frendr i ned agee sddhftierciiange Retinatian \eaheeve'&%diﬁ‘bcw@fzquOW
[err] Furthga? a-ERE MR bt CPer PEEnba '{}Pmsttgy Payi el of A&gddive

El ectrically ing the reverse code wth thé new irputted code produces a
val ue [err] regiddisse the electrical ORing operation di-d not equal [err]

FLOCGSSI {19 goesdt @HéleelaBAPe C@Eetlfjtzhmd td&ﬁe'(-iqiﬁ)uﬂoeiﬁtlelaep 'ﬂhltlﬁt iken
e position co e s [er e data indi sis a

poi nt where Fﬁr q&# c E,\L‘?"Cg‘ % teYerser £ F‘ ;ler‘l%j(se%sf’%g ﬁ?%e?ﬁ@g‘ t%°$?1e
BAD CCDElbOOBt@B@dLGZﬁ’) theer menony . ZOONhREVERSEeﬂéBATvémxéZI\REV):eSMedoum ne
20 Fi Jg SterAts Wq[];;\rt f the « %I EVI

ROTATI ON subr o&%em%ni ,_Gi-_i_ cé;eﬁc%‘lc?oj‘l n st'ep 'b"fryt g% o’Rr am VS
subrouti ne pahl elegtnigad QR vinhoperatieni isonekfiernetde fPé’cI!l Eiagtsil ]

i's ONt WneSSIaha |;SKA|‘J|.§Wéonb|51cSQSfthQ[:r|?:ddb§ hefeeeﬁbv\gar%e ﬁflél rpbs?rti?n
opersqa ion u In e _lens an € opegr.atl on C returns e | ens
f r omMtie rrac?’Be’p'SsﬂikfeonsPF}et FOS Z%W?%naé‘ewﬁ’gﬁatlmf%c Reskesult alwqys o

OFF.  Tolst opetbmekegual ttee *2aWy 4! 1, @viear ief G ditgt ividpeslsdulod be
included to 5em)i/§ 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. "74" and an incorrect code "011binary" .is detected because
terminal ZCl, which should be conductive, becomes off,
"1ilbinary" is obtained by electrically OR’ing for the
reverse logic of the value in memory "uobinary" ‘and . the
code ".011binax"y"' This prevents an erroneous position code
25 POS reading when a brush terminal, that should be detected .
o 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 position code but, rather, is handled as an erroneous.
reading of the position code. The construction of a camera
- system as described herein makes it possible to produce a
more accurate lens position detecting system while. also
preventing inaccurate exposure operations.
35 - When the zoom code becomes an ahnorma:_l value, due to a .
' cause other than the above-mentioned described momentary



any possi bl e backl ash. 30 When this subroutine is called, the focal
| ength of the lens is indicated on the LCD panel as the lens is rotated in
the reverse direction (steps 160 and 161). Thereafter, wide extremty flag
[err] is cleared and reset to 0. The ZNREV subroutine calls the CODE CHK™ -

subrout i 3 ) LRt Lt il.an f: the L¢ ( p,183). The .
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this sw | ' of&ssl ng. goges to e ,CODE supr Qut. P 6 .
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than or &90&) wperatdlon. Wien the position code is.. greater than or equal
to [err] theaeens, | Syd e a . cessd eleleS en
ste|[os 165- 167§sev%lgnenét{?1ﬁe?p%%’si talggﬁh%o .g]%PSS_a ecorr"e?ésgsrgra eggnjtlhan [%‘?ﬁ\et he
execut i ofo8te t RE | 888 Lirsi nerpl mat eFhekfl Frictds| &y peyexse ©oPdeoafep
168. tlpn snapbllg%gyt"he @QQE:thi:s %ﬁtﬁd& !&Qq%vﬁldﬁ‘emﬂ@chr?ﬁ{@feﬁﬁj Ufdv i .
position_c | ed to,determneif it.is ua err]. = Unti
the posi fi %AEJC%%EOI s '[qgiﬁlpiaaryop i sﬁgﬁﬁgﬁf‘gﬁibgt \ﬁg?g'r?'l%egeger Ak 1 )i
execut i ngodieeCODEER0 tBleK sndw ouinpatded t esvdag produsesi oa ceddyet eps
168 and 469h. . Onca the bylleO dgqi Q. uted. to
apply a zg%ﬁpﬁﬁtaSV Brakgagghgko&ﬁegﬁgég%g%taoﬁﬁeﬂegg.b%%gé?ﬁolﬁd%en
returns PBtt IREUWH N" R dpdamryHowevRFOCRREANTh&qast ktawnittheh BAP | SORE: eckﬁﬁ

as besngra@dp (FHC i nooPgp dpératiche COPRuSHEGhabae! i positidat ofe calTed
1n step n%‘?‘gﬁg% f'ﬁgg?regﬁ‘%g%}%fﬁé%‘ét i3¥icatllls Eh"Ten S BY WG 1N
where the position code POS equals "0y", processing diverges
© to ‘the BAD CODE LOOP (BC LOOP) Operation.
ZOOM REVERSE ROTATION (ZMREV) Subroutine _ o
20 -+ - Fig. 14 illustrates the flowchart for the ZOOM MOTOR
REVERSE ROTATION subroutine which is called in step 22 of i
the MAIN program. This subroutine pulls the lehs into the
lock position when the lock switch SWL is ON, when i;.he .1ock
switch is set to OFF in the zoom range during an operation
25 to pull in the lens, and the operation. whidh returns the
lens from the macro position to the .zoom range when the -
macro switch is set to OFF. To stop the lens in the éoom
‘range, a forward rotation operation is included to remove
any possible backlash. o - o
30 When this subroutine is called, the focal length of the
" lens is indicated on the LCD panel as the lens is rotatéd in
the reverse direction (steps 160 and 16_1)-_; '-_ Thereafter, wide
- extremity flag FuipE is cleared and reset to 0. |
The ZMREV -subroutine calls the CODE CHK sub.routine'_ to
35 obtain .the. position- code of the lens (step 163)'. The
position code POS is then tested to dete,rmihe whether it is



position of the lock swtch SW in step 165 will be judged to be OFF.
Accordingly, processing will proceed to steps 30 171-178. \Wen the | ock
switch SW is determned as being OFF in step 165, the indication
prohibition flag [err] is set:to 1 (step- ﬂ.il) The CODE CHK subroutine is

then execut g (ai';e‘nlfo de?:%  ofl Egﬁa‘rﬂh'tg'hagla d@nfi‘fngﬁf %%1%%“6%%1 %

)
(in step 357 173 ermn been set to
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Thereafter, the position code POS is checked to determine. if
it is equal to "0y4".  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 "Oou", 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. belng
25 OFF in step 130 of the CODE CHECK subroutine (that was:
g_, ~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. ' S
' When the lock switch SWL is determined as being OFF in
step 165, the indication prohibition flag FnoDsp .Ls_._s_et-;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



the tele tange just before the stdp operation, despite the fatct that the
operation shifts the focal length of the lens to the wide extremty.
Therefore, to prevent such a m sconception, the indication prohibition
flag [err] is set 30 to O (step 178) %_ hat the focal |ength indication
of the len hown agai n, at 0|nt z no top ot ati ng.
When ' hi S 5o HE SRR LeTPL L =t e (AR Phdot b LREESbeal

| engt h irdi cis i detesmimedt dihadd thetbedéS ahisigeayflag EopRG dthofbeean
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subrout i ﬂé‘OC\ﬂfﬁ Sdihg Payseedfer Sgeps2e(Hher hk74h Refrsg: dffﬁtatiﬂﬂ sthe
subrogt | 2Rol aHdEh d NEorReF@tid Dfedtidn Sin sk sLyben the | ock switch, y

SW is changed from ON to OFF, the 0. switch SWMJs,ch ed fromOFF to
ON and t hen tgq Pt TR SRPFEHLenEeRe dio olﬁzﬁeﬁ'&w&d«e inothe, Qré?ac‘ﬁ s the
macr o ex'srtepst 3176/%31«1 {1y ZXEé mmﬁ&mm £ldy oBghpsp iS 10
cal | ed, gt he t e d%ﬁﬂ:l
addltlon tﬁe dle eé]?éé “fi glh%;%@ls c a§g égse%hgt?‘o V\#‘Fe th
zoom not dﬁtgparlﬂsmt ANt RREY Pk Féh@rl‘ﬁ kof §hﬂapelé?tr é"@tqﬂbrwl'(%ctlbpghls

180- 182) subut¥daE wélrlEGKnaubrouirhae sticp pﬁééﬂtmﬂ ofdthe lens in
determ ngﬁll on is de as.to \c/]gtet her tp 0Si Cl? de POS.is |l.ess han or
equal t o“['dFfr IPRKEHLCR gBagy € SLePSihE 8’§ﬁt ¥ncibgieps iy Ei9t o

[err] or2perr] the Iens i-s-in a. p05|t|on between the wide extremty of the

fotation Lt anq tl% (ﬁg ext rerhEiVER-gk %ﬂggaﬁé{]ﬁe nqtgée e&?remttfy, o

rotation to pass sto eWId
extreni tytppangquF_th% paing oWllel-'*h §bepp985tlpno§@§§| F§St Heeh r%ws%acu

st 681§83b gﬂ%taﬁ ; %h{%ﬂ}ﬂ@to;{‘ hforwarcl after '(:het Rdto Qﬁﬁ"atoﬁﬁefﬂt 1on
i s designed s acklash from,the gear is remved an e
st op posPFFﬁﬁgoftqt%eb?‘éﬂ ary, eREtiPHe © of a pbs %10“ code POS. this

cancels any possﬂale ‘backlash that may occur.. _Fo;' example,
" as shown in Fig. 26, when the lock switch SWL is changed
from ON:to OFF at the position where POS equals "7" and the
20 focal length indication is not prohibited, the value "46 mm"
is indicated on the display panel. When the zoom motor
causes the lens to enter the area where POS equals "GH"; the
display is changed to indicate "“50 mm" when it enters the
~area of POS equals "7yx". This may give a user the
25 impression that the camera is malfuncti_onirtg by switching to
the tele range just before the stop operation, despite ‘the
fact that the operation shifts the focal length of the lens
to the wide extremity. Therefore, to. p-revent _sﬁch ‘a
‘misconception, the indication prohibition flag Fygpgp is set
300 to 0 (step 178) -so that the focal length indication of the
lens is shown again at the point when the zoon motor st_:ops'
rotating. :
‘When this subroutine is called in step 22 of the MAIN
program, the focal length indication is malntalned on the
35- display  for a period' of one second, in response to the'_
indication counter SCANT belng set to "8" in step 29, |

a



c.extremty-is set just after t he position code PCS swtches fromJ[err]

to[err]. For instance, the lens is not always positioned at the w de
extremty of the focal length (i.e., 38 mm) even when the position code POS

i.s set to-[err]. It 30 cannot always bg,deternmned if the lens is in the
wide extrenity by only eani#@ihg the position code*POS, That

e, 1S .the reason
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checked to determ ne ' Qagréﬂeﬂn&etpresmbg%'e r1%6) e macro
tch SWPFRIERP: processl advanc
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called in I s _determ neg {0 ¢he drgs pétfmre ' e 1epgpYr fﬁé‘}j‘
the | ens imacnot §Wit&dm g?e, processing goes to step 189 to set the WI de

flag [err]  ab2a? exlt&fe(iﬁazyl.oopl ng back to step 186. Thus,
posi tion cBg

Siahitine? 4"
e |s 10 L.ﬁp % MoTOR | mmﬂ)rRQTAEIQNepﬁ BEYT80"
formed. At sorre he p05|t|on C Qelgrgmiamatédmmt]éﬂu
o o hd' 18
[err]. j9heranhien omioqa‘#]ock%%‘! S out of thetgogﬁl%q thstep
190, which re.pp%?ysbth rpdagd@lﬂliombrbhlel midest e¥Er e84 )

e
position c econes. equal grer]bhe z\gmﬁd-h@ mkants Fﬂer? 8%?
not or brake:]&:aﬁpbl@le@ get eg°132) an roce s%\ﬁg Egr_@gzt)o t he p0| nt j ust
after frommhi cledd §nsabfomané ddxeeslPBd (SWRER

Fegpzmed | capdlVel o
det ermined to be OFF. (c:'oﬁ] B8R éi{bréutsneet ity PEY ens, i s
e zoom 20 Thfige “the w

e extr ¢ FEReDpoisd ttiest md(etPé& PE3)
to det e{gn r@etéﬁmﬁhatmen As ﬁ‘éfiédaébg\?e the vm de D)%t rem

| &
been set to, e LN SLEP §5 éﬁiﬁ]prﬁees'ajm'g (st eps 048 o%’?ep&%g .ag fer rghehas

wi.m. the lens is in a
'p051t10n code is equal to “OH" or’ 1H '

ange : and
.'p051t10n between the wide extremity of the zoom rang

forward
the lock position. To permit the motor in the

20 rotatlon to pass the wide extremity or si:opt zz 1thlen ::__Z:
extremity, the wide extremity flag FyIDE is se. ne
'~ '185. Processing then loops back to step 183.
The camera embodylng

e ! lens
25 is removed and the stop position of. 1':he e s
o extremity is set just after the position co : h_vays
~ ~lens is not a
| from "1H" to "ZH". For. instance, the

the present

th (i.e.
posn:loned at the wide extremity of the focal 1::19“2 ( n,:
38 mm) even when the pos1t10n code pos is set to H .

n the wide
30 'cannot always be ‘determined 1if the lens is i

S. - That is
. extremity by only exanining the position code PO

F .
the reason for the setting of the wide extremity flag ‘:gDE
If the position code POS becomes greater than "

i trenmity,
g ~ +o the m¢ - e lens to the wide eXx
according to the movement of th " at the

l'l
35' or the position ‘code POS 'ijs already greater than H

ch SWM is
time that this subroutlne is called, the macro swit



just after the position code POS switched fromTJerr] to[err] 25 that is,
the lens is in the wwde extremty. |In this case, the zoomnotor is stopped
in step 192, the lens being set to the wide extremty and the subroutine
ends: However, when the wide extremty flag [err]is O in step 193,
processing | oops through steps, 194 and*195 until 30 the positi on code PCOS
is switc ¢keditp detexmipe: &€t ihghamebeenupetobPaPNedstepmlBRe - CODE

CHECK subr-out imtges ot h€OmaSrst SRiLEH. sieist OR, PpebtesBingdaabehcebagges, as

i ndi cat ed_by. -t code c¢ha fl erg] being set ,to 1, the zoom or

br sk i S SRR | D877 058 EAEOR dEetE. LhPOURR, Fou e actS SREFREILY.
twel ve stwippssthe opespeibnr codebPoshiis Uy out iWher ckhe healwasofihtbk are
mar keg b | 5 [ " : ' t he 19 1 ock
o5t £ BIR{IGR, Sdad Shraindd cfdh EHERO0E ChECK! BprbiEihe bR1LEA | 0CL
t he stop bsFEepnlpd dst derammingsd ko Wper deshe thas "Cul' ctoikep PLBBYwI t ches
Chonged ol 6] chblabned id hh LK, BbhCTahgo, Prtbddiiipiades bl t°
c : _
the poi ntSYRREE nEHRFT | bhecottrcBladi Fumes 5onPreMeTaks [ LPPPLNgOOM

W DE (W BbB)ckSubo osttiepe 16. - Thus,g.as 1Eongl et rthes poisd tiloowadmde dE t he
ZOOoM Qi ne t haty S, C ; ' . ' gtch [err]
Co O tana s i Yoy ¥ 24dp “Emeti oing BLehl 166 109TNY, EGpash O]
extrenity. ThdtopeeneiBainte $her Pasid it Fodenyihlobe rEreakayr t Bhane wide
extreni t prareqea I tar negrt havhldn ey adcanss pepfoce@sing bheaks out of

above-deggri hed ZOOM R ERSE ATI ~subroutjne, . VeI in
Ehe W DL iR | Al BRES (hR BERPSA0D At TR deePvets e (b ks '™
travel raswerowhénet hestYepPE S0 ocoanidnal 9k) | nnddidd, thiee gashat ibangtdd &0 QfJ

the h@nsiiS.nidi C og & LgD di y el ap 2 a{b% m -
not olrlgi sﬂggzl?s?e{é% t%&g?}ar 'E&or gfgaﬁi ng pﬁ%fhgﬂ?gvegrés%}%'r eg’&;on S“E 2’§°§§€) )
Ther eaf t b¥akenelsopppdipdK (step 192) and processing returns to the

point just after from which this subroutine was called.
‘When the macro switch SWM is determined to be OFF (in
_ step 186), or it is set to OFF while the lens is in the zoom
20 raﬁge,-the wide extremity flag Fyrpg is tested'(step 193) to
- determine its status. L - '
As noted above, the wide extremity flag FWIbE has been
set to 1 in step 185 and processing advances to step 186
just after the position code POS switched from "1y" to "2y4",
25 that is, the lens is in the wide ektremity. In this case,
the zoom motor is stopped in step 192, the lens being set to
the wide extremity and the subroutine ends.
. However, when the_wide extremity flag Fyipg is O 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 Foyyg being 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.




»

subroutine is executed and the status of the lock swtch SW, nmacro sw tch
SWM wi de switch SWW and position code POS 25 are checked. If either the
| ocK switch SW. or the macro switch SWMis ON (steps 203 and 204), the zoom
not or b-rak% |s applied and progessing returns to the MAIN program Wen -
both switches are OFF, the position code B3S is checked to determine if it
is equal to [erFpr mm%mhmmhe%enﬁdllsatms thieatl ocke pasnktieni and

stop prohi Bhbi 9BcR @RS 18 {QUFPASS tdO &Nk 1P A0S inbf the

lens is in the stop prohibition area, .the zoomnotor Is rotated forward
(step 208) tQPt St PAG1bAGBeds ofel J& | BheoPaints, vherenshe iRogitions,
The Qlibsoue:oae VReos S swiftidhdde f2om pwsgtﬂ (€ 73) CedgﬂPO&mt Glgs  them maal ue

f A 09
as [Ty i RUFESRELYL, MR i Rerrengvital dRandenBRay TR AN T4 1OF
extremty ihaghEV\'taﬁgesofePOSo etyualtse (' 734", théleler[sarstupsarat u:laé(epm;snt

appl Ted (o428 21230200ol 89 51N i egu&he iy 250 dadans i s

set-to the w de éxt 0S, Hested in
step 206, 20QM¥ EEPEeQHEPEPeSNPer atus of the wide svm tch SWVis

checkeglpi n steprd3. 16! 1Rk eHai%s Weheh %&ﬁaﬁ@t dfo eNe PELO6RS WNSE
| oops back to step 202. .Thus, in_this case formed i nvol vi ng

steps 202- %‘ilér%‘lﬂFH’et ﬁ'@qten%s 16aldes ey Fﬁgt&f‘&e téB& r%‘l’r‘i"f‘y"’lﬂﬁerﬁ“fh%cm de
switch is syt te ON ,wiendeher mewes is SIertli’é3zobh\emdm§ Cahd ORoRE0MeE t i on

fl t 214 d tanted t. t d
of ‘Lerr] (STAFR g wiag aRRrapiby i lahd 'S et CHR fadel '
exe%ﬁl ng lémgﬂmEfCEhesalmwtﬁmethel wide exBremityt hret simijen dtd: Helse not
reac f%[eédﬁtrg‘t Qﬁié‘p ¢} %0 x{? 8‘3?&;@; gggm%r?g§vgaﬁ‘ést&fﬁ§«g ZHom WeArps he

time perio err reac IS started to rotatelnthe

forward diRE¥ER§ (W’QI@)“ t§“hﬁ/‘é“f—h§el -ens HO%awex el eiRangbe MIDEep
219, 20 tewptQutine, ttﬁérléﬁsr é&'hal’sft%iw a%n@ﬁyh@eG@EdCHéﬁlﬁlrdwtuﬂelﬁé

travel range.

“When the WIDE subrout:me is invoked, the focal length

20 of the lens is 1nd1cated on the LCD display panel (step 200)
and the zoom motor is caused tb. start rotating in the -

reverse d:.rectlon (step 201). Thereafter, the CODE CHECK

-subroutine is executed and the status of the lock switch

SWL, macro switch SWM, w1de switch SWW and pos:Ltlon code POS

25 are checked. If elther the lock switch SWL or the macro
L 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 '"1H" in step 206, which

30 indicates that the lens is in a stop prohibition’area
between the lock position and the zoom range. If the lens

is. in the stop prohibition' area, the zoom motor is rotated

forward (step 208) after havxng paused for a period of ty

ms, as shown in Fig. 26. The subrout:me waits unt11 ‘the

35 position code POS switches from a value of "1H" to "2H" in
steps 209 and 210. When the posltlon code changes, as -



rerun. Then, the CODE CHK subroutine is executed and the timer is - v
checked.to see if the tine period [err] ns has been reached. - If the tine
period has not been reached, processing junps back to step 220 to

re-execute the CODE. CHK 25 subroutrne v%en the tine period [err] ns has =

been reach SSi advance 2. .The ti erjods for, the two-
timers at89% &F‘S‘E%e Lfgﬁetﬁﬁ?g %rP t eI g:so?et h%(?f"'?%?r?f s Fonpran ithei g.

26. ThW1aewexhrsmmtﬂeﬁxdgc pmsdsetouduit(smephallbs mmsuzunhto 30
~el i m nat k h | S%5t8M t r| err
correspoﬁ g@%-%¥§k lé §g§§£§& #gegglue tmﬁﬂglk g Qﬁb& a%B s If]the
ti me per¥ndthder Fasgrslﬂilret é-rentsna}ﬁ Eat ta fde WW egltlda'-at a por nt
closes to thewhaheﬁi@rgagthbha@dd% ae5s | edesBaa in stépsma 2%oed he -

i ndi cati on,_ prohi Lon

i ndi ' ! FNODSP |s | ear ed,-and to The ose
Lhis 11 BGOCCPARAG dnts thEpFXARHE OF HHe FadR MYIGRIREVERAE RBPORAd
subrouti ha. step, 21B.focdf | ehgt hwhiet hewlitioh | SWii spsayelt ortd hON,CD

di spl ay a lie d t;he o] e returns
o Phe iPREes Py UL TSk DLk ep) A8 CAndR L SRELOURRES (o

fl oncharloep the Tamedbriowoheinghiskers @&02e318n tm‘ép138:lt# tlle@s\mr N
Progi@m readhid QHQrQQan@xtgeﬁqued by setting the tele swtch SWF to ON

when t he Iens |s I n oontrang and t he gosrtron code POCS 10 .is not
equal to " e’i‘hé'-b(?pe‘f ¢ ofivoF Bct"ﬁ/eﬁ‘-’r'hg Phr?Ffoorﬁ?m?SFewlPﬁgt in
rot at es sﬂep ﬁmBV\IatﬁeduthbamioTrﬂpli‘bhdbhltddnerf&alpo £lis eedtr a0 t1y |s

simlar e rat.i,o f r d 0 SGr
FORWARD %‘%ﬁl E]%Rzu bgu %ﬂ“e II% s ? g:gsaa?r.% \aég’utq%‘ %\/\F%Eqsou%grg(\)éut iZhe 1 n that
15 the [shepc@ilStop- ail?h%m.y &hsr rmlsptmmr eeden POS tisavebtaingd. binen ‘t‘h’e

TELR subspetafengSthal cobe ik Tafitodtril Nidfst&e e85 | 31l RlleCaligge on 1

LCD di spl a and the zo tor st r s torotate in a forward
drrectrgﬁ %%ggp afgdughdreacﬁ , ms (step 217), processing Jumps

back to step 216. When the time perlod t, ms is reached,
'~ the zoom motor is started to rotate in the forward dlrectlon
(step 218) to move the lens to the tele range. In step 219,
20 the t; ms timer is restarted and the CODE CHK subroutine 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. reéexecute the CODE CHK
25 subroutine. When the time period t1 ms has been reached,_
processing advances to step 222. . |
The . time perlods for the two timers are selected such
that t, is less than tz,.as shown in Fig. 26. The tlme
period t, corresponds to the time that - 1s requlred to
30 eliminate backlash of the mechanical system, while the time
- period t, corresponds to an -arbitrary value that is
larger than t,. If the time period tzriS'shprter than t,,
the lens would stop at a point closer to the tele extremity
- than is desired. . o e
35 "~ In step 222, the indication prohibitioﬁ flag FNODSP.iS
cleared and set to 0. The purpose of this flag setting was



20 231). The CODE CHK subroutine is called in step 232, and the status of
the lock swwtch SW, the macro swwtch SWM the tele switch SW and the
posi ti on code PCS are checked. 1f either the lock switch or the macro
switch (steps 233 and 234) are‘w procesg,, g advanceg.,to step 235, which

the. subr out| ARHRERGR | 8 "CRE. 7Rk | ﬁé‘#@ﬂ%{#iﬁ%%ﬁ%@? §upFoR¥aRe
both OFF, th&hsowi ttm todelPGQngihexzfmiﬂw Yéms siepGZSB)lawedd@martheleLCD
whether it igj ;?.L]aéfr palti , Ortﬁguaio&ﬁ’ n{oQ'.rJr] prakbk 1€ Upp lF!EE&t'a?:G CIQFF

|slessthan err he tel€ switch is checked to determne| |t is st

(step 23Pubro Wt?ﬂet%ﬁt?%rF%@@Wﬁ‘%gﬁ?‘&ater than or -equal to
\‘Phest esbd}hqtgngs xeriry mibrsutiwetel e switch i s skipped, because the

Iens has reached"- e t el trem Thu roces u to S

238, so as to apply Qhe gocﬁyh H‘Br ﬁ@%ﬁa%t& nn‘%}bé ﬁgiﬁb\lﬂnb?%‘é{;éﬁ?'

However, |fwhwmosst|¢m1b®diems ttep timndferthe rNAEIN ngpridwptart.he tTEhis

svvitchisCF I t 2 e s [ S, 8Y Smdy N
the | oop corrprl Si nq"eﬁfée 2§§E§§5 %ﬁ Iée)eﬁf?pq e?éesvt\n-g?%h'%f#& %%T t}?ﬁli?ﬁ

the 5 |ens Wb&dh etH@nSeIJ@eimrtdmmpomemq end dthe patitics\wiode. BRS

to OFF (3bePi23fot VEbi“cF"g ¢fie b Qra%QBE‘ @ft‘&rcttirv%‘teiﬂgs AP £286m
(step 238) and control retu o the MAl ram Qperation 10

Fig. 18 ill uRPtRFesa fdhak, *esr%?aT—?@t 10cei SH 2Rt dél’@%@é?&httéﬂ NV etHRSr m
a BACKUP opellanhisonto Tthée et e&mrlemmgrfﬂs n@lirkMair veiogi thef ropesatpsn 6

and 57 of th I ra £r 0 (
oper t|on ang yf% wﬁ%&% or{;!ehrea'?aﬁ’oc’\r%éa dﬁsgcssreu{erésqzradl}) ions  ar e(hg.@: ormed‘}to
mai nt ar'n dat §ubﬂf°(uf¢én¢ermr§ftf b8 &he| senepas @h%fwipﬁessyrpé\hénﬁngm hehai n

CPU wi t hy sl eghel CPén§UUa‘¥ﬂtsEHBp|alt:9daﬁ{rofaé§i€i~élﬁcbéﬂlﬁﬁaﬂc'ix{’r 1220 ¥herei he
battery 300 |ra§‘greem)ved or is depleted. Wen the canera goes into the

o When the TELE subroutine is called, the focal length 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 ié called in step-232,.andxthe )
' status of the lock switch SWL, the macro switch SWM,'the,tele
| switch_SWT and the position code POS are checked. If either.the
1ock'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
o subroutine was called.

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 "Cy". If the

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 equal to "Cx", qhe 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 program. ' '



BACKUP operation, all functions that require a targe anmount 20 of

el ectrical power are suspended so that the data in the nenory can be
retained for as |ong as possible. Wen the BACKUP operation begins, all
i nputs with the exception of the lock switch SW, macro switch SWM battery
switch SWB and filmswitch SW are ignaeygd in order to 25 minimze :

electric powauoﬁawﬂmtien théhp%sﬁtf@ﬁor&&déhqcb byes® t €AY ‘H@ﬁ" orts on
t he CPU-. 100frontn|n etoa outpé% node b aPCRTINITI EATIC]\I
subrout MRAMING ERASsghe € 157 QFFa REPYRSS A  LoORE- RBEEd f our

swi t chestoni !;tepe 20at.ect Phie &ﬁhbroutmlen stays 250, the mepat:omprdtémge frame

o vt chddiss Tobb3aa AN dchs ol yefeon i LD &Pl PRNEhe ThEN

the clo _ M Croprocessor i S sSwW re uency
(step 292%115 ThQaGbelsat—hﬁg t@é@ecﬁxﬁr&tm}t-arreWhens tb@dd'e%‘de sewhkch oSW$wer %e

power r e sggeRls OFF! West%"eﬁﬁlv)"ﬁ o rm&ﬂym Asigs aenerild yzbaawn, the
‘faster an el ectrical] conpopent perated, .t current that -

conponeMotor Rrake 15 Applied (STF-%P ??1%2 aRRe, c%Eﬁog REEREPFoERSEBE s
oper at eMAIN proddEmcl ock rate, the m croprocessor nmay draw 200 [err] of

current ne mcroprocessor is operated with a 8 Miz clock rate, -
t he mcr %UC%QS}O?P 1r?noperate 5 appr oxi matelil 33 percent qui cker than at
thel® Mz spddy. LR illustyratesthe 398rjiesrof oinstruchionghtbatoare

techni q‘é@:é‘éﬂté&%'ﬁ&r?@%ﬁf aC HAHOP | HPePht POn ! ealiiLabp é&hé@it&ﬁ is to

reduce its cl rate and this iIs accongllshed by running
I NI TI ALPERﬁm%bPBut%\éer%ng fromegteps (4§ m?t“di s5ét zfrﬁ edhest MpIB53) |
This ti Wogﬁamsechéowme addhe firidnm AhanBADNACOBEI apoor t (Bcdispdry panel

d al f
fhe bat CESFRATLIERtHE FEEME GRLATERR | CTHERR SN Lone PaBhRP
t hel8wi mﬁm to mEingrm dakaf ihnthadmemoryn for ehef Lxal dpepies} panel
starts b btifk $ReNpdherPRGt ¢he iRaif®mered wieh eR1&eVricallhuitéAtswi tch

SV i's %ﬂ%@f¥33”¥¥%ﬁr%ﬁﬁEﬁhgégptgaggéngkngzbfw%Ln“%he battery 300
s removed or is depleted. 'When the camera goes into the
_ BACKUP operatlon, all functions that require a large amount
20 of elebtricai power are suspended so that the data in the -
memory can be retalned for as long as possible.’
| e When the BACKUP operatlon begins, all' inputs w1th the_
' ekeeptlon of the lock switch SWL, macro switch SWM; battery
iSWitch' SWB ‘and film switch SWF are ignored in: order to
25 minimize electric power consumption. This is accomplished
by’switching'the ports on the CPU 100 from an input mode to ;J
an qﬁtput'mode by a PORT INITIALIZATION subroutine in step
250. Thus, bnly'information for the above=-noted four
sw1tches will be detected. |
30 In step 251, an indication of the frame to which the
'_f'il"m is advanced 'is’ d1sp1ayed on the LCD display panel.
Then, the clock rate of the microprocessor is switched to a
":iower'frequency (step 252). The operating speed of the camera
is reduced so as to lower the power requlrements of the camera
35 c1rcu1try As is generally known, the faster an electrical .

'component is operated the more current that. component



set to OFF. If this switch is O\, Ioading request flag FFDRQ and | oadi ng.
end flag FLDEND are cleared and set to 0 20 (step 257), the filmframe
indication on the display panel is erased (step 258) and processing.
proceeds to step 259. If the filmswtch V\F S O:F steps 257 and 258 are

ski pped, neanin that t he progessing, lgges ?rom p 286,to step 259. At
step 259, tHEUALMY FeIUtEtRed FPNelBFHRRES 25w t ePigrPRrPSESErT 118
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fla

FTM51 S apBirbidmakel§t 3;19 ?ercw;en qHidkeO%ehddi aRt &hd Nt Mz |isda f wo

m nut es has assed sinceé I mer was started, I‘OCESSI ng % es from step
259 to stepP Goltl-ld'ma\(/e!?eq‘é’cr?h?gotﬁ‘#e"ft [anend - 1| BRUuGs | Phge TRAMIYL 35
0. Thus, step FeludcirmKesowes, cbhis&hpi:@bﬁefbﬁ imteMtfieal[eriur]cuua: hies set

1. | 26 he, LCD | d ed
2di 1 onal EPeAeTRSE Htr CLoHfnFabfocend P ifnae AERSRS LERAIERY e
BACKUP oper munningt &he mmamxaunmmmmts smmrozm:lnmtl | the battery
SwW tch pYB i s sejyalp O\% per id Ts %Méém?%tte‘fﬁtzéi‘) St eppehd {:Siillei'atfé

that | ess than tvvo m’'n passe Ince 'the“tiner” was starte ste

261 and 262uaed §Ri gpage ﬂms fi«merfrémect tiqpeon Fhendicnhays Hag’el

rermvgd fthenhCDaQbs%pl 8% patelkriine Caiié nu@ﬁ@ryn@esathg dogpl sgviedrar
pel’l (0] (6] t wo

After the 10 nute peri he dIS l.a anel
willi be shu?wbpf’p‘eﬁhen I» sheR3rd s ?%%V\%‘{qéﬁrY ns'?ﬁé 8 P é"epﬁ(?%c
by the bat t deyesminehvheitherONt risstst 250,00y oCEESthg ewitsholis sfett o

above- g%%tlefsﬁd thgp,f ihije 19443@5#3;,? V%ﬁ tﬁ@ﬁddi’é‘% 8ah§1n%ftfs&1tsr Al

(step ) and’ eterm er atine sevent een oOr
mor e mi nut eblhal‘ﬁe thﬁse&hgl reat ey t iLserropRvedt ,s(;eg ep52b4. The film

‘switch SWF- 1s then checked in step 256 to determine if it is
set to OFF. If thls switch is ON, 1loading request flag
Frpprg and loading end flag Fyppyp are cleared and set to 0

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 least two minutes has paésed since
ku# 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 Fpy is
30 -set to 1. ' o :

| The timer flag FTM is 1nit1a11y set to 0. When steb
259 indicates that at least two minutes has passed since the
timer was started, processing goes from step 259 to step
260. However, at this time, the timer flag will be egqual 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 panellis



If less than seventeen ninutes have passed, the tiner flag [ér
exam ned to determ ne whether it is set to 1 (step 265). If t

r] is
he flag is

-set to 1, power for the LCD 20 dlsplay panel (which was turned OFF in step
-262) is re-- applied (step 266) and t timer flag [err] is cleared and set

and pr BSRERINA A, STt Te %ﬁ%f‘égﬁé*‘?oseﬁ%E%*%ép? e

@hé%ep 268

on tb perform
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reactivated | nstead, processing goes fromstep 265 to step 268. Wen it
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t he fl3@loandha6zenres s¥fippet.r ufhusns whent gledtorivad mower dmes:eheng

These LARbFHClIONSembPed, THRCULES axssuyr q&amﬂ r@f i NeoftRRyEH
subrouilne or 't he BACKUP' oper ati on. BC LOOP starts,

| ock

ata#orthe

nicatene SiFniat %ﬁn?cﬁeswﬂﬁaﬂf|Fﬂﬁnmtﬂpﬁﬁﬂ st EE®N thenory

(siep €wo2ddhute ﬁbeaodt,he:hbaalismafyl fitﬁn'éﬁcvh&lt o5 eghdto gt .er mi ne whet her
it is set t 1. That a deter gﬁﬂfﬂl nade as to whetéﬂ t.he. error

operatjon i$s 8?v3r§? eFVo% 8 G ep B HNIARR

e he

_backupP¥ | thei Batkeryosviteh F°§1P959N in @hew §t5ép PFLCegRINhGWeS he LCD

di spl ayupage! tﬂx@ h%os»@-&rfama&ﬁoé t%@%ioéﬁdraeecqes@m
to the NAIN ram Wen tthe BC L ‘s execut ed

éﬁﬁ@gges back
CHECK

fte
subr olR3FE, f’he1 2shopBflortle | (S5EBp 280 wAPH b‘é: né‘g‘atqekféarmljmﬁd st ep *\J
26 ivherlveesaedtimen péiidd 9 [ £8veAtaeni orl Smorepunirdtes Bagdek UDOH

this 'QQ sedtQ§n88t£ﬁéytiﬁh%CQa§“§e% in step 264

If less than seventeen mlnutes have passed the t1mer

flag FTM'ls 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 (which was turned OFF in step 262) is re-

applied (step 266) and the timer flag Fopy is cleated 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 proce551ng.

25 " When the timer flag Foum is set to 0, steps 266 and 267

are skipped. Consequently, the LCD dlsplay panel is not

reactivated. Instead, processing goes from step 265 to
268. '

step

When it is determined that more than seventeen minutes

30 have passed since the timer was started, the timer flag Fory

35

is cleared and set to 0 in step 269 and processing diverges

to the serles of 1nstruct10ns that perform the RESET

operatlon. ' '

BAD CODE LOOP (BC LOOP) Operation. . N
Fig. 19 shows the flow of the series of instructions

that perform error processing. These'instructiens are



R

tested to determine if it is ON When the battery is renoved, processing
goes to step. 286, wherein the LCD display panel is shut down and processing
advances to the BACKUP operation. 20 When the battery switch is

det erm ned to be G\I the tele switch SWzyw de switch SWVand photonetry

switch SWS g ) e Lf t§| €s, L5
set to ON, proceSS| ng d‘\%{rﬁgggggé fFOh Eg c%?’?‘érna iV ﬁdﬁa&fﬁ §E 28
sw t ches areBWPSQmprQBBOIZB is checked to-determ ne vvhet her ‘the setting
of lock and macr ausem t€hesSBESHbodN&tats ,a'dath f £6F eRhel NYBK heh{teme! RS

stored |nthed‘rermr | t‘g}ejse swi tch, settleégs differs fromwhat was stored
n (he memAR TSR SHESHINSHIE AT oluputtedand (stored {R memorygistene
VOlEi ge of 12I8e))batt&‘hym s taheackadk ulpf fraag bng Leris vbestga ito n@etetriinea
predetermn | der e | . 2t

bl i nki ng of e’g‘n\@\_e% c# spﬁ %eth :ﬁ%%ggg%ge%‘g?o?;?'ggde -QS

di ver gi ng t &o chabhat m:lmgrmofhepmmpno@samiwieminlgerf@ thee eBACKUP
what i nf or ng %,leqtg S

53 When (1) ,The ’“‘Zﬁ e sw%t W eﬁ%@fsiwi%lghbg%g gll%?oﬁ?ﬁrgt ry t':e:(\)/\/l:tl'chﬂéV\tS
are all OFFign&esiet 4& 1Q i @tame82ck Athewfarsiy % R rdisplaxPaned ar e
the sangoas ishewidldisd stor 08Fi st MEYY Yahdl prbeeskinge @ivergeld L BASR. 5

(steps 287 and 88?’% 2) the battery i's judged as being no good (step
289), the L%B &?’?p ?{)é’r(t(ec? I ks ON in step 290. The setting of the |ock
switch SW and nibem sthechBSWHQOR dEoreecutednaftest dhe2 OCPDENICHEEKO
s pause 'S gLBroadRd (tfii]ee e?%? Spte&ff&fméc? iy '—5&3 WP 59 :@é&&i@elo

step{eg so.as to.l oop eps 284-292 unti | good, battery i
pl aced in t RBUS Eter RI?§I§T éﬁerHFPGH‘-SﬁQf 231 | I""@s‘tcrl'ht éé“t‘h%hsé??E§ ofs

i nstructsoninphtted.c Based upon this input, the battery switch SWB is.
tested to determine if it is ON. When the 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 switch is determlned to be. ON, . the

tele switch SWT, wide switch SWW and photometry switch SWSs
are examined (step 287). If at least one of these sw1tches

is set to ON, processing advances to step 289. o
"Alternatively, if all three switches are OFF, step%288
25 is checked to determine whether the setting of lock:and
(o macro switches (SWL and SWM) are different from their values
stored in the memory. If these switch settings differs from
what was stored in the memory, processing advances to step
289. ’ : o
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 becomes OFF (step 283) prior to
diverging to the MAIN program. The MAIN program will then
35 determine what information should be displayed on' the LCD
display panel.



execut ed when the RESET operation is perforned. This 15 operation is @
executed at the tine of a reset-start or when processing diverges fromthe
BACKUP oper ati on. The RESET operation diverges fromthe BACKUP operation
when nore than sevent een m nutes have p sed since a battery was renoved o

fromthe carrer a n,the r'a S The T oper.ati on
Is perforned b %ﬁs ]Bh E@%a{é?}sr s\i“g%tne% Sﬁ@y |‘Htlgﬁd REE& %Q'{" dthe
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cl earexl s@tdind ww Ra8I- Bis@)l, CGEE (N Ttrs! BAIl:@Nyslity Gliidgedl | &s cheling whe eny
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cal l ed (2%ps 3waeara¢13ﬁ3')g dfii theulromkt |svelis®t SSHL| apxirtmmmtbwlt:ém 100
(oo i {ps! BEbral () lborintefeR"ds) MY FsoB e bl SLE "
i nput t ed mtrﬁdéw% (sbep aﬁa) priezkde ithetBg ZO9P: duwmnisigvibackhbeher it

s Ohfo  stdptaesfi kB ay ) 1o %roﬁﬁ%téﬁédbﬁg-ﬁ@ﬁomil apoggbalg .
an e

et or G ol Byl ag LIRQ T et (01 st 585 an

switch | RESAT topeédtide filmload 5 flag [err] is not set. That is, step

Pverses LTS RS Dk 6y TReLeetihe phteeEeT

i nst ruct ie¥RCYBegerhem tthe FREQED oprmataiennispRerfiosmedre Bhbein w

Fi 9. 1521 operatii@sit i8S&xd6hteasS adl &HX Q_Ciﬁ@dob}’adlr‘é@féﬂ—@ﬂ:afr@ e hﬁhMN N

program tr%%e%é%%la ggeégélegn fr[orr]ne t!,'h BXB?([J%t Io%rerartlon The RESET '
operation -diverges from the BACKUP operatlon 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 ohly
intended to retain the contents of the memory - for
'app'roxima-tely seventeen minutes. Af_ter_éevelnteen minutes,
the data stored in the memory may be inaccurate or niay not
be reliably read back. -

25 First, all memory locations and flags are cleared in
step 300. Thus, the position code flag Fpos. is also cleared
so that the POSITION CODE INI',I‘IALIZATION sub'routine is
called when the MAIN program starts. Thereafter, power is
applied to the LCD dlsplay 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 SWM, battery sw1tch SWB
: -and £ilm sw1tch ‘SWF) to the output mode. '
_ " The status of the f11m sw1tch SWF is 1nputted in step

35 305, and checked in s_tep 308 to determlne whether it is
OFF. . If the film switch is OFF, film loading becomes



LOCK operation. At step 320, flag[err] is examned to determ ne 15°

whet her the register has been set to 1. Flag [err]is set to 1 when the
back cover of the canmera is brought froman open position to a closed
position, the film is not conpletely |oaded and the film]l oading _
i ndi cator has not been requested. Wen it $4s been sgt:to 1, a filmload 20
request pattressibles crBwmrefore, rbhpofddm clead redueal fdawesfipry is

di splay ne : ngh, dj a tPgal hEgEe k ofli n t he
camera (stg%a‘é(%;(éba%dg%ﬁ ,th%ggf%ev gﬁ%r%??%ﬁ ﬁis’&%%?r%?gtggbgﬁgagogk r_&i‘?’ :
returns to tBACKHEIR ePeXRELI@Rter where the FILM | NDI CATI ON operation

di vg&qed 25 fromowevergrifithéheiiml swieel i8disetttonoR| aghgeEilm 3oaat

to' processi ng_advanges tq step 32 e the fi laad end flag [err]
S checkesg. qufaq thDRQg 1fs %‘g—t ?%81, S'hﬁw{]ﬁﬁ%ﬁﬁm %ﬁg sﬁtﬁ Jr%e‘?s?’%ﬁk
328) is cal e fiis switchit$wie 89 OPEs f ofmereaftém cpuocegeiny dhvekges

Wien [err] s ' ‘Opypa e 332 is executed to display on the LCD
di spl ay paneﬁ%t e nu erls pgra?%%’?sj t hat have been taken and to store the

of° pic
content of M i INRECAREQN ‘?Eﬂ?}ti?\ndi splay nenory XA, before returning to
tthe pglz n; from whed t@éflieegratfl OQn%E:tnfht/g%ﬁgd-tbf {:é&'_rf]oxﬁﬂuaiﬁ?o t'{nu
step a qual s in_ _step - processi ng_goes. st e
334 to 3{9 I qﬂ"g_gg&lg ERY 18Br oﬁlriene.s;'l"r’fh)rnﬁ‘?i 0 lg()rré"gpondi %‘?%Bt he
FI LM PATTERN H3Eruetdioorsdaire t bzedinpdy byendiy ety {sg epf866) tine tNAINCD
di spl ay pan | r off, F(m,e : | NDI I e 1.0p:the t 4,85
to where it %&'id\?}r&gﬁje'dn?ﬁf)mfaﬁc thegéél‘%n?%%ﬁl'nt _-g[r ?p&qgcéalé%gg% ég %égde i {s:lﬁg
equal to "0LOGK eReyAtIPr oceeds to step 336, which was described above,
and “ttlen returns E?&%poptﬂb,frﬂ%&h'%éﬁe ipeexaninédValdedetditnine
foll ow n% di scyssion is directed to tlg D operail on ind \Q(ND.PULSE

br('ﬂ’%ﬁ as to 1. Flag

CHANGE & r theregister een set LDRQ 1§ set
to 1 when the back cover of the camera is brought from an

open 'posli-tiori' to a closed position, the film is not
completely loaded and the film loading indicator has not

been reqguested. When it has been set to 1, a film load
20 request pattern Ld' is created, in response to the loading

_ .requ'est 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. | ' ' :
L © However, if the film load indication flag FI,0RQ is set
to: 0, processing -advances to step 326, where the film load

end flag Fyppyp is checked. If the flag is set to 1, a FILM
PATTERN ON subroutine (step 328) is called. This subroutine

30 performs a film count F, check. When F, is not eqﬁal to
"o", step 332 is executed to display on the LCD display
panel the number of pictures that have been taken and to store

the content of the film counter Fo, in display memory XA,

before returning to the point from which this operation

35 diverged. ' S | '

If Fipro equals 0 (in step 320) and Fyppyp €quals 0 (in



i nterrel at ed. The flowchart di agramfor the series of instructions that -
conprise the LOAD operation is illustrated 15 in Fig. 22. Thi s operation
automatically winds the filmthat a user inserts into the canmera to the
correct location so as to permt the taking of a photograph.. The operation*
is performed when there is a change insshe setting of the lock switch SW,
the rracrcswptdné:‘)\/)M d@%@ln’cfle bebeacs@ HreppaBah t6 sed11r @ gm0 ON,

assum ng eq est. fl. has been set .to 1 in MAI N
o oor anm PRPLERRS opf Lk ESELESL . ARoRATLOfcpBFEsbphalifo 40 B8 M "
Thi s courRIId@rPA@'pBRHs OFF tie wtquedglmtf ttlwrdaﬁnlarreMdrYf r¥dedsgept he

film A W38 Pt NG braiate Banel SUaP E4Phelinadeéakamal ot N
accordance with the WND P subroutine (F 23),
advance (W%FWOMB?%‘%&?E'sﬂae\'loraﬁvan?oﬁat WBﬁan1§t QEVSEGE" from.

Initiali zatlomflﬂge[ﬁixx]. S6Gn B n§ @uéen Qﬁfstépgzﬁeriis agaalhes seov, to 1

|0 SteD 0o d0ing probledt Bttty dabi R e hoke 18k, ABhl EZd

rewound. and itheinrs deturnsnetiot Hite t peintndfpaiseritiozint dhe\PGérationt
equal to ‘Qﬁ (%/v dythe WND PULSE CHANGE subroutine (Fig. 23), to be
descrlbe eo QA return 35 flag is set in step 3404, so that the forward

r ot atli®n HHAR PRP%‘HEF-% apd FIND BYLEEHFHANGH 8w °Fﬁi§9ep 3405, even.if
1.5 seconds orrH@r efdlawwehgps&ﬂsaﬁh%rldme1fsora@icddt@@t ken @ﬁet heoxpnd- up

notor or the ipcrease in Wi cessin ben ret to_the
LOAD operoaﬁﬁré?l 1°1°h|§ngxzﬂ?g§% Pgﬁf%# t%%@'r% %]f%fﬁfPSadl‘ﬁ g%Fe| n
whi ch t harfténréladrarhl | yTek[h/afll;ewolmatﬂh ndiagrmcoﬁds Bdfeor setrti@sprofessi ng

t f t t 3407
goes 10 %&ﬁ%ﬁg{{fﬁo St Sé.%ﬁ-f{ﬂ Qﬁ £hé SLd)RBU% Paéioﬁ EQ ﬁ‘gﬁstﬁg&x

exam nes attery Is eterm

whet A& tife %h?ter%? was Théﬁomemﬂ% PH@%%‘F@IHQ’ o‘l"l’ﬂ‘ﬂ% fihen £idmsuch a
case, 10 thatocessddy thyereesihtot kbeBAGKIPa0RRY aiue)rb@&@étthscaeiwrd

rotation, Of thet:cv>vI Bgrﬂgt”%th taskibnrgOu tat Bhgtcsatg%gph. - The opera_tJ.on
is performed when there is a change--ln the setting of the
lock switch SWL, the macro switch SWM and when the release
20 switch is set from OFF to ON, assuming 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 (Fig. 23), in a film advance (wind-up)
motor starts a forward rotation in step-3401. Initialization '
‘flag Fyppp @nd wind pulse off flag Fypy 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
pulsé counter WPCNT is not equal to "O" 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 brought to a stop in step 3405, even if



in step 3408. Wth a battery loaded in the canera, step 3409 is execut ed.
This step checks to determne if the filmswtch 15 SW is OFF or ON. |If
the-filmswitch SW is. O\, step 3410 is processed. This step sets flags
[err], [err] and filmcounter [err] to"%ﬁr stops the forward rotation of

th d- t 3412) dand th t hj h
opgrmponuf)sngi\?%ﬁg’ﬁﬂ ||‘?r£é’ ﬂ‘é‘ Y a&ﬁféf"b# lﬁegi% fEEﬁérgr rot IS
during the fofmﬂhmdwﬁgdeupceﬂstc(t hogx prloxedncireakeowin athe bbibmd- ;alumsa‘.l | m
advanci ng OPSEaLLORY ng! Enbh® ggﬁkngoxesr thk tBRpCd &atllanlse.ptmw}%gmpﬂe

filmsw tch ore, processing goes t

det grnj nes iist fernithe pdndsiads fiky ande{\ﬁr Yageyualn I’hlog nelef [fidm
[errT~is gnigbphayiy, aa%ae,t:fdsr 'Wiﬁﬁ/ﬁm aﬂss\egebanabveamgoaﬁ@ g&eee%élmgt 0

det er m ne whet her SWAP e ling O corres
Wnd pul se. [9PPF. EBVELER 13406+ wi ATHSN Sorptst | datands SHERGGRA | abestep
228 Z es 2 IA,B% I’ZB44 %(; ﬂsz‘iégsﬁgg'i géﬁégigziewhéthélbe aﬁﬁal‘.&eﬁy( demin thegcamera.

, n unti._the r 0
Cow Thus, THESwitke puide TefF) §& anuiimind BRELRRED HIE, aRlesty iR
| evel and stm@ﬂ&ﬁ duréngc dhed atdyaamingweoflhgeFMMF t dr).suhcassasg,
then retqygn 40, \5%5 a 4 |
flag [erﬂ{ \?%?cnow e eéual % sotye{:ﬁ% %B‘EQF%Sbeﬁgggégg%erg tégt ex?e?%%ne
whet her t he $9xWard potagipn %WWEM%@@E igebxoawhty P [2r FEORas
been est abl |§heglt¢@ $469.3402 to equal 1 and SWAP has been changed from1l

to O, ff t the t t 6. .

brogesai ng goes (BER o apebeesY fRadea oy | Hheny ik EBouareen M ods
3417 pr ocesexergngsries t Thiseptépl8heoksr &a tdeﬁéragln‘e/vpif\l'lthe fkimt gwitch
After tihy giu. 3, Fh3e BREM 9% endesRihr aulieR %mctﬂsewtegtéélam

exani ne V\/net er equal s. S€ remai ns gative
result is ob‘t%ﬂ%@cesqﬁéref ('i'lhels sitap 3@els §lags Fyppo, Frppyp 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 performed in case the back cover of the

20 camera is opened during the film loading process (this
process is known as a blank-shot film advancing operation).

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

25 (Fyporr) ©eQuals 1. Since flag Fypopr 1is initially 1, an
L "affirmative answer is given to go to step 3414 to determine

whether SWWP equals 0. SWWP equalling 0 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 (comprising 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 Fypopp to O.
Processing then returns to 'st'ep 3404, eventilally returning

35 to step 3413. sSince flag FWPOFF' will now be eq{xal to 0,

- step 3416 will be executed to determine whether the ."'flag



10 executed. ~ Thus,. processing | oops through. steps 3404, 3406, 3407, 3443
and 3416. Wen the flag FWPI NT has been changed from1l to O (in .
sIep-3418)-,-SWMP remai ns equal to O so that processing goes back to 3404.
In the neantine,: the w nd pulse Vw‘% swi t ched fron1a | ow | evel to a high
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subr outsinece st g Chygypaeqagasti Ve imn stap |39ugz,veprocess1ng goes to

step 3420, wherein flag Fypyyr is set to 1. Then, step 3419 -
. is executed, wherein 51nce the wind pulse has’ sw1tched from a
20 "low level to a high level and SWWP J.S set to 1 a FILM
PATTERN BLINK. INDICATION subroutlne 1s performed in step
3421. The FILM PATTERN BLINK INDICATION subroutlne
illuminates the film pattern in the LeD dlsplay panel when
. the wind pulse is switched from a low level to a hJ.gh level.
25  This causes the liquid crystal dlsplay panel to show a
display that corresponds to the actual advanc:mg of the
blank-shot film. . After execut.mg the subroutlne ln step
3421, "1" is subtracted from the wind pulse counter WPCNT
(step 3422), so that the content of w1nd pulse counter WPCNT
30 Dbecomes equal to w17v,  Step 3423 then examlnes whether ‘the
wind pulse  counter WPCNT equals "_0“' If the wind pulse:
counter WPCNT is not ‘equal to "0", the WIND PULSE . CHANGE
subroutlne returns to step 3403,'where the process:mg
‘mentioned earlier is repeated. "That is, in th_e WIND - PI_JLSE
35 - CHANGE subroutine, . the _cohtent. of _tﬁe wind pulse counter
. WPCNT is subtracted one by one upon every ri__se_: of the wind




regardihg whet her to proceed to step 344, while if 10 processing goes

t hrough step 3404, an affirmative answer is given to go to steps 346 and
348.% In steps 346 and 348, FLDEND is set to 1 and FLDRQ is set to O for
t he REW ND operatlon I.n steps . 344, 350 apd 352, the fllmcounter Fc is
set to "I", s set_to.l¥and F set to, 0.5
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REW ND operationj, is
previously described, is performed.

" 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
' operetion 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  performed to
25 determine whether the film loading detector switch SWF is
N ~ off. This step functions to implement the stopping of the
- wind~up motor. When SWF ‘is on, processing advances to step
364 to stop the reverse rotation of the wind-up motor,  set
Fas FLDRQ and Fyppnp to O, and turn ‘off the film case
30 indication and film pattern that are shown on the LCD
display panel. Then, the subroutine returns to B the
beginning of the MAIN program. If Frpro 2nd Frpenp equal o,
-processing goes to the MAIN program and runs until it
reaches the FILM INDICATION subroutine. - Now, since . Frpro
35 equals 0 and Fyppyp ©9uals 0, step 320. (of the FILM
INDICATION subroutine) gives a negative answer and step 326



of f, processing goes to step 366, where a wi nd pul se detection -

operation is perforned. This step detects the change of the wi nd pul se
froma low level to a high level. 10 Then, in step 368, a filmpattern
blink indication operation is executed. |In the filmpattern indication *

operation, the filmpattern shown on 6fe LCD display panel is turned-off at
t he ti negiveswand afifiigmathicrgeanéwem a IrowstepeB3de @ hFHhM| PAITERN Then,

in step e £EgLNati | de,ag & : h i pylse
changes TrorefobShELRkTEE BRekatiRiPaR] LR roamatibh Correepotdlig Lol (he
fil m hastbrefidawopattern Qfhp 390 stRAAL 48 tHhe GASPAAYM MEBPEY hXd not
been revpsidp 33eNS 32tR7&HE e ritheaifdicat IGNS ardta | Bfl Gaid 0N iddia |
correspondi ng o t he f#l m bei rﬁwound appears on. the LCD display paneu
| f oré ¥R pPaRel ﬁrﬁﬁé'ggéﬂ rewound (as indicated by the test -

| ' e r
perfornmed in whep SRA) fildtmeEwiitrh sSREr {dnnthe IREWIND 8pérathengoritsent of
the fil ou Fe.ds 2 cieas by ' 1". ereafj. FI LM
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I Nnstructli ons until ) rne .. A er e I g. LI, UStrates
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ports orfhehctiope) the wWindnnwlifel changepefraput Asde kevehetoudphighode, so

as to consAIVe baned,y PRVVRtep?S3 MRS R Qéite¥ina®iRnal i'@dmad-éh@&'s_step 3&9}\
I's executed to erase the npde i_ndication and .

15 whether four wind pulse changes from low to high have
occurred, indicating i:hat one frame of the film has been
rewound. A ' S S

' If step 370 indicates that one film frame has not been
rewound, steps 362-370 are repeated. Thus, an._ indication
20 corresponding to the film being rewound appears on. the LCD
display panel. If one frame of the film has been rewound

‘(as indicated by the test performed in step 370),_' step' 372

is performed. ' o : o

.~ 1In step‘ 372, the content of the film counter Fé is

25 decreased by ~"1", Thereafter, the FILM INDiCA‘I’_ION
subroutine is called (in step 374) to indicate the frame \.../

. number of the film on the LCD display panel. When the FILM '

" INDICATION subroutine is compléted, the REWIND operation

" jumps to stefa 362, looping through its instructions until

30 SWF is turned ON. |
' LOCK Operation _ _ _ .
. "Fig. 25 illustrates 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 photographing lens is stored in the lock position.
In step 380, the port initializing operation is



5 battery indication fromthe LCD display panel 32. In step 381, the

| oadi ng request flag FLDRQ checked to determine if it is set to 1. If this
flag is set to 0, the loading end flag FLDEND i s checked to determine if it
is set to 1 in step 382. If both test results are negative, power 10 to =~ ~
the LCD panel is renoved. Whéh either thédoading end flag FLDEND or . the
| oadi ng r equperfbkagdFLaIRD ‘dhe smbdeéo df tthe prm:'sNDbrCAT:lt@\l SPUr oL00 neisof .

step 384 is I ]_.%tnﬁ 5 a molle Kk N o tekY ¢
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391), whiletoii kh ktepNasal.he LOBUEN OFet FE8uleSkasy hebatiWel,s pohraked
(step 392 If the lLock switch,is OFF, processi.ng ation

does notlhavket bheoHGh Ranel Thgs re§l°é’ﬁd392Ami’§np8FFBFﬁed:lherh 035589 end

3\|M5|to |C2383t2 htefmeFﬁﬁe abromh%ngd;alﬁr@ eafueaity ﬂ? szt_.xb aﬂethg‘rctelas 1a,
request for ts?}l‘ 2 HG #D?ﬁgﬁgﬁ suﬁr?ﬁ%}ﬁgp‘ég E@eg %g ue%t cla\f%rltgcesm ng
diverges to the LDADs8eaw aB8bn daktaepfogosshe dsicin Wdétshe\ﬁvﬂusl pattery

descrbed. IdySteR SA8 hAd $346S sWidicH R s { @@@éan@naeastaﬁtinba leead
film processi ng dj verges hack to the MAIN '

a
i ndi cat €5 t IBfteRRING R Ls\fhe ndaby |t§’a§etw'1‘% @)%Pug}iﬁéegﬁvr?g 5‘8%@9?8 £rops
. 395 and 396h&Stapt89Ehatsis wberbar ihLMEMNDrys (stiepl 386)1, Whiehe thiese 126

‘tests whet hneé change, processing goes to step 387, 1looping . through
steps 385-387 (with a pause 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
'swit_ch' is OFF, processing diverges to the above-mentioned
25 BACKUP operation (step 391), while if it is ON, the
N condition of the lock switch SWL is checked (step 392).
_ If the lock 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 determin:e if there is a request for
loading of the film. If there is a request, processing
diverges to the LOAD "operation (step 394), which was
'previousl'y described. If step 393 indicates that there has
35 been no request to load fllm, processing 'diverges back to
the MAIN program. ' ‘ o '



FLDRQ is equal to 1. |If the tests perforrred in either step 5 395 or step - *
396 is affirmative, a test is nmade (in step 399) to determ ne whether the
filmload detector switch SW is 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 deté&tor swtch SW has been turnéd of f.
If the film KSa@itep dtecindicareshtBar theddiasnisikitel SWLOER |$ﬁtst ep
397, proeesanngpﬁaeestsangt ?e%g&o\ﬂt@ r:ug%LlaR@ izeset sﬂéd)egs:ﬂt@_
Thereaft e t he _FI LM I.NDI

ubr. out (st 4 If the
test perf %f"ﬁﬂﬁ T Frogsp 367 ¢9U iqs\l gﬁe Jat i tﬁ%’ gé% ?’%
LEC éssiegmadods tin. StEP ¥RE. testsspepfamedeilml tatlmera gtemt i ve

positiveF

answe F r to_0 4 he FI
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step 404getf 1;6 'o?r-'ﬂ- Udgeﬂohl%%texbmﬁft hétéssdlilﬁsrea?ﬁk?sbsfé ag /d DE@eand the

| oadi ng end f DEND are set to power to the LCD display panel is
r emoved lpﬁggt.éﬁemgroggssmg PFﬁ"’?F@ﬁ XG6stePe 38i-t ch data that were

i nput t Sd i nI fssepp&B?aave Hd@redo ncmmcrdy;mad:rié:e gheCeF3lRg aduazeg@_ to
Ste one 0O t ez nent) one t to , tep IS

ski Blpid detﬁﬁg e"lue%?r\? gﬁ pg\?gr BREi n%%%'g%% 5 s‘uppl?%d 'f =t qL"bD

di spl ay ban@ingBGetectorTlswtqm SHR isOcietponinédntowhenOFFe igt @tep of t he
lock swiigh, %c@é&&ﬁ&yﬁo%t €b =¥BpaRdgf i k:'i‘ﬂe'i*é"ifrp'i' W deesdioteds isnge,

processing stays in th of steps.386- e is_a change in

the stat®@udt tie il m Shararidg:, ofbe oﬁ%%ycﬁ’@%ﬁ‘“‘ﬁ%“l Soproutsh e
388-406 {stepriopyeds dalldden tie HHattesof péhforned sni s«:bpS‘@lb'iaritir t hev;

he FEx ISR Brc TO0: tREC BATACPRO 1o, 48 JPHRE  RCRBE R % T (

SI FT) sigpeﬁutgestep 403. If step 399 results in a negative answer,
FLDEND and FLDRQ ere each set to © (steps 400 and 401) and
the FILM INDICATION subroutine of step 402 is called.
Thefeafter,-processing continues to_step;403, where a check

20 of FLDRQ ‘is made. .

_ " In step 403 and step 404, if it is Judged that both the
loading request flag F1DRO and the loading -end flag F1 DEND
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 1n_memory and the processing advances to step ;;f

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 388-406 is performed.
35 When the status of the lock switch SWL and the battery
switch SWB change, processing exits these loops to advance



Bef ore describing the DATA I/ O subroutine, illustrated in Fig. 27B, a

description of the relationship of the 5 distance neasurenent step, |ens
| atch and focus position will be given. Ref erence for this discussion is
made to Fig. 28. Distance maasurerrent staf,ms are represented in increnents
from1l to 36to the muktczﬁ iYH Filge rafcinde 10  digt:ances for these steps -
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of "1", the ydqal ﬁé’caivaﬂs't'ﬁgféi?énéel oy | #hE8- qaiglRiRAlon lis 'ila?emto
The Iatch step of "1""allows one to take a 20 photograph |n an I n-Tocus

condition fr&tfa |2§nge of 5 m-A For a distance neasurenent step of "2",
correspondi ng to @istiafcst emecafsﬁﬁémehlte Isdeélbsf OGifSe PO%epir@isénted Min

At latch ste hpt ogr ga et at,.an f pcus,.cond o]

havi ng a fanggc%%m?nisp P '9 alp r}éa eﬁ'ggttf8ﬁ: @al Hiu olﬁtro#%l the
canera ol0t hdiptehelesecfcenbbhlesenstepsum elistedkenarthm foght plideogfph
of a subj ect ¢hQr &iéééﬂ&% %@é{éﬁ‘i—@ﬁi@nét " %%"r x&ﬁgﬁl 2 Whgisk %ce

camera is in the zoom 'S SI |on eas ck or s
di stance war RPRAGUTERENbe shIR | BABd %rqﬁ%ﬁﬁ |'é°$ﬁ0\%h Tt hénéc@mcsz
The user thefeaghirehentl réfep heaeodriewponds & 807t he. 5rra.cro ROBLL I QB

P Y 8RR o L B o oSl i, are
| at ch st®ps mepresentedminh Kteps 36f "19" andhi'ta cboréipdmds:dnrespondlng
di stance- meagyr kid HfilSance Oneasurfnent \St¥pA Ll Thgn: 2w Hh 51 BECGhe
measur enent step
zoom lens 11. For example, for a distance measurement step
- of "1%, the ideal  focus position for a lens latch, step of
""" is 9 m. The latch step of "1v allows one to take a
20 photograph in an in-focus condition from a range of 5 m ~%.
For a distance measurement step of "2", corresponding to a
latch step of "3, the ideal focus. position is 4 m. At
latch step "3", a photograph can be. taken at an i_._ri-f_og:us
condition having a range of 3.7 m - 5 m. _
25 -The electronically controlled camera of the preferred_
b - embodiment is unable to take an in-focus photograph of an'
subject for distance measurement steps of "19" to %36" when
the camera is in the 2zoom mode. In this situation;, a
release Jlock or short distance warning (to be mentioned
" 30 below) is shown in the LCD panel 32. The user then switches
from the zoom position 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 corresponds to distance-measuring steps "16"-
" "36", As shown in Fig. .28, distance measurement .steps wie®




and " 17" correspond to lens latch step "1" in the macro node. The ideal *

focus position of macro lens latch step "1" is 0.96-m Macro |lens latch
step "1" allows. one to take an in-focus photograph in the range of .0.94 m
torl m Distance 5 neasurenent step "dg$" corresponds to macro lens latch

step "2" HdTh%-de%'orE%% SrOSEL ‘i%é{s‘” ﬁﬁoé g*-C*lnSrt £Re Tadrh the
sane as f'or | ens h step i n 2] zo hI's permts one
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t he boungagy o gdistanc cys.ra n the 0 no
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zoom nodés (¢he rgamghas dhatisfarsilenst latathestep f!ﬂ@t"ogxraphhag zegnmot be
per for meg,48. th‘?ﬂl{ﬁ” e FREEs bgﬁ@us&, Oﬁafceuﬁhuafﬂ%ds‘ éﬂotﬂ%?%gHCQn .

measur enent s of 0 graphing by manual I'y operati I'n swtch

30 to svx'ﬁ'—?%hr?B‘JFthrrﬁcPS Bo&e Pn9%e¥ponse to a warning that the taking of
an iyefocus pbﬂéﬁsﬁaah m&sﬁmtbl @tiepst heumoradmdgs"ZEoverlap, .as

Di st ance own kure ? gg t 36" corresElon s.to.l.ens.latch tb‘i p "19"

of the mike% AReF19T 12Bp; €5 2) 6Hr§°€h‘3 1 SFPga'F?PéH@e’ﬁaPﬁ’sﬁa & given
and t he iml kath ma(chmcandwemaorqeuode;s tarteﬁmeo stoejes . di Thahcds,

o adsthAcd0 sidd’ | t and
oSS KA A o side. TSGR b, gl sigppyt a1

n
subr out |41’e§ta‘i"be bﬁlaﬁs@tfsé'éﬂz RPN, moogoargxmréapgeﬁ tHe kaer Fangge,
a dixg anpeomreaner e:raamda&fy " én lﬂa@blahgetalgﬂaead@ogiaananllthé Qwhet ed to
shift t.helens.frggl % ‘%rog hto.lghu el e ext{_%(_el in the
zoom rang®' 4% tB8r ?p(ﬂ?&’rtoq‘% R f %‘ ] e Xd‘é’él BcS °Ir§ngth
distance side in the focus range 1n the zoonm mode (0.9 m).
" 'This avoids a situation wherein photographlng cannot be
performed in the macro mode because of fluctuations in
20 distance measurenments when'.‘ photographing by manually
operating the main switch 30 to switch to. the mac_ro mode in
‘response to a warning that the takihgmof an in-focus
photograph is impossible in the zoom mode.

25 Distance measurement step "3gn
corresponds to lens latch step "19" of the macro mode. In
this case, only the short distance warnlng is q.wen and the
release lock is not performed. B .

_ In the macro mode, 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), ro be discussed below. For exan__\pl_e; in the
macro inode, when a distance measurement of “"1" 'is' ob‘teined,

" 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 1ens latch step "1%. The ideal focal length

A



of lens latch step "1" is 9 m a lens latch value of I"' permts an

I n-focus picture to be taken within a range of 5 m- A A description of

t he “MACRO- TELE SHI FT Subroutine (Mr 5 SIFT), wll now be given, together
wi th an expl anation of the DATA |/ O operat,i,on Ref erence is nade to Figs.
27B and 29 for this discussion&#The first %Lf‘ep perforzmed in the DATA 1/ O

subroutine (9feperzp)lateht rsepol\dY simn9mit e bEnsodatsth tvelue mEL('L"

| oaded in thgegaiRis? drf fR-fSEUSVp i%ﬂﬁ!rb' Wid Yo&akldRen vﬂtlﬁ[r?paA'%%ngreh
zoom code POS inforrmation of-the zoom ens 11 is al pha-converted to’yi el d

an exposure Bpg‘ratlon for use in step 424. The resul tant al phaval ue
conpyi ses an anbult désomiptidwnolfn 4hie NMACRO-TBREN SHIFT Usebroutiher ) (Mo

h 5 d h f f |, h
Fospec 8t REFRRy n Y pRSY Bin | fesockPhERREE. Mg S de¥Biphafipp" ot
step 424, antbepbaliAe Igferoperatiidmg iRefextende Iespadeetbombs.caﬂﬂ! and:)n

of step 424, S | to i nput distance neasurenent dat a
fromthe CPUZgzgngﬁéﬁs 8t1§éﬁ§§’i§§8 a LENS LATCH (LL) subroutine is

called. After theTbENSfJJ?ﬁ*CI—ISGED) penfoxmedc inscthei PATI0)I/Q sxhyicattdme
step 430 of tbeeQAE&d)/ Oi%'btﬁlét Idthviirdidh SfBthe N9t f ebaBd.of Nthdi FieP,

phot onet | pf Qr lon-is 25 i nput -Then, - in s an AUTO

EXPOSURE{%AL&E ?Eoﬂi“A ¢ RMRER émmEﬁ?l ﬁm/étgﬁﬂggut" 8. At

cal | ed. Wistep hé2 AEFkheu lzoom ictele Qomrrmmmmbtbon esf thepeobnr dedst Al
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result of th éhgléﬁé 8%§L98§8Cg;§g¥ E%‘fgl égr Eﬁgo%gret Ete%%&ééﬁsgol%f(ﬁ%& in
RCIQEéSI NG PRt #3f: affhet é‘}?SAX?«B'—a&to #@%é@l%@wweﬁaa hampusyl ©fof
h ease v&Ekatiés 1ASF f S(tfﬁlll ?e&etuz\ée F-Sh@ibédp b  BRES @odmrd

e
Lo deterfB 1 dESh LG cie {'-laenﬁe?fal%éeeagﬂggesbggaﬁsPﬂé‘i'wto%v?v%”e
subrouti ne |xsesm¢brtredthesi'ﬁ@n4&a’) the Huon sidnypositiohédisat athd wide
Fig. 29, Staéﬁér&n{@ersﬂtr 8ah' 93497 a'@xposure operation flag is set.
In response to the completion of step 424, step 426 is
" exe'c_:uted' to input distance measurement data from the CPU.
20 Then, at step 428, a LENS LATCH (LL) subroutine is called.

) ' After the LENS LATCH (LL) subroutine (see Fig. 30) is
completed step 430 of the DATA I/O subroutine of Fig. 27B
is performed. In this step, photometry data information-is

25 _input. ' Then, in step 432, an AUTO EXPOSURE ‘CALCULATION AND

' FLASHMATIC CALCULATION (AEFM) subroutine is called. When:
~ the AEFM subroutlne is completed, a test is performed to
determine if the ‘release lock flag Rrock 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

. described below.

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

is negative, step 436 is performed to determine whether the
macro tele shift flag MT SIFT is equal to a value of 1. If

35 MT SIFT equals 1, a macro tele shift - processing MT SIFT

) sub_ro’utine is performed (step 438). This subroutine, .
illustrated in ‘Fig. 29, starts a reverse rotation'of the



~ zoom not or

tele extremty. After this step has been conpleted, the position code POS
i s checked at step 4382 and, based upon the obtained code, a test is
at step 5 4383, as to whether the zoomlens is in the position where the
posi tion code. POS equal s "BH'. A | o®5 bet ween steps 4382 and 4383 occurs

until
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stop the rotation of the zoom motor. . This completes the
MACRO TELE SHIFT (MT SIFT) subroutine. Processing control
then returns to step 440 of the DATA 1I/0 operation.

To summarize, the MACRO TELE SHIFT (MT SIFT) subroutlne
of Flg. 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 indicétes_an
unusable range in the macro mode. _ . |

After the main CPU executes the MACRO TELE SHIFT (MT
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
from the test in step 436 is negative (i.e., MT SIFT flag

~ does not equal 1).

‘At step 444, a test is performed to de_tehnine whether
the release switch SWR is set to on. If the release switch

' SWR is OFF, a test (in step 446) is made as to whether the

photémptry switch SWS is set to on. If the photometry
switch SWS is ON, step 448 is executed to decide if the lock

10 at step 4381. This permts the zoomlens to nove towards the =



T e .

4! switch SW is ON.- If the lock switch SW is OFF, the DATA I/ O operation
| oops back .to step 444, -creating a. rel ease standby node. That is, if the
rel ease switch SWR is OFF, the photonetry switch SWs is ON and the zoom
swtch SWZ or the 5 macro switch SWMis Oyg¢ a rel ease standby node exists

wherein ste 4 rfy Conska f I he.r | t f
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restricted t a X m I F
Thereafter, g?%p%%’% or madnsﬁelgl n%tad%?e??nynat\s?on |é: £]Eéui?{éls%?fo
shet her ¢ he Haer best den aoam 448 uineacmeswseﬁtt rhedadk ssiyieoh S\ is

not ON, ide du, s'eubéoyixmex?@nsbaelaﬁlbhaameeghg%taek t¥Mehe dtartNoEndhe
performs ste 228 In step 4283, the subroutine decides if the distance

measur ement ?§°9§§§ than or equal to "18". |f an affirmative answer is
obtained, an in- Ipctlsephesbgmag tanshept akenindithtesothatotbe release

Accordi ngly g, Pi@p 4RBA iisS faiectbedt 0 Y (450t e PReRRSEN WhesDSesRENg

to grovisionally set the di stapce neasurene t he | ens Iatch
stegktt. 1TM?QR3W§%Fep¥%%¥?ﬂed%ﬁ%ﬁgﬁﬁngPnEegngkggeéﬁbgggéﬁwﬁgfgag
dEterm'Eﬁ'CIRI@SEFQ@eéslﬁOFEQetQﬁrahaedkﬁaﬁsééacbeibﬁp LL is Iess than or
equal to "1". IS | eSs or equal to "1", the LL 35 subroutine

is termluneﬁFQﬁmﬁQﬁ%ﬁeSE?thVEFQPﬁén?o the DATA

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 AFpin of 1
and a maximum value AFp ., 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 SWMiis

25 ON and performs step 4283. In step 4283, the subroutine
- decides if the distance measurement step is less than or
equal to nign, If an affirmative answver is qbtained, 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 é%ep 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 wiw, When LI is less than or equal to "1", the ILL
35 subroutine is terminated and processing returns to the DATA
' I/0 flow operation. . When LL is greater than "1, the lens



| /O flow operation. When LL is greater than "1", ‘the lens 'C6-7 latch- =

step LL is increased by "1" (in step 4286). The processing returns to
the DATA I/ O operation.: Therefore, for exanple; when the distance
measur enent step equals "2", a lens I ag-gh step of "3"i is set.

previous S d a asur,
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blink flag whi ch causes a Macro mar k i spl ayed ‘on the
LCD di sp?a}eﬁéné‘la‘t‘g’ pFteR. of| T3oi% | BAt- o AS eﬁ%%"%%ﬁﬁll’l Qd-ﬁﬂ.“é@%q s set
to 1.5 Sir@ 4R8ni aqurifg).rn:ml besausam/ﬁahctehmetﬂﬁﬁmﬁrwﬁepe"&nttétequ

h f "19 " h
| mposel bFE° L SOFEREPERARN Ly Sr reanariie 1o ath | feqmoefoaly 8o Bk the

macro nmet%™blink as a warning aid to the user of the canera to turn ON t he

macro switch g\, gRd %"{shéaﬂf‘cér%éﬁ&ﬁ%ﬂé 58PS (A% ey " sENehd@ly g of

an out-of -focus photo ra subrouti né t hen o otee 0 step
4293, W hoXi 9F98F§€u§§‘éé gaiadwinyeien HE2Shcroteni 4287 Siw exeoutied st ep
42820 t heo Lass ubg Ogkkne pan@QGdSuaizﬂc SbeEPnk28d.ad ozldc&m]:.mﬂaﬁ yhewndich he

di stance, asurerrent ste er t t " If |t i's
det er ni ned T hat % "1FY ggfgrg‘t gcaﬁzﬁiatyc? %s’teeg[‘958§ |
perfornmhnmetel hlihkﬁ" iBn saldm:'amnd arwnﬂehsedllgcﬂncéla\geanﬂbgﬁems st ep.
Then, 9 f qr , éM&;eg ,?ggn e ch step
LLmin is seté% P“I ! SE%# qzré?’?el evec;r.tit“}sélfL’!;rr%‘%tEL rorr‘i)'llgébl tg:ﬂéotﬁ'%%ah@:te "ot v
when a I“@?ssqléﬁwstéﬁ%’or#%sﬁbn(#hﬁg xange dpSt e tRad@ernilet &peof Ltlﬁ
occurss. cAidia eX€Cithi 8HeSkoRm} 2%e,t NE S L MRSSESIIOUES neaReogAcdn-t o step

4291 to eC' de el'gpéa.r L‘i'hlllss, g:rl aigrnegggsary to make the macro mark
- blink as a warning aid to the user of the .cams:ja to turn ON
the 'macro switch SWM, and set the reléa'se lock, so as to
prevent the taking of an out-of- focus photograph.. The LL
20 subroutine then proceeds to step 4293, which will discussed
below. _ | . o |
When the macro switch SWM is ON in step 4282, the LL
subroutine proceeds to step 4288, to detefmine whether the
distance measurement step is greater . than of equal. to "ie".
25 If it is determined that it is greater than or equal to
16", step 4289 is performed, wherein  "16" is subtracted
from the distance measurenteht_st:_ep. - Then, step 4290__ is
performed, wherein the minimum value 'of.' lens latch step
LLpin is set to "i“., This step prevents .I-‘I‘lnitl. f_rorh being
30 set to "O" when a lens latch step corresponding to a
distance measurement step of "16" occurs. | ) | '
After executing step 4290, the software subroutine
proceeds to step 4291 to decide wheth-er._LL is gr'eate-r" than
- or equal to "19". If LL is greater than or equalu to "19n,
35 LL is set equal to "19" in step 4293. 1In addition,..-a. green.
lamp flag GLAMPFL is set to 1 so as to cause the green lamp



or equal to "19". If LL is greater than or equal to "19", 35 LL is set
equal to "19" in step 4293. In addition, a green lanp flag GLAMPFL is set
to & so as to cause the green |anp &d, | ocated on the back of the canera
body It to blink. The blinking green la é%lerts the. phot ogr apher that the
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| atch step IS se ens steps fro
will correspdhetanceampasurenest skenii &8 aprevisionadiynsad ko §h§5'1en§5
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Therefore, "if286, the LL operation subroutine is terminated,and
"processing of the DATA I/0 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 PROCESEING Bubroutine
25 ' _'The RELEASE LOCK PROCESSING subroutine is illustrated
\_ in F'ig. 31. In this subroutine, a determination is made as
| to whether the battery switch SWB is on (step 4351), and if
it is, 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 subroutine loops back to step 4531. Therefore, if '
the battery switch SWB 1s ON, the photometry switch SWS is
ON and the 1lock sw1tch SWL is OFF, the RELEASE LOCK .
35 PROCESSING subroutine performs a continuous loop between
stepé 4351 and 4353, until one of these three conditions



the battery switch SWB i's ON, the photonetry switch SW6 is ON and the | ock
swwtch SW. is OFF, the RELEASE LOCK 35 PROCESSI NG subroutine perfornms a
continuous | oop between steps 4351 and 4353, until one of these three
condi tions changes. That is, the loop is term nated by either setting
the battery switch SWB to OFF, settlnga‘he photonetry switch to OFF, or by
setting tdhaﬂgm svithat H¥\ theOlpophds tﬂwmmtadymeiﬂh%etttngned

OFF, pro 18 and
di scugse ove - eéﬁ‘%’q? é\pﬂ?omst ry s@?eﬁﬁi@\sﬂ?g %h(?@§ g:g Eﬁﬂt e | ock
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from St e iINEFYSs ke \DASKIR r PSSR, ’fﬂnscu§§8U“a e Figr (A8 RRMEASE
SEQUENCE d@eenaisedn, amexpowneﬁ et pHotiomeltry i swbbdkni swd iim setp '4501

which in es t|v t he, shutter, of a t hen
execut edslf?g L}a airoé]\ﬁe?‘ﬁ%Fc hésnﬁgg tf’e%gcsn@’ﬁ%eﬁsgg'q?/ﬂprés\%’ Ret to
1. |f Mehs| MMMQgrla,mstep 4503 is executed to decide if the macro

swi tch SRlries, sg\'sE%mmB o{ggrg gacro switch SWMis ON, step 4504 is
perforrred whi ch execute TELE IVACRO SH FT (TM i}aFT;: subroutine.. The TM
S| FT18ubr out i k495 BRe %é&e&&réﬁe?hém setr efipr ruckinns nddhat

connect i compirieeri the HEiEASEl Qﬁgulmmze opm'm:mﬂwr eThlisnadperaion he
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| ens 11 abo¥Be nacro position, after a phot ograph has been taken-in the

Zoom posi ti onzn W reioeals FsRRSEIREbELravRoAYt afe SIMGIER | o0 et i
processi hg diverges_to-a WND operation 30 % iﬁ {o advance the
fil n'}s ﬂgle WhE Rger A1 ofitPB st i whdich  4nc Heﬁs PEiv_aEingperhfy

shutter of the camera. step 4502 is then executed to
o determine whether the macro tele shift flag MT STIFT is set
. to 1. If MT SIFT equals 1, step 4503 is executed to decide
if the macro switch SWM is ON. o '
20 . If the macro sw1tch SWM is ON, step 4504 is performed, -
_ th.ch executes a TELE MACRO SHIFT (TM SIFT) subroutine. The
TM SIFT subrout:me is the reverse of the MT‘ 'SIFT subroutine
explained in connection w1th Figs. 27B and '29; hence, a
further explanation of the spe01f1c operation of the TM SIFT
25' subroutine 1s not given. When the macro switch SWM is ON,
the TM SIFT subroutine operates to return the zoom lens 11 \J
to the macro pos:LtJ.on, after a photograph has been taken in
the zoom pos1tion. When the TELE MACRO SHIFT subroutine TM
_ SIFT is completed, processing diverges to a WIND operation
30 (step 4505), to advance the film. The WIND operation is
shown in F:Lg.' 32 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
_determlning whether the macro switch SWM is ON - (step. 4503)

35 and the TM SIFT subroutine (step 4504) are not ‘performed. -
-Rather, the RELEASE’ SEQUENCE operatlon jumps to step 4505 to

x



| f the macro tele shift flag. M SI FT test -that'. was perforned in step 4502
Is nhot equal to 1, the. test for determ ning whether the nacro switch SWN
isON (step 4503) 35 and the TM SI FT subroutine (step 4504) are not
performed. Rather, the RELEASE SEQUENCE7eperation junps 'to step 4505 to

' 70 di ver ge divehge \EdDtheeWaNDoapeYhkliDofiper ati on The W ND operation is
shown in Fi : W ND operation, the wind pul se counter WPCNT is
set to.be eé'ﬂ%?al?%ép?%gﬁﬁ (step 45051). A count_of,"4" corresponds to
one fil'mframe i rThaeWiNef aperatamvdiseshown tme Fiden?don. I SeepWiyds2,
a check is rgeraQisRe theFWRRND pul Uburterl WHERPE 150t &d Sb8Okqual

fi n@ed when FLDEND equal s 0, processi ng exits,t he W ND operati on ar}d
retUrfis tD tHe Yhr{stepr 45051he (A ROUBEOQELNIE" corregpPpRNp EQuone film
the FILM | Nt | I Shidr poéfoeredsénpbdinentJof Lhei invehtdédn. Thestepber
of pictures bef ore the . ndi eration ds_indicated 053),
and the WN[#%%E Mﬁkﬁcgu&fsou??ﬁg o 8egq FLREND gl.s Zgé{‘?g g‘g"?l din
step 45054. sSimceerlohdihyg eiscuhbdn Ofintiished NWHUL SEHIANGE egbadstifie to

advance t he LI QhCedf ARena dﬁfgﬁ;ﬁfﬁgﬁgni andPfEeqlns! €8 ¢AB53taFe! O

whet her a operatlon shou ace. etermnation _1s
af fi rmatiQe,Of prdres AN diRkegE3M0 t Hef REANDENDPSERRIAF showrtha FFELM24.

I f no rew ndMPRIREION dUbrdutdneS PEhéVAMEh PigCcessl Ndsgogslieast epTAe056
where the fil m_count %r Fe is incr " eaglang then returps to

db 1". P
the.start o TRERMPR FLGFIFRS EAAGD DRECTeD RS ¥ L9 iAAe CRTALARI: 45 ¢ o
di spl ay by dnelicsioad n(stdiat420mH3 heramd cthie WD PUBSEt GHANGE| sebrothéne

S8 2 P S P30 s BRI, g 0885l L At ot
unit wi W5 bexequtdianed iy the reIND PIELSE CHANGE sglargytinertg. adgance the
represents tgyq VN one frame, a determination is made at step 45055 as
to whether a REWIND _'operation should take place. If the
determination is é.\f'fifmative, _pfbce'Ssing diverges to the
REWIND operation shown in Fig. 24. If no rewind operation
20 is to be performed, p_rocessihg goes to step 45056 where the
film counter F, is increased by "1". 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
\_/ number "2%). - |
Operation of the Strobe Unit _
The operation of the strobe unit will be explainéd with
reference to' Figs. 34-37. Fig. 34 represents the MAIN
30 program of thé 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 assigned the same step
number in Fig. 34 to more easily explain how the steps



30 program of the canera enbodying . - the present - v
I nvention, as depicted in Figs. 9 and 10 above. Fig. 34 has been condensed
so as to enphasize the instructions that are related to the operation of

t he strobe 22. I nstruction steps that,correspond to instructions
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subrout ipesit{vh) CRron ehd IOHSS gsosPOVSN ,  ProB¥Ssiig 180MragidT drGel
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ti mel5 wha$) t backosot ithres MATN hprogr-am sthath i_sncth:bﬁ;m tim flhpm Béns m&tch,
o eneiieceinby Siatathn, Hial Wty L 44810 9 UALED, Bheblfing
"flags FCHGRQ and FCHGDSP are set to 0 before pausing for a
“period of 125 ms (step 50) before junipin’g_ back to_ step 3.
At step 3, the input cqnditions of switches are _'fe-r_ead.
20 The MAIN program calls the zoom subroutines (which were
discussed above) to move the zoom lens to a location that
matches the switch settings and ‘then retd;;p_s to the MAIN
'program, wherein the zoom subroutines are carried out oi_uce
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 diff_erences, procéssing_ goes. to step 550,

30 which checks whether flag FCHGST equals 1. As noted above,
~ when processing is transfet_re_d_ to the MAIN prograni, the
value 1 is set for flag FCHGST. Therefore, pro,_c_'.:e_s;sing. goes

to step 556 to determine whether the strobe capacitor

' charging is completed. - As the strobe capacitor has not yet

35 " been charged, ‘processing is transferred to step. 558 to
- determine whether the strobe capacitor is beiﬂg charged. 1If



photonetric switch SW5 that was read at step 3 are conpared. Wen there are
no di fferences, 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 fo@%o FCHGST. Therefore, processing
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ersi ndetérmﬁnes 1fetitt dslsetV\lten 1t.hi Sthienaghias flaen l‘ﬁE Heernl sdtheta ed
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step 50 forifhe ié&% &oféebéo%rrpll‘rqgr\?lﬂ (iﬁ%gh{'v\ﬁbﬁeh 3{,‘@{:&_{%

set to O |nP§PGQS§$ng pﬁoc@wmm&ebgs stepst&p Sgrwtmoulz%am@ RAUSR 10

red lanp pagbsat $am el teoblsl 3. Wafen L PRAS Féﬁ@DS?O:l!aéb%t kQND iih t he
i nput conditions_o ﬁe el e, sw ch 'SWI, w de switch rel ease svm ch

SR phot onBEPP 536 t PROSRBSARG PEoceeRs: &R SHeP e §tt|h6’b’é" casdng thes
chargedion rb&d | papp3 ind32xt&H56 RA5&o 56Q.iMb4, S5@heid Bheke are Ifothe

charging of_the_ batter not, conpl ete thi.n eco, 5
Girect o ocetEFabibbs a, WIS 1A GhRH1EIBST oF GEFCFSTe BhIRSROBHE,
capaci t or awideuswibth SW¥,r ewllesase |s1mtm.-h O3WRd. pEotametirfiig swidch SWS

routine-w |$né°93cﬁa§5utt9:hs"s€ﬁ. SEhGtrobe JHiSdcifSr ChAr 8hABgRE e tiHd Obe
capaci t or |s cong eted, processi ng proceeds from steg ?56 to Step 568. The
t

charyihg of LePR 1"—‘ab§?’9ap§f§§t'01‘55 rs 28Qppedt anl #R2 “red |anp indicator
Rd is tigned OFFrfit tﬁbeﬁh5§%1ng Brfomlmﬁém fonhotuesmpletiedp Wwithin

m:r gihgr];;: ﬁg§ogg_%§gs, step 5%%d 1 d:l.re %_P %‘ ecees%sciq'lé %.sc?tsééb 0558 After

This will stop the charglng of the strobe capac1tor and turn
'off the red lamp indicator Rd. Eventually, the routlne will
ioop back to step S3. | ' :

20 When the charging of the strobe capaf:itor is completed,
processing proceeds from step 556 to step 568. The charging
of the strobe capacitor is stopped and the red  lamp

indicator RA 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-

N\, : 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'photo.metric switch SWS 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, ‘processing goes back to step 550. - When it is ON,
the red lamp indicator RdA 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
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K> strobe capacitor is conpleted, the processing of steps 3 to 50.is
repeatedly carried out. At this tinme, if the shutter button is depressed
and the photometric switch SW6 is ON, step 47 will judge that 30 there is
a change in the photorretrl C switch SWpzsetting. - Thus, processing goes to

steps 48 dondese "x{?eﬂ V@%%&Et 'ﬁjf’@ﬁi?&@ rtﬁpégbh@%kﬁl'%o'ﬁ)w&he

phot ometric Swit processing goes fo ste en it
is ON, theSAERF) operabieBtor Rd is turned off (step 572), the.35. charging

~of the strobe TAPaEné OrSAEA B! oweﬁlatibep 534)LustiEa fEACESAI NBigivesges to

a series I nstpuctLons 73 constitut S
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| SO dat e 84 erjidl ve
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Also, a FiSsidatm @YFMAlﬁﬁbermF W’EI(%C(]F%H u@Pﬂﬁat—h@neiﬁogmaéut‘&ﬂue Ev,
di stance ufsn nahéaba:dae@w ¢§Q1é'at:0 Swiiskitive \Ahﬁmﬁ Iaar&acwaamto use

t he stro {0 obtalna y (|, uni nat ed fla LASH
w1 be S50 @pts S T (R {Hbube] BeRBEePER o 40% rEERebew | |
be selo t €. oBtaihem S5pdoperilgst il Tumbnated (tmcarogn'@rmeifllalg f FABASHASH
equals 1 anj ng at,, t he s [ q e strobe
flash is nori?‘ nrhbeéclessgaE yté gfowhgg'leéng f@eggés%tgggééﬁgg%&gég%
oper at i of1agh FFLASHE Wikl deetetv.to WRn step . 580 determines that the-
strobe, flashats sxe5esseoy. ath‘é%Q:SiéﬁgnéﬂEStE,Od&Eéhfi%& twhet@ief TTH]S%O

i s‘,

e e B i S RS A, e SHRELSE, | Ipone® 1,
possitBl euse | pfi tthe potssobke fbashe ise mtob@cepsecgssmgod:esagw to
E B?nEdE'— %%5&?5@95%% NG PR RS £ OPrROCESS £liG! BSe!i:S‘ﬂlbﬂ”p t:'cJ1 (Bé? %Péc@sé&
below. When step .580. determines that the: strobe. flash is
-necessary, processing goes to step 582 to determlne whether
the strobe capacitor charglng operation is completed. That
20 is, a test is made to determine whether the use of the
-strobe flash is possible. If it is possible to use ‘the
strobe, processing diverges to the RELEASE PROCESSING
. operation, after the red lamp indicator Rd 1s turned ON
(step 584). The continuous illumination of the ‘red lamp
25 - indicator Rd informs the photographer that the strobe will
flash when the shutter release button is. depreesed. CIf it
is not possible to fire the strobe, i._'e_._ ‘ the strobe
. .capacitor is not fully charged, proceseing diverges to a
series of instructions that constitute a CHARGE operatlon,
30 after setting flag FCHGRQ to 1 (step 586) _ The CHARGE
- .operation is illustrated in F1g. 36. |
- When processing diverges to the CHARGE operation, a
charging timer is started at step 587 and charglng is
permitted at step 588. Thereafter, st_:ep_ 589 _checks whether
35 the: strobe capacitor charging is completed.' - When it is.
-completed, processing goes to step 590, wherein flag FCHGRQ'

%)



(step 584). The continuous illumnation of the red lanp 25 i ndicator Rd
I nfiorms the phot ographer that the strobe will flash when the shutter
releease button is depressed. ~ If it is not possible to fire the strobe,
i.ce., the strobe capacitor is not fully chgrged, processing diverges to a

se:ltes 011:| i nsEr ueétonso tlb?t mswﬁwgiﬁgﬂﬁ%wee&w?b %Qpaaélilt%r itsd'
se In a (0} eLatLon | | u at e
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timer is stabpaj.at Prbepssingatienhdiyergeiss haeknitict dﬂxeatszmp&p ditfration,

Thereafter, w;ghS ? gggﬁomﬁg;% sc:i. tdhe strobe capacitor charging is

conl et ed. en | proceSS| ng goes to step 590, wher ei n
flag FCHARQ st@tntbhe qhmrghaggmg dthe h@tmqmec@ammr iks not
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is then 1@ inhibited and the med |lamp | il ioca or RRA | st tunadAOPFF( s(tsé:pp
594). Pr OCe§§A 9 theRdd %é&ﬁ hfeé/ﬂ{}gpl&:agr&fa 'ﬂ&fﬁggﬁ%rﬁhg ee”

processi ng retu ns to t program goes to step G enabl e
bl i nki ng of ®heFi®ed B4mp indicator 15 Rd, because flag FCHGDSP was. set

to 1 ai SteDJE 593whént i'%é§§1n§rQEEQQ'hBtheEHénﬁAtIﬂ §)Tr6l§r§§b 3ft! goelsheol25
M wait in step

t he Yed, |arﬁ’)t 8Péat§l‘~l‘r¥bﬁt ?I;:f]g ,{"%Cltof) 5Bss %{;‘a’&é P?%d%&%%’he

| oop corﬁ;ﬁl Rag shepsuse 4¥laz) FEHEDHS2 wadkho6,se358tdb63, 884, sE6p, 593and

o o val R REGLRERIRSS U S U, 5 UL oo b0 5
walt ‘in step  50. Until the strobe capacltor is completely
charged, the red: lamp indicator Rd.w111_blink__wh11e

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 RA 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 photometrlc_

k/; " 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 indicator R4 will also start to blink while the
capacitor is being charged. :

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 ié, 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 befor. }eturning to the MAIN program. If the main switch 30
'is not in the IOCK position, processing goes to step 596,
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FCHGDSP, FCHGRQ and FCHGST are each set to O (step 570). Processing then

goes to step 50. 25 If the shutter button is depressed and the -
photonetric. switch is set to ON when the strobe flash is needed but not -
ready to flash, the strobe capacitor: start charging.” The red lanp- =

I ndi cat or, Rd mnll tart tQ Doti il e t.he capacitor S bei char ged.
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ON (neanlampt indigaphot Bgr hghekﬂ tocAnform tthlt%epamo@itmh)thatmetheed | anp
|ndlggtogtgybglbgﬁgcggoknggrgbgﬂg ehatgegapher that the 10 strobe

capacitor is being ¢ he, photometric switch SWs is set to OFF,
processi ng |SWPSHteHhFhrBH@WQ&%&El5925W5§§hanﬁw§941s BRtot ke QRBFds, the
st robe qa;p@@eé@ings J.fsU|rdu€ékﬁir ghttougt tdrepedsbanp 598l aagorsed i s Tinur ned

ceSS|n 5 es_back. to he as the
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599, so wedtdammar g@dlh@isorolkd cipadiuomefdoOEBF nuxi Poecessinhaetbeds,
unt|i5trgaﬁgfﬁgéngaggefgttgg MﬁIﬁO?Pberﬁm whi chever cones first. This 20

nmeans strobe capacito charqsd via, the |nstruct|ons .of
t he CHARGE optfalPBd #fi the: phohqpataiic switch SWS is ON, a program

loop occurs between steps 589 and 599, so as. to charge'the
'strobe capacitor for a makximum of-lslsecends, orluntil the
charging operation is complete, whichever comes first. This
20 means that the strobe capacitor |is charged via the
instructions of the CHARGE operation while the shutter
"button is belng depressed. on the other hand when the
shutter button is released the charglng of the strobe
capacitor is carried out in response tg the instructions of
25 the MAIN program. : _

If the strobe capacitor charging is not completed -k;_
within 15 seconds at step 596 of the CHARGE operation,
processing goes to step 597 to set flag FCHGRQ to 0, turn
off the red lamp indicator Rd and inhibit the charging of

30 the strobe capacitor (step 597A) before diverging back to
the MAIN program. :

The RELEASE PROCESSING subroutine is illustrated in
Fig. 37. In this subroutine, a determlnation is made in
step 610, as to whether tlhe 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. If the



butiton i s bei ng depressed. On the other hand, when the shutter button is
relieased, the charging of the strobe capacitor is carried out in response
tothe instructions of 25 the MAIN program |f the strobe capacitor
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When the release switch ‘SWR is- ON, the red 1lamp
indicator R4 is turned OFF (step 618) and the shutter is
‘released (step 620) . Strobe 22 is then checked (in step

20 622) to determine whether it is ready to flash. If the
strobe 22 is ready to flash (that is, Flag FLASH equals 1),
précessing 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 pict‘hre. In this sequence, because the

, 25 photographer is not waiting to take a photo, flag FCHGDSP

— 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 sklpped and control returns to

35 the MAIN program. ' '

The operation of the charging of the strobe



20 622) to determine whether it is ready to flash. If the strobe 22 is
ready to flash (that is, Flag FLASH equals 1), processing proceeds to step
624, to set flags FCHGRQ to 1 and FCHGDSP to O, so as to request charging
of the battery for the next picture. In this sequence, because the 25
phot ographer is not waiting to take a Bﬁoto, fl.ag FCHGDSP will be set to O
and the red lanp indicator Rd \RYQVigas |thghiPhoiggapheh it RA2a% o 626.

| f the sihaieadons dWits celE¥ beatuaslos s aSisargimpeprbeensst eprel? to
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a .
1. « An automatic filmloading arrangenent f or a canera corrprl sin
means for detecting the presence of film (b) one or nore exuw mmuﬁ I,””",
opé!r ating switches actuable in a predeterm ned manner to ena
one predeterm ned canmera function which is unrelated to advancenent” of' sdi d*
film and (c) means for advancing said filmin a predeterm ned manner to
load the filmin response to (i) the deted® on of the presence of said film
by said meang for detecting, and (ii) actuation in said predeternined:

manner of Mmre sai d external operating switches. 2. An automatic
fil mloading arrangenent according to claim1, wherein said canmera is

opéLabI eina pIiJraI ﬁt&ﬁ)gif{ﬁ gg%goq%%ﬂm%]vxg?%ghgﬁlg%ﬁgl Qogxterggllnera

operating sw tch conprl ses a sw avin Sail CANEra
to sel ectlvestqmmptﬂhn@-'rn any of said pl urallty of operating rmdes 3. An
automatic filmloading arrangenent according to clai m 2 wherein said
plurality of operatl nodes conprises a, | ock node, ghnnde and a

macr o node. P fer rde Fﬁéﬁgnﬁh%r?‘éﬁﬁgﬁﬁﬁt B¥ng to claim3,

wher ei n sai d a swi tch conprises an external operating svvi tch for switching
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accordi ng to cla elrn Sal a SW t ses an external operati ng
switch for Predatienpined senner otoS@irth&kaﬁocPeeast one pr%detemmeﬂs *

79 . 6. An adaxEtd Fundtdroatiilh 2EMINBEIREE] XS Fdliakdneranyro88iaf £ 1 1e;
preced| ng cl a'ﬁ’ wherein a said external operating switch conprises a
swi t ch havi A'"“heans for releasing a caméra shutter. 7. An automatic film
Ioawg arrangement according to any one of the preceding clains for a film

conprysing a r(ﬂﬂcfjkeans for advancing said film in a predetermined manner
to load the film in response to (i) the detection of the
presence of said film by said means for detecting, and (ii)
actuation in said predetermined manner of one or more said

external operating switches.

2. An automatic film loading arrangement according to
- " claim 1, wherein said camera is operable in a plurality of
operating modes and wherein a said external operating switch
comprises a switch having means for enabling said camera to
selectively operate in any of said plurality of operating
modes.

3. An automatic film loading arrangement.according to
claim 2, wherein said plurality of operating modes comprises
a lock mode, a zoom mode, and a macro mode.

! b
4, An automatic film loading arrangement according to
N claim 3, wherein said a switch comprises an external operating

switch for switching into or out of said macro mode.

5. An automatic film loading arrangement according to .
claim 3, wherein said a switch comprises an external operating
switch for switching into or out of said lock mode.



filmextending froma cartridge, said filmconprisin '
unexposed frames, wherein said neans for advancing saﬂm“ﬂ“mﬂ"mmlmm
means withdrawing said filmfromsaid cartridge to posttion‘'a frafe dbf said
~plurality of frames for exposure.by said canera. 8. An automatic film

| oadi ng arrangenent according to any one of the preceding clains, further
conprising neans for detecting the advda@cenent of said filmand neans for
st oppi ng advancenent of said filmin response to the detection of the
advancenent & - aXn agdomaticed idmodeaddngsargangerRepy aacardiagste any
det ect i NnGrid@ rAdHAN pRERIHA iRy SAadnkl,| fhePeinf S4i@&ktErndl OO gy
arrangenent, according,to claimg8, for a film coga?rl‘m nf a series of frame,&/
wher ei n §éﬁ1&°§baﬁf§“ﬂ SQF FpTH U AEEHE MeS L S ISATHDI? ARSRANs -
for stopshuttatvancenent of said filmin response to the detection of the
advancenment of a predeterm ned nunber of said franmes of said film 10. An
automatic filmloading arrangenent according to claim8, for a film
conpri si ng a7ser P avtopaitiier fiilond cadingeanrangemepntinaceord sngpbd rany
advancengpe ¥f Sehéd Pkle%a(i?i%r IR ety 1 £ 81 RPBbAPradYAGC a1 0fopsai d
filmin response . to t,he detection of the advancerégnt Srfﬂ a gredeterm ned
nunber of deFEENGARG oREOB; Qi IAIa. SATLUES B i SOPPFAREBYdithg
ar r angenmpilurad itlyaiofednerpokednt tambs| evhrerdin sadid meanexfer resdvapeirad | ng
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det ect i oFagttrildge rtex sl bfors A £ranenafy saidl Mawsl ¥or ofetfacanery) fand

(i) act dsboamref By Ldetemeed nunber of said external operating cod
switches. 12. A canmera having an automatic fil ml oadi ng arrangenent \,J

according to any one of the preceding clains. 13. A canera according to
claim12, fust.heAncanppmaitig fiilm loading arrangement according to any

one of the preceding claims, further comprising means for
detecting the advancement of said film and means for stopping
advancement of said film in response to 'thé.det_ection of the
advancement of a predetermined amount of said film by said

F T ]

means for detecting the advancement of said film.

9. An automatic film loading arrangement according to
claim 8, for a film comprising a series of frames, wherein
said means for stopping advancement of said film comprises
means for stopping advancement of said film in response to the .
detection of the advancement of a predetermined number of said o/

frames of said film.

10. °"An automatic film loading arrangement according to
claim 8, for a film comprising a series of perforations,
wherein said means for stopping advancement of said f£film
- comprises means for -stopping advancement of said film in
response to the detection of the advancement of a predetermined

number of said perforations of said film.

11. An automatic film loading arrangement as claimed in
claim 1 wherein at least two external operating switches are
provided and wherein said means for advancing said film



filmconpartnent and a film conpartnent cover, wherein said neans for :
detecting the presence of filmconprises neans for det eimlulmiumﬁmuu
said filmconpartnment cover is closed and (ii) whether ted
in said filmconpartnent. 14. An automatic fil ml oading arrangerrent for a
canera substantially as herein described with reference to the

acconpanylng drawi ngs. 15. A canera Hing an automatic filml oading
'arrangeq§ substantuﬂjfh lnhereln descrlb?d mnhh reference to_the

Wiaogogy

response to detection of the

acconpa™yY ABCEF afitigs ne

‘ presence of said film by said means for detectlng, and (ii)

g‘“ actuation of a predetermined number of said external operating
switches. '

12. A camera having an automatic film loading arrangement
according to any one of the preceding claims.

13. A camera according to claim 12, further comprising a

" film compartment and a film compartment cover, wherein said
means for detecting the presence of film comprises means for
is/ determining whether (i) said film compartment cover is closed
and (ii) whether said film is located in said film compartment.

" 14. . An-automatic film loading arrangement for a camera
substantially as herein :described -with reference to the

accompanying drawings.

15. A camera having an automatic film loading arrangement
substantially as herein described with reference to the
accompanying drawings.

-




