| NDI CATOR UNI T FOR AN ELECTRONI CALLY CONTROLLED CAMERA 5 EO‘ZZQ
I nvention relates to an indicator unit for an electronically con Qs
canera. In a canmera equipped with a zoomlens, it is necessary to know the
F-nunber of the zoomlens so that a proger 10 exposure can be cal cul ated.
In addition, if_the canera has a power. zoomlens, the focal Iengthgsettlng

must be known EHDFHM%(?WH;I% AN, ELEGTRONICALLY (GONTRG

conventional solution to the above probl ens has been to provide the zoom _
lens with a code plate |ocated on a cam 15 ring for driving the zoomlens ("‘-
for integral rotation therewith. In such an arrangenment, brushes are o
provided in slidable contact with the code plate for generating a position ——
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code will not correspon ens posi t
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slldable contact w1th the code plate for generating a
position code that corresponds to the focal length of the
lens in dependence upon the zoom. code detected as a result
20 of a conductive state between a ground brush that is
normally in contact with the conductive pattern of the code
plate and code brushes that come into contact with the code
plate durlng switching between conductive areas and non-
conductive areas of the code plate as the cam ring is
25 rotated. - _ L
Each code brush generates a 1-bit signal that depends
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
30 and the code plate form a mechanical configuration, the code
brushes can become separated from the code plate due to
external causes, such as vibrations. 1In such a case, the -~
resulting position code that is calculated from the detected
zoom code will not correspond to the actual lens position.
35 In addition, in determining the position code of the
lens (i.e., the focal length of the lens), the exposure




canera shoul d preferably have about fifteen position codes 5 to ensure that
the=exposure is properly calculated. In a conventional canera, one zoom
code corresponds to one position code. That is, an absolute code systemis
used in which each step of the zoom code has a uni que value that is
specific to that step and, therefore, is sgecific to a 10 particular
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For instance, if information in fifteen steps is to be

‘detected, at least four-bits of information are necessary
for the- generation of the zoom code. Thus, five brushes
20 would be required, which. includes one brush for ground, to
cooperate with the code plate. While it is desirable to
minimize the number of 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.
gw 25 : Some electronically controlled cameras include macro
and normal photographing functions which are switchable
between a macro mode ‘and a normal mode by a manual switch'
operation. In either mode, ‘autofocus photographing is
_accomplished in accordance with distance measuring information.
30 A particular camera of this type is one in which the normal
m_ode-is constituted by a zoom mode and the camera is
switchable between the zoom mode and the macro mode, w.hereby
the lens moves to and stops at a macro position when the
macro mode is selected by means of the manual switch and
35 whereby ‘the zoom lens moves to and stops within the zoom
range when the zoom mode is selected by means of the manual
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toward the wide portion of the zoomrange or toward the tele portion of the
zoom range, respectively. 5 The di stance between the subject to be
phot ographed and the canera, as well as the subject light intensity, are
measured when the zoomlens is set t a desired position and the shutter
button is, grate : Eﬁseg gon t r sult of the di stancg [measur enent,
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switching from the macro mode to the =zoom mode. This
requirement, of course, creates a considerable inconvenience,
since a quick response is virtually impossible to achieve
20 which can be necessary to obtain the photograph which had

been composed.
The applicants have recognized, therefore, that when the

distance measurement is made when the lens is placed in the
macro pos1t10n by operating the manual sw1tch it would be
25 desirable to automatlcally effect a switching from the
macro mede to the zoom mode so that a subject which cannot -r
be photographed in the macro mode can be automatically
photographed in the zoom mode.
A problem encountered with such an’ automa_tic switching,
30 however, "is that if the lens ‘is shifted from a macro
position to a normal position (zoom position, e.g.), a
desired photograph which had been composed in the mécro
mode cannot be obtained due to the parallax vhich exists
between the lens and the viewfinder of the camera.
35 ' Another problem encountered with automatic cameras
which are designed to perform autofocus p_hotographing in
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bei ng able to acconplish photographing in either node due to subject

di st ance neasurenent errors. For exanple, assune that the autofocus
operation is designed to be performed in the zoom node for a subject

di stance range of 0.90 neters®to infi n;é_ty (i.e., 0.9 .m-[err]), and in the
macro node “for a subject distance range of 0.50 m- 0.90 m Further;, assune
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t he camera can erroneogsl a val ue of, 0. ? cé\hl s _case g
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or iMpr everpasitiomed ela&asthgtt hdistamter diue such ral ease, o¢lheopebaecbn
even in the hd@dgs mﬁtéla eGrC%ﬂ%mafo%engnﬁfaﬂeﬁf fé}ﬂisﬁ?&'f@ﬁéé agd

is particularly serious eau omati c canera i.s ded W
rel edfe | ocEh@tpabi | PROtREFaRh SRMNQE | ASosePERinede t%fkl ﬁb‘ &t 5?15‘865%8{3?15

within a cerdaiverstiyesl daﬁéﬁﬂ§6pféﬂ§de Ahet imfowgﬂapnféﬁ arbtiesa t wagAlimgas
oot o arididhtdROSI | Aeb85RR0 " #RdsRd OpRERELEGAR, CRIRRBE! B °

so-cal l ed adt e capa € carner
cause t he stql&fem%i amm%hiw thespmmgsranher ke p%‘sytéhvﬁ‘P ukhesmaerew

a preset |eygide, or a release lock is operated to prevent the release of
the shutter, even if the shutter button is operated. |
In response to the warning indication, the photographer
switches the camera to the macro mode by means of the manual |
switch. However, for the object positioned at the same di_stance
of 0.89 m, it is conceivable that the distance measurement made
by the camera can erroneoti’é’ly result in a value of 0.91 m. In
'this case, the photograph‘é"r is warned that a properly focused
; photograph cannot be made, or is prevented from releasing_ the
(o shutter due to a release lock operatlon, even in the macro
mode. ' o ' '
This predicament is, or 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 subject distance 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 automatically flash when an
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Such auto strobe caneras are typically designed to illum hate a red |anp®
indicator during the charging operation so that the user is warned to
wait until the 5 charging is finished, or nerely to warn the user that t he
charging is not yet done and that th strobe is not ready when the shutter
button is depressed. An . ideal arrang nt woul d be to provide an auto
strobe c8¥RPEUrR WALYE dRcbSASHog BP®SeY de¥ielowed to shoot 10 pictures
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consi der‘é €0 weotngnmarnﬁmumtt ofere shepidaig, even when the
photographer has no intention of pressing the shutter button
for shooting, or that there is nd'indicatiqn_of when
shooting is ready, although the photographer is waiting for
20 the strobe to become :ready. R
Still another problem with priorx electronlcally
controlled cameras concerns the liguid crystal display which
indicates the different operating states of the  camera.
Such an indicator provides infdrmatilbn, - for example on the
25 frame number of the filn loaded in the camera, the focal length o
of the zoom lens, the picture taking mode of the camera, the v/
status of the battery 1n the camera, and the status of the film
loading operation. _ o _
However, only a limited amount of space is ava11ab1e on
30 the camera body for such an indicator. If one attempts to
provide a display panel that can display all of the desired
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
35 display the information that the camera manufacturer
cgns_iders to be the most important to the average
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phot ogr apher. However , this practice deprlves sone phot ogr aphers
who, prefer to have all necessary information available to themprior to

t aki ng a photograph. Known el ectronically controlled caneras are equi pped
with a back cover closing detg&gtor swi{ch | ocated oisthe back cover of the
camera which detects the closing of t back cover after the cover is
opened and fighotoytaphiex. i n Howeverpra. this esmrmicetheddprévééon ebme
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in the caner Rlankwhet Agyance ?F.eacaﬁEFamanumhﬁy Pﬁcﬁr}e}@ £xames .
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‘It is an object of the present invention to provide an
indicator unit for an electronically controlled camera that is
able to effectively indicate in a limited indication space
required information for taking a photograph. Such information

- includes the frame number of the film in the camera and the
focal length of the camera, and may include the picture taking
, mode, the status of the battery in the camera, and the status
o of the loading of the film. A ‘display panel of the present
invention seeks to effectively display the required information
within a limited 1nd1cat10n space while providing a legible

display format. _

- According to the present invention, there is provided an
indicator unit for an electronically controlled camera, the
indicator unit comprising:- '

means for ‘providing, on a specific' display area, an
indication of a first value giving information representative
of a frame number of a film;

means for providing, on said specific display area, an
indication of a second value representing a focal length of a
movable lens associated with said camera;
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means for assigning a priority to providing the indication corresponding to
said first value on said specific display area; and neans for changi ng the
i ndication on said specific display area fromsaid first value to said )
second value in response to actuegion of a switch neans for driving said
novabl e | ens, said switch neans dperating to vary a focal |length of said
novabl e | enmeanse fiorapssigniag af prheritynte mrdwidimerthe srgldaatimnority
for i ndigeatre@poidliRif ©€o OBalile MY avatie! Ioh fd4fd ¥pbug rUp Qﬁ%@a; or ed
in the first menory 'neans, as shown in Fig. 1C The indication chandgi ng
nmeans offEPRFe&™o selectively switch the indication-on the display to s@;v
the second welaws bircehangting theaindibegtbonfon heaid epdcitic Riarap! V)
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menory. In a preferred enbodi ment “of the invention, the sw tch neans
conpri st€N&-tele switch and a wide switch for enabl i ng novenent of a
movabl e | enThef fihemeammberThefneths Fdlmchingithge t bamekdi Chéi @ivien -

prefer onsiv agiuag i ' e.fele.suhtch or the . w qg.swtch.
The ;S-wgﬁ%%og:ngggs_ rit%lr]:'e é%o%? #ﬁil U e@gsaé%]i%ﬂ&lt{:ﬁ%aé%%ﬁgag S\?VIE'[ %ﬁ\@ %ﬁe‘%r@%ans:
for chaﬂg.iﬁg_?’héc_néisc@cﬁwdprlé’f e‘?%l@ii‘%élmr? peangl éﬁs’ﬁlh@ym_ e
visual gigp! 8. Preé of il da € DOR ¢isity 1195 RRSdny dptratialy ¥ ga3 divieldi cating
i nformati OE ﬁekﬁtﬁed tQ a film usgjj‘ |§it E’ﬁ' canera, | 'nft rmation rel ated to”a
pi ct ur eSYikPRgEAadngi cpld ona 98 Ehen §1FRABYEL ShOVe EREFoLonthY us wof
a battewhiohkeds the focal length of the zoom lens. ' _

| _Preferably, said first mentioned means for providing

comprises a first memory for storing said first value and said

second mentioned means for providing c___c:o__x_np;;__is_-es" a second memory

for storing said second value; and wherein actuation of said

switch means updates said second value 'in -said second memory.
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with the canera. The display area for |nd| catlng |nforrrat|on reI ated to the
filmpreferably conprises a display area for requesting that the film be

| oaded into the canmera, that the presence of the filmhas been sensed and
that the filmis ready to be:ddvanced to a predeterm:ned position. The

di splay area for indicating i7hf br mat i on r@ated to the filmpreferably

compri ses a T3} 13 gadRud| smdqmer g fm-sﬁtm?n €hE ik b ndhndd

advanced to a pred term ned position spl ay are I ndicatin

i nfor mat i on reAMRELSES 2 tkels awiteh apdn 3 ViR stk a?drlasgsmavement
dayl{ ght syncdif ca meeabaki lenspde. theecdmerhay area for |nd| cating

f t I at to th t t akin ef d I
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as a shutter rel egse sy ﬁéé):ss?%fte‘ija% {ﬁ@lu@é‘g & '1 dg ge%g‘frlng

switch , wherein sard two-stage sw e swtch,
switch are ac¥Wh¥fl- by operating said operatlon but t on array, and wherein

said neans for chmmgimgahderbpiERahiPAgOBheaidaseacibhCpdiegplarly enchnads
said first value,to égﬁpgcond val ue I's responsive to operating said

oper ation but? o'ﬁ"%‘?? BY¥tate any of said two-stage switch, said tele
swi t &h, and said Thdevmarrﬂi%p\pﬁsﬂemm ;espelcdnd&e dibplay

P:ag;%ﬁg?vzwt E)C"tc])epegrlafl on o'fi sal %l“? pr esencer}g%wﬁwsgd g%@?y %raf §’r She

portion of saameNap| ipformatien melated to eQu@s]—lctﬂé're'lt@éFd-lm rede | afi fhe

the Seitera. Uiingi L4kd EFS-hEel o Al ¥atdig|tislama dridtuisadeanc pareryukel,
and wherein sa,rtgrzl_ﬂrreans for changing an indication is responsive to

operation of Y65y ¥ FaWSEAcenent switch to _ _
The display area for indicating information related to the

fiim preferably comprises a display area for'requesting that
the film be loaded into the camera, that the presence of the
film has been sensed and that the film is ready to be advanced
to a predetermined position. - '

The display area for indicating information related to the
film preferably comprises a film-loading display area that
indicates when the film is being advanced to a predetermined
position.

The display area for indicatinq information related to the
picture-taking mode preferably displays a daylight synchro mode
‘taking mode.

The display area for indicating information related to the
picture taking mode preferably displays a macro mode.

) The'switch means preferably comprises an operation button
array comprising: |

(i) a two~stage switch that operates as a.photometry switch
and as a shutter release switch;

(ii) said tele switch; and

(iii) said wide switch , wherein said two-stage switch,
said tele switch, and said wide switch are actuable by
operating said operation button array, and wherein said means
for changing the indication on said specific display area from
said first value to said second value is responsive to
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change a different portion of said display area to indicate that the film

I s being advanced. The neans for changing the indication on said specific
display area fromsaid first value to said second value is responsive to
indication of said second valuegfor a predeternm ned period of tine to
change the indication fromsaid second value to said first val ue.

Conveni eplenatimi dsatadinspératitmnbuttohharragi tat actuatel athys ofaighigpeci fic

heonr o) SRer e, AL NS BF (g IR ol BRLS SRCABNS

Accordlngtoa Spec tion re 1S
i ncl udi ng aﬁ'hmdsvatteh umeimas rreferablpovacindespaycf b Rrssenael -

0bj ect s gwiRARAC i %@m@%ﬂfcﬁalm:m Y InMHY ih vmé !

further descrlhed in the f IIomnE gé h% d descrl tlon of ref rre

enbodi MEREPONGIVe LS EPERAL 18 PheS8Ltdo yli’ﬁ@'-"%‘r‘ ;'éﬁ’kgegu ven

by way af dd@felriemt pogtd»mplfesaldndibpthy arega to\ xndmahimcd( ném@ra:m of a

Zzoom un F| IS q?h he zoomunit of Fig. 1A wherein-
HDI're &dﬂ"g ﬁ I oper at edﬁg rd.

the zoom Tens 18 & &ctrica 10 Fig. 1Cis a block diagram of

an el ectr onThe 1swikgh cheans mafema&lmmncxms de sfiLaps adyRsiaemardn t hat

i s rel exgilech) amhRFSINeEaid ﬂeaasl kthSI:haheine hhohadcawieh qeFanmera-
enbodyi ng the present invention;

llustrates a to the
camera SESPopsiverito gperptiopnaf as?g‘ar f\;TIé\N ?ﬂvqwmrgw&#cg
Fi g. SAchlhget rat@bftérentapoetibhe ofanmia sdnmmam &rga #p vﬁnmmatea b@k

g?\s{glrayftgggeltﬁt%hn?la"’ﬂ §_é %(faﬂ)go@e&,a%(peo&l tion; Fig. SB di scl oses an LCD .

The means for changlng the indlcatlon on said specific -’/
display area from said first value to said second value is
responsive to indication of said second value for a
predetefmined.period of time to change the indication from said
second value to said f1rst value.

Convenlently, said means for changlng the indication
includes said specific display area for indicating said first
value or said second value.

According to a further éspect of the'invenfion, there is
provided a camera including an indicator unit as defined above.

The above and additional objects,'characteristics, and
advantages of the present invention will be further described
in the following detailed description of preferred embodiments, -
with reference to the accompanying drawings, which are given o/
by way of non-~limiting examples, in which: |

Fig. 1A is a block diagram of a zoom unit;

Fig. 1B is a block diagram of the zoom unit of Fig. 1A,
wherein the zoom lens is electrically operated;



with the canera of the preferred enbodinment; Fig. 5Cillustrates the LCD
di spl ay panel of Fig. 5B displaying alternative photography information; 10
Fig. 6 is a schematic perspective view of a lens assenbly used in the
canera of Fig.2, showing the relation®hip between,a camring, code
plate and a pl ur ®igty1of ibraskteckRijagFansofimmgleatatbnial bf dvitanisie
pl ate shown 9RalaakRe hERF 3 3ol LOsRrabhdti8nl khUst T A LNt T
circuit of tﬁgéégrar%?’g en ostdyl._ ng t ie/s ?ae %n%ﬁlfﬁggﬁ%:ligﬂ &Eggsi%%}n%%m QJ’
i lustrate tRePRO%PIX&PIhEFHt ware fl owchart di agram for-'a MAIN program t hat
is exgeuted by apig. SPYi1nmdthate® Frantiview offid chindrd WibadEEngt the
software flowchart  di,agram.,for a POSI TI ON CODE | NI Tl ALI'ZATI ON subrout | ne
which is cal PEGSEDY ADVEOREYGRiogr am shown in Figs. 9 and 10: Fig. 12
illustrates a software flowhart diagramfor-a 25 ZOOM CODE | NPUT '
subroutine that is called by the POSI TI ON CODE | NI TI ALI ZATI ON subrouti ne of
Fig. 11; Fig. 13 illustrates a software flowhart diagram of a CODE CHECK
subroutine that is called by the POSI TION CODE | NI TI ALl ZATI ON subrouti ne of

Fig. 11; 30 " Fig. 14 illustrates a software flowchart diagramof a
ZOOM REVERSE ROTATI ON subroutine that is called by the MAIN program shown.
in Figs. 9 and 10; Fig. 15 illustrates a software.- fl owchart diagramof a

ZOOM. FORWARD ROTATI ON subroutine that is called by the MAIN 35 program
showNn Fi gs. 9 and 10; Fig. 16 illustrates a software flowhart di agram
for a ZOOM W DE subroutine that is called by the MAIN program shown in
Fi gsg /9 and 10; Fig. 17 illustrates a software flowhart diagramfor ZOOM
TELE™Subroutine that is called by the MAIN program5 shown in Figs. 9 and
10; : ' _ _ .
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Fig. 18 illustrates a software flowhart diagramfor a BACKUP routine that
di verges fromthe MAI'N program shown in Figs. 9 and 10; Fig. 19 illustrates
a software flowhart diagramfor a 10 BAD CHECK CODE LOOP routine that.
diverges fromthe CODE CHECK subrodfine of Fig. 13 and the BACKUP routine
of Fig. 18; Fig. 20iilnatratessagtopr vigwe of| gh@h&ﬁmed'ﬁa@faﬁifgorz:a RESET

routine thatpjg, i §i fbpieden8Nal Pehiral iR '8 ¢hedbambradloto Fdig/eges from
t he BACKUP routine shown in Fig. 18; Fig. 21 illustrates a software
flowchart diB4¥amSPor iblvsEXRrERp EhA FREATLOSIR CRRETAC fBeYRJ iy the
MAI N predg amgQf Wiafei® anbabtk d&over 20fi Idhest camesaaikl duwwhant opeh a %
sergs of 20.instructions to performa LOAD operation, this operation ™
div gi%%s*iib?ﬁt he MAIN program Fig. 23 illustrates the instructions for a
W ND- PULSE CREIGE S8ubdbscloseshiagh LEDcdibpdayy panel Otbagpeisit veed Fig. 24
illustr 0 M%%i =0 ' hne? determ nes whether the
phot orreﬁ?g ?\}mét%% {Dg %Q%?ngggéanﬁngbdggbplgrust rates a, software k

fl owchart diBiganPCorilluskrates: the Leh &M@éspﬂneh e FAON BBogr am
shownt !d‘iéi%%&y% ﬁaﬂil:éghaEiﬁe Bhotb be{a |H\ifbi¢hﬂ&ﬁbﬁ§eﬁb the Zootm'hng :
oper.ation o e l,ens systemu w e, canera, enbodyi ng,the presen
TPt on: FEHT- o AF1 R FAERSERR BOFERREHANA CRLPE SOLy Brat OR8r 1 ho

fl owhassehbilye Mddd primrathehowamerd-i gsf* Bignd,10shi3Bwing thieg. %CZA/B
illustr ) art, . f serd gl chi Iz DA
110 opdatfonis ChELuL O N kn’ Yurfy,° EadE placd MidCh BiRepllied, DN
Fig. 2% Prushese that shows the rel ationship between a distance- rreasu.r“"l\ng

step and a leng, | 2t 68 \WheregFodaded few SoENthe code plate shown on
15 the lens assembly in Fig.6; ' .

Fig. 8 illustrates a control circuit of the camera
embodying the presént -invention;

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

Fig' 11 illustrates a software flowchart diagram for a
POSITION CODE INITIALIZATION subroutine which is called by
the MAIN program shown in Figs. 9 and 10;

Fig. 12 illustrates a software flowchart diagram for a

25 ZOOM CODE INPUT subroutine that is called by the POSITION
CODE INITIALIZATION subroutine of Fig. 11: '

Fig. 13 iilustrates_ a software flowchart diagram of a
CODE CHECK subroutine that is called by the POSITION CODE
INITIALIZATION subroutine of Fig. 11 |

30 Fig." 14 illustrates a software flowchart diagram of a
ZOOM REVERSE ROTATION subroutine that is called by the MAIN
program shown in Figs. 9 and 10; . .

Fig. 15 illustrates a software flowchart diagram of a ...

ZOOM FORWARD ROTATION subroutine that is called by the MAIN
35 program shown in Figs. 9 and 10;
Fig. 16 illustrates a software flowchart diagram for a

O



5 zoom node and a macro node;, Fig. 29 illustrates a flowhart for a MACRO
TELE SHI FT subroutine that is called by the DATA I/ O operation of Fig. 27B;
Fig. 30 illustrates a flowhart for a LENS LATCH 10 subroutine that is
called by the DATA 1/0O operation of Fig. 27B; Fig. .31 illustrates a
flowchart for a series of -instructions foyya RELEASE LOCK PROCESSI NG

operat i on t b WPhEC okl ife DAfiAL! /£ 0RANONT "B | BATO pRLS a5

Fig. 32 illustrates a series of_1nstructions _
oper ati on 't FROWH & Fagst.r $nantk IY5TA 1/ O operation of Fig. 27B; Fig. 33
illustrates a serigs of7i 13lusthrates tdasoftware WIdwanarat adaganchfor

di ) f Fl EASE _SEQUENCE, 20 ti f, Fiq., 32.  FEig. 34

|V oeor o oo Ml SRk SRR TR 0 B4 e Y T e
i | | ustrabedshowhi dn Figend 9l@ndnilitt addi tional instructions added to
iIlustrate the Sﬁggngg%%ﬁ%@eﬁtéo GeCRATE! BYoRBRARE! 9'1iafr<1;‘ifanﬁ £ 0ge

bui |t 25intothé_ . . | ustrates the series o structions
t hat const i BACKUR gprtdmenrhatrisurrgee Tiromuthe pMAZN| program @hawnyekn
fromthe I\/Aw?gr.ogr amagshoan in Fig. 34; 30 Fig. 36 illustrates the
series of insfructions that conprise a CHARGE operation that diverges from
the MAIN progr amFafowd9 r?*]ﬂi‘-bs.tr%ﬁesdrﬂi goftwane ﬂPﬂgpP%iPegl&gFPB\/\gq%ﬁtaf or
a seri es00f BADSICHECK OCODE OLO@P RidduAdSine PBRGESS I¢expes atfirom that COGDE
di vagges fraggpbhe . POSUR [ i [ .
35. Fig. 8@5@&20 ﬁ?ﬁa@%aﬁgﬁl %%Jr Eél é\lsﬂa- gé%?m%@oggagg gg{]ﬂfg Igjé% ce
which is ded8fibed in further detail below. Included is a neans 15 5 for

out puFting a zoomigedeo A1t A 3séPBhaié PLOWEHRSL diagram for a
RESET routine that is initiated upon initial power-up and
15 also diverges from the BACKUP routine shown in Fig. 18;
Fig. 21 illustrates a software flowchart diagram for a
FILM INDICATION subroutine that is called by the MAIN
program of Figs. 9 and 10; ' '
Fig. 22 illustrates a flowchart for a series of
20 instructions to perform a LOAD operation, this operation
diverging from the MAIN program; '
Fig. 23 illustrates the instructions for a WIND PULSE
CHANGE subroutine which is called by the LOAD operation: _
Fig. 24 illustrates a software flowchart diagram for ait
&;' 25 determines whether the photometric switch SWS is ON. If the
et Fig. 25 illustrates a software flowcharf diagram for a
LOCK routine that diverges from the MAIN program shown in
Figs. 9 and 10; T o '
Fig. 26 graphically illustrates the zooming operation
30 of the lens system used with the camera,
embodying the present invention; )
Fig. 27A illustrates a MAIN program which is a summary
of the. flowchart of the MAIN program shown in Figs. 9 and
103 : _ _ .
35 . Fig. 27B illustrates a software flowchart for a series
of instructions for a DATA I/O operation that diverges from

-e



on the circunferential surface of a camring 12 to effect a change in the
l ength of "a zoomlens 11; a plurality of brushes 14 that are nounted

f ocal

on the camera body in slidable contact with the code plate 13 so as to

.genera
brushe
a posi
17 for
change

det ect i §0a§ Beaaee-fieastd 1700 B} card da daleisiMNitith Waeéhethkheaeaages

coi nci

charge
el ectr
case t
shown

el ectr
conpri
the ar

te arelative 10 zoom code based on the conductive condition of the
s, means 16 for detecting a poggtion which converts the zoom code to

t%ﬁg'ﬁﬂgﬁ B%é%?gﬁﬁgg'ag EB'%ESS;Q?ah | ength of the zoom | ens; neans

changes ” e zoom code, the pattern of

orin a N
s bei nﬁgﬁ-ssaéi dsc@ hakle Fhake shews nfhepreiptdanshipn betveryy

de with the pattern of changes; and neans 19 for prohibiting, whi@ths
exam nes whet her changes of the zoom code are different frcwﬁ%hénpéttern of
szoom, moflet Anyd ar macrbf modets, whet her the. 20 changes are.due to an

| cal SEPgT abbon1qlgtlaldst
he conversi on o R e zoom code to a POSI on coae LS pro )
i subroutine thatzdsmaadded by the DATA I/Ocgperatien p€ Fig.

igpgly operated. The electrically operated zoom |l ens further
ses neans 16' far countin% and storiggachan es of the zoom code from

Fh t#RT néholflSs LATGH ¢ on

ea of FhE-ap30| ddtusbEatks 2ofIRy

Lo PG _ffcﬁmé hﬁAgRS?TE:hi:t %ﬁbfﬂ- which

I ted. As

codeo t heiibeout £AROBHAL! dst kallledalby aigs IDAFA't o 36petrationmegnFitk' for -
g%;$9 zoom notor 10 so as to change the focal |ength of the zoon1Lghs
contfolling the energization of the zoommtor 10 in accordance with
an input froftgper3li oblusteiades 7a afilomeharski tiyh @odeesi@edoifn t he™

drivin
11 by
menory

nmeans
becone

; 1 RO ABRYSNAY £ 10T a C RHIRASE I8k C PreRREEING petdeioRt That i ve
camring 12 to % EOSI ion i,n |ch_thq zoonlcode
zﬂeﬁpﬁﬁéiﬁ B BPgHMOAY Kd9eoddP menory neans

18" to rotate

t he
Aiyerges| fremcbhe DATA5I

16'18 s erasedigln 3@lditlllastrates |4 erdierussedifistouctibnscafmr aa ncl udes

nmeans
the ca

EeRe CBEDDENCRS ditilcddif HHla ' dlU8rLER° £¥onl "Ele “BATRCTIL" Of

operation of Fig. 27B; _ _
Fig. 33 illustrates a series of instructions that form

"a WIND operation which diverges from the RELEASE SEQUENCE

20

25

operation of Fig. 32:. : .

Fig. 34 illustrates a summary of the instructions shown
in the MAIN program illustrated in Figs. 9 and 10 with
additional instructions added to illustrate the steps

involved in a strobe charging operation for a strobe built
into the camera; _ .

Fig. 35 illustrates the series of instructions that

“constitute a STROBE AUTOEXPOSURE/AUTOFOCUS. operation that

30

35

diverges from the MAIN program shown in Fig. 34;

' Fig. 36 -illﬁstrateS; the series of instructions that.
comprise a CHARGE operation that diverges from the -MAIN
program shown in Fig. 34; and '

Fig. 37 illustrates a flowchart for a series of
instructions for a RELEASE PROCESSING operation that
diverges from the STROBE ' AUTOEXPOSURE/AUTOFOCUS operation

~shown in Fig. 35.

O



5 zoomlens. For instance, assune the frame nunber of the filmin the
canera is given priority for indication purposes. on the display as the
first piece of updatable information which is stored in the first nmenory,
as shown in Fig. 1C The 10.- i ndication swtching, means operates to
selectively switch the indication on the |“§p| ay to show anot her pi ece of
updat abl e inforrration such as the focal length of the zoomlens.” Wth

ref erence the r ef.erred 15 di e

I nvention, the ca ﬁggé g'tfﬁp????@ g l(ti)}p‘esYEﬂge§hutgt er ca rsatéll%nv\h ch
t he xgem I ensdétteahiing dewdee system 21 are i ndependent of each otibdreh The
front of th%&%ﬁ@%i‘b@&“iﬂs f%r%t{e‘ibed v?e”s%ci%de%rzigi‘oéoﬁﬁ%h% 15

sensi ng and ance neasurenent TTEI’I Sin osItl on
sensor (PSD) £9r spatputtingancgoeni Gpﬂﬁg ai gede( pRabp aeathlaéc gtSr Previded

i |l um nates 3015U@hSCE:J.Eeub&e%ﬂi:%'.‘taléﬁh%adeh%ic%s FRtPing! 12 2@0”&%%%%5
t he brlghtneéﬁaof t he %gé[ect and the infrared emttin d| ode. (| RED

em ts infrar&a2PEFs 18n fecalplengty af, & z9am Jansg i by @RbiraH Gﬂ
outputs 25 abpeshésondsitpat) aaes aislinged Oohhehei Yantra fus&mytlnﬁ SQHjcaeil by

th fr d.li t hat fl ted f th
one 11705 nediNASE Pirhiihe d8ae prafe G o dSTe, SeRerhEs 2, rEIREITY,
a fixed Ildhs irometodé basedcpad the caomdustiony ctmdition nofabhe bamshes;
bar &L, 27 is ndll 18 a5 asweﬂng st gm%ﬁa&hﬁgh( . &Qsatﬂéog)%m

I|ne|n Fig. 3)_and macr o extrem é ne in ki
t hi 5, embodi mesRae tHR #oeaﬁlteﬂgtﬁoee eﬁergeeﬁp &R9 to the, ferad éefns&h of

appr%xl mat el yeras mﬁméﬂsmbanhhqum H€ing d rp@ﬁlelefm 08f chhﬁgeeamra

of the pres enbodi ne has cr pS|t|on and a | oc I on.

Shown'i n'Fi o the Fo Epdy afhe! atdsRa: oo hanpeH boing pREociaRem, it °
contains 1% themezedhiingt opangtiianl ymeahspad (f[mraietmcﬁnng orhangey @8 the
which is al sg4ieddde Gh3 4808kmining 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 pattern of chariges and, if they are different, wheéther the

20 changes are due to an electrical separation of at least one

. brush from the code plate, in which case the conversion of the
zoom code to a position code is prohibited. '

As shown in Fig. 1B, the zoom 1lens
25 ' can also be electrically operated. The
electrically operated zoom lens further comprises means 16’
for éounting and storing changes of the zoom code from the
area  of the absolute code and stbring it in the memory as a
position code that corresponds to the focal length of the
30 lens' means 18’ for driving the zoom motor 10 so as to
change the focal length of the zoom lens 11 by controlling
the energization of the zoom motor 10 in accordance with ‘an
~ input from operation switches 17' and the position code stored
in the memory; and means 19' for correcting which controls
35 the motor drive means 18’ to rotate the cam ring 12 to a
position in which the zoom code becomes an absolute code
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but t on. Front part 28a.of the operation button array 28 conprises a
2-stage switch that operates as a photonetry 5 switch SW5 and shutter
rel ease switch SWR. One rear button 28b of the operation button array 28 on
the rear side conprises a tele switch SW for controlling the zoomlens 11,
while a second rear button 28c of theSoperation button array 28 conprises a

\éw8de ;ggbﬁhtﬁ%\bﬁﬁtﬁwi 0¥ Ftlmgddml&emﬂn{e@ﬁfs J;ﬂst'h 1;31@&@&1 ee vat t ﬁhes
a an C re.lnerre 1LO a en one swtc 'S
oper at ed, &3 A% t’f%’ st c‘ﬁ%ﬁfcé’ﬁn 1%8“%33 °‘beng§S|°r?d“?’F% shutter

but t onlﬁélhdle’swaymaahlsvfoe's imidd cartdingdtrey maﬂc ﬂ@ﬁh wifl |the Ulerys ‘?
depr esghngy Shti:e aﬁi‘%ﬁﬁ Q?‘Sr ﬁk‘t bRE RAndild M@l téﬁersgge Eg Y dheVR By
gt on 0 %

depressin e port e operation button array e the tele
swi Pchzool agBS.consequently, tilting the generally triangul ar nenmber

downvward, For instance, !88séREMtNe! Ofraile | AumBb#! WE 'fhé @ﬂa\ctiﬁm that
causesg*lhe zoomlens 20 11 tp extend fromt{he, ¢ganera bod

depr estPRgCpRETRoAS SiVvaN BRIGHRFR bﬁ‘?{"éﬂt ??a?“ﬁﬁ‘(ﬁ@st o8 FHR switch
SWV tdatéspbam ast thel@irstr pliaced ofn ulplaatammulrﬁutmanmmmlﬁimh idat the

zoom | nt.o C ot il on he zoom
not or ggsr%écofﬂ g#ll Eggs%hén%rfa @fﬁggﬁl C nexe tesba seglf}}aénce of
i n30r uinfdasthapedswitrhing c meanst c¢peE§W'e©r togelectipedysawiteh shown=in

Fi gs..¢nd aml%airbrpaaﬁ' eHeraispiiey T €% i | CmoXhencplecerafbody 25
conpri ses back ,caver (filmconpartment cover a main switch 30, a

oo Lipdakabie 4 Pornatinhpn It RS L kovel ol Shgh] BELEES AR 35, "o~
red | angnsndi cator (LED), Rd, and a green |anp indicator (LED Gd. A fil M

presence dgtect or tch 33 Ls oparable jo.detegt t r f Jilm
while a w ﬁagg‘ul &8 %?%ﬁeﬁﬂtl S - |3' ol e“;t%‘qgeng}’at gz%aé) eggggg (}feé
r esponembodingptadfatbiend nofentiemgs thd neamera f comppleeenge Q!mm‘br swi tch

33 is eypk 16hE RttSBdmatdlan Mhickehe vben 188sfiirandrd idid@ex( pat ron)
's pl acﬁgtéﬁl 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 me_asurerhent device 24, comprising a
20  position sensor (PSD) 57 and an infrared emitting diode (IRED)
56 The strobe 22 illuminates a subject to be photographed,. the
cds photo cell 23 measures the brightness of the subject,
and the infrared emitting diode (I.RED). 56 emits infrared rays
onto the subject so that the position sensor (PSD) 57 outputs
25 a position signal according to the distance from the subject
by receiving the. j.rifra__red light that is reflected from the
subject. The zoom lens 11 is associated with a movable lens
barrel 27 which moves relative to a fixed lens barrel 26
connected to camera body 25. The movable lens barrel 27 is
30 displaced between a storage position (shown '-_'as a broken line
in Fig. 3) and a macro extremity (shown by a solid line in
Fig. 3). 1In this embodiment, the focal length of the zoom
lens 11 is variable from approximately 38 mm to 60 mm in the
ZOOm rahgé. .In addition, the camera of the present
35 embodiment has a macro position and a lock position.
As shown in Fig. 3 in particular, the upper portion of

-
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17 filmcartridge conpartnent 35a, the leading end of the filmis put on
spool 35 with its perforation in contact with the film advance det ect or
swi'tch 34, and the back cover 3 is closed. The film presence detector
switch 33 is turned OFF 5 whem: it is fully sunk intg.the wall 33a. Wen
the film presence detector switch 33 is i the OFF state, the filmis ready
to be advancethe Teamexh |aoptaddiscateor gahéradly wtani afhguphatlynetshaped

swi t ch SUB | 8o0eRt983e dhiibiy! oBRyC I SLRchS 1°CHTlo Yedd 10 GHU LSRLY

When the shutter ease i's pressed "and emts
li ght, . the rbatn:anp i-nBrentopaxt | 38a0f nﬁbeslqpenaﬁimmabeﬁtenhaarn@ 2Be

red | anp indpempis@d has ﬁsl:@@eoeéﬁfﬁéh@tﬁﬂ Y optrhths - d¥€ a0l BREtOAERry
i ndi cator _Gd bl,inks if the, s

[ en_the photonetrigc
Lot oot Qe sv e shlsy gy AhtEex relSfee AriLeD svRae R YAt Spften
for the red kabp ofdithd obpled) )atdmn bhetenbj &erays 28 t lom the preper side

by st 1 di gt FERBEARSEo e, obe SORYAR Guaf| 202, iR OTLig Bhel haoh P PEHET,
A, The nai nl3wi while0 xoseeondsrearhbustomsiz8mnof| theblopeswticn: bubtay a
| ock posi t1 ol b Zaafpbeskll ol wiled W R IFCEARPARL | BBEHLL il IcERENe

main switch e direction arr ow omt | ock position

SW. to the zzeamedensosiiion Tese thFFSmsc"f’?é:ql'tﬁﬁ( 283 ¢ i28P S%\Edt F8heare

macrQ posi ti ghteSYblatRaein fdlicht e faaHRbA Stha®NREENt DnesCBRRChcakky
shovvn in Fig r driyve circuit, 500, CII‘CUIt

b 00
etc.; are tu?ﬂ&&a%@%y t* it goﬁbi Lt itHP ot %PFFca?aBB\ﬁg"r eP a® 6'@%

100.%.30 . DePredsingatdle 3hupteat csutbder 28 hadtway @fctmanasn Ore)

and has the cABRBLELY Wytlap! akEN0 dhiTee SRy Wedtide 1yl thel chaetes

the request or 4 patfon mar ates t
| oadi ng B% tREtEPPNR8t petivakesnihgerelorae,swit c?1"ms“71’ti-nd a focal Iength

val ue 35 i ndi catmﬁgiéliﬂﬁeQQSmylﬂlieCﬁotﬁﬁoﬁ%ﬁﬂ&pe‘k&’idmlﬁﬁt&:dl'p%fz&té'pms
functions tq k%%é C&é h@efgt sw1 gf'n SWT and, consequently, tilting the

generally triangular member downward, " the zoom

motor 10 .is rotated in a direction that causes the zoom lens

.20 11 to extend from the camera body 1. - By depressing the
portion of the operation button array above the wide switch

SWW, the zoom motor 10 is rotated in the opposite direction

such that the zoom lens 11 is retracted into the camera body

1. The rotation of the zoom motor 10 is controlled by the

. 25 main CPU, which executes a sequence of instructions based

o upon which switch SWT or SWW, is depressed.

As shown in Figs.- -4 and 5A in particu_lar, the rear

portion of the camera body 25 tomprises a back cover 29

(£ilm compartment cover), a main switch 30, a mode 'switch

30 31 , an LCD panel 32, a back cover open/close lever 36, a red
lamp indicator (LED) 'Rd, and a green lamp indicator (LED)
Gd. A film presence detector switch 33 is operable to detect
the presence of £ilm, while a wind pulse switch 34 is operable
to generate a wind pulse in response to the advancing of the
35 film. The film presence detector switch 33 is sunk into wall
33a inside the camera when the film cartridge (patron) is

placed in

i L
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I's displayed on the LCD panel 32. For instance, as shown in Fig. 5B, the

LCD di splay panel 32 includes a filmstatus indicator area 32a for .
indicating filmrelated information 32r, a node indicator area 32b
for indicating the 5 photographing node of the canera, such as a nornal
node 32s and a battery status indicatfor area 32c for indicating the

condi tfsmmof:aeemageb t%&tnt 1354 h&né Iwaaﬁs¢oenahawn the Fiim 5B, the
filmstatus, indicat ervesto teagé_i{l -shot film
v ol Bitoon ERorY sE At TS orEaretien” il FopBRpeoy &senting
the | ofilllmg adivainder)debeeton Switchs 34 ; sandodkdesl back tdwvemansras t he\ [yl m
frame pygheg, 0&'11%' E‘iﬂ.@&iﬂﬂ%ﬁcé 'Eeé% '&9&%%3%& 19N L Srp L. Fi-0:

5Cillustrates atin ternative i nformation.
I n % hivhen| d& risi 6#11ffheswk miste: Jehe nwadat 0?3%1* ea WEn hthepfddmhanged

t o i ndheeéentbeateeatokrenyiftchl 3Bhd s qain tlewnsoFPhstatehethede inndijeat or
area 32b gas been changed . to indicate a daytinme synchroni zed node 32x. 20 °
The bax$R79Y LPabEsafd¥aleefor area 32c indicates the condition of the camera
battery to The peat qwnqpmﬁdlcaﬁ’dme RAMy1A ik tﬁﬁgnBEhehQﬂldtumeﬁidlcﬁat ors o

out 1 | e VB CRe "achzpdapd 098" sRAODRL EniBen Rl i Beeti ik ”‘?222 "
ark0 i |neti neady. Wem the shwtterbzelenpe; @qmqn SWR dbs presged the
outl i ngn@f thlesepBBba2balehdits 33lgrand a{&yré’&'elaﬂg §ALREaBOE REE is

| evel CoRETIuPUREY &?ie@?aﬁg?baﬁf}sﬁy%ﬁ" LAE° ed dapey thelles ter@pgﬁg|

bl i nkshassOaThos peireclentg ONedutlye cytaelrd)s. t TEh@hgtregnaphmp timdiemtaae the

bat t CR f t f
forc e HUEREB. 1 TS VRS SRS, oo il BieC ittt 1
| i %fui switeh aiSWsands FAeprgased hands itl hspr Edire Heluminatedi t(@s 33

det ectgedbpiBbsCRBOW fofi tRd Nrkle LARE! 3ndicHt®rT@RA) CRbENT Eh

m“rcﬂéiﬁéht is within the proper distance for the taking of a
flash photograph. ' _
_ The back cover 29 is opened by sliding the back cover
20 open/close lever 36 in the direction of arrow A. . The main
switch 30 comprises a three position_sl-id_a-bl_é switch, having
a lock position: SWL, a zoom position SWZ and a macro
position SWM. When the main switch 30 ‘is moved in the
direction of arrow B, from the lock position SWL to the zoom
25 position SWz, or from the lock position SWL to the macro ' .
position swM, power for the camera’s components, -
schematically shown in Fig. 8, such as a motor drive eircuit
500, strobe circuit 600, etec., are . turned ON by the
appllcatlon of electrical power to a main CPU 100. '
30 The LD panel 32 operates under the control of the main
CPU and has the capability of displaying a free wind-up
mark, which indicates the request for a free. film feed; a
patron mark, which indicates the loading of the film; the
frame number of the film; and a fbcal_ length value
35 indicating the position of the zoom lens.
A switchlng operation functions to switch the data that
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Piquid crystal panel 32 so as to give display priority to the frane nunber
of- the filmloaded in the canera. Wth respect to indicating the status of
tshe filmand the focal length of the zoomlens 11 on the display panel 32,

the main CPU gives 5 priorigy-to the filnlfrane neirtber . This first piece
of updatable information is:stored in a # grst nmenory. The indication of a
second function, such. as focal | ength i ri ses secqnd

pi ece of %ﬁxﬁﬁ%ﬂﬁ%y?%f%Pnﬁ??oﬁcPha?an g% ?Par HS%WE eﬁeﬁﬁrfhﬁgghg

The 10 di snigy 8B, thmasenonddimpilayonpanelhesz:hspchydpanel BR1lm e gitates t he

dIS | ay of ¢ ti e h £ of: 1&
LY of LSt LHas i, Pot ARG ihd 61 BROFELS 000 pedfimial i

also recm\ﬂﬁi;npctsmﬁﬂamtﬂnﬂ1¢¢hppre§mﬁ§3cﬁgbctfﬁg sWﬂﬁﬂF%BlnghetHQIn

15 - advap ? ﬁ‘é&tﬁgdédfofb%hbe%déi%j' NgadH 5 N@t hePmal Ofblie 325
battery pr sence SWi t VB, zoom code i nf ormati on a.g DX, ¢ é? th
|nfornatHM?W%l%thﬁ&PEXté§%ﬂ“§sﬁﬂé%?§§?¥y35ﬁatﬁ§ql élci ng the

schemat i caldonditish r 6f ceaeval batteryos2t.t ern 26he oﬁ.lllufstrahﬁ.bnn shawrbe
di splayed in a_Jjmt i n i.cat E&g ar eg. An |)ﬂ§i&_fg;gr rcogtzr ol g!g%iss elg%bl es
LY §r an

a first type'o 3%t o 4t [rst menory anot her
. type of i nfiovitetally t aﬂﬂiqaim e@d i hlankeshnt nﬁhbny advalméel Fresunaft oda n

the fing ohi §s0i ¥ if,paﬁaapverntnha&oai Edsb N HEHSh NPT heo

that the infornation in t I rst meno I sp e I|n1ted
i ndheat i on koading of £ Qrw)t c¥heR,ta | glrlébpéﬁm Gg¥§g tfféa@ L ordd R p sy
i nformati Orbanseﬂperahed £iAm Shewie | Aulibgr, or tdktemmativielype thecuﬁdcaaoo

30 &Jontrols tégh) tor 10, and filmw nding notor 510. The notor
drive circd? ﬁt?%??eﬁ B ?ﬁé mai n CPU 100. The npde switch 31
operates to -sw tEi\gbetS\EemhlustMte@hdmg;rexpﬂwng:ang)he 3éndn@icg§}ﬂ%
synchr g pohgf lﬁ% fﬂenq(ilﬁ:‘o a\éy}h%the RAehigV §¢husdtrheidn, Svhdchradni 0
t he nornal phot'ogr aphi ng no e daytime
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 daytime synchronized mode
32x. ' |
20 . The battery status indicator area 32c indicates the
condition of the camera battery to the ‘photographer. The
camera battery 32t has two indicators 32y and 32z. When a
fully charged battery is ‘inserted into the camera, the
outline of the camera battery 32t ‘and the two indicators 32y_
. .25 and 32z are illuminated. When the camera battery is
&“; partially discharged, the outllne of the camera battery 32t
and only one ‘indicator 32z are 111um1nated. When the camera
battery voltage is below a predetermlned level (or is fully
dlscharged), every flgure displayed in the LCD panel blinks.
30 This blinking feature alerts the photographer to replace the
battery.- - '
The main CPU controls a means for indicating a loading
request for forcing an indication of the blank-shot film
advance request Ly on the liquid crystal panel 32, when the
35 film presence detector switch 33 detects_the absence of a
 film in the camera. The main CPU further controls the
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synchro phot ographi ng node is sel ected. When t he node swi tch

31 is switched to the daytinme synchro photographi ng node, the nornal
phot ographing node is selected. The selected node is displayed on the
LCD panel 32. 5 As noted above, the main CPU controls the function of
advancing the filmfor a predeterm ned number of bl ank-shots when a new

rol | of ,fj i d HhaoC ﬁgﬁ% '
request ghgﬁga?Fgﬁiggn ?gelﬁggnggea?tﬁb ﬁQﬁ %%W%éﬂ%fb€¥ €n1advances
are exefyeme pumbex @ferthe rfikm flqaﬁ%mctéxmmemo i Wit prespact upon
the opetat ipaichtifyy Hhid stitud o @yl £ Taleagte Stbésh PRGtANSE v

oper at i of .the_fil'm advance no 510 i's stopped when §he redtermne_d
inber Bhepzanm denS Aia A he disRiay gancl Yy qé’%%d?%‘b“t%g?h% BeEpur
det et i priokitige €6l hib falimarfmmet aAahberswi tu'hi§4 fi¥sti pdetie00be35 has
a spool ut fij n m es f one
frame tgsééo %2‘% jﬁ&‘@éﬁ&a{;?& %}Ogéowgr ?Br?t ﬁe ?ir“%%éf é‘?&\/ anor i on.
with a dpgicRtieon »firavesecondn fmcprieﬂbrreuchrrboau faral 20 ength
the mai nFRim#t PRV UnpPikesinG AULLSHES pietd/e SECNupAGlPIaled

into the main CPU usi ng, systemintegrated very large scale integrated
ci r cui t tpEfPymakdpn ot’(‘,?ﬁatj@ 2aL89t Fhared e B uBeRPEY! FRINBns tBR@r ansfer

ph01orreawpuéli§(oraﬁt I teHe f s@Bdriee whggg&?gg | sneltﬂfenalabla&S paﬂgdlcgnncew
nmeasur enen ev n t1op he su al s
Tont 1o\ CophaCREL g L ROl o B F10R ARt PRt oin, S¥bpRtibeCTEe o 0t
control thehevmmqm 6forbheheteher swiddch gBWT enwidengsWitcke S&W | &ED) aﬁ'd
'”anSfeiﬁ?ﬁ’gt ﬁﬁrﬁaf%%%'ie?ﬂts&ﬁftér{ ogw§he p@ﬁb“ﬂé‘uge%iﬂ 87530 $EB yehi ch™

receives g reflected froma,su gt to _provide d| st ance
measur ehBREEEN LR NS Fidn ex asgnes | siepect agnby. tehg33g, the £hMBra

conpsi seavanaboaetebtbe- suiteh UG wutt&xywmdaaidgalﬂmmim £3%in ( bot h
of whi c@hgr %attery presence switch SWB, zoom code .information anad
DX contact information which indicates the sensitivity of

the film. _ :

Fig. 1cC schematically illustrates how the various items
20 of information can be displayed in a 1imited indication
area. An 1nd1cator control means enables a first type of
information to be stored in the first memory and another
type of 1nf_ormatio_n__ to be stored in a second memory. The
information in the first niemory is given priority over that
25 in the second memory so that the information in the first
memory is displayed in the limited indication area unless a
switch that is responsive to the second type of information

L

O

-

is operated. _
As shown in Fig. 8, the motor drive circuit 500

30 controls the zoom motor 10 and a film winding motor 510.
The motor drive circuit 500 is controlled by the main CPU
100. The mode switch 31 operates to switch between a oo
normal photographing mode and a daytime synchro .
photographing ‘mode. When the mode switch 31 is

35 switched to th_e normal photo@r_aphing» mode, the daytime
synchro photogrephing mode is selected. When the mode
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35 activated by depre55|ng the shutter button 28a) a power source 300, and
a strobe circuit 600 which causes the strobe 22 to flash. The strobe
citTcuit includes a capacitor (not 21 illustrated) which is charged by a
vol tage booster circuit and Boost circuit. ~Currentecharging this capaci t or
is sent to strobe 22 so that it flashes. gzgferrlng to Fig. 6, camring 12
is installed around 5. the zoomlens 11 7and i-s l.inked. to zoom.notor .10
through secswitgdar 12a and 3& nileh setohedn belvdhes mtmdsmnm

zoom | ens 1gnaeegrUglihg (H8akg! athe) Abriiil 2QHBEOYLApKIAY hodd is

necr@pl sm Wwhjch”i s not Shown iN the draw,ng._.In _the Canera enb%%%nel

present 10 S¢igehefon, Therispinghen Eﬁﬂﬁellﬁl r‘&}%’l@r-‘( PR nthee L

| ength of t3w.lens 11, a change in the open- aperture F- nunber accordi ng
to the _focal en ch d a_deter at i wh her, .the | ens
is at tie wide eé? gﬂ?ﬁ? a?‘r‘?g'et'e xPRER &) t?l%“ot?ﬁﬁ% ﬁﬂ& MYy g
position, adviamcing ktpesfli.lmn fors aapirenbttlemmnpd:lennd:tem dﬁ)rb]rm'llt-mlmtg
various op 0 ehceqpr egted Nehe! © t
required i ﬁ*tg%ir}aﬁon c&gle giﬁgﬁl g'tsse ure c%mt'lfﬁeta rcu%lmer e%ceﬂgf
camring 1zacmrdenqe>uwimsh eerlmaﬂiag wequesy, intication geataed 20

contact th%é‘é}ﬂé«‘ PrBER WRichOthel HidhiadHot efi BR aavanses h&@“é@cd@@)
whil e the remaini n§q hree big{sﬂhgcsw;zco Zgl and ZG2) are. sed for co :
e

det gct i1¢h. BY ppexrating %xﬁ pget BREQY 21O 15k depe! SIURW 12
V\hen er m peraion /6% thed mainc @witoch GDtaed €he meléaaecsmdltui \mRand

f th d "
Genbcat od. Y PR RCRdR BY RRECHn didlfed YEDE of0 P18 Blophed Shen

"1" s gendhf e@redeharmined hnsahert phf ophankoshekt eéramssulgmﬁ beeh
gener at ed RaKdit, cqmuebsysenga atboneke P ciftpute Aetebes oACCH £30the C ik h

the gr coryespon zoom code ZC. * - Shown bel ow t he code
pl at e cli%n(la%‘ﬁrbcee%%ﬁﬁc 0§W'€8$\ 34.

Winding spool 35 has a spool axis about which the f11m is
wound as the £ilm advances from one frame to another.

The main CPU 100 performs the transfer of 1nformatlon
with a sub CPU via a drive IC. In the preferred embodlment,

- 20 - - ' the main CPU, sub CPU, drive IC and
autofocus IC have been incorporated'inte the main CPU using
system integrated very large scale integrated circuitry
(VLSIC) to create a custom IC. The sub CPU functions to
transfer photometry information from the phetometric element

ggrzs 23 and distance measurement'device 24 to the main CPU 100;
In addition, the sub CPU also controls the transfer of
information with an autofocus IC. The autofocus IC controls
the emission from the infrared 1light emitting diode 56 (IRED)
and transfers output 1nformation from the p051t10n sensor 57

30 (PSD), which receives the infrared light reflected from a

subject to prov:.de distance measurement information to the sub
CPU. '

As shown in Fig. 8, the camera comprises a photometr_ic

switch SWS and a shutter release switch SWR (both of _which'are

35 activated by depressing the shutter button 28a), a power'source

' 300, and a strobe circuit 600 which causes the strobe 22 to
flash. The strobe circuit includes a capacitor {not
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code POS that corresponds to the zoom code ZC, as shown in Table 1. The
position code PCS represents a hexadecimal value from[err] to [err]. 35
In the canera, there are 15 detection steps that correspond to the focal

| ength of the |ens. Hence, there are 15 position codes PCS. It
shoul d be noted that the focal |engt indication is'set to 6 steps that
correspond to the_position,cod 0 detec srtrons using three
br ushestl1iystrated eﬂgggﬁr}§:(iﬂ§§ﬁ43%¥rélaﬁ ?%ﬁ fdFgeithe zoom

code i mmbrmsst ocinlcditarent:u:reptpchatrgdng thilsn dakpadrﬂ:mdr i®nsenthe

absol utg, . fobe ﬁtsgyupégvigcgga&g e to one correspondence bet ween t-hg

part where the posrtion €o equal s [err] -and [err] and the zoom
code ZC 10 Refierwing" to" Fig.' 26, ggan" ying/vhlzeisheinetraau avdunds set by

proy. d't'i& azbBRCAlHE CPOL " RHPNEENG] nlik@TdWe@@ tz'%% Oﬁétbf?“ 1% denealigh! | N9
[err] 410 . Yen PGS equal s

t{ﬁrrgﬁﬁﬁnd 1t he zoo code ZC egﬂ )
"[err] 'seq 1343 and RinieRnl 93y IlBCh %vwseee ?Bﬂs"b’&hﬁ’é#"’% and °
the frane Cﬁodrheléxfslslﬂjacéof&i&ﬂjeﬁbbWéi i@@tétﬁd&n(@ﬁttﬁéowomtﬁoﬁér t he

l ens tqQ a,l ock node. psi tiqn, code P err e denotes a zoom
capabl O bY@ AR ﬂ%%%“ﬂg’sﬁ'h o"ﬁ" et P! fs ‘% 'Eﬁ‘% ii’é%w%\ "acro T
posi tion thaflni £heseanfexa @HMWQJMIQ)QJmﬁgnt The 20 boundary section

Dbetyeen g onk PaFohaEedh tQSnéBPﬂiggn% cranifd: | 135 %ﬁ;abf%)iiange and

t he rracro posi t1'on denotesa stop pro ting ran PGS
0 1 length 3of, theg gens7 ¥, gaAc nge in the" opgnz@pertur@ Fo

1 1 nhnder 1accoi'd]ind- ko the0 fochZCllengtﬁ cBangd amd la 1 .0
01 1d1eteormination1 as Oto whether the lens 'is at the wide ~
extremity, the tele extremlty, the macro photographing
15 position, or the lock position, is automatical'ly detected
for performing varlous operatlons according to the detected
information. To obtaJ.n the required information, a code
plate 13 is secured to the c1rcumference of cam ring 12,
while four brush term:l.nals 14 (ZCO, zc1, Zc2, :and GND)
20 contact the code plate 13. One brush operates as a ground
terminal (GND), th.le the remaJ.nJ.ng three brushes (ZCc0, ZcCi
and zZC2) are used for code detection. . ST '
Fig. 7 is an exploded vflattened" view of the  code
plate 13. When termlnals 2CO, 2Cl1 and Z2C2 come in contact
25 with a conductive 1and of the code plate, shown by hatches. r;a
in the drawing, a s1gna1 "o" is generated, while when a
brush does not contact a conductlve land, a signal "1" is
generated. Thus, a three-blt 1nformat10n detection signal
generated by the conductive relationshlp of the brushes ZCO0-
30 ZC2 with the ground brush GND corresponds to a zoom code ZC.
Shown below the code plate 13 (in Flg. 7) is a position
code POS that corresponds to the zoom code z_c as shown in
Table 1. The position code POS represents a hexadecimal
value from "Oy" to "Ey". ' |
35 In the camera, there are 15 detection steps that . -
correspond to the focal length of the lens. . Hence, there
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hi b- ited _ |ted Absol ut e
Rel ati ve code . Absol ute Code>

Code The ci AE 115 opbisjdreti opodesdPABLh { ib cshasiEdl cheodydted 28 hathethe
present i “V%Bb'aﬂ“ 1‘@HdthJﬂééﬁorﬁxj@ Adietdié et S aNLE Lo p%g?oﬁd tdhe

operation of _th rreravm xplained wmth reference to a Ity of
fl sweharts, ?ﬁoﬂﬁ’ﬁ rg§0dﬁ2P§S In the foll owi ng description, the

details for the meordtdett em@rmsewsﬁmwscafﬁm thiéel b\iﬁﬁﬂe@} i 5t 30s
expl ai nﬁg while proce S|c&r atln o t.he shu ‘iter cont r.ol 1&% :\"?’GD

advancengnt "EFEERETY] | prtdve, <R FBigh HR 2988
has four secode sn.gnad:oinmms férsfd:ifﬁerbﬁmnst;ep/mpobmardmms In the

fhu“er‘re' Q{nSQdEl ‘%:SS' Aése?f’ut&ogg ti@ ts%éc:}f‘y gévfﬁiha o

I nes Bat |es power 1 reg u or
310. The OE@%KQSmd%nmvtﬁeqcﬁ%oP%FheWhQERpGMtEO%ﬁt%% @‘aﬂ%ra
are control peg efRIE nngl{% t hq nnput of I omy t hg bawa ey | 266# %dé:hgg

A backup_capaci cur to t i‘n CRU .1

bat s or yL8008AEANG 08y 21U, o o ¥ FRaLith €rde 4t 586

conpsj ses abpl pr&kmﬂ;imgf dDNFépéaﬂ:Bd séorseéﬁéndéﬂceNButkvems|1ﬂte:)rpoéﬂﬁland
406 Fover sctPlenetiiigithd 3 b8, nlgnr Bngl Yiid oo £88HT e (Mpa iy

rmt 10 acﬁéf‘dtng"ﬂb‘ four-bit SI gnal S FQN N, REV P, REV N and FOW P
outputted fromthReRRipbsrRuals "Oy", the zoom lens 11 is drawn into
15 the fixed lens barrel 26 and the front of the lens 11 is
covered by a barrier (not shown) to set the lens to a lock
mode. A position code POS of "2uy" to "Cy" denotes a zoom
capable range, while a position code POS of "Eg" indicates a
macro position that is used for close-up photography. The
20 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. |
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100, as shown in Tables 2 and 3. The zoom notor 10 rotates in a forward
direction to cause the zoomlens 11 to extend out of the canera body 25 15
so as to change the focal length of the lens to the tele range. Wen the
zoom notor rotates in a reverse diregtion, the zoomlens 11 is drawn into
the canera body so as to change theaf cal length of the lens 11 to the w de

extrenity. Table 2 Nornal Ro?&bﬂ&anQNN ___Fowp REV P REV N 1
Qper é’os ONof 2] NI 3la|s)e | 7l8|9]a] e “bta“%“_3
Open} 4 ON . | 1.ON {1 Brlake
Ope ot-af--oh—EFQANS L HOMP. 1 POy D R‘:VNl\_J
Oper} 2c2 ol o 1 fala| N1 | 1]aQu|1|adumyl r0t1atlon3
Oper} 4 ON } - 1 L1l 1 AN | |Blaké 5
Ope—Fhe—fotHtoprrg—gwtcies oy derraforatiof—t tHrefratrePo—3p0o: (1)
Lock M tch SW, @hijchOi § @efl1tp DN @h¢nOtfhe ihipn”let(.h 38jis O} to the
Ioclf posi tion; {20 _ 2) Macfo spit¢h $UM \Nni_h is 'set o ON phen the-
mai - SWTCh 30175 SqU_rtojrhe magro positigm, &l‘:fl SWTEI—SWF| (el enent
33 1#‘?@9. 541 whidh 1s{d@pr@ssed by (hR[Pi 868 iint o®{he Capera, and
bei pg set to OFF whgn thé; bajck fover 29 i g cfl oged )5%1 (4) PBattery -~
SW 1 SWB, _mich] 1s fsetf tp y, yechaficlal Tl etecting _the
preﬂ;g#ce of a3 bat _en'y;g 2 6 _7 4.@ .' ?l; 4¥ S 0_- : o
 Indi- 38| .38 |38 | 42 | 46 so| 55| 60 | 6ol 60 -
cation | N B | - _ '
(mm) -
LOCK|sTOP | Zooming area - STOP| Macro
pro- | | o pro- _
hib- |} : | hib-
ited |- ' - ited
Absolute Relative code Absolute
Code ' : o Code

The circuit configuration used with the camera embodying

25 the present invention will be further explained_ with reference —

to Fig. 8. The operation of the camera will be explained o/

with reference to a plurality of flowcharts, shown in Figs.

9-23. In the following description, the details for the

zoom-related processing concerning this invention is

30 explained, while processing relating to the shutter control

or the advancement of the film will only be briefly
described. .

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

AF unit, which performs shutter-related processing, is

35 connected to the four serial signal lines. Battery 300

supplies power to the_ main CPU 100 via a regulator 310. The
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(5) Brushes zZCO0, ZCl and ZC2, whi ch cone |nto contact with the code plate
13 to detect zoom codes ZC (these brushes are not technically switches,
héwever, as they 30 function as switches in the circuit, they are :
expressed as switches for convenience); (6) Photonetry svmtch SW5, which is
set to ON by depressing the front switchahg8a of the operation button array
28 by one step; 35 (7). Release .switch SWR - which is - -set to- ON
by depresdiGR) PABSA; o}l s%OOM BBEOE! 1hheabferaliheyi SOMPORENts, phy the by
UM)stepSpdﬁaraZQMBtebﬁtﬁmnr@dSHEchuthgltdﬁihéoﬁab@@sdmramstm;rear

tch 28h.0f the rat button array and e
svm \ch S M é‘he tﬁwb%f:%ﬁsdeprzgsg?%éu cf‘F23%0o1s%tc‘?1§’(é1\q|§al’ﬁJtter
button 28 clfmnialtpcmelmelpef:?vr A Ot h&le‘mlﬂhﬂ\nlmjﬂtmw@ﬂslbyzmmd ng

stored 5Pr- ],% ,z%cgn control based on the conductive condition of 10
brushes ?‘% Contro zoom notor 10 according to, inputs fromthe

switches and t He BRJRK cORration Giycuil 406 CoMPHASAS v cRANERd ity ©fe .
zgomI c?demp tbﬁatﬂﬁistng Gﬂ‘gﬁbﬁ] ,comint nerahflegaﬁgeads oahghe:tdé andt _
absol ute co cti : e pattern, of_changes code, infor i on
associ at eH‘lﬂn%tllP%t%e }Bﬁr“rf'ﬁg sk § Bet%&%ﬂ%rh g‘? i 7 ‘?'ﬁ]eni Scode
and exani ferwastheandr reverisiec mmlgeononfmﬂee Wienis , t tmspawtetldr nsf the.
changr o O%@.o#glngs(c@ e t P5ofin V\ﬂaﬂﬁr' ot I&%c%%n‘{:f)g?o | foﬁlfii;f{:egrlgaw.@ the

patte def'erm ne change i separation of

at [dst BRYW Mrus*FtEVer REY dhdang) EP@’ éhoouf—Pth%dcﬁaﬁQ‘e the d‘!]%it‘ocgubrush

separ ati onpoRr ey RiHow & 1f EY &t O HlgtHe zoom code to a position code .

aft&i the 25 q?%t ec;ggmcfltn% r.’ fgdrotates in a forward direction to

cause the zoom lens 11 to extend out of the camera body 25
15 so as to change the focal length of the lens to the tele
range. When the zoom motor 'rotates in a reverse direction,
the zoom lens 11 is drawn into the camera. body so as to
change the focal 1length of the lens 11 to the wide

extremity.
Table 2
Normal Rotation
FOWN | FowPp | REVP | REVN
1 . . _ Open
2 ON ON _ o : : Normal rotation
3 -1 | Open
4 ON | | oN | Brake s -
5 ‘ | : | Open
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the zoom notor so that the camring is turned to a position in

whi ch the zoom code becones an absol ute code when the nenory for counting
is erased. MAIN Program 30

in Fi
camer

gs.
a.

9 and 10.

Associ at ed prograns,
called by an instruction of the 48X @ ogram

‘The MAIN progra

The MAIN program fl owchart
ecifies the basic operation of the

are executed after being
Steps 1-22 of Fig. 27Ais a

calle

P

subr outi nes,

sunnaé CIA qQf 35 the MAIN programillustrated in Figs. 9 and 10.
%X?%lscgbs SIFWE i nstructions . necessary to. performa EATA /0 27
oper n,_whereas this ooeratlon has been su lzed in steps 51-64 of .
Fig. 10. FBR NNStjru t[hatRqu@shbwrhEm W hel MAIN program fl owdhart
Fig. |[27A have beer | 'abel I ed |such t hat t hey corregpond:to the instryctions
Iisttﬂ HA—b—Fi-gs-+-9—and—104th-st-ep—{f-eferedtp—in—the—dr s."§"
bef orfexan i nstructli on nunber]) 1, the sfatus of _achop@mtch IS inputted to
t he th CPU 100, mhlch stores‘the detject ed sett'nQS'in a nenory.- sq as to °
pr ovifdeta—sertes—qgf—rrta—iswtch—vah 10 : ' ] is
examijnedl to deterfine if thd flagchhs been it tt)JNormaherpbetionr_ flag
i ndi dat ¢s t he relijability off the positfion code. | If the flag is set] to 1, -
procqs3ing advancgs 1o Step |3 - 1 thg 1ag T35 SEr 1o 0, a PCSHTHoy CODE
| NI TI|AL| ZATI ON (ﬁ’OS INI) |subrouting is 15 execﬁﬂ% at step 4, jwhich -
wi Il |beldescribed{bel ow. THe POS IN |subroutinelis run when the r Iat|(FJ
code ii used 'he "‘POS ‘detject't on and has t characteristics of §
conpdnéent sﬁglfl( to this qanera. Inistep 37 th Eﬂ%% of the swijt ches:
are ilnpptted once}20 npore. t The purgose hik s | any o’
dynaﬂtg ‘changes |m t he settifng of the Swi t ches bly ring the red read
settijngg wth thejdata storqd in menorly. In step;5 battery swtchiSWB is
exanthret—t-o—det-erH-ne -
The following sw1tches prov1de 1nformatlon to the maln
CPU 100:
(1) Lock sw1tch SWL, wh1ch is set to ON when the main
switch 30 is set to the lock p051tlon,
20 {(2) Macro switch SWM, whlch is set to ON when the main
switch 30 is set to the macro p051tlon, .
(3) Film switch SWF (element 33 in Fig. 5A), which is
depressed by the film loaded into the camera, and being set
to OFF when the back cover 29 is closed;
25 (4) Battery switch SWB, which 1s set to ON by o~
mechanically detecting the presence of a battery; o
(5) Brushes 2C0, 2Cl1 and 32C2, whlch come lnto contact
with the code plate 13 to detect zoom codes ZC (these
brushes are not technlcally switches, however, as they .
30 function as switches in the 01rcu1t they are expressed as
switches for convenlence), _ : _ .. ,
(6) Photometry switch SWS, which is set to ON by .
depressing' the front switch 28a of the operation button
array 28 by one step; _ .
35 (7) Release switch SWR, which is set to ON by

depress1ng the front switch 28a of the operatlon button _

is illustrated *



if it is set to ON. If this switch is set to OFF, that is, 25 if the
battery is renoved, processing advances to step 6 to diverge to a BACKUP
séries of instructions, to be described bel ow. The canera enbodyi ng the
present invention keeps the data stored in the menory for a certain period
of time if the battery 300 i-s renoved (ing., due to a 30 battery

r epl acenent geratlon) by nmeans of the energy that is stored in the

capaci tor 33%ray PR RY: A &U8RF fhower supply is used (i.e., capacitor
320), operations(B9quzbohg Bella gewihtety SWEsUNnghioh nist ket prehi ONt asly

This is acc lished by di ver i, N th t When
operating tﬁgB’éﬁﬁEﬁE? &% S tcgEtze ogf %A(%((l)ég)céi{%l?%lﬂn'ﬁ%@o% %r%HYI%st I m
| oadi ng i s dpdfornmed by pulling out the filmto the point where its -tip
end is lgid on in 0 0 It I o] g il

| oadi ng requesthPg ?8§r %léﬁ ? F?\lgnée ‘gﬁi 1e‘r P]éa%ceg@usg Tﬂeslg&
flag operat@%ﬁ§e§$énﬁerﬁéﬁw§ﬂlhﬁ¢1§t %ﬁ'@ Auddon 28 ¢ uct i ons
(Fig. 18), step A8 Qfaih S€PUCANR .sﬁﬁél Qﬂé Lo PESW Digh #uRBeEbns by
operation (FI%: E%‘ % s 350 and 352 of a series of instructions to
perform a LBAEFBEEPEL FGR e8 Progypmsid steps 398, 400 and 401 of a series
of instructions (d)p&odoi neantfdK basedt iom tHe gcoﬁ&n)ctavele:on&ﬂtlmas of

t he MA ,?gﬁéﬂ% gyhen it-has been determned that’ the battery is | oaded
(ste?T , 14 are perforned to deternine whether the filmswitch SW
i ma conditi oh2MGPé§y'°1| tthearzasam qeetomt 1R aeeardbngf tominpadisnf¥emgs.

| f the condghéogwitches Hhbf ehanzoomoWodeat was esti mat ed, an indication of
the\LtImfrane I h on LCD panel 32, whi t he sane_ a
what ks est 1 mat 30 BRI AN GREOT RSB GBEBREYnRERFesei e EnEngopl frote

| ength or fas nﬂranposMM| cvde sbynicvuntidgonthae dlﬁ[hgaaselfﬂﬁnamhe

proces g S 2 Bnio- Thus, in step 7, it is determ ned"
whet hersigt]he ajdﬁg %Ir)l N eﬁt? r'] is set to 1. This flag.is initiall y set
to (4) Hold the pattern of changes of code information

associated with the zooming operation: .
(5) Detect changes in the zoom code and examine whether
or not the change coincides with the pattern of changes; |
. 20 (6) 'If the change in the zoom code is dlfferent from
the pattern of changes, determ:me whether the change is due
to a separation of at least one brush from the code plate
and, if the change is due to a brush separation, prohibJ.t
'the conversion of the zoom code to a pos:.tlon code after the
k.« 25 detected change; and
(7) Control the zoom motor so that the cam ring is
turned to a pos.1t10n in whlch the zoom code becomes an
absolute code when the memory for countlng is erased. |
MAIN Program __
30 The MAIN program flowchart is 111ustrated in Flgs. 9
and 10. The MAIN program spec:.fJ.es the basic operatlon of
the camera. Assoclated prograns, called subroutines, are .
executed after being called by an 1nstruction of the MAIN
program. Steps 1~22 of Fig. 27A is a summary flowchart of'
35 the MAIN program illustrated in FJ.gs. 9 and 10. Fig. 27A
discloses the instructions necessary to perform a DATA I/O



0, nean
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ing that the filmloading has not yet taken place. If this flag S
0, a determnation of whether the 25 |oading request flag [err] is

1is nade in step 8. [err] is initially set to 0. Wen it is

ned that both flags are negative (i.e., set to 0), the filmswtch

checked in step 9. Wen the emd of the filmis pulled out so

t hat

s garb.{%o ﬁner&aaglFﬁm%%E&?wgﬁ nag wéﬁCfgleﬂfna%sza Ciﬁsefl |

ilmswtc an e (6] |n rr IS Se in
Ctep 20 SERHE S 160 T8 | FEToatPng SB8: APPEAUEE PRSI FHAS e, SHOHeR vhen'

this fl &pe MAEN prdgram pﬁhytcﬂrartoopﬁ li‘a.gk t2)7185hahes betegp TajeeXied he Ut
per formed iy ghER Stﬂéy PER el o \éhe{ﬂrﬂe?ﬂ}é' 'ﬂ?&%%@t‘l%dss goHpLg! ei ”‘e

ore metes IS ma

Figsm® @Qd(imeiln step 9. "The filmswitch SWF is set to CN after
t he flags [qrr{]sﬁ&p[?féi‘ei‘f‘é@ ESe&nSQ:fhé’WlﬁFhﬁﬂﬁ;é)aﬁg egwehedd s Hpened or,
m h s be r ewo l&rﬂ? - fornmer case, lPg 4ej’l’ and_[err]
Ipskrustisn AT 1930 AR o1¢ HIOBEERF o { he
LCD pantb 3:|21e| @me@ﬁcw 100 Thmﬂdﬂ muo&c&s:a&nearuetsemerwingglmlay ?l ven
al.J ength.i X GE ent pa orarily
B'gﬁl & sp a ﬁ tﬁg%@gé cfe?dt Yg(;ngf Eﬁg#? 1 W%'tclhes‘{a Hade to
det 3Pni Ae RdsitHon ofildagFppgudst éxaminedr Loj simrmmq if| thehiglddag i s
had NBetifl Hatl Ofol NE, MChReSVHLER t2WH a@‘ia&ﬂ ihagleatihd ChnyL a%’

ésteps .16 and 1§é1t0 def ey m ne whet her. the
eLiAR iddsys oF ddhe Perhpign °?¢ethe§fh§¥}§ Ehadgdf SHtodstng

ave ,15 changed sin

\a\‘

prbeeeshﬁgDamerrﬁies)rtd séegp 18). 14 ftttdnefmcjlays been teo o:,ha=nges

UL O i Eo “Def P rRrinTrov n bEP, Tph “sBbERiee) O Cha

akﬁeutfeﬂomtstsmawA,Thdﬂmkwtmtbh 8ekciribedt bed o8N wWihe POS
INI subroutine is run when the relative code is used for the
POS detectlon and ‘has the characterlstlcs of a component
spec1f1c to this camera. ' _

In step 3, the status of the sw1tches are 1nputted once
more. The purpose of thls step is to detect any - dynanic
changes in the settlng of the sw1tches by comparlng the re-
read settlngs w1th the data stored in memory.

In step 5, battery sw1tch SWB is examlned to determlne
if it is set to ON. If this switch 1s set to OFF, that is,
if the battery is removed, processing advances to step 6 to
diverge to a BACKUP series of 1nstructions, to be descrlbed
below. The camera embodylng the present 1nventlon
keeps the data stored in the memdry for a certaln
perlod of time 1f the battery 300 is removed (1 e., due to a
battery réplacement operatlon) by means of the energy that

is stored in the capacitor 320. When the backup powver

supply is used (1 e., capacltor 320), operations requ1r1ng a
large power consumptlon must be prohlbited. Th;s is
accompllshed by dlverglng to the BACKUP 1nstructlons._ |
When operatlng the camera, the flrst step is to load
the fllm. Antomatlc film loading 1s performed by pulllng

(@

-
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the canera is placed in a storage or non-use condition. In thls case, the
position code POS is examned to determne if it is equal to [err], that

i §, whether the |lens has been noved 25 to the | ock position (step 20). | f
the lens is already in the | ock position, processing advances to step 21
and the LOCK subroutine is called. If thg lens is not in the |ock
position, a ZM REV subroutine (step 22) |s performed,so as_tQ reverse the

‘rotation cfP4thetRgonk ¥ oo ERe aPOiRY (WaeBy tsupEienend dst Haidiena
body into twnding speoli 86. V\hemtbenltma sthéche B lroasdein O @FFfithe

o oM 19, SRR Pedide oL Fhonl' 435 LafbEhoZinn Rl Plumn obb” ¢
35 requir axsecd seﬂ‘helse ey’ |¢perahbomsareorpemti ollnclstsep 257 of
phot ogr?ghxz he 'BA l?(ﬁ@”i‘ﬁ‘s@?ubﬁ gﬁge (§ hﬁﬂos'éﬁé% §Qgeof 33055’ éSE%p

24) to termne | I S equa ual
lens is al AQERrUGtions kR REGFIN P@Pc}'taén%‘r c(@‘é'gs Q)ad§ B§83P8

poi nt A shama I3rstlo¢ a19eriés|:l€§ in?stmicei;bwé t® dearfidrm prnoassopgradunces
to 5 step rei,n an i catl cou S t
to 8 and a br(?(ﬂ n&HP calalggd 9%t gt%gat ﬁg tor :}E of
forward di riat nuctloﬁsemoZﬁkrﬁonmtanh@CKnepenatmon wﬁuqh éédseQSthe f ocal

| engt h ,aof the LCD panel for a period of one

sec ndl(6 ere ter 8%1%@ gl%ggr}'ém Is re-executed. Wien it is

det €T ned thatWhﬁ?rﬁtxhﬁswheeh e#mermined tbatrithien batyers ishtopdad:
needs to bgqgteg NS YNPL P4 Psﬁeeﬂaakar&ear ko dEt@rmnihe Wifetds aﬁeds
to Re.in tg zoon1r Thergfor If the gltlon code PCS,i s greater
than or eq&dil® oSy C%‘(&'@p Ippea né%&n‘gh 1pNo W EXEPYandier €8T P

whet her theQMimdham1ﬁxnhaEKESfSlmexeadhng flaggual Ifo theH'cqisd BpidB) isWhen

POS 1S 1LeSy 3 ettt "drdul Wat Siad (étﬁ%!ﬂéd [ &lf i did&E1dn of NEnbCRE1RS 11

t he |OCE p05|t|on orf]t e boundary are
frame is shown on the LCD panel 32, while if it is the same

as what was estimated, the previous indication (namely,

either the focal length or film frame indication) is

malntalned on the LCD panel 32 and process1ng contlnues to
20 step 15. '

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

'&Mgzs loading request flag FLDRQ is set to 1 is made in step 8f
FipRO is initially set to 0.

When it is determlned that both flags are negative (i.e.,
set to 0), the film switch SWF ig checked in step 9. When
the end of the film is pulled out so that it is placed on

30 the winding'spool'35 and the back cover 29 is closed, film
switch SWF is set to OFF and the loading request flag Fr.DRO
is set in step 10 so that the film loading operation is
ready to be performed;

When this flag is set and the program loops back to

35 this step again, the test performed in step 8 is positive.
When the film loading is complete, the decision of step 7 is
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20 between the |ock position and the zoomrange. Therefore, to pull the
lens out to the zoomrange to allow photographing, the above-nentioned
operation to set the counter of step 25 is perforned. Then, the
processing for the zoom notor forward rotation of step 26 is carried out.
When POS is 25 larger than [err], thgqdens is in the macro position or the
boundar between the macro_extrenmt a d.,the zoom ran% Ther ef or e,
aiter tRESAEdVEat | CTPERRPERs SERRT e (Forh, g made, Ln (topa 1) 1as

subr out was b@trftdmai)cim netep gevelthe rﬁthl | switch caWFeds msett eo 20N 30

When they u@ggentﬂay ge-.LDEPQr“Z?FItQ%’g‘dQ:OKagIe Y den bé?«%tﬂ witdsh rﬁ?é ¢s§v| tcﬁ‘/}

lens isin the ZoomT _ hus i on" of e zoom W
SWVis eRiern&dP (iseppemed aveckhehifilmihas beenctrewound. t hdn ntheat i on

on the L?G'Pm@%ﬂeéaéé SMS&BEQH‘VR%HH& %khgk%,nfﬂf@téﬂeai:edd'(%%e?é 3pp the

focal length of the ns” (st ndi,cat,i on counter CANTIS set
to "6 BB 3y)andrihe P REafuS. 1P adnideatert o8
det erm panefl t3e. I(@tép siay. themajefexmremai)cdﬁieﬂp 33) shifhﬁ vw:bIEh

extremfy.f e},.Lo
subr out ¥ %SQJ (Hfl‘% 3 kﬁ% &F%%h%mvf %%gﬁ oﬂé %gggg‘l 18%%nd 189 -
of 5 thbezmmmm né:eamrgmplyzmvvbtchewu@ sdbsplaynanother hi s _
flagoi Sipaicheibn.the lens is already at the Wide extrenmity and cannot be

noved any further. Therefore, pyocessi ng advances to ,point A shown in \43
Fig. 10. If If‘h.?t\ﬁPdésextar &R%Y 19 made, bp Aetermipg df he \ﬁ?ﬁ?%‘éﬂ)routl ne
10 is esbhedtattlageF Wsansett to det ermd nellis hflaghiéswiséd o tTh SV\W'r s

set 10 (hE LRa3{gP ft%he tHe Oo%?eéfée “%o\,ff&ﬁ“%@@ hRaPehat '?bc?é‘%‘%a!éh v$]v91r.]

that thé 'status of Z - ¢an Dbe détermne
tel e swarehtgareds (sdtep=o 1@\, anthell1p todetierping whethercitden haveli cat e

theléocéhah aat I&l@xfcet hﬂ]éff‘ssééﬁ 3was %%rb@!e G0 UndiRoryCANT £ Seivgy Lo a

val ue of &ste r}d‘ er, he p05|t|on code PGS i s exan ned
U6 dot chapRec Pnsﬁd.'spéafa8% qéwem%eﬁom LpaDb operation (step
18). If there have been no changes, the MAIN program

proceeds to step 19.
In step 19, the status of the lock switch SWL:is judged
20 by examining the data input for this switch that was
obtained from step: 3. . The lock switch SWL is set to ON when
the camera is placed in a storage or non-use condition. 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 ::
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
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equal to [err], the lens is already at the tele extremty. 20 Therefore,
processing junps to step 49. Wien POS is not equal to [err], a TELE
stibroutine is called at step 38 of the MAIN program Wen the tele switch
and wide switch are not set to ON, processing advances to step-39. In
steps 39-42, the display 25 of the LCD P2g gel is switched according to the

i ndi cati on counter SCANT. |In step 39, [he copnt er SCANT . |s checked to see
if it has bE9F J&teR, 249" to 4 "tfeé'b‘r‘? e’dp %@#F@f Fe YEy"to When,Rof
the zoom swegahds andtﬁ&l’ henssetsttal(ﬂ&adyf $6ANIhe s magtroegpekitfonl”

ong, count | gyaulieael egég&@si%&té&ha%%g% Bolft s LnSea Iy (3150 460).

The™~AI N program exedu
mlliseconds (nsff HRORrdsornot aeﬂellaﬂ-oct@f "Egd .seemeeahnge a,dmnceqs bto

successi gel ‘étbﬁ@u@sngmw "al" v;daeré/ﬁ{ ‘E‘q Oinamaepaﬂtfélmcomhteb Qéin'ﬁ

previ ously heen sef to.a vdl ue t.ep 41 determ nes whet her
i ndi cati on &8ufe&r t%&\l’l‘m %Zz%agoﬁet?&ﬁ’é'm"t@-ne s £3ldsed ttoyotake thgove

gg}\rrragt I onzopar &hd:ﬁdﬁr ml fat o reaiid eair&ctdbe: one Siﬁp)ndshaSs]passedme!\hen
eco "0, .t.he i ation on a ro

Pndi cat | ng CHECPSEESR: IS TECANRET RS £58aRnaBratR, P4 1Y Hope bqebe
nunber (stegisplayedi | enwidve i LCDs pmnebqlfairta "p)érledep)leZone skeppnd-and
the foc I a $&q LCD di spl ay V\hen it
the focah ‘EHQ&- a'f'&@rc %ﬁ@‘n@&ﬁ dg’&%sgs e S0y

is judged t 42 are sklvg{)
In Step 43, the Wb&a. - rl&qlﬁ%#emageqeth?fugher\@es&e Eyideh W (i ssg‘ét
to 1. If itol oFFetin Gstlep t §®, CUheCNlentiiddtls Otot Be el adfee xamds hwidFel s

(TR e, oRbb R AL o L IRASE RS el 1808, BBt Pl SEne

OFF to bei ngoGN, ranlge Loqmeresttam,tlnfnstharpoex(baonedmﬂp HOEerip ngréater
step 46;5 -Lﬂaﬁh%ﬁtéﬁﬂél()ftothezr'el {8%Ep 27), the next question to be

answered is whether the position code POS is less than or

equal to "Cy" (step 28).

When POS is less than "24" (that is, POS equals "OH"' or

‘"1g"), the lens is in the lock position or the boundary area

20 between the lock position- and the zoom range'; The'refore, to

‘pull the lens out to the zoom range to allow phctographing,

the above-mentioned operation to set the counter of step 25

is performed. Then, the ‘processing for the zoom motor

forward rotation of step 26 is carried out. When POS is

larger than "Cu", the lens is in the macro position or the

boundary area between the macro extremity and the zoom

range. Therefore, after the indication counter SCANT is set

to "8", in step 29A, the subroutine for the zoom motor

reverse rotation is called in step 22. |

30  When' the judgment . of steps 27 and 28 are both

affirmative, the lens is in the zoom range. Thus, ' the

condition of the zoom wide switch SWW is examined (step

29B). When this switch is set to ON, the indication on the

LCD ‘panel is switched from the film indication to dis'plaj_}

35 the focal length of the lens (step 30) and the indication

counter SCANT is set to n"g" '(,st'ep 31). Then, wide extremity
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switch SWR has not changed or it has changed from ON to OFF, processing
returns to the MAIN program However, when the | oading request flag FLDRQ
is set to 1, the testing of the 20 status of the photonetry SWS in step 47
is not perforned. Therefore, the operatlon of the photonetry switch SW5 has
no effect on the camera. \Wen the | o34 ing request flag FLDRQ is set to O,

{he Selbang ofy e PRORHRfka> Uy ClotlEn} e O URY, 18pL! 175 AL 10

that is™§ IDE erm ne 1 as change ®f

there i ¥ide emdrspmityt Si'eeEefifl ng Fhe widegextremhtoN £lad¥y1ps ei9549 |s .

execut eQeQ:Ot%S 4 OvaPuei if rslt@pS\m:Lte:fbfiaéﬁel Pb8 I NRB¥outins! gPig, aft
pausing_f a_ period of 125 back to ste

bef ore Ioo in 0
Al'so, in he step 152 0f the r?%ggﬁ‘% € s %%? N and 182 ‘PEns i s
in tbe ther aMPFHR |smbz®uttﬁme \unae si:vngi c:nﬁ\mtls mxtmﬂbwméhe Iens is

in the exjrem,ty or.t Ie W|thSV\7I'|s t _to and the, lLens

bei ng |£Ihg% a?el eﬁﬂ'e?ﬁ f s Fﬂﬁ ﬁi‘g‘?afig O\% %g’@ 'ﬁ%& o

When thex;tmmnbyry!mw d:ahnsws be mbarregiadahyorﬁttfﬂteu ON, T(:eu'e;fofhee t he

|nd|ca t "1"'( 1 ¢e ind on on
CDbggﬁ%PE?gﬁrsw tc ec#%oésgil Bbﬁat S%oca Fengqﬁ ofit'he I enga%ést ep -

52) . | nwidep extremitss f Q/aFum)EV Pss@éil &0 @ edtheoMEDFe snbxpukinre

i nf ppmaikoBadiea gltbjsq;@tp i3hagt is obt ai ned from 5 the CdS sensor -and the

filmsensitiyjty that, is :c'Iculat m,t he mDX ste3546
the status- o%’hﬁx‘e 1&1&%@?? e ht ?\g t‘%’fk SW{‘ fk swich
SVR andtboOFRFsdirit slteﬁ\/\n ol e pnqme&saﬁga recil vaurgress dioy epq'lmesb ecshawmi eitmr m ne-.
if 10 Hﬂgy 30€ &fgaqz':t &éé&s &P ?ﬁ@pzéém qhétsﬁil%lpfsﬁ'i‘

phot ometry sw t'ch etermn i's set

pr ocessPAgdetexymineds t Hihen a‘FbeoF—eﬂﬁe ﬁmwfbr%ﬁl’ aMs Aett k© 0N cehe on
couns er LEGANT spaaysdls s itchdd & em&ﬂcaweb%@ms 1ePigth ot eghe 40 for

the firfénsoﬁgﬁgﬁ §£F ahd the counter SCANT is set. to a value of
"8" (step 36). Thereafter, the pqs1tloq_code-Pos is
examined to determine if it is equal to "cu". When POS is
equal to "cu", the lens. is elready at the tele extremity.

20 Therefore, processing jumps to step 49u,_.When_POS is not
equal to "Cy", a TELE subroutine is called at step 38 of the
MAIN progran. _ _ _ L

~~ When the tele sw1tch and w1de switch are not set to ON,
. processing advances to step 39. In steps 39-42, the display

25 of the LCD panel is switched according to the indication
oounter SCANT; In step 39,ethe counter'SCANT is checked to
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 equal to "0", one count is subtracted from

30 the indication counter SCANT (step 40). tThe MAIN program
executes a 1loop between' steps 2 and 50 every 125
milliseconds (ms). Therefore, a period'of one second can be ---
counted by successively reducing by "1" the value of the
counter SCANT, whlch has previously been. set to . a value. of

35 wgn, _ , . ’ o o

' Step 41 determines whether the indioation counter SCANT



15 focal length indication on the LCD pahel.is switched to indicate the
nunber of filmframes in step 42. Wen the photometry switch SW6 is ON
(Step 55), the battery switch SWBis tested to determine if it is ON (step
56) . When the battery switch SWBis OFF, the BACKUP 20 instructions are
executed by diverging fromstep 57, while3shen the switch is ON, step 58 is
executed to determne the setting of the release switch SWR Wen the
rel ease swithasi Paeemet " 0N, a9 BXPESSH sulmbuthe, adave | anbtractioso.
m,\s s ]y?r OUtdEEEVé:V‘&@ﬂéﬁw s Itaﬁ éﬁéeceeﬁragl 1) 'oﬁoihggﬁ'tar@ei:cﬁ{wthsﬁ- pfa_ssedt;
eyeafter, \ routine | _ ip ste to_aqvance the film,
one Tt ane. kﬂf%‘? '\Eﬁgﬂg\y %Bcgﬂ'ﬁtsoa'tqqﬁe ﬁ’é@ b@éicgﬁﬁ’BPePé‘di\&f dﬁ% spﬁﬁeheéﬁ%
to be made aswitchédt ifeom bindicatindge thel nfdsakplehgthWeh the viensngo s
finished cn{ﬁag _ | egaLiye T prgcessSLNRg of nget gt he
start of Er’t1he ' %?%?%gf%l?né #?lllgt g?éh§e{“é’r%%eﬁegg?ﬁgt 4? ﬁé Z’h?fggf %531 ? ﬁ% as
been reachediota eanadster M0kt ratepod? tie skipped aardWti® oferal i dength
perfornmed by i MUEHEW SF OPhE! BEnL2is 'icé?ﬁ hgn' heagepsyikphagiR i s
determ ned as being OFF in Stﬁ@ 58 :%;ﬁ he_status of the | oGk swétch SW
i s checked in st dfie. itind® ¢ hudged . that FCANE egudds pYBLteddt PSRt 3Pns
to the Bftdpy ta®F42 herdPeRippedgr am while when the | ock switch is OFF
pr ocessi | oops Jhac ep . pi ti.on, ea of,
t he( MAl erbgr ogr am‘ﬁgsé%%éniéésgﬁ%eﬁaé%?géﬁg\%ngéﬁsc%%nf% ?:}‘gg%%fiai n
5 tW8 oper &d cseet hft idr dgpsdoroedlby Ife itarisusetulbicolki ntket burrens
cal Led by theddy NsHOLRE rBEShTLONVIRER SMRTI AL | ZAfldded A5 §8k) memory

subngutine Fig. , Il illustratges the initialization operations called fqf in
Step d of i IREGHNG pFagAsteTning, (1f cHherRe g HeST fefipnde CebeRs 44
when a RESERmubrsul i rendshene reléage S0jitih SWR| Rdsochahgedodromobeing
shows aq ;AR o b UEng! 9 R PEKHFAnSUPLGUILAS (SPOLldbdidh Y-
diverging from step 46. If the status of the release
switch SWR has not changed or it has changed from ON to OFF,
processing returns to the MAIN program. However, when the
loading ‘request flag FLDRQ”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 Frppo is set to 0, the
setting of the photometry 'switch SWS is compared to its
(L 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 rewrite
the switch data into the memory ih step 3, after pausing for
a period of 125 ms (step 50) before looping back to step 2.
30 Lo Also; in the case where the macro switch SWM is set to
ON and the lens-is in the macro position or the wide switch
SWW is set to ON and the lens is in the wide extremity or
the tele switch SWT is set to ON and the lens being is in
the tele extremity, processing advances to step 49. '
35 When the photbmetry switch SWS is changed from OFF to
'ON, (step 48) the indication counter SCANT is set to "1" (step
51) and :
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former case, the subroutine is executed the first tine a battery is
inserted into the canera, or where the battery is 15 renoved from the
camera and not replaced wthin approxinately seventeen mnutes. As the *
backup capacitor 320 current is usually lower than that required to -
maintain the camera nenory after the ba®tery is renoved and left out of the
canera for a period 20 exceedil'_g% seventeen mnutes, the canera

embodyi ke indigatkemion bbet LEP panek| i eavibchedato display ythaen t hi s
situati gacadClengtih®f Hild Adat (sepEapiion is intended to nove the |ens

fromthe zoom range. ere the zoom code iz a, relativ cnde r ough
the w de ext &ﬁsfrge%-e%_i'or%’{pooﬁ%? aggg}lﬁt ?Coﬁ% ?géﬂ‘lgﬁ%gg atgr%.%ﬁgtar{u
t he coubrigbtnese aimfermatiohecofes subjecht thatm isec obtadned: fooe
secCt EON4HACCEAS!H U Yoy t DEST kSt g43SE T LonsLhat kg eX t 01) is
to i%putthtéhe zooémui‘kc%%re %@dbg‘e%d fui{)lcﬁ)‘ﬁ\ %%éggﬁgg% Egta?vg@cjoﬁ%ll%?%ﬁp% t he

br ushes TERBY thee fidm B¥ £29%wi t h t he code plate. This is acconplished by = °

cal ::! ng a ZIO@M q{&i% ylsiJM,ZﬁqT.hQ\l ét?a@%é\l) giulﬂ_wt bﬁ@to_&ﬂéitfi-b i§wi%éll:lSt rated
:aur:]colr gl %ést' o%%%%gﬁplﬁw% %{atlﬁ%fegg? ﬁs‘é{gg?#?ﬁh,&nta?’lt‘#av%ag’%g‘%? mati on -
val ues MFGMandnﬁﬁltEEﬂ oanahesmss:hcé.aly teatietierttant Begtermdmecoﬂe- are
oL 150 LSk SR Sof ORFDT ) efpelioNy BeofeE nd IBCRRRETE YR,
Accor di BRPlomekEypsiitichn St pcieterninedni nkd .%lém M tehy gk 2R ar
rel ati oashopFof prbeesedfol a@tuins/ Hdihd GHdit B EHE MATM piégraml ues.
ool {1881 bhe' £ et ubne s MERMAL W GOSN Ty Gl a7
PCS val 8§63NTf Hesraries "afld irer stepndiQ h€oxr dihet | fé¥rst0. lagpleand Vchees
I(D 'géi\s/a'l' gégagf"ﬁﬁ% " nhiCAISHP08 Ithe Tebl | PAfel O idestigkdheAnsEbP W th
indicate the number 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
sétting of the release switch SWR. _
When the release switch is set to ON, an EXPOSURE
subroutine is called in step 59. This sub_routine controls
25 the operation of 'the_ camera shutter. Thereafter, a WIND -
subroutine is called in step 60 to advance the film .by one
frame. After the WIND subroutine has been completed, a decision
needs to be made as to whether tb rewind the film (step 61).
~When the winding is finished normally, step 61 is negative.
30 'i'hus, protessing returns to the start of the MAIN program.
If it is determined that the end of the film has  been

reached, a series of instructions to execute a REWIND

QO

[RE,

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
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In the relative code section, position code PCS equalling [err] or

[err] corresponds to a zoom code ZC of "4"; POS equalling [err] or [err]
cdrresponds to a 15 zoom code ZC of "5"; POS equalling [err] or [err] .
corresponds to a zoom code ZC of "6"; and PCS equalling [err] or [err]
corresponds to a zoom code ZC of "7". The .Sgrrrporary setting of the position
code PCS forcibly sets the zoom code to "4, "5", "6" or "7", .correspondl ng
to the rel asbagtconf zne Ml}mrprogram, t{ﬂul? wheasmtm \Ieby swittftenist he

phot ogr aphi wﬂ e d&é é; %;gebgék%@ gzggﬁl 5‘#1 [ert], the value different
0S e

fro‘chat for th actu itron 1's set. zoomcode val ue, which
i s supposed to ¢ d’é‘%ﬂﬁp% explanakion o #ach ster of| the MAEN Rrggram

e><tremt ty, h&sSHgieéwrdé?ﬁbibﬁal .estinat rem??hug a@seeélsath th t&ﬁitﬁvex lain
respecti wever is.value is rewi et her, w

heP ool B o kne, QPasat idnk Rhe e pentaed by 56 | YEE 1A Tabh B?UEWES
subrouti ne twaetnalﬁeemdred:(h;eﬂiblmpln_prog;tm 101 is set to "5", the
osition co " ZC FONi s set
Fo "4" and g% E@ I's set %‘*@ﬁﬁ*ﬁ&“ %p%ﬁ @u‘?ﬁ# ?erm nal ZC2 is
checked to deter filge i £l tildustrates (j:he Aémﬁmnliaatamre epexiat iggns

out put Of t@é!‘ﬂl&ﬂ' £6¢2 !QﬁC 04""@&” tHe MRPH ‘iﬁ%r%ﬁ I's %s‘i@@ﬁtéoaéde
I n the T tanqe I]_Te] orar setting of the ition gode
s corrb8t1 3188 FrosTis: S o R (sHibrieet e o409V {8 Rigstep

104) and thEO)réIsurmslledt_be Mldé\l mmgreouevm sﬁmvs)uapuhbm‘om’]mmluécz
Is 1, the z géd% Z&»ﬁ? CREER® ESL-SLE\iﬁﬁeCk;L& i fr{‘epﬁgﬁﬁ "&xfeéhe

posiNdi on co e oI RCi ge i th pos! o “the'l ens
Therefore, f?ﬁﬁerzcﬁﬁﬁ%t She jsubyenbtine ip, exeruted\thee Hirskt tdme(saep

105) to noveatBeryeis iiflseridid MY WHe RERISEC IdO WA aHE Bidrradyeis
extrem 1y %Q_moved flerJmSt e€h106 catuggr'and' ca&| o GQ:rOh'rte'p |a0cne<;l ag, [t%r r|]x 's
approximately seventeen minutes.
As the backup capaeit_df 320 current is usually lower
than that requiréd' to maintain the camera memory after the
battery is removed and left ‘out of the camera for a perlod .
20 exceedlng seventeen minutes, the camera -

embodying the present :mvention is de51gned to clear its

memory when this situation’ occurs.
‘The initialization operation is intended to move the
lens from the zoom range , where the zoom code is a relative
\ 25 code, through the wide extremity section to the absolute.
code section so as to restart the count for the amount of
the lens movement from the absolute code section. |
Accordingly, the first instruction that is executed
(step 101) is to input the zoom code 2C based up'on 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 111ustrated in
Fig.12. :
_ In step 102, the position code POS is tentatively set.
35 according to the input zoom code 2ZC. In addition, thé '
change estimation values ZC FOW and ZC REV of the zoom code
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set to 1. This flag is used to determne if the focal Iength of the lens
shoul d be indicated when the CODE CHECK subroutine (to be discussed bel ow) _
i s execut ed. When this flag is set to 1, an incorrect focal length

i ndication, 15 which occurs when the tenporarily set position code PCS
does not coincide with the actual ph&®graphing |ens position, is

prohi bited from.being displayed on the LCD panel. This, flag is also used
Por (RRAVFERESHIVELZORE el Arn FEoResh ik W% GRRGKP 1 EPORY: i
step 107, ascsDEwﬁHEﬁK'n(aﬁ]BE1(;I—Ii6)1$lﬂirﬁhetemt(epe@dszg;1dr8)c¢®e cebsed to

ver| fyst%eeihbaonffeﬂe ‘i:%fél P! Wi V&bgegg 268RS d8de? 108 un
the posit |§£Pcode S e u err en_t

%él Qn co OS S _
equal ATGOT ?lystéi?ﬁog"?étéﬂﬁcﬁo@d’ %5180 q‘?ﬁ‘?’ﬁ@’d& a Jamay riod 25
of5 qnattﬁeubai:omltd‘tﬂcﬁ&ﬂiﬂ;ﬁmbﬁr the agbom atedet ¢Q ovalaesn tchether war d

eelr;d’g n%(iul%%ckl as%ggélkggiyﬁeha gl ' %QtET,hereafter

routine 1S re-run urall imes if -
neces‘s%lly\esunt’fl the moomi gede ZOdd " | é'le'h.ual" 2', [mq ('ath 112).

When éeﬁw{%ﬁaoanccweohé-eeuahet el 8tilonshii 'MHanQEtﬂb?:h'&&é on flag
[err] se 3% e zoom no I'S™S opped in step 114. -
H'trg

te
Fi nal¥98 Yﬂ%“ﬁﬁsptfl oﬁ’mode r'] apg V\Fne and, the y'relative (err] are
el teodd zZCsteatued15('eqrd, 136) w6 Or aln@ €Ty nba:g:xtes d1ed MhN r ogr am

2o o g5 B REH BS pf WAL 1 SR B T ot

and the CCDE CGHEEK Beba&tunnmeco@e secﬂ'hos,s@sutnwm | n:qmdn/ei’qshe S

rel i Alyldiyigl hheusoas sods thal, o aﬂﬁ{gﬁsc&gae VebNg LBLR IREGE! the

brush termn ate The oqutputs of the
brustts %# e'cgﬁﬁare&lae‘yl#%e hg f'ﬁn"rnﬁ'ﬁ't "ot rfé"EE%ﬁPEBGE f®n ai nes.
\Ween ddum r eddld SZCOIGET test; hrpestlé@fanmg "4y", "8y", or "Ccy"

corresponds to a zoom code ZC. of “6"' and POS equalllng "Syu"

or "9," corresponds to a zoom code ZC of "“"7". . The temporary
setting of the p051t10n code POS forc1b1y sets the zoom code:
to wge, "5“ e or 7%, correspondlng to the relative code
20 "BH" “Ap", "Cyx" or _"9'" respectlvely. : When  the
photographlng lens 1s in the range of POS equals "2H"’"8H
the value different from that for the actual lens position
is set. , R
_ The_zoom code value, which'is supposed to change  when
25 the lens zooms to the tele or the widefextremity, is set for
a change estimation value ZC FOW.and zC REv;-respectively.
However, this value is. rewritten, together with the change
of the position code POS in the CODE CHECK subroutlne.
In step 102 of thls subroutlne, when the zoom code
30 inpht_1n_step_101 is set to "s", the position code POS is
tentatively set to "ﬁ " and as a resﬁlt; ZC FOW is set to’
“"4" and ZC REV is set to "7". . - : : : T
- In step 103, the output of terminal %C2 is checked to .
determine if it is equal .to 0. As shown in Table 1, the
35 output of term1na1 ZC2 becomes 0 when the zoom code ZC is an

O

absolute code. 1In the_present_lnstance, the temporary
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10 the zoom code for these results are defr ned Vhen consi der ng the
contact relationship between the code plate and the brush terminals, an OFF
(8ignal level "1") signal may be detected due to a nonentary separation of
a termnal, when the position should really be an ON (signal 15 |evel "0")
si gnal . Therefore, the detection results are electrically AND ed together
and the particular termnal is consideredzs being conductive if it is.

detected as conductive at |least once in_every ten tests. This prevents a
br ush term matYingn o8 the Mutitdan ycedadPASe v ¢hEregthynsatary Thus,

ration theasubffukiheliselts! theC S [Hlae F yyren: t1hi (st8PrI04 ) nend Sthen
caII d, the zoom code ZC stored in REG STER 2, I .e., ZCREX, of the menory

i s read and EEPIXRRNtRrthe MAIN, programy, the AND ed result obtained by
i nputting the zo&Whexodehe eoutpuesofstemﬁ,adlr ZCREGsSTER the 2200 CBbde, ZC

(steps 120- %g)thizggfatfﬂlge heREQGSTEBe 1téﬁp5§§@&i§n%tedp¥\%%Qlaqatcoaf

REQ STER 2. e two regiSters-are e Val Ge s
REG STER 1 iR9Sowayl notRecistire? wrm:rstfdpa 1@atuah positiom.apethendens.

counter is 98feF&fote,2NEnldCz30m SHBLYH | 1% | TotlASEE 'fhat?ﬁé”@ia/val?%
for 500 m cro,sec ds [ %t%%before anot her, zoom codeg | When .t he

ut
det ecti on ré’s‘rﬁet on h ct@P} e e nthe slens; 1BF°tF|Bg PB§P@JH§ec?8fi@
REG STER 2 lsmedniem egliidcdnt Rl Sitde lexﬂ'faﬁfﬁpr e,.the Z counter is.

e ot agal “To g SEeBTEOEC the TpasbabioR  BioniBirion Ktk Bragspod®
returns setst bp M2 affhis afpagsecinf used [tor deteminehei? dhent Spchad

equals to " Jergth %f&ﬂ@?iengeaahaglah% Rﬁ@h%t;@aalm basd egsR! chfck
REG STER 2 for three successive,cycl es 1}?@? 122 and 123 after the zoom

e
5 code ZC hSUbnMting r¢%e che 9arsee§seriom )zob%n e%8EULERor v, "heR Fhise
of REG STERflags fef iged €6 the a&pniﬁedﬁrz&(sﬁcﬁih]ﬂ&ehg&md phadeasgtiog,

ret urnsltso Kvﬂ%c?tmorgcdx[so%hvp Ctr}\ez qt:c-:lml\;l)osruabx[:|. 1}'sneet pos:. Jl.clarefdcode POS does
not coincide with the actual photographing lens position, is
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 code POS
is equal to "1u". When the position code POS is equal to
"1uy", step 109 is executed so as to introduce a delay period
25 of t] ms before the zoom motor is activated to rotate in the
forward direction so as to eliminate backlash of the
mechanical system. _ '
Thereafter, the CODE CHECK Bubroutine 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 "24x", the indication prohibition flag
Fnopsp 1s set to 0 (step 113) and the zoom motor is. stopped
in step 114. : o
_ Flnally, the p051t10n code flag FPOS and wide extrenity
35 flag Fuipgp are set to 1 (steps 115 and 116) prior to
returning to the MAIN program.
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CODE CHECK (CODE CHK) subroutine 10° Fig. 13 illustrates the CODE
CHECK subroutine which changes the position code PGS according to the zoom -
code ZC, which itself changes foll ow ng a zoom ng operati on. Thi s i
subroutine is frequently used in the_zoomrel ated processing shown in Figs

14-17, in addition to the above-nenti®ned 15 - POSI TI ON CODE | NI TI ALI ZATI ON

subroutlne In Ste&% 130, data relating to the lock switch SW.,, nacro switch
SWM bafPOM, B ( %J&sﬁ%‘%\%’and tel e switch SWF are inputted.
In step 131 Fiike si2t sRowk. tdie bzooRr CODE tINPUN Psubréat ehai Rkt isf thlS

o o PeE R ke R O Sy AR B8 i
processkhg GOPE GHECHO stube-aptdifieR i nstructi ens, shown in Fig. 18. Wen the
battgry Swil e &h&@em@omﬁ%%%%ﬁeZ?elaam&% £ EXf utéa&\t he

above-descri bed subroutine (ste Thereafter, code
change FPS§ [EPPF i ks cAetesteddb¥et the d-f(%?ﬁﬁaﬂr@ﬂ pPEorthe rﬁ:ﬁ}h ng the
cont ent tefmiha1s0@w0G0de1Z@naN ¢ d2 & it BhD Gode Platd N m{@rdht{ﬂ@ 136) .

Th d ed O routine -
toedg?eeﬁc%zl%\ﬁ%’f?!%?e%e” olﬁ%ﬂ%%’r'egowP&pﬁﬁglﬂgerﬁ’ree% ?{‘:En |n golom -
r el at edzpemceodengen| times .zodherodhe xesqlla:ls oo dinfee dea [therest driges N
ggﬂ?gy’tszezéBH:%hb“‘io‘iX%%s ‘ifeléh’ittﬁga&% h'&‘h@x@d“ from35 which it was

, not or r ot at s, zoom code val ue becorrew
di fferent frBReRhgongiglaxing thepgeptpct wm%m%m begwepn dihg er ent

fromt hebaet @lertd NafRMihe biéishS t@&ﬁﬁmrsy tédeFde(sighQE ZlQéVB]!mt or-Ts.
rotatlngll,? the rvvard d|re _the . zoom not or '
n

f 37
rotating Sf‘ﬁga rBgE, bs ge I"%@E‘t ? pto a) §'°H'§P nEFRIATHAN tcf‘fe
changedaztemmindi, Z€heoi tbedpesiitiiont Ishouﬂdng'eadim ezt -iagn OMal (el AR IREV

(step 18&Ve1 Wy tRignGYDE CFREKFUREOULENE -hotedltlith | PeLiPté0UPe
electrically AND’ed togéther and the particular 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: incofrec_tly read due to the

20 momentary separation of a terminal with the cede plate.

When this subroutine 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-'re'su_lt obtained by
inputting the zoom code ten times is stored in REGISTER 1,

25 ZCREGl, (steps 120-122). The value of REGISTER 1 is then W
compared with that of REGISTER 2 (step 123). If the two '
registers are different, the value of REGISTER 1 is moved to
REGISTER 2 in step 124. ‘

- In steps 124- 126 the 2 counter is set to "1" and the

30 éubrout:.né is ..placed in a standby mode for 500 microseconds
(Fs)_ before another zoom code is 'input'ted.'- 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 7 counter is not equal to "3v,
it is incremented by "1" (step 128) and processing returns
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operations shown in Figs. 14-17, the changed zoom code nor nal I y coi nci des
with the changed estimation value. 10 Accordingly, in step 139, the val ue
[rr] is subtracted fromthe position code PCS, the zoom code stored in
menory is rewitten to the value obtained after the zoom | ens has noved and
t he change estimation val ues ZC FOW and REV are reset to correspond to
the position code POS obtained after 15 the subtraction is perforned. The
val ue of tf'?’E"l?\‘EI‘FEa%?gnaSFBﬁj B PRURSf PEg5P8r MB-i s then exanined to
deteermine if it Wwénbeﬂ-fe sgt~” &@uﬂterl fid hequalagda®imeepinetstep a e of

0, f d |

Vi e e "o flael erd Ak =31 A bRty i) L8P LG S
ski pped. Fehpeell seccessimet pyclelse Ofo@éileﬂse n'lglzn and th23 | afiters thies #aomd
or not, g th&&8dgchRage hadn! ‘ﬁf&féfehlﬂer’véﬂxes {frdmi rtﬁéer]&h? Refay e

t he subroutlne returns to ere It was cal However, when the CODE CHECK

subr out i ne HeMQXEY | ckhevaiuespf, REGISTER t?e jF‘DEﬂﬁf’@@‘t@E FReTEREMZ SRS\
subroutine Ad-i gstép) . 139€) za@m cpgiécabbengt heetwhss Nas Mened p@&inbe from

different from.t es matlon val In the same way as that for
the above "ﬂb‘rﬁl? %‘édﬂ?é}%@ﬁf QEINGLERS ?ﬂgf?‘arrporarl ly set POSis [err], ZC
REV is- "7" CODE [CRBCE (mnsmxmubruhthnehe actual |ens position before

changi ng, | 5 PCS gyl 32l CLilusthEra8omapdBobe Sfkber! Mub i Y S5plihp ™

equql'/, "1" for ‘@ change code es a resu

two are notC’\;ﬂﬂSﬂsa#fhepi’%i:%ls‘?ﬂgc‘a@ﬁaﬁ‘é%saﬁ‘-’?@ﬁﬁiéﬂﬁpt%ghﬁoz?PE\o394‘3 Zq'n
st egqﬁ43 tvhﬁdwom:éem@ Zhatidey ﬁéuehﬂﬂgl A0 ZSohBSg e@pb‘i'adﬂlcﬂ{ m n&uﬁs | t

40 canpar| SHPEREY et%%eirég%?%ﬁfﬂim 'TpoEReCrRgnsRoTAsEY FRoBess ipn
where the chowm doncFiges Mﬂ,heiher@dia&mvvbd fvhemn abpyermeart icowsl POS
of [ernls tERHFPBH lSHE QﬂTi@ﬁréubﬁéuéiﬁésmt the position code
PCS is forC| bl'y 5 set to err and stored In nmenory, ZC FONjs set to "5"
and In step 130, data relating to the 'lock switch SWL,
macro switch SWM, battery switch SWB, wide switch SWW and
tele switch SWT are inputted. In step 131, the status of
the battery switch SWB is determined. If this switch is
.20 OFF, the brake is applied to the zoom motor (step 132),
register stack processing of the CPU 100 is performed (step
133) and processing dlverges to the BACKUP :mstructions,
shown in Fig. 18.
When the battery switch is ON, the zoom code ZC is
(. 25 inputted by executing the above-described 2ZOOM CODE INPUT
subroutine (step 134). Thereafter, a code change flag Feune
is cleared and set to 0 (step 135) prior to comparing the
content of the zoom code 2C and the zoom code stored in
memory (s‘tep 136). The code change flag FCHﬁG is used only
30 for this "‘CODE CHECK subroutine to determine whether the
position code POS has been rewritten in the zoom related
processing. o ' ' -
If the zoom 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 stored in
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ZC REV is set to "3". Thereafter, control returns to the point from which
the subroutine was called. Due to the above operation, if there is an error
in the tenporarily set position code, it is corrected. 10 Ret ur ni ng
to step 137, if it is determned that the zoomnotor is rotating in the
forward direction, the subroutine pr38eeds to -step 145, where it is

deci ded ) ¢ t he
change S %t ion véfwgz%%g’&vz"%@% f'% hey gﬁé%ﬂnleyﬁ?% éﬁ%@&%o I'tion
code chemgrwncr thsdes bpepesspry t e Aﬁﬂﬂd&)défl sthe oze®m nmeterr yisand the
change egta®ahgORrnC RS Fefrvdd ATt idn @tepeisfpiep 146). For ' \_j

exanple, if thée lens is noved to a p {% erethe posi tion code POS is

equal to [er Whemcthey Fom pdakex) rotakdngc gpy e FEVRESE 20 to
"4". 5 ThHérectionyalite ief ddtrrmitied hrithyo ity tdimdedzddiRSR e szexanm ned

of 0 FEPGibhe bfR AR Bhhoh® lestipptibd AR SRR LabE? oep
148). ¥A8)-t h¥heal thist CORE QHACKisubnoWtine iis salled linsthe 2denis 5
ski ppedq Pe@%@iéﬁ&s%ﬂw*’“?hh?i#" fl‘lQﬁh,' e@ﬁfeh é’l’iah%@d‘ ei‘éogs cﬂé?&' ayed

or not, the code change I s then set ore the-
subr out PREMAS: k¥ n§ct-"0“%€9§ Ylﬁhs the | éﬂ‘aﬂgeﬁis Flﬂﬁ\ﬁ&y"}‘ d¥@d4® ned in

steDol3ﬁcbbgalhaey7,oqm &epm,stﬂiedvam@e Iy 11& ibtaraitied r £om he -zoom

d t { 1 d. b :
ot ual | he  EbALL TP edds MO L OR S3aT PEle bR R ORI LS =
supposeneWhattQVlertQ htheh vatue embhaé-m uafteri rtheée zo03i t lenswHhas has:~
the sangopeai Eh@ntﬁgd%hgﬁg@ Test‘ﬂﬂia@lo%h%h‘i!le@e 2> Fow iandSEeRBF fSe 1 dUV

to a brush: not contacting’'the cqde- Ia{ hi s segaratlo,n of the brush
from t hESEBHe R SOFTESRANL Fo dhe il "c’a‘?fér%"@?b?g Sptainad a5kt ence of
dusisonthéesabtieapitdion i performéd) caheewaludUsf the ziradi«oton nput

does nof, AERE+ LN 1105 YAl Ue S thdi SFlifINea L8 hBtarhdne {fregecom

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

0, the focal length of the lens is indicated on the display
panel (step 141). Wh‘_eh the value of i:h_e prohibition flag is
20 set to 1, step 141 is skipped. Regardless of wﬁether..th-e_
focal length of the lens _is displayed or not, the code
change flag Fy,, is then set to 1 in step 142 before the .
subroutine returns to where it was called.
However, when the CODE CHECK subroutlne is called in
25 step 107 of the POSITION CODE INITIALIZATION subroutine
(Fig. 11), the zoom code after _the lens has moved may be
different from the change estimation value. 1In the same way
as that for the above-mentioned example, when the
temporarily set POS is "AH",.ZC REV is "7%, 2ZC FOW is "4",
30 while wheh the actual lens position before changing is POS
equals "zﬁ", the zoom code ZC after the lens moves becomes
equal to "1" for a change code estimation ZC REV of "7". As ---
a result, the two are not equal and pxjocessing. advénces from
step 138 to stép 143. In step 143, the zoom code 2C after
35 changlng is tested to determine if it is equal to "1" while
the zoom code before changing is equal to 5. . If the
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5 not agree wt h the change estl mati on val ue ZC REV and ZC FON and The™ :

test perforned in step 143 generates a negative result. Therefore, the
zoom code input in step 134 is electrically ORed to reverse the
| ogi c of the zoom code 10 stored in the nenory. This reversed value is

" tested to determine if it is equal to [err] (step 150). Because an

electrical ORing operation is performe&dor the.-reverse. and positive
| ogic of ty eLgc R s are
obt ai ned, e‘ya(rigise%?'g af {:ﬁg *fgo gcgrgre%gi'{e"%%éw;t lerr] rF&/en ﬁﬁé it, '
whi ch shottal- sbep, 1ldd,i mhmpe ethe xamerk ceonchedesdgat the ieap

begomes afnfdJéH“’fi‘Sm BOTpSHPETSE: cBRBN PO JP 0D ﬁdeostaprges mz:' és
the normal_.value [err] at t p05|t|on where P ual s 2 rr

i ncorrect RHLE e'hli"r s ﬁ%t%c?ﬁﬁ“%@caﬁ@@ Pepitign %Efe mscﬁssm

‘conducts vasethaa® OFFanaeetbrea dhi aededyy Z¢ epowi L8l b;tORol mg"f and he

ever s 9, A1 £ ke IV ok fbhesls LURCEREE Lkt 3k,

t hat shoulppint cﬁtmtieluil@s thei subrouting wasOBRlledy change | n the z00m

Code due Lo tNHenas tAoNaAlya Gousheiofm 1hccRase Bhabf 3raa! pRsidler

as resulting in nge in ther, s handl ed
as an err GRERAF sy rﬁje%fp?ﬁietbﬁﬁl’c:ﬁ’éﬁo cbBels ‘Fﬁ‘é‘reﬁﬁgﬁructlon of a canera

: syst emoast déscdrnétaﬁﬁ;ﬁmgl '&OW' ltmwlssml gtt oufr Qdte®mined CtREE URMe
) pOSI I on detectlin sys m I e al S eventli CUI‘ e _exp ure
ope 3ti on&P%E ™ moto V\%e"’h } %é&n@?%’g%ngfc 33 c? to a

cause ot heubdoart iree mbm@emmooseepdlacsp | hhelrernnmeduSadpc1deﬂr umletﬂmzm nal
flggy?telr?]%h?stis%‘h?gcsgl n ste %5§ht@Lé1e?f§§;#ﬁ engt %8 ?lthe eﬁgéf ttl?l% POS
i ndi cat ed hnge: estimation value zC FOW. If they are the same, the
15 position code POS is increased by "1,", the zoom code is
stored in memory, and the change estimation 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
"4y", ZC FOW will be equal to "7" and 2ZC REV will be egqual
20 to "4". Then, the value of the indication prohibition flag
Fnopsp is examlned to determine if it has been set to 1. If
this flag has been set to a. value of 0, the focal length of
the lens is indicated on the display panel (step 148). When
the value of the prohibition flag is set to 1, step 148 is _
( 5 skipped. Regardless of whether the focal length of the lens .
is displayed or not, the code change flag Fes 15 then set -
to X in step 149 before the subroutine returns to where it '
was called. * : ' |
It is nbi_: always determined in step 136 that the zoom
30 code stofed in memory is different from the zoom code
inputted in step 134 when the lens zooms by the change
caused by actually s_w:i.téhing the zoom code, as mentioned
above. Namely, it is supposed that even though the lens is
actually in the position which has the same position code
35 bit, which should be 0, it -i.s detected as 1 due to a brush not
contacting the code pl"at'e'. This separation of the brush
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display panel and CPU register stack processing is 5 perforrred
Then, processing diverges to a series of instructions (shown in Fig. 19)
to execute a BAD CHECK (BC LOOP) operation. As an exanple, assune the

canera has a nenorized zoom code of [err]. This yields a reverse
code of 10 [err]. Further, assume a,new code is inputted, having a val ue
of [err

% El ectri'call]&%ad? I n the reverse code with the new inputted '
code ranc&he pods 'f%r?f oCguT, UL 1R o ERRLER,ViFAtIPILRF at i on
di d not thquaéxisaﬂ:eﬂce podic adus g omoethé 0 ddde BpDate(DEEE 5 ndn@Pa( BfethOD)_‘ -

Operat.i gg, uses. hus.['hﬁ@eartﬁ%]hzggﬁ' EbdR G gﬁﬁi%@éé ?Lfrgé l&ydgﬂ]e %it a

I ndi cat es | ens Nt Wher e positron
lerr], yrbduesstoygedi iorpemory-. thémmiaﬂ@asq,o@he( B@o_lo@dw ai¢em ZOooM

REVQSEnBQT i‘@' Giyﬁ%eséﬁhﬁ ol '&%t&%ation vdite ¥t 'ﬂﬂwséﬂé‘tﬁ POV

flowchart _f th QN subroutine which i1s called in
step 222B¢ ‘ﬂ’é* h/F\Fﬁltperg‘T’%ﬁﬁ“ "suﬁFﬁBt |1rﬂa3 pgenerates s negativR | ock
posi ti omeshhkt.the | ock -switch SV\L is ON, vvhen the lock switch is set to OFF

in the zoom,i,ﬁ%g%fqﬂ[é ngtﬁg opgggw ORcAn I iﬁ' tQE ngntih the

operation which returns | ens Tromthe maro posST-tion dt r ange -
when t helegkricaddyclPR’edctot Feumrse Thhet d-;?qime ¢Endhen memzmﬂe ange, a

oS (REOLSL U OOREANGLAY, | oM redaratay vaINe PSP bhBLBATN S
en s, subt ou s s is indi

on the 1€EPHRARE. %{g thelfefigupl %Bt atlg himatrlyg' r@%@r%elscﬂ ectBeFR Qﬁepngg’O
and 161a)n éhectnltall ORI’ d age xipeamittior | 1[>erf<]>rmedclfear ¢theantbveasas . t O 6
The ZMREV3S e @E £

position co TTth‘)h&e &#é %Drs}fe g)%és %{Eé?é'%%lé' i.on éﬁ B}%ﬁ“{}ﬁen

t est ed "ﬂ%f—‘ﬁ%t §ih|¢| ANt ePASr ‘ﬁath9§ aregr @ﬁ’ttérmﬁtian the cyyeshlto glsrays  Until
therpospéiOnes08guats 85 heas eguah t@v[e‘h”ﬂf apuoqq;e,ssmm:ﬂ FHBuREEEN

steps 16,3 is interpreted as a 1 and the judgment in step 150

becomes affirmative. . ' .
For example, when the zoom code stored :m memory is the

normal value "°°1binary' at the pcs:.tlon where._P_os equals

20 "74" and an incorrect code Ollblnary'-_is ~detected because
terminal 2zC1, which should be conductlve, becomes OFF,
"111binary" is obtained by electrlca_lly OR_'ihg for the
reverse logic of the value in memory "ll.o'bina-ry" ~and the
code ! 011binary . This prevents an erroneous position code N

25 POS reading when a brush ternu.nal that should be detected . V
as ON is detected as OFF. ' _

_ o 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 pbsi_tion ‘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 aetecting' system while also
preventlng inaccurate exposure operatlons.

35 When the zoom code becones an abnormal value, due to a
cause other than the above-mentloned descrlbed momentary
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‘and 164. When the position ctode becones greater than or equal to [err] ,
the lens is in the zoomrange or 'in the lock 5 position and processing
continues to step 165. In step 165, the lock switch SW is checked to
determine if it is set to QN0 If this switch is ON, processing goes to
the CODE CHK subroutine step 166 . The position code POS is then checked
to deternmine if it is 10 greater than otdequal to [err]. Wen the:

posi tion chimsls gexaiimal haeparatjien tsifeatlion,t hstepss 151+A53heareom
range. Thuys,. JiQCessSifg : en.slepsaldi o % '_ shtikan
cqde Pos peXeeuitda’ " il ‘%’ﬁ%n)é Qféeé\g "ehbBos Hald Foog ﬁ eé‘%‘%o%gié i

t eT¥i nat edskep Fridesthegfpratedength of sthe lens Aif dnsicedwed tor ther
CHK subr oufiigp iy epahlead. aﬂwrwﬁerre?mgtw.l lddlckO00prBeRdssingeckad to
determnpe if Ié%‘l's qual to [err]. -Unt% thg §OSIt'I.0I‘l code is Lerr], ?
| oop i sPexBEHIRFBEIneen THRH opBEATERS INTe @i ¥EXEPS h&CPE SPT 188K ©
subr out i neiasttriettiiong t{shgasi ihoRigodd9)sttepsedédutadal ®BRAD CHECK (Be

position c hS LIl step 170 is executed to apply a zoom notor brake to
stop the rmi'ggr%ntob%ga]ttﬁgﬂbns, Control then returns to the MAIN program
However, when t A& |atlexample, Sesupeddhec teamexa bhagg aymemgprized szepm130

of the mo@i%fwhb@‘iw _!((F"t‘at %ﬁ&aly'i@laﬁ d eRrekfdreb tE6aB" eggnt
subrout i ne ¥ whlle_tk'l.e | ik udged to bé in thé zpoglran e i.n step 167,
the poifti 6A18binaeyi"ock Famx# SRETUNS 1B NS LR | 15 1 nRhEed ¢ PBYLOEF.

Accardi ngl &, qfunwsﬁmg"m-bi,ﬁfgpgeed t Bletepicallyl 7dR1iMg ‘then té&eersek
W

swtch SW. s det . ned. as Qe I, ep.. , {.ndlcation
propi biti oﬁoﬁeag {egirl]“ ?‘_?%set %o 1.955’[11.&%{&71)?$$%e é%é%gsugrplﬁ?%%ei S
t hem“execul'330p3hap-y1'42) , Becausenthed electadeadhPRbing agrexalion dédted

(in step 3RotlichudP dﬁtl‘ié%ge | fnlt phadea@IMmgSedodd i enét eapl39%cobEt he
CODE CHECK_subroutine). .. ¥ he' code change f ag |sh set, . to 1,
procesiPnglPBBps(Bhr JQQF)st QBerationny 1FRus,sry¥pen the position  code

equals "74", but the data indicates the lens is at the point
where the poSition'code POS equéls "04", processing diverges
to the BAD CHECK 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
the MAIN program. This subroutine pulls the lens into the
lock pbsition when the lock switch SWL is ON, when the lock

_ switch is set to OFF in the zoom range during an operation

gvgs to pull in the 1lens, and the'operation which 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 zoom
range, a forward rotation operation is inciuded to remove
any possible backlash. - S

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

The ZMREV subroutine calls the CODE CHK subroutine to

35 obtain the position code of the 1lens (step 163). The
position code POS is then tested to determine whether it is

A S P v
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it is determ ned that the code change flag [err] has been set to 1, that
I's, the position code -POS has been renewed, processing pauses for [err] ns
(step 174) before rotating the 5 zoomnotor in a forward direction in step”
175. When the position code POS is renewed in the | oop of steps 176 and

177, the indication prohibition flagt{‘srr] Is cleared in step 178. The

oom no 8 17 d n ls urns, to,the
[Z)m nt f%qjm \%?ﬁﬁt*%’ §0e§8§ ps ca%?ﬂl tﬁg hogé}tt(})"%&]po‘%qﬁ o"h of the
| ens i nathilkeasferegnah kes 'Wﬂ.v@mmsimmopg betveen istensy. 1€%. In -

t he ZOOMWMOTEE% REVERRE: saiaeowmldmecaeemumeg SgS62E820 tiar "oy POI N/
Wnerethep5|t| ode .POS is r - rotatlngtrslrbzoomm)tor
t

by
f or war d 1 8er qp%t'orﬂ?%sl%ﬂ%e ﬁaggeahﬁhé"%‘uﬁ'&é‘ﬂ? Stk eglhsition
codesPCpositions mqa&&essﬁm&ﬁ&mwlﬂmﬁté amssmy occur. For exarrple

as shown in i th Ioc ot e OFF at

the positi on \Rﬂere \Aqe%g;dal S: erlri] téa%nd%t ﬁ'\%b % oca:lgﬁ enéﬁ%r?f%l C%l?l on is-

not profieberadnet héfvaltie isesel te O cat B8 dmhishe swiitghayigar, When
the zoogypebekiny  Hsed h@oleﬁé EODRNCHK tﬂﬂ;zﬁﬁﬁ?iﬂ@%‘é‘eﬁ’@ts%qlla' ST T,

t he displ ay,i,s chan edt0| " enters rea, of POS-
equal s %F e B g §e t%’ﬁ%sﬁpegpﬁé% ?%F@%Pﬁn ’t%aitt h® caner a
is rael fqneatem ng:dry oni bghialg oo "He i el wheangmq usds beiene code siop

operati Qr pi h at, ¢ hg. oper oy ; I P
t he Ien'ggF%IQE 1Et?‘."e %ér%ﬁ'f‘%f ‘to 2eHefore ?‘gp'sr ej\?/en[‘l&su{cé‘?ﬁgl 400'}.9 Q“J
m sconcEpngen, mws.nmmamqg olmmslmtwag H&EPEP16§-§-éf7 30 When 0 (step

178) SOthaat%&Bstflwl cloWt Poisndp el OEmtahqélen%uﬁsh@m- agaiHe at t'é
poi nt when t zoom nmot or_. st ops. r ot at en_this subroutithe is called in

step 22°%ECRhdORp ﬁ*{fgrlaﬁﬁpt% Fermt ng’éﬁﬁt Anf, progessing RRAGRASed on

t hel85 tdi spépyl’ser. a period of one second, in response to the indication
count er SCANInbes'E'QpS% éo t%e 'EOBEe%}ﬁ? subroutine is recalled.
Thereafter, the posrt:mn code POS 1_s checke__d to dete_rmlne if
it is equal to "oy". ‘Until the position code is "oL", a
loop is executed between the operatJ.on of executlng the CODE
20 CHK subroutlne and testing the p051t10n code (steps 168 and
169). Once the position code is "OH" _ 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 sw1tch SWL is detected as belng_
25 OFF in step 130 of the CODE CHECK subroutlne (that was
called in step 166 of the present subroutlne), 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 Fnopsp is set to 1 ---
(step 171). The CODE CHK subroutine is then executed (step
172), after which the code change flag _Feml 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

@
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ZOOM FORWARD ROTATI ON (ZIVFOJ\) Subroutine Fig. 15 shows the flowchart of the
ZOOM MOTOR FORWARD ROTATI ON subroutine, which is called in step 26 of the
MAI N pr ogram This subroutine describes the operat lon that 5 occurs
when the lock switch SW is changed from ON to OFF, “the macro switch SWMis
changed from OFF to ON and then the nacro gwtch SV\MIS set to OFF before
the lens reaches the macro exfrenity. Wjen the ZQOM:-MJITOR FORWARD RQTATI ON .
subroutine PEY1&° dal Ipé'(?cﬁq?ei%éé?"ﬂserﬂ?‘ﬁ"tﬁh LR 2 Anhdt Bt ePEREE he
LCD,di spl ay. it lis adeitériminedhehatdenxt cedét vhinge RNEF Fay ﬁ#;earasll Péén

set Yo 0, wh tQL S t SoddCpdS Mfiakh
direction (sFepsté%S ’18?)199ng %&Ei)édc—}ﬂ:fﬁé é%u?bg ﬁab b%e f%@ﬁn%’dedand '
a 15 det er npracessing pauses for whet mer &s‘teemot'!n ohetgue maqtsmaas'she

than or egua%obﬁ\] Fn%"tblr (ﬁlt P FtiA A Gix¥btion |in IdiePasig i on code is equal

to [err] or lens is in a position etween the w de extremty of
the zoom range athFHe ther kP8t ipRncodeTPQSer 18 ¢ TEREWRS: o | Bhehd ooRr vef d

20 rotati onsteyaaa.sst Baaige eweerﬂﬂaidartﬁxp@:ﬁhmﬂ:w:ﬁefm@r [} ide
wi de extremt gﬁl"s f{?é b in step 5 Pr cessl ng t hen %@0{)

back to step gre B theT Pe?é’fﬂmé?ﬁ) | ferake sigothen. o 9
backl ash frofstap @7a) syst eaortrol sretamvsedtantlhe hpoihtp fpomi M}mctnfthim

ene 11 15 BU8EoRKRET G | Sabfbal U Al BEol pREIDN O EBRl

fromJe I nstance 0sS
the W de ext ER#Ft pReTration ohas Ité'#dt\'h? ($tQPSf 3ghawp é\Yer\cMF@fﬁﬁ hé“p&’fgq on

code; POS is sgt to [err] It 30 cannot al vvays be determned if the Iens
S |¥r«the wi de extre tyb onI exani nin i,tion code POS.  That,
the reason for thtfs g}‘ﬁ 8 ﬁ' E&%&Mﬁt &&’ﬁ zqom mator is°
posi tion codst&@ﬁeueahrrweglpmﬁlrﬂf Wheare [the | posttbonl ogdéOPOEe ispweEmmvwedf
koS MRS T oo IRk AREPenE ok e 2 b
switch SVWI ,Basse the boundary section of a position code POS. This
cancels any possible backlash that may occur. For exa"mp'le,
"as shown in Fig. 26, when the lock switch SWL is changed
from ON to OFF at the position where POS equals "74" 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 léns to enter the area where POS equals "eu", the
display is changed to indicate "50 mm" when it enters the
‘area of POS equals "74". This may give a user the
gv 25 impression that the camera is malfunctioning 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 e’xtremity Therefore, to prevent such a
mlsconceptlon, the indication prohlbltlon flag Fnopsp | is set
30 to O (step 178) so that the focal length indication of the
lens is shown again at the point when the zZoom motor stops
rotating. - ' ' ’
When this subroutine is called in step 22 of the MAIN.
program, the focal length indication is maintained on the
35 'display for a period of one‘ second, in response to the
indication counter SCANT being set to "8" in st'ep"29.' '

R L IV NP
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46 checked to determine if it has been set to ON (step 186). 'When the macro
swtch SWMis ON, processing advances to step 187, so that the lens is
noved to the nacro extrenmity where the position code POS is [err]. Wien ~
the value of the 5 position code obtained fromthe CODE CHECK subroutine
called in step 187 is determ ned toM® |ess than [err] (step 188), that is,
the lens is in the zoomrang r(& cessmg goes to step 189 to set the wide

flag [efPPM; BEOBWARR: BOTARLE, QER fybromtings - Thus, as long as the
position codepigs 18 sSmass tte frowthast! mpmmzmmngoebap%-9 i s™

Lor " nREAREAR BB DORAhO 0 BN 1 LB 28] b el
step 19proghamh rembeitss hbreabiEneHK QRMIJUDeste theepzpéﬂitmtd lﬂﬂa)t untll
Lhe 9030k AR COMlEnl InP oGS Egoh EAL! T lonandll Tl di So U g e zoom

e I's applie rocessr returns e pai'nt JUSt
af t er fEhen RAFER §W|1§°§'u Jtiishechangedh| freem nt? heNnando thent eSS\ i s *

det er M pgerd0sha tEh sWM. £ cPed 8€d. 0PF Hef'o‘i'eSQ!hé 0 &%& ¥BhLBekh&HeENS i's
in the zoom 20 {_' 8§tythe wi de ‘extremty f lag FWDE is tested (step 193) to

det er ni FREFPsS¥ As noted above, the wi de extremty flag FWDE has -
been set to Whéen silep PAOMANHOWORCEEGRWARB\ROEAEION shubirolfifinaistisafter

o 167 ehL ERaC Ehp rEReRY' 160Gt bE KhELIbnkCI50aRRsRE el SR e AR ST,
192, thdisphRybei ngns@tdd:ctitdm wthe exid%nwrmdtwheftggrcﬁﬁiw dsds. ™

"b\l\/everew@?@dtﬁﬁdwséé e8! My 1fd athd eééclm 'ﬁo@oi nsé&f‘@sleé rBtagessi ng”
Ioopst h steps 194 and 195 until 30 osition code PCS is svvltbnllfe

in step* %%sde et FAEWREd ﬁié§ﬁFf-iBBt &Fﬁ@ﬂsf EB%‘@H@’C@E CHECK subr out i ne _.
cal I ed in St'Bli)e19¢0DEW1€EHEbE peulrcaut inde RES ghepgesmest |iawacawed by

{ oo EhAlgRa L9 L8 plalh0okactnbondr LHE £80TLIBLOEAHECKRS, 1570 !
p03| t i o'h%ﬁ?)eithénrrmr bequals kbl byt (eteps t 1831 ams whB4h. ar et frathed by
circlepddlifidh code is equal to "Ox" or "1y", the lens is in a

position between the wide extremity of the zoom range and

the '1ock' position. To permit the motor in the  forward

20 rotation to pass the wide extremlty or stop at the wide

extremity, the wide extremity flag Fyipgp is set to 1 in step
~185." Processing then loops 'back to step 183. -

The camera of the present embodiment

is designed so that backlash from the gear system

25 is removed and the stop position of the lens in the wide

extremity is set just after the position code- Pos ‘switches

from “1pz" to "2L". _Fcr_ instance, the 1lens is not always:

positioned at the wide. ext_femity‘of the focal length (i.e.,

;8 mm) even when the position code POS is set to "2g". It

30 cannot always be determined if the lens' is in the wide

extremity by only examining the position code POS. That is

the reason for the setting of the wide extremity flag FWIDE;

If the pos:.t:mn code POS becomes greater than "1g",

according to the movement of the lens to the wide extremlty,

35 or the position code POS is already greater than "1y" at the

time that th_1s subroutine is called, the macro switch SWM is

¢}



‘47 26. For exanple, when the lens is in the |ock position and the Toc
swtch is set to OFF so as to call this subroutine, the stop position is
set to the point where the position 5 code POS switches from[err] to
[err] , that is, -the wide extremty. Wen the macro switch is changed
fromONto OFF in the range_of POS equal gerr], the lens stops at the

poi nt where the position code POS switchés from[err] to [err]: ZOOM W DE
(W DE) subr cbeckedl@®o determiige JJEGthI Ihﬁ s dete € crmheétepfmb)e ZOOM

W DE subroutine yRah ifeCqalcld I f o Babdeasthy Aalatees, 0

wh\g\ the lens is I1n the zoom node an oes not
Re~ oper at i 8hePt 48Jhi 190 tHea¥ okhe Lengt Hisofmaved | tosthe miacne dextxemibtyty

are sini| arwherbhendS poantidhi %ﬁé)%s)ri@d"i\z/ﬁ"t hewﬁQ?.V%h‘éer% e
supro ne,

MOTOR RI%/ERSE EQOT gg uti_ne ,

the | ens® caRP85HORt cﬁﬁ? getplipngd,Srem the CODEs GHEGK subnpptingcealled

W DE subrouinnstep i187okied déberfibeed tonpieh 1ss OEh&ﬂile"éﬁ“S (ls%éwdis?éi)t ed
on the LCD I 0 the zoom notor is caused to start
rotating |£nill§ﬁe'%}réélog:?1 %e x rsgc %o%’)‘(gpg 2001y rang®y REPTEFS1PHe 9885 ¥HECK
subroutine PEeRxd8G: & aﬁatt thestwide SlaghdFygsk teoi tzh Beforendapsing ch

SVW w de %é)@htsva@p pogiti th@é)deagogoé% é‘éetﬁ%e%&f‘é&%l%f S:SHEh@i"s t he

| ock s the macro switch SWM i s Sste the zoom
not.or oak ‘?%s %b??eﬁﬂan%l $PoRcSSPRELIséNGy ﬁ§eP§ ﬂﬁé‘%PNlﬁr feramed When
bot\h,,»sw: t ches art Gsémet beé_(r)msl tHh@ Isd%ﬁtf&g b&déhsfiﬁqd Eﬁ glggg{:gknq-_ﬂafn It
|sequa t Opf-€ Negt @ indicates that thellens is in a

pr ohi bi %I %ﬁha;leagbeta\'/\eeﬁm[\%ﬂ ? % BSEPFFOn ﬁdpfﬁé’ef(?omrreérﬁ?e ouy fof he
I en i s inthee keep pndhidsias okoastep tI99,zoonicint vepeatsotttie dCODEWDHK

(step 208) sAikgsubavieng(eepad iso?] ankeri94) oludee(1] i P8s1A%h | Bolled-

26. Tq.% S%gc%%esnee&\@gis Untl

When this occurs, the zoom motor
brake is applied (step 192) and processing returns to the
point just after from which this subroutine was called.

When the macro switch SWM is determined to be OFF (in
step 186), or it is set'to OFF while the lens is in the zoom

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

As noted above, the wide extremity flag Fyipp has been
set to 1 in step 185 and processing advances to step 186
just after the position code POS switched from "1g" to “24",

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

However, when the wide exttemlty flag Fyrpg is 0 in
step 193, processing loops through steps 194 and 195 until

30 the position code POS is switched 1n step 195 as detecting
the result obtained from the CODE CHECK subroutine called in
step 194. When the p051t10n code POS changes, as indicated
by the code change flag FCHNG being set to 1, the zoom motor -
brake is applied in step 192 and the subroutine ends.

35 . There are tweélve stop poeitions performed by this
subroutine for the lens which are marked by circles in Fig.
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35 position code POS switches froma value of [err] to [err] in steps 209
and 210. When the position code changes, as I ndi cated by the status
of the code change flag [err], the wide extremty flag [err] is set to 1’
(step 211), the zoom notor brake is applied (step 212) and the subroutine
ends. In this case, the lens is set4ffo the wide extremty. 5 When 't he
posi ti g _.code PGS, tested in step 206, does not equal [err], .the status of

the wi-de swiitch SWVI cked 213., 1 wi de switch SWVis set
L0 O o o 86 AR HR DAAN bhe, J5RB0 35 e [{Pah SR SELRn andop | <

f or med thev dlockn guwsittels izé.)z;ema-.mrmrr sheas cbs dﬂll htahlseaubedutliaew de v/‘
extre t | (0] er. e p 213,
the in | catémr&s] #’Bﬁlgit | o ggtFliﬁ%S‘ﬁhE e:'tn E t{ﬂé' g Eﬁtgggl timer
is 8t aFPé& tBO%Otﬁﬁlt&'ﬂ}Rﬁl cf(}'%f I'egl] R ('@tné'p 2*939 15I'he|1'—h9t h#ifgsiti on
code P@Sitramql&yal newhéw tive ﬂaseﬁut ;sastt:he isOan @Lﬁrawtametbnoﬁep 216.

If the, ti perio rea r] step essin unps’ °
back t&“sggﬁ ffﬁ‘ge \ﬂ%Zr?rﬁsnéeqq ie‘[ ?‘b?r#e% ?é a%ﬁegﬁ et Ret g'gom not or
I S st awheget uhleopm@it:imrt tmde)m cswii tatods afroémt'é‘gﬂl&) t8yMove the |ens
tot Eéng rBRISw {D% the [err] ns tiner is restarted and

R subrou r*e I'S rerun ‘Then, the CODE CHK subroutine is
exé@ut ed anBighe 16 melrllmﬁfeﬁﬁtﬁk%dtﬁ@ sﬁbOWflh{iﬁé t9%re the | 8@0Mer WIDEs has -

been regpPedeine Iéhat@elst idHB 14" bpd gg%he bg8Bm hPRtdCdi BERACESS|LE
junps back to ste to re- exequte the %‘g% subrouti ne. \Wen the

time p8¥fod qé?‘f]gﬂﬁnhg‘eoeeﬁn?e&(?he‘d’ Bhec 2oom Jroflf aAPEs 42L%t BRt222. The
ti me peeacHsther wile bmxtemriﬁ:rp arthe apet i onechtd hetiiferthei sotalds t haw

t2, a t

t hat ?%28§§ﬁ| Pgd%?’% 3%; P\%‘L ggg%e%(%gobﬁzk]ea%%rc;am ca s{:/(gt %ﬁ]g V\:;‘I:TF

t h&St i qpep‘@rﬁmfemr%@mwpo*ﬂst@@ above-dgsar bbefaryOoQM MOTABRt s

| ar ger g @R drer rHoTAT IO duBroatine [ e’ I ludwe$oP! t eint hathd erwipgt he |ens

woul d g&ggogtxge,o!tma (‘ile%ssercatno stt'la% taet-l eameyX t&cfsr?.rgd ‘position in its

travel range.
When the WIDE subroutine 1s 1nvoked the focal length

20 of the lens is indicated on the LCD dlsplay panel (step 200)
and the zoom mctor is caused to start rotat:mg in the
reverse dl-_rection (step 201). Therea_.f_ter,_ the CODE CHECK
subroutine is executed and the 'st_atus' p_f' the lock switch
SWL,. macro switch SWM, wide switch SWW and position code POS

25 are checked. If either the lock switch SWL or the macro :;
switch SWM is ON (steps 203 and 204), the zoom motor: brake '
_1s applled and process1ng returns to - the MAIN program.
When both switches are OFF, the p651t_10n code POS is checked
to determine if it is equal. to "lﬁ"_ln step 206, which

30 1nd1cates that the lens is in a stop prohlbltlon area
between the lock position and th_e zoom range. If the -lens
is in the stop prohibition area, the zoom motor is rotated ~--
forward (step 208) after havihg paused' for a period of ty
ms, as shown in Fig. 26. The subroutine waits until the

35. position code POS switches from a value. of "1y" to "2i" in
steps 209 and 210. When the position code changes, as
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than is desired. 35 In step 222, the indication prohibition flag
FNODSP is cleared and set to 0. The purpose of this flag setting was 49
expl ained in the ZOOM MOTOR REVERSE ROTATI ON subroutine. Then, the focal
length of the lens is displayed on the LCP®isplay panel, the zoom notor
brake is applied and the subroutine returns to the MAIN program 5 ZOOM

TELE (TELE) Supioaté@cnyi enel Lshayp dhethbowoasr tcrfgag&efiggEF g&:uwlﬁﬁ

by Sotting (HA 'e$§t§%ﬁe§§ 3123 Fraomnbh SRE kond | (S69P (KEL) ookhes AP ng

t hesposi ti omatoste PEEke0 isi appliedjugstep Rae)] andlhehepsubrootiok ends.
activating t @Pgegée)égfe tf@ﬁs &sr Pgﬁt £3 i&eawflak rglld'iq.%l on to nove

the lens to sim eratton rmed in the
above- desxri bed mmmmm REPATE| @st,ubt cedein |qt¢3 2RE s SRS

the WDE sulfutddgal n--%aﬂt %ﬁe &Esthsnsf.cmesmaeagwawhdw 9% R
inits travel range. E subroutine |s cal {he focal |ength

of the lens 3% SRR at?dP on ti"ig L@Dedl%bﬂﬁy $%hEFhan%WWhe1§ocﬁﬁFmttiﬁ ts
L et dope s apests e ) i nales,
subroutine is called in ste an e statu Qg c

the macro swiRR ik forMS Ié"y\ﬂ]t‘(ﬂ‘n nE\WELeRS %eoqé %??I (ﬂ‘P%b ieé"s
checked.1d f- : palsh areadieed doke swide hestremndtyucro switch (steps 233 and 234)
are( ON, processi %é’ﬁivﬁﬂge%f&e Sév‘?ﬂ:@l?5 :%?@htépBbbes éé‘edéﬂgiqngﬁeﬁmﬂg

braK& and returns tot olnt just ere the subroutine was cal
Wien the | ock&emidth, a‘ﬁlaethedﬁﬁetbogmmremai&lsat lePrFNopsepdsi %9 t'szor’e

POS\Ls exani pasky i 11465 cand34) tigedeisr gtaetwetbebount s perdaicero ta)
o o e Pobir, st P i 8. L bR
15 executing the CODE CHK subroutlne in step 216. If the time
‘period has not reached t, ms (step 217), processing Jjumps
‘back to step 216. When the time period t, ms is reached,
the zoom motor is started to rotate in the forward direction
- (step 218) to move 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
proce551ng jumps back to step 220 to re-execute the CODE CHK
25 subroutine. When the time period t, ms has been reached,
processing advances to step 222.

The time periods for the two timers are selected such'
that t; is less than t,, as shbwn in Fig. 26. The time
period t; corresponds to the time that is required to

30 eliminate backlash of the mechanical system, while the time
period’ tz corresponds to an arbitrary velue that is
largef than t;. If the time period t, is shorter than t,,
the lens would stop at a point closer to the tele extremity
than is desired. - '

35 In step 222, the indication prohibition flag Fygopgp is
cleared and set to 0. The purpose of this flag setting was
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position code POS is greater than or equal to [err], the test that is
performed on the tele switch is skipped, because the |l ens has reached the
tele extremty. Thus, processing junps 35 to step 238, so as to apply the °

zoom not or brake and return to the MAIN program However, if the

position code is less than [err], medhf'ng that the tele svmtch S CFF
pr OCGSSéﬁﬁthﬁaa besK thie St6OM2MoTOR hREVHNSRUt ROPAPEONS éﬁbéél@ti

Coathes RRE"  BE G 19PthnpR" the dane i Slemlaved o tue P & (step

237), adlspbw i panreld, Ztﬂ';etlwmoomtororbmhke is applliied (ahdp ®R8) a
control sﬁﬁi‘HﬁEinEorE'&ﬁrM?l l@%%g’ raqper at ion 10 Fig. 18
[ nst ruct! ons

illustrates t are executed to performa
BACKRP BPRMTELE. (TERE) Subxoutdme s perforned by diverging fromsteps 6
and 57 of thpie{N NDresow® tRé ldwehast I 6f Ah B APEEEDEUKXSh file L OOP)

operatio d ET. operatj on. _ These jnstructions are 15 perjormed td
mai nt ai ﬁgﬂgﬁ # iﬁgmgf} fher f3|8><e8§ thed MN | REOFFBover i LS he nai n

CPU wi t sukteutinealiscurakhéd shpplsne&:tﬁmnthéletbaequmctanﬁcsw'nr ta2Mmmhen the
battery, r eq_ofk i eplete C Q€S e
BACKUP %&g’?aﬂ?gni%?ﬁ QF u %(r:‘t ?g%s Qf‘%h[ qtan \éh‘r%& dtati:I ?E%%Diuq} # OP(%]

el ek@ri l-:%l npbneguale toudilted %etmer@héonapé antnﬁetmgorb}necmqm

ot -2%’5“ he '“P‘?g a e 1%”2"9‘?2?%%%3?? TR e bt 17’
i npu Wi Wi
svmpt ch arEPf p&Fﬁ rﬁ’?‘é ¥ gt e(?ﬁmiﬁrdegat otB% RSk % Y

~electr |pepﬁnemedomnutmm above-lilelssmmeabmqm MOTOR FORKARIE IROTATIGN por ty

on the %ﬁéom 'i?%hgogﬁm§58%” t‘i{#]'w,n m?olﬁﬂn hat

| NI TI AL subrou ine in step rmation Tor the
aboV- rfched lems sant afep watl anry ddesdred n@sn‘-ion lim sitg Agmveldn
i ndi catpgRgef the frame to which the

When the TELE subroutlne 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 is called in step -2_3'2,.‘ and the
status of the lock switch SWEL, the macre switch SWM, the tele
switch SWT and the position code POS are 'c-h'ec;;ked . If either the
lock switch or the macro switch (steps 233 'a.nd- 234) are ON,
processing advances to step 23.5, which applies the zoom
25 motor brake and returns te the point just after where the
subroutine was called.
_ When the lock switch and th‘e macro switch are both OFF,
the position code POS is examined (in step 236) to determine
wvhether it i_s greater than or .equal .t_o "Cy". If the
30 position tode 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 "Cyx", the test ...
that is performed on the tele switch is skipped, beca'us_e 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. |

o™,



filmis advanced is displayed on the LCD display panel. Then, the clock
rate of the m croprocessor is swtched to a | ower frequency (step 252). The
operating speed of the canera is reduced to as to | ower the power

requi renents of the camera 35 circuitry. As is generally known, the faster
an el ectrical conponent is operated, thegmre current, that conponent
usual Iy requires. = For .instance, Wnen a mcroprocessor_is operated at a 6

Mz clock rate, tHewevereprbfeddtn RRpifiano®Pderdp oless rkhan Yeylhat
same mcr Opm@eeﬁ&fg tBa®Pthat @e1W tdwitch M8 OFFGK p'riﬂdeséih'ﬁg nl@éﬁ@f aa@ksor

I t t Kk h t
but TPy e PaDS a8 e, ritle f uBRPBEThe AEAY (0" Ro, 5 “phPEr 38 350n
power consusiteipsEn 232a232| exl:ﬁ.rljecathel ftediet sm.tohrSMceistQNcl amktiht €hand -

this is gecquyld Szh{%icl? ?QE Qg} h%ﬁ%ﬁ}i@ TIAREATERN ?%ieouéw{'@c gwi',r ' m

Next, a finmer Is timer Is use er hs et
frame indi cds oﬁeﬁntmeoﬁf‘sp(lsé'—pppa%%ﬂ an@s shownt dnddigni B6, tHhe nBeemy

setting of mot@Meitale isﬁ Esplidd Ehesp 209s) t Bhababheryl SPetaPnSVBol the

tested to determ ne whether it is set to ON.. If the switch is set to 15
OFF, the fi MAI\@%OKE8r on the LCD display panel starts to blink when the
battery is Bamwddpﬁmﬂﬁﬁ) The filmsw tch SW |s t hen checked |n

256 to d OFF, '
“eauest Pl ag [ er Midind'd SAAURERRRT FGF arien of FoslEhEiipe cthat B s
(step 257), ebmeuﬂ:elc’mﬁcv aperformcat iIBACKIP toperlatjybmy p Shdls |qpearalsmh(35ep
255) 203 P BRessrhr ggeciiy e paD % Liephe 41 maswj%cfbf'%\/\'é S RN

ste 257 and 258 are skipped at t rocessin oes Tromstep
256 to stepPESETramy @spwesd afe tfirr?é'r Al cﬁé@ke%OPE h'éczéﬂOOP)

whet her a pepeeatqbnataﬁ&aﬁhet MSW%ﬁriﬁﬁolﬂaSSQﬁe@eﬂCﬁmé&ﬁdﬁMS wage
started Iesétréntwom tes(gé pass Eé 0cesSi j.unps bckeg_goétep
254, WnHR t REEEDRESe o U £, 25€e 55" Bhe BERPEYS Bt ar FireL. o
processi ng g@est-tmf—* sbyp BBGeriner She inain @@Uermttedeﬂ-fectmqallrrecurragtFTM
i's supplied from the backup capa01tor 320 when the battery 300
is removed or is depleted. When the camera goes into the
BACKUP operation, all functions that require a large amount
.20 of electrical power a:'re'"suspend‘ed -so that the data in the
memory can be retained for as long as p0551b1e.

When the BACKUP operation begins, all inputs with the
exceptlon of the lock sw:l.tch SWL, macro switch SWM, battery.
switch SWB and film switch SWF are ignored in order to

k« 25 minimize electric power consumptlon. This is accompllshed
by switchlng the ports on the CPU 100 from an 1nput mode to
an output mode by a PORT INITIALIZATION subroutlne in step
250. Thus, only information Yor the above-noted four
sw1tches will be detected.

30 In step 251, an ind:l.catlon of the frame to which. the
film . is advanced is displayed on the ILCD dlsplay panel.
Then, the clock rate of the microprocessor is switched to a
lower frequency (step 252)'. The opefating speed of the camera
is reduced to as to lower the power requirements of the camera

35 circuitry. As is generally kﬁown, the faster an electrical
component is operated, ‘the more current that component



30 set to 1. The tinmer flag FTMis initially set to 0. Wen step 259 _
indicates that at |east two mnutes has passed since the tiner was started,,
processing goes fromstep 259 to step 260. However, at this tinme, the ‘
timer flag will be equal to 35 0. Thus, step 261 is executed, which

forces the timer flag [err] to be sét to 1. In step 262, the LCD displ ay

| s d ddi t | t
D ccubfatty (FAEMUBRCT 8ol O WP AT LhBRY s b FRReBRNE L s, the | oop
of st%rmd 23@ an®i Mftmsllmlt arates tlzm BleroprocessorOnays draw

i rrerzszmafseaeraa% i ndicatnR (die | RESropAScoNBoR HE! Shdiat sl o
since | ti-ner_was started, stepsb{egm and: ar e ski pped. Thus when

el ectfiely apdhelMHz, GiRFk aKaES /| ﬂﬂé‘gHOPFREeEEBrdI! 1y operate, | |
cant lapprctmmmﬂelzyxt 83a phﬁnérﬂ;/ ﬁﬂicne:aemm cﬁttMemmunBS sfﬂ‘eteaf the 10

o By PBRYC Leckile” 38 HaPSRC eybinchrc il buey EinudRl &L 1

st ep £282, reducingi mmmmpﬁiQmeOQbamthmmﬂ | obpeudte isl ock rate
IS swid Cré‘dvﬁ?&k:&% 'éf?EW Bl e & alhd SLRR L08% aé'@cﬁ hph3difder gyned 15

whet her time period seventeen or npre mnutes e passed Since the’
ti rrerr‘%&i%t the, BRQRP E’BETI4¥'I7‘%'§§°FhﬁHbEEVEﬁPSen m nutes have passed, the

torer fiagié:e!tf]al % janeahi e d stardRier pEtepWasthar | Thiis Seimép Is{step

tas UL BEln' frdne DONGISHE **“§f'é§%6§}ssha9' ReRiT 11957
[err]andsadeqr@barmbtermnoeo Ehestmpneay sEhhingt of beekepafll ag [e[jJ

IS Selyiittnled N Siﬁ'ps€§§ 28d p"t%e%dﬁ%x‘i} \é,‘iiﬂ?éh@wﬁ hfsBéDs{?E@EtBOGD (B
LOOP). gperation to Qrmerror OCESSIQ]% When the tiner flag

[ er r Bateting yhether ito48 878 567 % pfﬂb% switghsiGuBREI $O t he o
- dissploFF patted fsmoindeaatwateﬁ thmslmcalspmeslsaxmglgseartsombstep 265

to Stb‘i&n%cGSWhen ‘the battery is removed (step 255) The f£film~
switch SWF is then checked in step 256 to determine if it is
set to OFF. If this'switch is oON, ioading request flag
FFDRQ and loading end flag FLDEND are cleared and set to 0

20 (step 257), the f11m frame indlcatlon 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
sklpped meaning that the process:mg goes from step 256 to
step 259. At step 259,_ the timer is checked to determine '

25 whether a pe_riod of at ieast two mihu_t_es_-_ has passed since v
the timer was started. If less than two minutes has passed,
processing jumps back to steprzsqa When'the time period . is -
greater than or equal" to two. minute.s,' | processing goes to
step 260, wherein it is determlned 1f the timer flag F'I'M is

30 set to 1.° _

The timer flag Fy is 1nitia11y set to. 0. When 'step.
259 1ndlcates that at least two minutes has passed since the
timer was started, process1ng goes from step 259 to step .
260. However, at this time, the timer flag will be equal to -

35 0. Thus, step 261 J.s executed, which forces the timer flag
Fpy to be set to 1. In step 262, the LCD display panel. is.
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‘Wien it is-determined that nore than seventeen mninutes 30 have passed o
since the tinmer was started, the timer flag FTMis cleared and set to O in
_step 269 and processing diverges to the series of instructions that perform
t he RESET operati on. BAD CODE LOOP (BC LOOP) Operation 35 Fig. 19
shows the flow of the serieg.of instructions that 'performerror processi ng.

These instructjons are éxecuted b d_ vergl from%{] ﬂ;&
subrout i feAFtIAEhKRPCBRELLVE RIS HLT Yat & t he
| ock sw priocedsianyl jJamps shad:lchtsvutaa;e QﬁputtemhancBmlﬂﬂédosmramimy

ep 5 T e
\M§re{/h s%'%8)38 sle {ﬁ‘& lagﬁa %Clgt%% r-[nﬁ]({i]t‘f%tﬁn} ;ﬁngggagts:gtﬁ% \%ﬁé{%%gr the .
error opé@ iigh set k¥ e®Ning fromt he BACKUP operation (step 281). Wen the

backug flag i geeaind OtiLmet't teat' &Sxetsttéb @59 Hidivatfss tHit eléagdthhlirﬁ LCD
di splay panel 10 .is switched t &6& 2@3% and process*n(?

back to tHe Wirptesghas Rpsse hélﬁé REc B8 TFILrEhe " CHECK
subrouti 261 Ena 263 g fskippedn sThus?28dhen! élbetnigali poweFhtie theep 284
IS proce | tc a d.,s 1Ba t Ris
ot T RRREra s "HehbuRd | (endtn didplay IBhEEwit et e HE

t he battenﬂlpgﬁee@v@ﬂsplprodf@@smwmt@fstﬁs E@Gutﬁﬁerelhff—ﬁé EQB
dlosphay E%elm@ééﬁ Her iy, %%%ﬁf&*%ﬁéymﬁ be éﬂﬁtBGE:KUP oper at i on.

When t ebattery SWI%%E ned to be. g gvvltch
SWE_-wi de swi FayenspnRatEemot Fetngtalidedn %V@%r%a%?’é% n@ﬁ E'E &pazg | f
at | east ppetné bheeeryWsmlteh ke it dm 1(H\Istmp)m,| )y chsh/ s Ieg d:mesep

28 Al terpativ 8 cked
term %e whqjlt% él}%e S8 {}{;ES;@}Q"P nagérdglésvﬁ% §sg%w§08%8
are di f f bagkt %9 oktsharormal- ué@t@t ot%@ep n2§ﬁé mbr §t 1¥s t deSernipedn
settiBgSyflether f40®ime period of seventeen or more minutes have

passed since the timer was set in step 264. . _
If less than seventeen minutes have passed, the timer
flag Fpy is examined to determine whether it is set to 1
(step 265). If the flag is set to 1, power for the LCD
20 display panel (which was turned OFF in step 262) is re-
applied (step 266) and the timer flag Fm is cleared and set
to 0 in step 267. = Thereafter, backup flag Fpo is set to 1
in step 268 and processing divergés to the BAD CODE LOOP (BC
LOOP) operation to perform error processing. |
Q When the timer flag Fpy is set to 0, steps 266 and 267
are skipped. . Consequently, the LCD display panel is not
reactivated. 'Inste'ad,'proc.'essing goes from step 265 to step .
268. o . |
~ When it is: determined that more than seventeen minutes .
30 have paséed’ since the timer was started, the timer flag Foy
is cleared and set to 0 in step 269 and processing diverges
to the series of instructions that perform the RESET

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

that perform error processing. These instructions are
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what was stored in the nmenory, processing advances to step 289. 30 In
step 289, the voltage of the battery is checked. |If the battery voltage is
nore than a predeternm ned value, the battery is considered as being good. ~
Thus, the blinking of the LCD display panel becones OFF (step 283) prior to
dlverglng to the NAIN program The SBIN programwi ||l then 35 determ ne

what | neatERieen & Qb Rl SPEa CEneNcobe RBciti sibabukdng or taden (1)
the tel &’ Wlde swtch SWV and photonetry switch SWs are all OFF
n

and t he &P&rrat Mock . switch SW. and macro switch SWMare the sane as
t he val ues swWherd the tB@ moar;t&ntsnhdatas;ﬂinlmsmot:khsmi&ch( swWps 2

S.ngpfgg pané‘la%)el %gﬁt%ﬁtl n ste I% egissaqﬁl n&% w@ﬂﬁ? tSC\E ;gg

macr 8 s@BO¢h SVFhene &her depck ﬁ?rrrfrlyaq S zgl)t%ﬁﬁﬁfh 00 datexmine | s

i ntrodugRdtheiCh 299 e ¥o 10 t%aQCJJsOO% Jdé%z'%ﬁﬂ%ﬁfi'bﬂ G ol i eg?84, SO
as to Ioop t hrough steps 284-292 u {él? good ba terégls placed in the

caner a. EREURPtHS Fhey BuNQE oReYRt rh’?eleﬂEg B £rops thes BALKURns t hat
are exegp&eﬁt\#faﬁn (@t@p?liﬁﬁ Opeqgén Othé Sbav\lﬁkﬁpr fedg 1sTble3: > qneri]gi ion Ih S
execut ed at t Qf &, J eSSt ant. o LOC i,verges fromthe-
BACKUP 65ef§ﬁe IJré1 §I§§I§T é er ahf&?ra‘fa\f geg‘% ﬁ'g%\l % %&'beﬂérat I on
whehOnois Bhdkcsmﬁ‘emceewﬂm fstep 12830 mrsteprocessingbdivergesadaakioved
fromthgoceggr fag grg &ry in the canera fails. The RESET 20 operati o
i's performed becaus capacitor 330 is only'intended to retain the

contents of WheRe thﬁmﬁ‘il Toge apBr oFeRiteRd aEkaR eEReni GRPBs CHEGR tor —~
sevent egibibitise, the ekt pedirodnied tine sﬁéii)rzmmme Heharggataive Of ey’

0k O AR REekodage b rormessi oo, WheB b IR 1 22
15 inputted. Based ‘upon this input, the battery sw1tch SWB is
tested to determine if it is ON. ' When the battery -is
removed,'proceSSing gees to step 286, wherein the LCD
display panel'is shut down and processing advances to the
BACKUP operatlon._ .

20 When the battery sw1tch is determined to be.  ON, the
tele switch SWT, wide switch SWW and photometry switch SWS
are examined (step 287). If at least one.of these switches
is set to ON, processing-advances to step 289,

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

25 1is checked to determlne whether the settlng of lock and
macro switches (SWL and SWM) are dlfferent from their values
stored in the memory. If these switch setﬁings differ from
what was stored in the memory, pYrocessing 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
dlsplay panel.

O
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so that the POSITI O\I CODE | NI TI ALI ZATI ON subroutine is called when the MAIN
program starts. Thereafter, power is applied to the LCD display panel and
the PORT I NI TI ALI ZATI ON 30 subroutine (discussed above) is called (steps
302 and 303). This subroutine sets all ports on the CPU 100 (except for the
|l ock switch SW.,, macro switch:SWM battergawitch SWB and filmswitch SW)

to the output modgeJhest a%Hé Of:eiEe thEEﬁWSttﬁh S\Gﬁdbs !sﬂf?i:'&fze%w %t,f%

35 305, and che ed in eterm ne

filmswtch RRotgmetry; FWFnglerbg bBEBn#ll OEE ﬁd'!é’s H‘ : setﬂ%fﬁfet%e
filml oad remtﬂets{vhe@h[wﬂ ands@ackd lswitdh epwROQmndthée danfeETas the

operation div est P operation. .Howeyver, if th fllmsvm hIS
sbt o ON, (HELYSE nEESRa% b T oeRary nEPPectie  ARRPREiNg osvisshas

ski pped hen(sthepd | 287 santic288W; ior ) theebe&tesy, irﬁdiwmmgaal oeriges

to the BACKYR Yd! | SbepFobd) | NQ{.@W:G\'M@# g\x?rme bEEhkESoNOfin step

I nstructions oper M 10 _ | NDI"CATI eratjon are.

in Fig. 2#90. Tﬁ'@?e ﬁ%%t?%n?r &r doske g EEChy SHLy &0 W?FBHF%%I N
program thesvﬁﬂ%@ eltalraal Gh héfok dyml@seapr @g1gn andl &heooOGs opausei ds

At step 320,, termneg 1 ef her. the regigter
has been set!® %“éﬁ—‘i g ?8 ?Eliqro% é%%nsf:thgy]l?w OP Fﬂe% _
canera i1o brshg‘ptzupmsenaspdm dosop | thirough stepst 28dsi20920mntihea fHidlod

i s ;not conpl %Qgi ng i ndi cator - has not been
reqhe%ted *?P%gl een set&?éneiéﬂé{jél | mload 20 request pattern Ld
i s created, EW%M @Rt he |1 oading request in display nmenory XA, and
di spLayed on the gigluizb Cj:mi@ér&ltéglauep@@eieef othensesaelibnkeRhat?arand

20 the G SRR eb RISk B SO 8 R Skl PO B!
15 operation is executed at the time of a reset-start or when
- processing diverges from the BACKUP operation. The RESET
operation diverges from the BACKUP operation when more than
seventeen minutes have'passed since a battery was removed
from the camera or a battery in the camera fails. The RESET
20 operation is performed because the capacitor 330 is_only
‘intended to retain the contents of the memory for
approximately seventeen minutes. After seventeen minutes,
the data stored in the memory may be inaccurate or may not
be reliably read back. _ ' _ '
25 'First, all memory locations and flags are cleared in
! step'300. Thus, the position code flag Fpag is also cleared
so that the POSITION CODE INITIALIZATION subroutine is -
called when the MAIN program starts. Thereafter, power is
applied to the LCD display panel and the PORT INITIALIZATION
30 subroutine (discussed above) is called (steps 302 and 303).
This subroutine sets all ports on the CPU 100 (except. for
the lock switch SWL, macro switch SWM, battery switch SWB —
and film switch SWF) to the output mode. | o
The status of the film switch SWF is inputted in step
35 305, -and checked in step 308 to determine whether it is
OFF. If the film switch is OFF, film loading becomes

A S I IS
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25 from However, if the filmload indication flag [err] is set to O,
processi ng advances to step 326, where the filmload end flag [err] is B
checked. If the flag is set to 1, a FILM PATTERN ON subroutine (step 328) -
is called. This subroutine 30 performs a firlmcount [err] check. When
[err] is not equal to "0", step 332 i§Sexecuted to display on the LCD

di spl aypfsepbrdhe ddsSfe Pi Eher eﬁmaiomveeaaeatt akEdly apgd. Lo siore the
cont ent of t he fllmcounter gerr*:B E é PfY‘ @y efoF‘B peturnl ng to
the poiFRt ¥t Wi cREERi 393 p8Pd: £BR ggs& vepPgERLL erasfuds ¥ in step
320) arBA¢KUP Jopepatiof.(in . step 326), proce55| ng goes to step 334 Qs

call a FILM r n nkar ORI ondi he FI LM
PATTERN OFF. naleyel, gF #E ?gih ?"“"i‘ Eg (qst eﬁ,3§§)% r}ql e
di s# ayfmeFLbﬁQt tJASneuDibf setThe 'm-'la_t}vl &s, I SJDEBA‘BIOQ\I iﬁ)eshilppﬁdt hehvery et ur ns

to wherghd tefhi CE@LEh ! S0k L6 6?? f"rﬁbEQHEEeE-e Wﬁlroegﬁgin aAbveigd | .

equal to " 0" géocesm ng- prgcee s'to step 3 escri bed above
and t hdiP rtdherBACKYP { JREFBEAPNS 1 om whi ch the operatlon di verged. 10 LOAD"

Oper at |nmrmwmm%&%8ubr outine The foI | ow ng di scussion is
directed to f,nhe LOAD.operatjon_a D _PULS subr i.ne ch are~
interrel ate he THEE 15‘ e 4 ld'fs}g)?‘é%@f'gpst hg sePe& ¥ ng%‘?ucﬁ[m t hat
coripr i SENDHCATQUN op:pe\rahnoms idreistshown 16n | FiE.g. 20, TRhes®per at i on
aut omaty t il r nt r galyqq t he
rfééwcwlr&?s hGd eméé@éeﬁeﬁgkla r\ﬁ&.ftéing Prbhe EREE! AaTd bﬁ

correct location so as to permt t n hot ogr.aph. The operatl
i s per RIFMBRTHN e kheh BACKEP orfEAGEoNY ttlli’@ SERRP nGPEFH Lr*é”! o’RRdskhech swr
the magockvwperati¥hand when the rel ease 20 switch is set from OFF toﬂ\l

:fi;r*azs ook Sl Lot S IR didpbrils
Thils cothrther rekponegisterhdas feteny oetfbar land Flag Fyppg is SEt
to 1 when the back cover of the camera is brought from an
~open position to a closed position, the film is not
,compietely loaded and the film .loading indicator has not
“been requested. _ When it has been _set to 1, a film load
20 request pattern Ld 1s created in response to the loading
request in display memory XA, and displayed on the llquid
crystal display panel of the camera (steps 322 and 324), the
flow operatioh is completed and cont_:ro'l returns to the point
just after where the FIIM INDICATION operation diverged
25 from. : _ R : -
Hewever, if the film load indication flag Fyppo 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 FiI._.M
PATTERN ON subroutine (step 328) is called. This subroutine
30 ﬁerforms 4 film count F, check. When F, is not equal to
"o, step 332 is executed to display on the LCD display
pan_el the number of pictures that have been_tak_en an_d to store
the content of the film counter F, in display memory Xa, R
before returning to the point from which this operation
35 dlverged.
If FLDRQ equals 0 (in step 320) and Fyppnp €duals. O (in
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one-half franmes of the film A WND PULSE CHANGE subroutine 25 (step 340)
then takes place in accordance with the WND PULSE CHANGE subroutine, a
fi'l m advance (wi nd-up) notor.starts a forward rotation in step 3401
(Fig. 23). Initializationflag[err] and wi nd pulse off flag [err] are
then set to 1 in step 3402. 30.: In stgpg 3403, a,l.5-second timer is
set and started. The 1.5 second-tinmer is uSed to exani ne whether or not the

film shoul d $eeP edAfo. Processing: gresnchot BkeR hd nG°qu§élco%nt%¥m
WPCNT i S NOtPATTERNt QFF0"subréteiéND Pj:hﬁ&rﬁhle\mﬁ goredpoiing 0to2Rhet 0

be \des b t 3 3404 th

Porward rot 1ih BarAbR, ek e bEBYens §F thd, Highadi peffet [ 3p olfher
even if '$B6) 5andcoblie diChoddspday epapedd bét dunned f offar dThet AILM
of the wigd rﬁbf@ﬁoﬁrobgfatﬂﬁheﬁﬁﬁn' Q‘etﬂﬁ-n‘ﬂ' ‘E@ %'e'i:‘“e i %Sfei‘ﬁ LS.

returns to. the LOADoeralon hi's exa e,s for I ni.t1 al

| oadi ng stage, i MR %mf?PH“PS FaoFHﬁFP‘y1§d§§ﬁ-Pe§3\ﬂ i eqnal s"&:o"rﬂis'
before the pnassssshig gpeéceadst ep &4ep 33% ! agh Bt t wis ddescird biedp Wk At

step 3406, ste 7 exa nes a_battery. is CQUET & Thi,s. t est
s hade o AELr FAEP WRBEHERS, hESbae, PUARE \ ER6eMabPR e SRRFRRIT

of the fil mdivergadh a case 10 proceSS| ng diverges to the BACKUP

operati gy a Jﬁé t hEEﬁ]i I |s brought to a-
st ow nq'st eﬁ&8 9?1 g%iti‘t?e?i gf.gﬁ o QQb%ﬂﬁi p 3409 is
execlted. This SKR® cﬂfékk@wﬁbgde@éﬁm“ﬁsi@ntHesfﬂllrﬁeﬁﬁ%‘éhtﬁ ther LOAGF
or ON- | f tdwefahw aA8 W¥nDS FOLsAt aHANdR | SubreaeIsry, wﬂleﬂlsfae:ré

ot ot onot KiHeasrRaHRd ot oy EReysHAT Biekad o203, s HRFIRk ot

program Thiinsiparct iems i shakr éonpeilsenthastOAbBe oparhtioned sofi ilmstatated

canera iyg 0&‘?? f'ngu“é‘zg thepfid M, Qﬁgtﬁanprm&ﬁ&aﬁw%%% 'éh&n%nﬁs
a bl ank- shot advanC|ng operati on)
that a user inserts into the camera to the correct locatlon

' so as to permit the taking of a photograph.' The operation
is performed when there is a change in the setting of the
lock switch SWL, the macro switch SWM and when the'release

- 20 sw1tch is set from. OFF to ON, assumlng that the loadlng

‘request flag FLDRQ has been set to 1 in the MAIN program.

B First, a wind pulse counter WPCNT is set to vig" in

'-step 338. This count corresponds to the winding of four and

one~half frames of the film. A WIND PULSE CHANGE subroutine

N 25 (step 340) then takes place in accordance with the WIND
PULSE CHANGE subroutine, a film advance (wind-up) motor
starts a forward rdtation in step 3401 (Fig. .23).
Inltlallzatlon flag Fypy and wind ‘pulse off flag F,,, are then
set to 1 in step 3402.

30 ~ In step 3403, a 1l.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 w1nd
pulse counter WPCNT is not equal to "0" in the WIND PULSE
CHANGE subroutine (Fig. 23), to be described helow, a return

35 flag is set in step 3404, so that the forward rotatlon ‘of
the w1nd-up motor is brought to a stop in step 3405, even if



I f the back cover of -the canera is kept closed, the filmsw tch SW renains
OFF. Therefore, processi ng goes to step 3413, which determines if the
wind pulse off flag 25 "[err] equals 1. Since flag [err] is initially 1,
an affirmative answer is given to-go to step 3414 to determ ne whet her SWAP
equals 0. SWAP equalling O correspon@? to a low wind pulse [err] level. If °

t he' wi n ul e [ r ep 3404
Lo epodi ot Raosud o, WOES Bhvd, ol R O o oo T

and 3418F uFae| "[WTM%d’“ﬁEP§e 9%r Fhep souwin THhe wind \Pwiseul se -
[err] i Pr%\&e%@i% Fumm Fdtiudhd ewltrw EOADVoperst i v smei)sSéﬂ&n Te ~/

executed to, set FWP Pr oce sing t.hen yet to ep 3404,
event uattfy T uﬁ\? a[lo gg’ﬂ gﬁ’fg ﬁig €11 & FV@E?& \%ﬁ\ Fﬂs)il\’“
equab tnofmadfigp a’ﬂ%ﬂaﬁxms | whthéneausecsecpmds ebefoeev\ktdt&eprod:essing

Lerr] gg ?0 eq[]é’ﬁ\! ﬁ@&ﬁ“éﬁi% g&a‘tr ié‘aigBﬁﬁﬂsﬂs ﬂ? din

step 34 as been c ange “from mative’
answer B40§i v&tepo 314I¢€ mmimsm@@e a batkery p#%c@%s’f»h@; ‘a%)‘é%r%o step

gﬂ; agﬁhgctetéB@ fiégn{a@é]teqwt?éfeﬁniﬂe:??{e@féﬂh ftMeOCBSQtE goe%sto sttep
ere set,to e e flag as_been se
The subraneved. durthe.did aduiReid B e SHR her TBURBOD, R SRES, 11 the
W nliopuprecemming |diverngesgato vélrees BACKUP' obpedraatlioiiheaﬁtere th;eep 3404
is 10 e r Q 4, 340 07,
3413 angggﬁ%gg ’\ﬂgm%ﬁ"o é)f év&ﬁhﬁ Egss'{gken -C angfeél Q et tAao6% ‘?éln st?{
3418), EonetepndnA8-equal to. 0 so.that processing goes back to 3404.
the neantimewithe ai shtpdse Neaded SlﬁWl thbeddnans 2 LsQ\éd eyabot oig@ hi Q‘V

ovel. oV hiedd, THRLS i RO hoRelB5E ) 150 FH L0 [
equbss SWFnist OFF34k7 ONw o_c?fsthg g:‘désn tsw ttatp moismr,elstdp aplerr] is
ot ek PLABeARHRP SIS BeBKRULE, riMIE 3 gl LBl PREE 10
counter F, to "0", stops the forward rotation of the wind-up
motor (step 3412) and .th'e'n 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 £ilm advancing operation)
- If the back cover of the camera 1s kept closed, the
film sw1tch SWF remains OFF. Therefore, processing goes to
step 3413, which determines if ‘the wind pulse. off flag
25 (FWPOFF) equals 1. Since flag FWPOFF is 1n1t1a11y 1, an -
affirmative answer is given to go to step 3414 to determine
whether SWWP equals 0. SWWP equalling 0 corresponds to a
low wind pulselwp level. If the 'wind pulse Wp is not at a
low level, processing returns to step 3404 to repeat the
30 loop (compris:mg 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 FWPOFF to 0. . -
Processing then returns to step 3404, eventually returning
35 to step 3413. Since flag FupoFf will now. be equal to 0,
step 3416 '_will be exe_cuted to det_ermine whether the flag

LS



“PATTERN BLI NK | NDI CATI ON subroutine is perfornmed in step 3421. The FILM
PATTERN BLINK | NDI CATION subroutine illumnates the filmpattern in the
LCD di splay panel when the wind pulse is switched froma low level to a
high level. 25 This causes the liquid crystal display panel to show a

di splay that corresponds to:the actual aglganci ng ofz:t he bl ank-shot film
After executing the subroutine in step 3421 "1 L@rﬂSUb racted, fromthe

wi nd pul se lfmum-praWCﬁWFsPéHeS@E)“qego t Higcayse % fweEnm RaSphese
counter VPQBa9) i SR6@NEN Catep  B4D27 to Sipml3423 ahdn SHER hes wbeelner

t e wi nd pul.se coun m Qe h r

ot quaﬁhﬂrfg "%r?ﬂ%etguaﬁ ?ﬁﬁ&@agé‘ﬁéoé %‘}r g'tlgur S‘Fét}gngft&et 403,
vvhere t he premtesdnngstept i3died ecaThus, | preoepeaing. gore o, sher hé4W7ND
PULSE 35 C‘ﬂ\l%% Of'ié%er‘gt he coghsvk 9f i hhatabndmvl sgrseeahehgmasws' i s

subt ract’ed one one upon

PINT THSE of the wi ul se [er n the
wi nd pul se “eﬁ)lﬁﬁ%ﬂ Y8 WheEfRe heO'flaBngmmr}(f rﬁﬁ‘gt?‘bn 0 bf Hﬁ‘é efi Itﬁﬁ
advance not@yad Sf‘ﬁ%weﬁaésbéﬁn?»é&t),, the |saapprcutsiie fexetuees oaterpeddilidon

of a REW ND opera nd, { he essi.n es G 5
oper ati on. Q&?‘%@%e‘?@?ﬁﬁﬁsg&ﬁét figha ?ﬁggREV\#I égg‘r‘%ﬁﬁ ﬁhlggoukgéghu
perforned. lowhean négatdv@3resulbeisV dbt2ihéd. CHIhGEeSobroustap B404 is
execut e r | e r ed

ctep b, elFRRLAT, “ppUe réé‘%s%%%n&o%s %%%J“ﬂ’“’* s e P ve
ansyer is g4t t%ﬂlﬂ) apdsB4pS - 344Thary the EmTS‘Bf%sahﬂe§4§ af’g;%]
set to 1 angrdh DR bSoSELin Gstep 03418p, Wﬁ\l&eﬁmﬁr&i loqualltosoepe that 350

SNat o drauednRd " BREsHAT NEPCRAGA opdy e peprbinel) endlind )
pr evi ous| y plekse iwgdisi swptchednédomRaEV\LND Dpwedt t:enthggh é&Velll | uTbist es
IJI[VR?N f Lfg"m}ﬁéénéﬁtﬁgﬁ BEMLANRGRP R kel il WSS EESin T ene SECRgOF e
pro and SWWP in step 3416. Therefore, step 3417 is processed.
Since flag FWPINT equals 0 in step 3417, proce551ng goes to
step 3420, wherein flag Fypryr is set to 1. Then, step 3419
_ is executed, wherein since the wind pulse has switched from a
20 low level to a high level and SWWP is set to 1,_a FILM
PATTERN BLINK INDICATION subroutlne is performed in step
3421. The FILM PATTERN BLINK INDICAT_ION sub:_routl_ne
‘illuminates the film pattern in the LCD display panel when
the wind pulse is switched from a low level to a high level.
. 25 This  causes the liquid crystal display panel to show a
e display that corresponds to' the actual advanc1ng of the
blank-shot film. After executing the subrout:.ne in step
3421, "1" is subtracted from thé wind pulse counter WPCNT
(step 3422), so that the content of wind pulse counter WPCNT
30 becomes edqual .to w17, Step 3423 then examines whether the
wind pulse counter WPCNT equals "O". If the wind pulse
counter WPCNT is not eqﬁa.l to "0o", the WIND PULSE CHANGE
subroutine returns to Step 3403,' where_the processing
mentioned earlier is repeated. That is, in the WIND PULSE
35 CHANGE subroutine, | the content of the wind pulse counter
WPCNT is subtracted one by one upon every rise of the wind



20 and fromthe above-nenti oned LOADI NG oper ati on. Thi s operation
rewm nds the filmback into the patron when the last filmfrane has been _
exposed. In step 360, the wind-up notor is started in a reverse rotation -
di rection. Thereafter, step 362 is perforned to 25 determ ne whether the
filmloading detector switch SWF is off. Thi's step functions to inplenent

Step 36 t?fe"" “h “’:‘E‘Sefﬁg”?éi?ﬁ piben Spiries=pale- Saafda ipiices (0
[err] tothe dﬁﬁf ’6‘??5"1" fPIfm%eggb"‘ plyangs dPP‘é‘PIH is rﬁﬁ%’tﬂ%;n t hat
are shom(sbepthezlw di fmhgyipaselt forTithe, nonhexsdutddn et rREWIND t 0 {1&
begi nni €hbbg? g goes
Voot ho ipffation Bk 8ha%pRlkeskins bbbettd, ERAD Sikie Ind TN
subroﬁltlmratm Si nce [err] 35 equals 0 and [err] equals 0, step 320
(of the FILM éé@bCAﬂg\'&é@éeﬂiha@ an&eaeff neﬂat 'm“;ﬁﬁwwgggam 326

60 gives an affirmative answer. . step 334, a FI'LM PATTE

subr out | FRPWLd ¢ o PEFLOXAG . Nf or‘mﬁﬂ ofiteBr r343Pn@fhgthe (WENP| BULSE ¢ er n
of f is HANGE| Bubloudiing ais NereEMt¥4, (H eﬁeéaﬁivewdr{hvié}.e f5l givadi cation

area on the_li Uld 5.cryst al anel t urne ank.. When e fi msvmtc SWF
(in the &K B (ﬁﬁarzﬂl}% e¥s P&?&% %gcﬁa%e"o %%gp 3%% e a
Wi nd%ulm%etngogoepethmghl stp@rf.‘x!rﬂmd an a’ﬁfimaEpvdeaeslwert Hes change
- of the Vt%i’&’e RUuts engOEEasi:&Q\é' v 45 asikGH 'f%elstek% TW ?I %t4%0 368@

filmpatiern blink i nd| cation operation Js executed. at'tern
i ndi cat iXmpmer 46i GiPt tEe A 13RPaFLera sHHWRebN tc‘heoL@rdlﬁ fa E[B’EWEQ is—
turned- dgerdtide. ti M Stepsd ARPU| 380 CcAAAIES 2, AR DV ewehtbe F i gh*J'

| ovel L B A8 P10 A0 981 BT 081 ORpopTIde, 45 Ll Rt ner o
frark® oThehe ftihen ﬁambempxmm operation (step 354), which was
previously described, is performed. |
REWIND Operation ' | _
Fig. 24 illustrates the ﬁlowéh‘art. of the REWIND
operation which diverges from step 62 of the MAIN program
20 and from the abo’ire‘-mentioned LOADING 6pefation.' This
operation rewinds the film back into the ~patron when the
~last film frame has been exposed.
In step 360, the w1nd-—up motor is started in ‘a reverse
rotation direction. Thereafter, step 362 is performed to
25 determine whether the film 1oéding detector switch SWF is
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 fotation‘ of the wind-up motor, set
Fe» FLDRQ and Frppyp to 0, and turn off the film case

30 indicatién and film pattern that are shown on the LCD’
display panel. Then, the subroutine returns. to the
beginning of the MAIN program. If Frpro and Fypenp. €qual o,
processing goes to the MAIN program and. runs until it
reaches the FILM INDiCATI_O_N subroutine. Now, since Fpppq

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



If step 370 indicates that one filmframe has not been rewound, steps

362- 370 are repeat ed. Thus, an indication 20 corresponding to the film

béi ng rewound appears on the LCD display panel. If one frame of the film

has been rewound (as indicated by the test perforned in step 370), step 372

is performed. In step 372, the“content of éfhe filmcounter [err] is 25

decreased - hyjved an afEIHRAIV . anddér. FI i 88 CABUON 5 UPEEM iPATTERN

called (in sl_grp%'?é% tﬁlndl cate t@ﬁ\ frane ninger o{__ the filmon the LCD

di spl ay panéfEf ovhine if eXprERefoebdLiBEerRation, serrespending, to
D oper dtheon filmpspatterrp o, isoagiowed hinudthe t dispdayuatenosy uXa |

30 SWF is tuyly N6y OKs ERedld O8i Th9- L. r t f I f

t he LOCK ope%%n%i)dh dl'égrgfg{séfgéahstie%éjﬁé%féé h%&%ls&ﬁ Ngﬁl ot\%?g\p%si% ,

processi iy dxystal parelt burhedkbiankeh is set to ON and 35 the '

phot ographi ng | efgndss €h" 31 dWit A HWROTih' the M dBlratBnpolit
initializing gperation iIs perfornmed and the node of the ports on the CPU
100 is swi t cREH f RFAqeRsingdugoesSdeteo SHRP 036t nmoWRereo s Wihd o pidsee

battery poweletesties PpRdatiidny £¥plpdrdmedlhen THiep 386 ideeEEs!t €l O
erase the mode i ngli cgt !tgn ar]ggsd_qti_g{ter | ndi c:%&) n frgr ‘E__he L%g ﬂi iglv%)i.
panel 32. | T8 381 “PRe UMY $24AEE # ‘ﬁe?’?]' s BhBCREG: ¢
det er mi ¥ i fThen, sizestep 368} fat iitmf pagtesnsblink fndibatlioadopgratdonl ag
o0k L o S TR, e il it Gperb A,
t he | oadi ng feidn fpaktern rshevnten thedl6h @gﬁnégr prEglFipRbuEPedseL Tt 8t
t he Wt LM | NRIHGATE fGhe SURBOWiinE 1166 @phaifes SEeahl 60 10w Ivan 366, adaighf or .
the lock switch SW, atter sw, tch 57&3{ agd fitl m sw tch SWE are Jnputted
and exani ned §¢Us eé’r'm%’é FrePhe e a2t ASY e\ﬂ'g'\ahﬁ}ﬁ"t et nBRe ch?ﬁlggﬁ’
from t hdSdamhetheri sfounr edind peiwey ¢bapge386¥romMhdidW o HIGH have
occurred, indicating that one frame of the film has been
rewound. '
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
In step 372, the content of the film counter F, is
25 decreased by "1v, Thereafter, the FILM INDICATION
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 completed, the REWIND operation
jumps to step 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
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no change, processing goes to step 387, |ooping through steps 385-387
(with a pause of 125 nms in step 387) until there is a change between the
settings in nenory and the 20 actual switch settings. Wen there is a
change, power is reapplied to the LCD panel in step 388.. Based upon the
switch data input fromstep 389, stép 390 determines if the battery swi tch

SWB is hi e P es diger ¢aa t hey
above- néyrl one EZS%%\AM&%%E i(l)‘?)g?;t|fonli:ﬁ%st§bi?gs ik ioy whi | EP? it |s (ﬁ\l t he

condi t i SWibFhefe firgm fs*mwp'swmpéecmkw(eptauﬁggodq'f £PeafodO switch
is OFF, caﬁeéﬁél BatHeryn g m OREr ko prindourlly hexpglatneant i ngen T

step 392 er f or,ned sw t ches .t he. npde jon an t he
battery® ﬁBl cﬁ‘té’g FH@CE%de g%l age  fhey mo n1 ‘git%at %

per f®&r nhdtteryleind&catmh fireme the a,coequpﬂayopakmadl:img of t he f| | m | f
there is a. q oc | Q-%%;% a?O%D a ep 394)
whi ch was pr:g@l gﬁg?y:; gsc?f‘%eggaaf%? tep %tlt @ at é%“"tﬁét Eb%‘é-tﬁgé %9 35
been nodetermine 4f fibadst sely tor deessifigthiis cflpg bacRetotoh® . Ve

progr amoadihg éh&pfiaa r g’?ﬁgl ¢s bhabxkhetbogktavhinl W its j&cledto ON

processjng, goes 19 St
equal - %) 3’3 B d 39

perf@r meal theelndlmpahe:p Es3¥emovest.cp W9éni eéitherr rihe vkoadihgsiends nade -

(in steplgiomkltagmgeggr qhge %E@r ’%*gégéé rﬁ det ec é Sutt el W is @9

to OFF Ve, procéssing
pr oceedéhe OFHJEan@?CA'SI@Bssgb¥°'dﬁél3899fcﬁEGE \'kﬁét I5r§r ‘-’?F}éeﬂl | m | oadi ng 10

detector switghs®dp hgssheaatiair pe¢ W& locki é@steﬁl lgwi, 0 agiake et ect ow/
b TCn S L BGRB8 e A oLt
I N[JlS:A‘Ia@élsmhneuulfnd:i(sté@t_dOZhalts_m I edput_tedhélat\@stclpemj_ed m€atomn st ep
397 i's fhne NEHRL | MRa LT 1L NELESE Ph ﬁéﬁ8r§9?si:épp9§isii._Vewh%%ﬁ%i-le“&s
no change, processing goes to step 387, looping 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, p_ower_ is
-reapplied to the ICD panel in step 388. , S
Based upon the switch data input from step 389 -step
390 determines if the battery sw1tch_ SWB is ON. If this
switch is OFF, processing diverges to the above-mentioned
25 BACKUP operation (step 391), while if it is ON, the ST
condition of the lock switch SWL is checked (step 392).
| If the 1lock switch is OFF, processing of the LOCK
operation does not- have to continue. .. Thus, step '392A is
'.performed. This Step switéhes the mode indication and the
30 'battery indication on the LCD dlsplay 32 to ON. - Then, step
393 is performed to determine 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
previous‘ly described. If step 393 indicates that there has
35 been no request to. load film, processing diverges back: to
the MAIN program.

lgﬁé?#ér Fﬁ&f’? |§r§qﬂﬁga%g%rf'FlﬁBE"tg%el tS ests .

%



SIS IS T3 TP M I T TR T FIONEY S T Ay TP a0 TN W LT T Tty

goes to step 403. If step 399 results in a negative. answer, [err] and [err]
are each set to 0 (steps 400 and 401) and the FILM I NDI CATI ON subrouti ne of
step 402 is called. Thereafter, processing continues to step 403, where a

check 20 of [err] is nmade. In step 403 and step 404, if it is judged that
both the | oadi ng request fl ag. [err] and tyre | oadingsend flag [err] are set

ep 480t e s whEclFeRR w30hat RS ehs shal: e odk SBuiiRn Hmy oie gbt
menory and ttlee OfY, 0 pasriang iy ayoees {m) sttensm and 03126 of Shep 395 tests

bQve- ment | t 0 ki.pged. |
bR TEt | GRENEA RS 5s e  Badar 4P (1030180880306, WUbee GhEEhERT?
the LOCK op&ppRgordS. ml f‘i’éﬂ’sl-at u!’.fof—hﬁhé'—elsd'@& mmesv\tin baithey skepch

SWB and i | 5‘9%""'0&0*&1:%\67: ﬁma&@fﬁ%v&r C&eéés@giétﬁaéel thhetépowg
steps 386-3 When there. |sr-la,l change th(i st at us. of WItC

only one cy eQﬁ RIS WhE ?Feﬂg‘%8§1li ad,d ?B?%%r §5’1WF
status of tket otk soFFCh SHbwaiter e imt Bﬂe)p§Wl39® ana ctlaageararqseﬁhl ng

exits these_l oops.to advance .. . 63 to the next, ste n the routine. DATA
|/ O Operati Bﬁ'ggﬁ'& ﬁ&cﬁS"F@LSE"é‘\?ﬂ IPF ‘% I‘—tﬁ %ﬁﬁﬁoﬁﬁ‘he Bef ore descri bi ng
t he DATA 1/ O subsdepse397 | andr 329 |qheF¢Jg whidtherddshei @ilm Jdfoadéng

rel at ! OBBN! RebbcklS Sodh ELANCMFCIMY CRBRY. Stafnea! CUFF Al ChANdREOK I

pogition w | rence for t |scu33| on Is

to
Di stence rreagafieﬁgnfieﬁeea@rar%ur% e%%t%ﬁ ﬁ’ﬂtﬁﬁw@ﬁénﬁ@ B AFF 3sgep As
i ndi cat ed | B9Fi, Jprdgessitgl Goed Hoamirp 3938 ! Marereie ﬁi% i&séetl ©6 bbe

ri ght_ si de e ance u nt o} d
measur enent 8&?59 %5 orres &s thrree%' %th[egr F]H‘Mzn%’qgf ance rr%'gés%%ﬁ%ﬂ?
step "2" con($§980rw§)td€3 cp],lesi.m I the test performed in step 397 is

15 negative or the test of step 399 is positive, processing
‘'goes to step 403. If step 399 results in a negative answer,
F1.DEND and'FLDRQ_are each set to 0 (steps 400 and 401) and
‘the FILM INDICATION subroutine of step 402 is called.
Thereafter, processing continues to step 403, where a check

©20 of Fyppg is made. '

In step 403 and step 404, if it is Judged that both the
loading request flag F1DRO and the loading end flag Fypenp
are set to 0, power to the LCD display panel is removed in
step 405.

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

30 ' Thus,” in the ILOCK 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 1oopé'to advance
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indicated in Fig. 28, in the zoom node, lens latch steps are 15
represented in steps of "1" and "3" to "19", corresponding to the distance
nmeasurenent steps from"1" to "18" of the zoom l ens 11. For exanmple, for a*
di stance neasurenment step of "1", the ideal focus position for a lens latch
step of "1" is 9 m The latch stepgaf "1" allows one to take a 20
phot ograph in an in-focug condition froma range of 5 m- For a distance
neasur eh@nEhe; BExEs step, 180FP€S§8H&#HG to a latch step of ™ 3", the ideal

f ocus pDATAI Bji0i OpérationAandaMACRS! TELES BHIF IO (MO GTHY) mﬁﬁ:ﬁﬂ@n at an
I n-focus congj
electronlcalﬁ %ggt?%%Fggbggﬁéra oﬁayﬁ% ﬁ?éfgﬁPgéu§§thlQéﬁpéifQBﬁﬂﬂeato
t ake anlnnﬁxﬂ:uszﬁrﬁ)togrmﬁvflntéom eef ftdre dirgtlahiaomhépreménttlm eps of
"19"st 0gf &Qeﬂnéélﬁxfék@{@ stel) tbéngoqrabﬂm#eana é‘gu.; g%v 433

0 low) 1S shomn

rel ease lock or ort distance vvarnl ng (to, be ment i oned
in the YEBp é’ﬁelg enThe RRf@Tancs §6F: ditls 1 AdRFuAEiSBoiHoBRIROFSW to

t he HBCFDngZBtI on SWM by nanual ly operating the main switch 30, so that

(ne S 25y iid 4R gRRT Fud 0, kb, RELA S4B 15, 010

di st anctrexesentsag fs:tcapsl"m 3636" . AsAsinfibomted Him. Fig. d28; athe
neafd”e&@é'éaﬁéﬁgsf t eséFregd " af@’ rﬁm&f 5 'tﬁ'&s fﬂ% 8488 off In t he

macr o npde ocus position of macro |ens step "1" is 0.96;.
m Macr@?eﬁéﬁ%ﬁﬁﬁesﬂ?&sﬁr%ﬁ%%ﬂsﬁo t BRE a??‘?ﬂpié*cusdbﬁ*é?&&eaph |?1J
t he Faﬁﬂ@a@tﬁr&naﬂtﬁbh:@pl m» Bbsiraapanasrr&&susenem o5t egnd 1@ i st@ances ponds

to macro lens | at " ofat e |de focu osition for cro | ens
| accn drenSoBenthe  glegh nFt coplBepdRds, 1|3 Bh%L o 1 o-ATRE paoom
node. Mm@'eem in Bhg.t28takn bthei nobucmodgholensajatich tsrt@nsawg@ of 0 90

m t0g 0. i‘&séﬂted in DtebaAnGs nﬁﬁﬁuéﬁﬁerﬁtyﬁtﬁ‘&s"léﬁ %r"rle% ondan p
shown in 8 so that "in-focus, phot ograggrlng" 5 ossib “e |n b(l)'xt
zoom antP ?o cq NeRRUreRent. stRR 1% -to 18

zoom lens 11. For example, for a distance measurement step
of "i", the ideal focus position for a lens latch step of
"i" is 9 m. The latch step of "1" allows one to take a

20 photograph in an in-focus condition from a range of 5m -,
~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 in-focus
condition having a range of 3.7 m ~ 5 m.

25 .~ The electronically controlled camera of the preferred - -
embodiment is unable to take. an in-focus photograph of a
subject for distance measurement steps of "19" to "36" when
the camera is in the zoom mode. In this situation, a
release lock or short distance warning (to be mentioned

30 Below_) is“shown in the LCD panel 32. The user then switches
from the zoom 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: dista_née.-measuring steps "16"-

"36". As shown in Fig. 28, distance measureinent steps "1l6"
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t;he | ong di stance side of the macro node and the short distance side of the
Zzoom node are overlapped in the range 15 fromthe boundary on the | ong

di stance side in the focus range in the nacro node (1 nm) to the boundary on
the short distance side in the focus range in the zoomnode (0.9 m. This
avoi ds a situation wherein phot.ographing &lannot be pgrformed in the nacro
nmode because_of fJl.uGtuations inl.2Q distan asyremept s ahep, o ‘
phot ogr aphi n%né b;/'lﬁnugf#§e888 gt |q‘h% ?%&'gnac‘fantéﬁvi tsé(l!:he%o %"o s tgﬁet "I
macro node inpdespdhie idealnfransgpeiitione ofamacycoflens iyntarstep "1"
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lens fromthe 35 macro extremty to the tele extremty in t ange to
correspond tthe grangetef Q¢2P mito 07B4 Meeal focal length of lens latch

Et ef 'l'(l"ld __s_.t,9_ m méﬁ&-é?h@as@é@m &gépaermitm'aﬂbfi?iiscmw@f%%e aﬁ)FT
e . laken w InN..a jJangge o m-J e . SCrip 0 0 e . ;
Strontino e 4 a0 207" a0 cFhne ockahatbhRBrSiabhinY de,PRRRIEIE of
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i's the conversion o X code he m 10 loaded in the camera to an
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'n range in the macro mode (1 m) to the boundary on the short
distance side in the focus range in the zoom mode (0.9 m).
This avoids a situation wherein photographing cannot ' be
performed in the macro mode because .of .fluctuations in
20 distance measurements when photographing by manually
operating the main switch 30 to switch to the macro mode in
response to a warning that the taking of an in-focus
photograph is impossible in the zoom mode.

25 . Distance - peasurement step "36"
corresponds to lens latch step "19" of the macro mod'e_. In
this case, only the short distance warning is given and the
release lock is not performed. °

In the macro mode, distance measurements from "1" “to

30 wisw cortespond to lens latch steps "iv and nyn_mnjew,
performing a MACRO-TELE SHIFT subroutine (MT SIFT
subroutine), to be discussed below. For example, in the
macro mode, when a distance measurement of "1" is obtained,
the zoom lens 11 is operated to shift the lens from the

35 macro extremity to the tele extremity in the zoom range to

correspond to lens latch step w1%, The ideal focal length
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step 424.. The resultant al pha val ue conprises an anount of variation in
[err] (full-open aperture F-nunber) of the zoom 15 |ens positioned at the
specified focal length position, with respect to the Fmn of the zoomlens =«
‘positioned at the wide extremty tep 424, an exposure operation flag
Is set. In response to the conpl etlorf’%f step 424, step 426 is executed to

Lg&gt Li%ar&ﬁs rrﬁaganeseab widat fsf KO { his GRYs %t&hex%alb Sepedid, a
subgoutine is.c er su routine

(oo Fperaies) StorBrEbats' BisBhrds g Photakbh (VRAA 8wt o o b0

S perf5rmed-°°-|nth|s step, .phatonetry data information is 25 |n ut . ‘5\{

Then, |10 SUeR 4iacRlptili G EENREeUniTE %Fbﬁﬁ%ﬁiﬁe% LAT

(AEFM subroutlne |s ca the AEFM subroutine i.s co
t est 5i sSPERD or ekl k ong:. &em%"?% t ﬁ@gﬁéhéé'sé"r%kaﬂl 5@‘9[1@#"@]“'@ sef’ to 1

(step 48Ap. DATR th® rcq:aé&attmn.t heré getense YES, mageceesiFigsli vE7mesnd0 to a
RELEASE k(@K P?%E ?: eration, at step 435, to be described below. If °
the resf 8f 185 ﬁlc?& flag test of step 434 is negative, step 436
i s perfornmedThe déixsti séephepérforhednsor othel OAMA f L/0| asywotﬂ:fﬂel s

equal teg Eeéﬁ‘_'dgolff is 'the3%rod¥eri it ne%a't?mel ' DR %%ﬁro éﬁh%hih ]

processing subroutine |s. perforned TSNt ne,
i || 49t r dpadedn im gthegcapesa tq pBy IS FHt &ﬁpéﬂtéf*’itth{e valygom mdkor 10

at st'eps#dBla2Bh)i THRer78dm6. ddike ZPOSN iﬁﬂ&rﬁ@tﬂaneotomededdne lémd e11 .

t t th t | et POS | s
e ooty 21pbhohYersaeC el 3 <150 el RSN, P AIORA e SO 5.5
step 5 st@p3424s t@hmammamt z@tmhﬂl evalus . cnmPHQSpssan @MOMNYG cofhe o/
pOS't'OGaHQEIBﬁSlﬁ%a' s [ Jﬂl- Cﬁp’é’ﬂt’@ré"eﬁﬂnﬁmﬁaf* ) 4842 il 438 occurs

until the zoom |l.ens |§‘ tlone at the position code PGS, equals
[ert}. lenenPpréticsnsd éﬁs %m#ﬂ#@ daqaloA anitt B ey it
the reveesped® tbOkdd a1 g.{ éf]etrz@om:dmt DendOpbsittiopead atnctire rwmal

(0]

forward rgt g;[nllgn of Atthestze r‘g{g)'t % be osuréSte %10)‘1 flag is set.
'In response to the completlon of step 424 step 426 .is
executed to 1nput dlstance measurement data from the CPU.
20 - Then, at step 428, a _LEN$ _LATCH (LL) __subroutlne 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 thls step, photometry data information is
25 input.  Then, in step 432, an AUTO EXPOSURE CALCULATION AND
FLASHMATIC CALCULATiON (AEFM) 'subrout__i'ne is ‘called. When = -~
the AEFM subroutlne is completed a test is. performed to ~/
determine if the release lock flag RLOCK is. set to 1 (step
_-434) If the result of the test is YES, process:mg diverges
30 to a RELEASE LOCK PROCESSING operatlon, at step 435, to be
descrlbed below. :
If the result of the release lock flag test of step 434
is negative, step 436 is performed to determlne 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
subroutine is performed (step 438). This subroutine,
illustrated in Flg. 29, starts a reverse rotation of the
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“After step 4384 has been executed, the position code PCS is checked (step
4386) to determine if the zoomlens is at the point where the code is equal
“to [err]. A loop between steps 15 4385 and 4386 occurs until the position
“code PCS equals [err]. Wien the zoomlens is set to the speci fied position
of the tele extremty, a zoom notor brakeéé&(step 4387) is applied. to stop

th t at f th T T
e L o, WSRO TR  aten 4 Sue  hER hab i TG TEbby SrLRE (]
DATA |/ O opawatei drowaxds ubhe:tede textnancry TELALSEE FEhdmT sem:r) ‘hagbbeen ne
of Fig. 29 {pphieten aStReS Yditi1h "BbAed B8 $handidikddcatotdsnaabh

fI\emthe macro extremty to'the tele extremty when the i stance

measur enent ahdorbASednuPAR theohkabred GodBre & HRRE I A5t MRARRD 4P
After the ml|3|83(;Plé£X€6UﬁﬁéthBQ' Mﬁaﬂr& Fis( ¥h $H'_eT)p6$|bti)uﬁl wheriel

perfornms steps 440 g 442, duc ns | d

and exposurg‘%&at% s Eolaaf’ “The 5‘3‘?305 st 'g ar e aﬁ?g t‘% ??"‘e%’ﬁe
result 30 #3682 tamel 14383 mcemeqa 4ftilsthegmaom Xens. is I\ITOSF.FIOnengGlGBS
not equal )thﬁ’%t \@ee?&ﬁl& thlé&e ?OEGEE;QE d.wig0 wdet gia e ybes 56h 1bas

rel ease swt easefswitch SWR i s OFF, a test

(in step 44&pachesydthgs E%W%er"’bﬁ&e 3BOSpeAaRLE r ' Bt ¢ cFhe)STEYeTEe 1 o
Gr:l' | | f l%bherbhﬁﬁ:qﬁws\r/\ibfswthéh Zobm | moBur inep 148 Stoppetutaad t @ dﬁorﬂall} fo
the |oc switc ack swi
opevatlon I Mﬁ"%’é‘ék °3:%1fje n4&g %gsa r?gmam'l"’el ea%\/%g#and Stgg %ﬁ%

if the r %%ese'emé%%\massbeep eﬂ?@“ﬁl‘?@t asfitian sasie PR 1snd

%goom SWehelkkeW @tep H‘@sﬁ‘f’ﬁé Oga¥bimine e s-_hg\l,zow eié@elétaedane

‘exi sts wherein steps 444 to 448 are consfa ;Iy for t g
result of tRein&sWhereside 421561? nkf edual (§a "¢ %eEWFBhS ABSi s

set to @bF, 4085t iaexd e384 &tcuhe tAtili thet pps&t&dmd:o@m_ems hequabe Pgek
swteh S iReh? endh 2408 POVE HsORRE A Ofle TupREI21eB Podit 1dif 6f 2the!
tele extremity, a zoom motor brake (step 4387) is applied to
stop the rotation of the zoom motor. This completes the
MACRO TELE SHIFT (MT SIFT) subroutine. Processing control
20 then returns to step 440 of the DATA I/O operatlon.

-To summarlze, ‘the MACRO TELE SHIFT (MT SIFT) subroutine
of Fig. 29 functions as a sw1tch1ng method for changing the
zoom lens 11 from the macro extremity to the tele extremity

-when the distance measurement information indicates an
25 unusable range in the macro mode. |
- After the main 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 perfprmed if the result
30 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 determine whether
~tie Felease switch SWR is set to ON. If the release switch
SWR is OFF, a test (in step 446) is made as to whether the
35 photometry switch SWS 'is', set to : ON. If the photometry

switch SWS is ON, step 448 is executed to decide if the lock
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MAIN program |If the test nmade in step 444 indicates that the rel ease
swwtch SWRis set to ON, a step 450 is processed, wherein the conputer
program di verges to a RELEASE SEQUENCE operation, 15 illustrated in Fig.
32 and di scussed bel ow. -LENS LATCH ETéJz) subroutine In the. LL subroutine,
shown in Fig. 30, distance neasure information (AF data) is converted

to a dighPPER BRASULCHBNU SifPthe TotkeBwitich ) #284Fr,  the dastance 20
measureggt Ste@é‘—ionrhisul cted.to, a m.ni mum val ue 1 of 1 and a maxi num

val ue [¢fP] °B® PERF: hack to BEEP 44%er £ IrhBr é‘ﬁ’}eése
det er m steandbyi modede aBhat Weot e the mxeasewstvd.ltcﬁ\/\mwm isr oFgF,ON.
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an af f igi@bb ¥R éﬂé 4h§ e tausedreaeohaggmﬁgsg;ecu;a%aaph can be taken

in the zoom nod Accor |ng£ Egrformthe
necessary SOprFB@eﬁSH&Vc Pbr§ Psﬂ'@ﬁ?ﬂ | insstepn£4f stadieakess fhatent step

val ue ashé hphbeaﬁlelti'ﬁrch;ﬁﬁm Léws Ibesectftwroprpum:netﬂéleﬂeeﬁmtl RifFes to

step 4 e, ter 0 a e | e | gt ch step”
LT e £REEC 4R Sl M 180168 eaRTEnBR, ¥R ISR et {fen cBRE 357,

t hel@ L QHS. tmermrrhnE/Osoperathenediuedgpsobeskl t_tg theustarto afh&hBATA |/C__)
fl ow opgy 'ﬁ’Pog en LL |s greater_ than "1", the |lens | atch step LL | sy
|ncreased by "1~ (i n step g The proce55| ng returns to the DATA IM
oper at i on. Iq' hehes best !‘B‘l’ee BnBtep Ménli‘ﬁéCBF§FaﬁEétrr§§§uF@H=€ﬁtsestep

equal s vﬁtcm smsw. aset sbepNpfa"sStepsssetis peopessedysiliedesnushed 5 -

oo T S e S pROG IVER508TFS, RBEERSBIbEBIERCR! b T iy " eoPonds
neé-ﬁjr@rielmsma;beq,&ﬁ'lsl"b@) 32 eqdaﬂlsgussegrbaiew-than'" 19" i'n step 4283,
step 43ehd TONXEE UL EE) Bubroutine S
In the: LL sub_r_outine__,__. 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 AFg;, of 1
and a maximum value AF max of 36. Thereafter, step 4282 is
performed, whereln a determlnatlon 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.'zo'em switch SWM is
25 ON and 'performs 's'tep 4283.‘ In step 4283-,' the subroutine —
decides if the distence me_aiSurement step is less than or
equal to "18%, If an affimative answer is obtained, an in-
focus photograph een be taKen in the zoom mode.
Ac’:cordingly, step 428:{;" is executed to perform the necessary
30 processind to ﬁrovisi'pnally set the distance measurement
step value as the iene. latch step LL. The software routine
then continues to step 4285, where a determination is made ... _
as to whether the lehs latch step LL is less than or equal .
to "iv. - W_he_n LL is less than or equal to "1", the LL
35 subroutine is terminated and processing returns to the DATA
I/0 flow operation. W_hen_-LL is greater than "1", the lens-
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10 so as to set a macro mark blink flag MCMFL to 1, which causes a macro
Jmark that is displayed on the LCD display panel to blink. 1In addition, a
felease lock flag [err] is set to 1. Step 4287 is performed because when
t he di stance nmeasurenment step is in the éange of "19 to 36" while the 15
canera is in the zoomnode, ‘it is inposs Ble to take an in- focus picture.

Thus, 1t 15186665 SAep { B LHErEREEA B K uih S S8 488, 3l d iygd he

user of the canera,to turn € MmacroQ _swtch nd set the reI ease
| ock, so asP¥ecpfeing: rteﬁé‘rt"@m% She, PATA - O¢ %ﬁ%gr apherefpre, |
20 subroutfore éhampheoCehén ithesdistiiid mgirdméﬁt dstepseqdanel G'vz" Wen

the¥macro s S n e 2 LL tep
4288, to del e#‘%ﬁﬁe\%n ?ﬁh%\l:%%eggl ?t:’g'nws n%ashre ig’ss% ?gt%%% p
equal tcp" l@nd sBownf int Fig.Je2&s neach dmtant:eu @egwsemeenermasntcp Bgudio to
" 16", SteDléWBQoi-ée_%ﬁBB&&mEG it il 1&:&3%&%@%&8%"@6 qi glance

measur enment s. ep step 4290 1s perforne erein t m ni mum
value of | eb®"tatch step [err] is set to "1". This step prevents [err]

L r otm bei ng 30 swae?or.fx@" ditiaricd %@aé@éﬁ?ﬁteatepr r(;asrpcwl? %ggg qual

i stance neasur enen ep P r execut i ng.

sof t ware sub?oltif Eeﬁgﬁt‘f‘e&g‘?“t g?t 3‘ fé'f obo%%'l d%t%e{'%%? ?‘é%?{ae
than orl®qusd te "t9" setl fa Linacsogmeaﬂerblhnh (ﬁlmualﬂcm) "1:@ 135whulchl S
‘set equal tQud9s LN 4 deliti e I

sebhtfo 1 so&%% T 0 chatﬁé&% ﬁg?’éerﬁ%@ £ d&%’p&yglrdgcg?e Lﬁg bac&ﬁ%sz t he
canera bodypanel otg| pddnk.Theln| 2¢GikioRy cBn rEARASS érq('é‘t $hBLogragFer
tha{_the subgectol . tost@boszeatvo ﬂd’@md Qﬁe@a@s”élﬁlﬂéﬁtﬁhé aueﬁ:ume

e Y
rel easeld ockameraois pénf theedoon mosle ,pHidt dgy apipoessilleotsi bake anedn~f a
subject is ¢l PPEure. Thus, it is necessary to make the macro mark
blink as a warning aid to the user of the camera to turn ON
the macro switch SWM, and set the release lock, so as to
prevent the taking of an out-of-focus photograph. The LL
.20 subroutine then proceeds to step 4293, whlch will dlscussed
below. ' '
‘When the macro switch SWM is ON in step 4282, the LL
subroutine proceeds to step 4288, to determine whether the
distance measurement step is greater -th_an or equal to "16".
26 If it is determined that it is greater than or equal to
— "16", step 4289 is performed, wherein "16" is subtracted
from the distance measurement s-tep; Then, step 4290 is
performed, wherein the minimum Value of 1lens latch step
. LLpin is set to "1". This step' prevents LLmin from being
30 set to "0" when a lens latch step correspondlng to a
distance measurement step of "16" occurs.
After executing step 4290, the software subroutino
proceeds to step 4291 to decide whether LL is greater than
or equal to "19". If LL is greater than or equal to "19",
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
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I f the distance neasurenment step is less than "16" in step 4288, step 4292
is performed to set macro tele shift 10 flag MI SIFT to 1. Then, steps
4284 to 4286 are performed in the manner described above for these steps.
That is, the distance measurenment stgg is provisionally set to the lens
latch step LL and a test is made at step 4285 to determine if LL is less
than or Gdgqudiocaded|'on the hadk qfedhe [qapeya bpdedualta dlink. t Hthe |

b t t | t
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e RELEASE LOCK 35 P G subrouti né e, a conti nuous

s OFF,
| oop be}ﬁgﬁh steps iz pngh @ Aspt t’f‘?d%nét FteRedés g:é’ A5 iW%hs
change31f Thatisi a,esshetliam)pm seqwailn tat sd"by af e sst Lessg thanbain ery
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LL is greater than "1", LL is incremented by "1" at step
4.286 the LL operation subroutine is termlnated and
processing of the DATA I/o operatlon cont:mues. ‘Therefore,
20 for example, when the dlstance measurement step equals “2%,
a lens latch step of "3" is set. Thus, lens latch steps
from "1" and "3" "ie® w111 correspond to each value of the
dlstance measurement step "1-15", as shown in Flg. 28.
RELEASE LOCK PROCESSING subroutine
25 , The RELEASE LOCK PROCESSING subroutlne is illustrated .
in Fig. 31. 1In this subroutlne, a _determmation is made as v/
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 ih 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 'ba_ck to step 4531. Therefore, if
the battery switch SWB is ON, the photometry switch SWS -is-
ON and the lock switch_ISWL'is OFF, the RELEASE LOCK
35 PROCESSING subroutine performs a ‘continuous loop between
steps 4351 and 4353, until one of these three conditions
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di scussed above. Wen the photonetry switch SW5 is set to OFF, or the |ock
switch is set to ON, processing returns to the MAIN program RELEASE :
SEQUENCE Operation 10 Fig. 32 illustrates the set of instructions
that conprise the RELEASE SEQJENCE oper at_68 Thi s operation diverges
fromstep 450 of the DATA I/f&"operation, scussed “@bove. In the RELEASE

SEQ:JEISICE opehahiges. arr']l'lﬁtDOEélf et:leenléeb iB terminatedd fyazéiﬂieﬂﬁﬁéttmhgm
i ncl udes ac e S er th t i s, then .
execut ed tortg’ét é??‘ﬁq‘ﬁ r}%‘it" tﬁ’@ He o ea'é'h’r‘?; ﬁ?%ggikﬂt%‘f‘?'ﬁfs syitch,
1. f, MI SI & OF¥al Qribystsqd:t‘zﬁm the Mﬂtﬁdit@loﬁiﬂ-dbomm he macro switch
S s ON.. 20 | f Qéﬂﬁ d,
whi ch executes aw'}I'IIgEE t%%%ﬁ%ﬁéﬁﬁ%%&#ﬁ g(;luflﬁ?ga Té/f%?%giﬂs
subrout i fle ﬁéVFﬁSeFeVEPse“?ﬁ BREC pPeratiodyt i fBoWRp| W ndldn d8nnabdi on
with Figs. aiBcagdedOaliRREe, WhéH' ther Wﬁu&rp%ﬁtémeswse@sf iget to

operation o he TM,SI FT 2 suprqut | ne i ven. ~\Wen the nmacro

ovi t o St PEFoNOR, 1B Setie 17 geh BPx ol B onedtind (ke OTa | tRs
11 to t he nbhbheoMAd¥i prograaf.t er a phot ograph has been taken in the zoom
position ubroutine TM SI FT i-s conpl et ed,

pr ocessi ngvgl vgrhBE EE@EE%@ o er-zg‘t;ion 30 (step 4505), to advance the
film 1@he WNDFéﬁer aﬁ?onill;ushmmiéih tihe 89t61n9f| sinstruetipnel dvhatf
nC)te{\;!nacro tebﬁpimg&_t thé9 RELEAISET *sﬁéhEkbﬁt SPSrREL6AL MTedphRsSt Shef@Pion S

ual ., the test for determni whet her "t he nacro swt SVWM i ON

(st o 4503) J5¥eHES, FEOPVSSEpT ASfhrohiFoe PATAp T/ PPoras IRty ErTOHRRSE
Rat ey, theaBPEr&ASE SEQUENCE operation junps to step 4505 to 71 diverge

g 0 theI Wﬁ os\erg;,i 2he WEYRARE SHdvihdEe JBaFhePsh2t hANekposiPd cotiod:
' 15 Eg obtained in step 4501, which includes activating the h
shutter of the camera. Step 4502 is then executed to
determine whether the macro tele shift flag MT SIFT is set
to 1. If MT SIFT equals 1, step 4503 is executed to dec1de
if the macro switch SWM is ON.
20 " If the macro switch SWM is ON, step 4504 is. performed,
which executes a TELE MACRO SHIFT (TM SIFT) subroutine. The
TM SIFT subroutine is the reverse of the MT SIFT subroutine
explained in connection with Figs. 27B and 29; hence, a
further explanation of the specific operation of the TM SIFT
25 subroutine is not given. When the macro switch SWM is ON,
— the TM SIFT subroutine operates to return the zoom lens 11
to the macro position, after a photograph has been taken in
the zoom position. When the TELE MACRO SHIFT subroutine TM
SIFT is completed, processing diverges to a WIND opération
30 fstep 4505), to advance the film. The WIND operation is
shown in Fig. 33 and is discussed below. .

If the macro tele shift flag MT SIFT test that was
performed in step 4502 is not equal to 1, the test for
determining whether the macro switch SWM is ON (step 4503)

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



~operation, the wind pulse counter WPCNT is set to be equal 5 to "4", (step
45051). A count of "4" corresponds to one filmframe in the preferred =
enbodi ment of the invention. In step 45052, a check is made to see if =
FLDEND is equal to 1. Since |oading |s not finished when FLDEND equals
0, processing exits the WND operatioftand returns to the start 10 of the

MAI N prcctjm;mge td ftlieerw:l]ND cpprattiod, the FILM: ND CATI ON subroutine,
shown i g £l | ed. The nunber of pictures taken before the

wi ndi ng oper atp | on |s |nd| cated.(step 45053), and the WND PULSE CHANGE .
subroutine (SheuWIND Fpgeratjion; §-ScaﬁhW|ﬁmstl"'e-p-451154 InAfthe WAWD1S ‘,s

W
fe>r<gcut | Obeatifn Wik RASE QHMGECMM gﬁﬁsﬁtgéxﬁg?e etﬁ&rebé E\/@ﬁ%x one

det ation is rrade at step
oper 3t i %r‘? q'ﬁgf q'te&éﬁﬂséc?e’ A |qoyng, ‘Ei%t g‘? i FarFespPonds o £p; PRAt fidm
processifoamé \iar dire tpréﬂea:n%/\l'é%dmiaiait oof stiveninvehtfon?24. Inl \ﬁﬁa re\fl’l\li nd
oper at i isgt peLf si goes to.ste re the °
film coarr%’toé(r} T e?r]éill%q(l ngéegiga{e%g by ™ éeeé i%g REND g ltsne%qr{}g? rq’h ﬁo t he
start ofimee Myioagingr abs ntmustimiashem Uhepi a¥F ey eqeadsends its
di spl ayp%c@aeinyﬂ@h% tehad variD en‘Hf?i Canfk Sy ¢ é snt{nr_a[,, Etarthe

di s ay chan for |nstance from ow-ng th t o show ng
€Be

the RunB& M&}& aPESYTARt he 3th oSe,mmn ﬁf@’%})ﬁra%ror?“b? tFHELYt r obe
uni t wi INDICATTONA sebroathbneef astoware ia Frixg. 234- 38, calied. 34’I'he \}

represe e M 109 f ‘ot ©

| n\F/)ent | g‘kﬁ‘ t&? d%/P\ %ltg% e {:Qﬂkg ﬁé(}ﬂqueaggfc}ge &{IE&’PQ@?,%%@% eg’n ondensed.
so as téné#ﬁ’ﬁé‘—ﬁdzéstqw |4r$§c5r of iagis they(WENR FUELSE e‘éﬂM‘)GE heubpeutiinen of\u/
the stropghden inl FilueBi)on i egs1tbat ﬁpree Ngl5b941 NSt A¥ElrONEhe

LA BTSSR s SO S, Peoaag e
pertar nEmdmt byt rmaeorﬂ—raaﬁe,ora odetéeminabbenais matler atcatep 45055 as
to whether a REWIND operation should take place. If the
determination is affirmative, process__inq “diverges to the
REWIND operation shown in Fig. 24. If no rewind operation

20 is to be performed, processing goes to step 45056 where the
film counter Fé is increésed by "1".  Processing then
returns to the start of the MAIN program. | Thus, the LCD
display panel increments its display by one, _'-sh_owing that
another plcture has been taken (i e., the display changes,

25 for instance, from showing the numb_er "1" to showing the
number "2"), | L | -’
Operation of the strobe Unit o |

The operation of the strobe 'unit will be explalned with
reference to Figs. 34-37. Fig. 34 represents the MAIN

30 f:_fog_ram of the camera embodying the present _
invention, as depicted in Figs. 9 and 10 above. Fig. 34 has
been condensed so as to emphasize the instructions. that are
related to the operation of the strobe 22. Instruction
steps that correspond to instructions illustrated in the

35 flowchart of Figs. 9 and 10 have been assigned the same step
number in Fig. 34 to more easily explain how the steps

=



W th the MAIN program shown in Figs. 9 and 10. However, it is to be
Junderstood that the camera enbodying the present invention has only one
MAI'N program which 5 contains all the relevant instructions for the
operation of the canera. Wien the MAIN program (as depicted in Figs. 9 and
10) is started “the input conditions of tha tele svvltch SWI, wide switch

SWWV releas p ric tcheS 1 hSV\L are
read and th ﬁ‘g"f ﬁ‘s’ } Ss g’ tﬁ\#“a %%no\é? F@Bﬂi %\%e #‘ rgpgsd
shovvn in Fi grit;u)the VISREN t proguam shpwohiaomssrm\ﬂecand) 10e ZBowNeyex; t ibn

MARO PG WP Be firtR{dtodd FhdOSthe WandraCoamboayifighr ansf erred from
h OCK operation (described above and own In Flg 5 725) back to the

I\/AI N progr akhhaPriesanbwinuent jonghas APntll")f s© AEHar%Fﬂ@"PF“ag‘"FtFIGS

is set tg 1cdmaliams:fmlglmeffenévsﬂtiGmseﬂch@HﬁBS&o&r et oporat Pehobe

pausi ng for eriod of 125 nms (step 50) before junping back to step 3. At
step 3, thet‘?\% tions of swtches are re-read. 20 The MAIN program
calls the zoom smhemttlmzsmtnhptbgmme (diss clapsirtexboin) Figsnp\®e amd 10pm

lens to a |geat V\% 0L 080 %Chfﬁgﬁgec%w&l@lo%"étngi:h%”dté?S” Jﬁt&&lﬁss@ht he

‘MAI'N program, erern fhe Zoom routines are carried out once nore
time, when Widep@EWitahsSWi, trelease sviteh SWR,2Phatametyis |switel EWS

processhpg @S lldeiSihidtbh ML ErP zde?aa tama Iﬂpyircsaﬂaitﬂanefai-aestored

photonetric switch SWs sf-ored jn o, t he t O tio
phit oret ri ¢ 10 HETSRY {ﬁ r‘g“iﬂc ti§t Qﬂrsi? eicF V£91 thgpﬁnare
no differenthe, nparmeswihnjlg3951sommqnl 35, tBhe Z(M)Mcposhm:]cen wirat hMACROag

FCHGST equak]%sktld% Wcﬁq é}@vﬁociffhﬁasﬁi%ﬁ %de%h @s{serffgngeewsd

MAI N progra t he val ue IS set ore, processing
goes to st efromes the JREK n?HérﬂﬁéPﬁeKdﬁé’r%ea%‘fﬁc?Pér shiexingi by Fig-
conpl et gd. 28y bVaekStHdbehé apRENT @i‘ob&&mn%a‘tﬁti@%hmﬁnlﬁhaﬁged 34. At

proces s N0, kaghl 115t bt Prag FohBsfoLe Bt e, "Unil¥ ShLEBEng
flags FCHGRQ and FCHGDSP are set to O before_paus1ng for a

period of 125 ms (step 50) before jumping back to '_step 3.

At step 3, the input conditions of switches are re-read.

20 The MAIN program calls the zoom s.ubrOutines.' (_which were
discussed above) to move the zoom lens to a location that
‘matches the switch settings and then retu_rns to the MAIN
program, wherein the zoom subroutines are carried out once

more. This time, when the positions of the main switch and

_ 25 the zoom lens match, pr_ocessing goes to step 47. |

N . At step 47, the input condition of the photometric
switch SWS stored in memory and the input condition of
photometric switch SWS that was retad at step 3 are compared.

When there are no dlfferences, process.mg goes to step 550,

30 whlch chetks whether flag FCHGST equals 1. As noted above,
when processing is transferred to the MAIN program, _ the

value 1 is set for flag FCHGST. Therefore, processing goes

to step 556 to determine whether the strobe capacltor
charging is completed. As the strobe capacitor has not yet

35 been charged, process:.ng is transferred to step 558 to
determine whether the strobe capacitor is being charged. If
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strobe capacitor is not being charged, processing goes to step 560
to start charging the strobe capacitor (steps 560 and 562). At step 554,
the charging flag FCHGDSP is checked to 5 determne if it is set to
When this flag has been set to 1, the_red lanp indicator Rd will blink
(step 564) and processing is transfer?éd to step 50 for the 125 nms pause

processi g Qlt%%ﬁ%tEoSts%%@ aﬂxagg CRYR Qﬂ:f&ﬁee 18, ssﬂtoka[q%
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This will stop the charging of the strobe capacitor and turn
off the red lamp indicator Rd. Event_ually, the routine will
‘loop back to step S3.

When the charging of the strobe capacitar is completed
process1ng proceeds from step 556 to step 568. The charging

- of the strobe capac:.tor is stopped and the red lamp

25

30

35

1nd1cator Rd is turned OFF at step 568. Processing then
continues to step 570, wherein flags FCHGST, FCHGRQ and
FCHGDSP are each reset to 0. After the charging of the
strobe capacitor is completed the processing of steps 3 to
50 is repeatedly carr:l.ed out. '

At this tlme, if the shutter button is depressed and
the photometrlc switch SWS is ON, step 47 will judge that

there is‘a change in the phqtome_trlc switch swWs setting. ’

Thus, processing goes to st_ep 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 iﬁdicetor_ Rd is turned off (step 572), the
charging of the strobe capacitor is stopped (step 574), and
processing diverges to a series of instructions that

.

&



bonst itute a STROBE AUTOVATI C EXPOSURE/ AUTOVATI'C FOCUS ( SAEAF) operation.

-_#nthe SAEAF operation, illustrated in Fig. 35, distance finding data
‘Bv, photonetric data Bv and 1SOdata 5 Sv are inputted (step 576). At
step 578, an exposure value Ev is cal cul at ed by adding the photometric data
Bv and the 1 SO data Sv. Also, a FLASHVATI &(Fl\/p operation is executed
using the exssitetudidicaEsrbsianeréuagired grbasrEKutSeadaice P¥cus
Thus, when i ecessar t@ use the strobe 10  tq.gbtain a properly
|Ilumnatedm UY FFLASH wi I | be set to 1, while when the

stigobe is not recﬁnrad;efISaPQEEFLﬁ@emhlidJ& sdfl kustpated sipp B89. a3bgst

is rade to LWW i g t be
is requi red@ﬁlf t e 15 us{lﬁ%f t he ertVrFo as llslséngtgeﬁecessatar}ﬂ%/ i%?oéég:gl ng
di ver ges 5t 0 SY RMeEATPYHGESTIRY DLt | orAt{ BLER H78cu3BBXBEFBYFE VARHR

step 580 defer nislesalbalatéa by AF igisthe SpRet6hétiic AatacHV Nendoehet O

Compl otod. TG a0 &V didtes & MASHIAEECC(RE. GREFALon,05, xoBheed.

strobe fl ashsiingposise bbxposutrfe ivalwe pBysi klistancsefihdingr daka dwcandi ng
di verges toysbe SRl SR, PRGES! ef@atign h or
Rd is turnegl:bO\l (step 584) 2 hgﬁc%gti:ﬁu%gsneég&%%n?t ?'5{1%%4 aﬂﬂge ngﬁE

25 i ndi &8t oF°Rd°’PHanLa t R€°PI¢611(¥gr§bﬁEF‘iFﬂ§th HEh QR OGHRPRY | IflﬁgasﬁF Mﬁﬁ
the shutter wigllease Bett @b i, demigesasthen thel tsthxobwt iBoSHth| eegaireas

hsatrobe. syaf redSP O TR @0, 9. 1Ot Tully charged, processing”
aHﬁ?t fgtél ng fl &F mﬁR@so, la( est SﬁS)mad?.The mmn«ate?rir stflag .
Icharg| ng t%rrer pll:és}gst ted at %ﬁﬁ@%f}% gefoﬁglisger%@% gtigt {égg
588. ThdPeals& , ot e?%S@‘éﬁ@bEs ﬁ\hé?heri§5 ne e%??%ﬁéaé”élpacpﬁ'&c%ﬁfﬁ%ﬁgng
i s conpl et ed,wer\aw tid d SRECERSE! PROCRSSIRES op@ra®dsn!,0 td ae S@0scubeeai n
flag I:CI_KSRQbelow. When step 580 determines that the strobe flash is
necessary, processing goes to step 582 to determine whether
the strobe capacitor charging operation is completed. ' That
.20 is, a test is made to determine whether the use of the
strobe flash is possible. If it is possible to use the
strobe, pro:cessing- diverges to the RELEASE PROCESSING
operation, after the red lamp indicator Rd is turned ON
(step 584). The continuous illumination of the red 1lamp
25 indicator Rd informs the photographer that the strobe will
- flash when the shutter release button is depressed. If it
is not possible to fire the strobe, i.e., the strobe
capacitor is not fully charged,' processing diverges to a
series of instructions that constitute a CHARGE operation,
30 after setting flag FCHGRQ to 1 (step 586). The CHARGE
operation is illustrated in Fig. 36. ' )
When processing diverges to the CHARGE operatlon, a
charging timer is started at step 587 and charging is
permitted at step 588. Thereéfter, "step 589 checks whether
35 the strobe capacitor charging is completed. When it -is
completed, processing goes to step 590, wherein flag FCHGRQ



Is set to O, the charging of the strobe capacitor is inhibited and the red -
| anp i ndicator Rd is turned OFF (step 591). Processing then diverges back
to the SAEAF operation, which was previously described. 5 When the
charging of the strobe capacitor is _? conpl eted, processing goes to step
592 to determ ne whether the photonetfFc switch SW6is ON. If the

phot oretisi cse®i teh WS theOFhapgdngssefig Yues sttrahep Gamebtort isag

FG*GDSPihﬁlbltedT%@ hengi ﬁaaoia{n eiﬁaieaeogaﬁac 0 Rurhdd WFR O(stdpi Di t ed
and the red r%ﬂl ndi cat or. Rd urhed OFF (ste 594 ProceSS| ng then .
t'he

r et ur ns 383? qessting dhen ﬂ’r‘fﬁf‘-’tﬁs F‘?%c 3"4’ AR REFREIRRur ns tv/

t he MAl Whachgwas pztemlt}o dﬁgﬁrﬁﬁ‘éa.to enabl e the bI I nking of the red
| anp_i ndi cat set to, 1 at _ste 593.

15 b
P Wi the, PESRIAR (o8} SRSTG IR Gibableok et clon
50. Unbpmmlle&ed,r cpzmcs:qmmg oyoes tonstepebp2ciar gternine reliethzep

ot ope s ShsTBnbllondts sy A4 S OGP IO 0 1L CBRLEOEPY L 51 N
strobe SHBad® OFRhDINCRSHING geen te sbepl 6Padto ket LlamFCHGRERat or Rd
is turngd off (sirgye S6Rar o30S theHCheRoeLHER AT e 6£HET afegach set’

o Dol “ERaBIRba, AreE T3 ibd nERACERg L aBhEopa) i%prp&doe%eﬂsﬁé“ii robe

fl ash i 59a¢edePintesxing cthgnt retuznls, tichetlss ruAENcpmnamr lidtimsgart
chargi nge ;_hls rgg lanmp indicator Rd wi Il also start to blink while the
capaci tor 15-being charged. 30 I f the photonmetric switch SW5 is ON at
step 592 in Whencms(ﬁmatrqu@ d‘@es’-é!%é%@é?%rs%“bp Hyzyees deck W/

vvhet herstap ls®ak € EAALSYL the Blinkidgi bei ThedrB6@SIbAG GORF dtst ep 593

ngg %ﬂ glédlthe %aa\é l_g(tsmtgge st robe aacrtor ﬂdkﬁ %ff the red

i nafeat %t 4" ef B8 r%? ritfg o ot am | f

the nmhftmehdso proces51ng returns to step S3, after the 125 ms _
wait in step 50. Until the strobe capacitor is completely
charged, the red. lamp indicator Rd wli_ll “blink, while
-processing goes through the loop comprising steps 3, 47,

20 550, 552, 556, 558, 566, 554, 564, 50 and 3. After the
strobe capacitor c_herg-ing operation. is .e'oinpleted.,. the red
lamp indicator. Rd is turned off. (step 568) and flags
FCHGDSP, FCHGRQ and FCHGST are each set to.0 (step 570).
Processing then goes to step 50.

25 If the shutter button is depressed and. the photometric
switch is set to ON when the strobe flash Ais needed but not -
ready to flash the strobe capacitor - will . start charging.
The red lamp 1nd1cator Rd w111 also start to. blink while the
capac1tor 1s ben.ng charged. : ' - :

30 If the photometrlc switch SWS is ON at step 592 in the
CHARGE o_peratlon, processing goes. to step 595 to eheck
whether the lock switch SWL is ON. If it is, processing
goes te step 593 so as to inhibi_.t t.h_e charging of the strobe
capacitor and turn off 'the_ red lamp indicator R4 (step 594),

35 before returning to the MAIN pro_gré_m. If the main switch 30
is not in the LOCK pe_sition, processing goes to step 596,

L]



is not in the LOCK posi tion, pfocessing goe's to step 596, 76 wherein a

£heck is made to deternine if the charge time exceeds 15 seconds. When -
the charge time exceeds 15 seconds, processing goes to step 597. If it does
not exceed 15 seconds, processing goes.to step 598. 5 At step 598,

processing is suspended for 125 ns before"the red lamp indicator Rd is
activated tyhersim bai mtienk (isemElD) to Watexminghdforhe | chawigecht S4€ i s

ON (neani ng i eds 0% Ogledifds | Nt eRfent Otﬁékecl?af‘agt oeiﬁeh)ex&QSaeedlba”p
|nd|cator Rd blinks to inform:the hotogrg&:‘ﬂ3 th strobe . -

c acitor | SSCONGS rc PEIRKES WL TP n8 F??c §\N|1$cﬁ’°°§/\8’°‘? sexgeed ¢ g
h pr oces 35N geiconaxt qﬁ*dduf Yors %ﬂastéﬂlimd 594. I n other words,
the strope capac i s C

t ur ned F. cesszerPgﬁ] qggé?%%%ﬁg %a%ﬁgﬁg bﬁgpw"/ﬁ 1?5(&5 rP# tgr?ong
as the phot &het rre,d sWamph Bwhicat@n, Rd pisgaativatpdoduar steetweehiskipg
569 ,and 599 (tarAsdd) CIikn | Pfie SROPEMERRRE! LA ELA" ST BT Phedfiing

seconds or unt chargl ng ope atron 1s co ones
first. Thi sthet r?eamsotwmph%em‘éenéﬁet%mt%r PhP§°9€ﬁ9h@ed thg aredhe

i nstructi Oniaﬁb ti e 1 aAdeE R Y13 b idfEdrie tHY ipHt dytd e r Sth&t NEhe
depress 8 b t he ot her hand, .when the shd%ter button 1s rel eased, the
char gi ng of SFFQ ?tF@E’@%ﬁ?&l%rbq@gcﬁqﬁr&f i n* response to the

instructi ons of Fherhe thid Nphraogometric tbwiﬂidmbcsmpacs t csretcharcgl 11) 3

noh—conpl et a
procesang ggglsﬁ’bt%%'igxpl%%&8{1%@%(3%:@&%@&% turn o ta%e red *arrp
i ndicat or Rthey Wqﬁ.t the sheebe ngaEﬁCSGOFhésstf'bbbY cabargedr ang cghe

S97A) bef orgedi \/ﬂéﬂpngzhﬁ%ataﬁ hea MisN papeamorpe REpEASe SERESIHER

;sgb:nci)ggige alwlalrlyggt e{dt tﬁ MA?[Z( prolgr{'atmrl' S subroutl ne, a determ nati on

As long as the photometric switch SWS is ON, a program
loop occurs between steps 589 and 599, so as to charge the
-strobe capacitor for a maximum of 15 seconds, or until 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 being depressed. Oon the other hand, when the
shutter button is released, the charging of the strobe
capacitor is carried out in response to the instructions of

25 the MAIN program. -

\_ . If the strobe capacitor charging is not completed
within 15 seconds at step 596 of the CHARGE operation,.
processing goes to step 597 to det flag FCHGRQ to 0, turn
off the red lamp indicator R4 and inhibit the charging of

30 the strob& capacitor (step 597A) before diverging back to

- the MAIN program. .

The RELEASE PROCESSING subroutine is illustrated in
Fig. 37. In this subroutine, a determination is made in
step 610, as to whether the release switch SWR is ON. When

35 it is not ON, processing,continnes at step 612, which
determines whether the photometric switch SWS is ON. If the

R L T o
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step 610, as to whether the release switch SARis ON. Wien 35 it is not
ON, processing continues at step 612, which determ nes whether the
photonetric switch SWsis ON. If the 77 photonetric switch SW5 i s not
ON, the red lanp indicator Rd is turnwl OFF at step 614 and processing
returns to the MAIN program I f the photonetric switch SW5 is

ON, pr o®besametyies ﬁ‘b“é‘flbps‘ﬁ@svme?eﬁ)ﬂvatﬁét é‘Pﬁl Aamporindigakrr sRdas to
whet her jsheurenia DFE it SWep 1A and fprdisesdHing Wétwns Sto "Bke 1IN t he

subrout ine | oops t 1 Ther ef,ore he .rel ease switch
SR To ERRgra: iBTey 4% (e SRRCREMSRARy ewiteh BUS, TB ol 1o
OFF, th@rmfmﬁd\l@t&;brm,l nd;q:mifmrami@texminatmn isopadet ween
10 te 0 4 [ That -
10 B S b e o Wyson 1802 1V, 0K AE Polk WRBen T
set t i ngishensot b r ythey t%%bSP\Btt OrRoeps bybagkni kg t BEEARCIELEN tch SW
to ON. \fm&etfi&eohqﬁrﬁél fetuhbeNsWBchs il 1€ CFFF. othéhphblomebeely

switch SW, i ocessing returns to’ th MAI N program_ \When t he rel ease

S toh SWAtER GUS TN and Ane (Lank skt S0 (17 (A rEhg SELEASE) and

t he shuPReCESSING eaabﬁo(mtiap pey formst raf)beoﬁﬂihaohbenlabpclﬁlﬁdtﬁémstep 30

622 r t a 0] a I S S ready
%lf) ﬁ@%%,%ankﬂﬁ V%?& g‘—]LASth’&ll%gl sgrié pér oc%jelsessfng{lﬁ%ggeeo‘; r?c?ltg%hé 624,

to set phaggeFm@t@tols,aﬁueFa;nepsﬁq otermmtssdtbw r mt’gim@ of t 5

bat t eryther rbh@awtswwwrm td Nok i setqAuRY 2ty es#fa:ch

phot ogr apher i s _not vvaltl o,ta a _ph CHG SPV\A be set to O
and t he® P’ 8d Paff Fin@ cé’[ or Ilﬁ‘r‘?othqq‘glﬁ it %3 AR hen goes to \o/
626. |If thew&bhohhégmdmtmdyltchf Is3eeh, ipr eets HagoPPes o othest ep 622

to skepy fzk $91FﬁthﬁL Sitdecéﬁz ;.Lécéés‘i% rPla'E‘ESi.HtJ Egz 1%% haaged 10

t he canera. | 0a ocess ng oes 10°S
program.

When the release switch SWR is ON the red lamp
indicator R4 is tqrned OFF (step 618). and the shutter is
released (step 620). Strobe 22 is then checked (in step

20 622) to determine ikrhet-her it is ready to flash. If the
strobe 22 is ready to flash (that is, FlagFFLASH equals 1),
process1ng proceeds to. step 624, to set flags FCHGRQ to 1
and F_CHGDSP to 0, so as to request _cha_rgi_ng of the battery
for the next p_icﬁure. In this .sfeque___nce,' 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 _'t':_'hen'goe_s to 626. If the strobe 22 is
not ready to flash, processing goes from step 622 to step
626. o R |

30 . At step 626, it is determined if film is loaded in the
camera. If film is loaded, processing goes to step 628 to
execute the - WIND  subroutine to advance the film and
then return to the MAIN program. If film is not loaded, the

WIND subroutine is skipped and control returns to

35 the MAIN program. ,

The operation of the charglng of the strobe of

b))
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execute the W ND subroutine to advance the filmand then return to
4he MAIN program If filmis not |oaded, the WND subroutine is skipped
and control returns to 35 the MAIN program The operation of the charging
of- the strobe of the present invention provides the photographer with a’
clear indication as to the status of the d®arging process. This indication

W] sh?\r/]m tﬁthlaepmaaéwh dmnarﬂrv ;yﬁwndet&s amf @té@r&p\k@rt awpERt @0628AY
en ep r er 0es np a orodra 0 .
char gi ng st g‘f@g‘ alr%’& at?Bn ?stg \f%ta%g\?er?fitf e‘&%’a‘%’f‘ﬂg%ﬁ’%ﬁ%w | aSPiPs
qg%al |y undaxdiestidhe bsemwnth the habowam'mben bed1yi tlhheagahd to
“The. pr AEEehipEel w0 EURC AT B go%{ﬂg@g e ul va{It e \tg?lt hi r?lzq%e sco

that the present "i nvention exten ents

the fol | 8wi RQtc| atkempt ¥9 cEakss 3. mwtﬁaremyr 0o t charHhg status

el ectroni calihpieattion |kl sREVARA. evied IiFli €Ré& OChdFglingOreF | #hag fladmngs| or
providing, on.a ecifi.C d| | ay area, an indication of a first value

gi ving i nf oPﬁﬁPFiﬁr ti ve of a frame nunber of a film neans for
provi di ng, on saII‘hesperelshm: dirseindbi car deas d:eémcdemﬁxbedafwmlsemgair&atue

representing g fe%“i%é ‘%ﬂﬂ{ﬁlﬁh H% gPéfei»F&@ @ﬁ'ﬁ%guﬂ{e g W thesqid é‘é‘”ﬁéa
means for assi Em ng riorl he 1 ndi cati on correspondl n
said fi#8t vaﬂe@sﬁpg«al cF%%Ecﬁﬂi% m%ﬁ%’tarbﬁveaﬁé%aﬁs‘ﬁ%d%ha%l RAih

i ndi cation gguitalenReCwfithiti Ehled)sctpRA Jff AHeS Al Iidwisig \ldimd 0 sai d
sesaqnd val ue in response to actuation of a switch neans for driving said
novabl e | ens, said

\/.



switch nmeans operating to vary a focal |length of said rmm
I ndi cator unit according to claim1 wherein said first ' m;‘méﬂ!ﬂ“mt
provi ding conprises a first menory for storing said fi rrsrﬂmum ol
second nmentioned means for providing conprises a second nehorfy for "stor i ng
sai d second val ue; and wherein actuation of said switch nmeans updates said
second value in said second nenory. 379 An indicator unit according to

claim1 or 2 wherein said switch neans conprises a tele switch and a w de
switch feEAEM@DbIl i ng novenent of the novabl e | ens associated with the

camera. 4 A i CANY wilid £3eCRh0LIgctPorlah TN dbRELLT1 e8! ShiBaps for
changi ng_é’g he, 1 ndi cation js respops|jve to actuation of said tele swmtch or
sai d wi devindicator Apit LARHISERFi~according to claim 3 or 4 wherein

sai d swi tchm_(hnwfpr previaingperehai an Mmraﬁsma&r}i areg, (an a

t wo- st a t (0] 9=Ys - omet nd as. a

shutter %$1e'aas€{]%’$m%ha; %%@Z\gﬁl}%éﬁﬁﬁ#@%ﬁ# %’rl' i:ae%raelsger%%ng% tch ,°
wher ei n ofajal fnanetnupbenietm £blmitele switch, and said wide switch are
act uabl e by yQRa{At & I ti s [3OT {3984 ei ai ans
for changi ng theéi gg?cﬁogﬁqgﬁ{géai%qs%gg?f %c%%%ﬁcasag?égg rg%e?éi (cjia I rst
val ue t OTSHECATARIIRE \AISREIN NI HORF QAN Pt dLNEFL9%IR but t on
array t maeibld cleny D¥scdidtédor Bitnosa bV éaherspi d tele switch, and said

wide swtch._ 6. A indicator. unit tding to- claim erej N, t he. means
for changi ng}n THE iq?r? | %asfé ﬁ %'15‘ sa'aniégég#f ?8 %’fé‘{)féa&n rt\-(la%a;e fflrﬂoér%?s TP rst\—'J
val ue t coruespanhing viPusaisl repphsvadueo dmasaddi specifigi displaw val ue
for a prgdaterdndied period of tinme to change the indication fromsaid o/

second val ue to saki d first t according to any one

val ue. 7. .An |ndicator i
of the precé‘tﬁqﬂf or changing l‘ége zndicatgpn' on sayg specific display
area from said first value to said second value in response to
actuation of a switch means for driving said movable lens, said
switch means operating to vary a focal length of said movable

lens.

2. BAn indicator unit according to claim 1 wherein said first
mentioned means for providing ccmpfiseé“a-first memory for
storing said first value and said second mentioned means  for
providing comprises a second memory for storing said second
value;'and wherein actuation of said switch means updates said
second value in said second memory.

3. An indicator unit according to claim 1 or 2 wherein said
switch means comprises a tele switch and a wide switch for
enabling movement of the movable lens associated with the
camera.

4. An indicator unit according to claim 3 wherein said means ---
for changing the indication is responsive to actuation of said .
tele switch or said wide switch.

5. An indicator unit according to claim 3 or 4 wherein said
switch means comprises an operation button array, comprising:
(i) a two-stage switch that operates as a photometry switch

DA o«
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clainms wherein said switch nmeans conprises a f|In1presence SWi t

wherein said neans for changing the indication is respon5|v Eﬂ&ﬁﬂ ‘“““ .
of said filmpresence switch to change a different portlon 39

area to indicate a request for loading a filminto the canera 8. An

i ndi cator unit according to any one of the preceding clainms wherein said
swi tch nmeans conprises a fllnladvancenent SMAtCh and wherei n said neans
for changing an i ndication is responsi ve 89 operatlon of said film

advancenent s itch to c different portion of said display area to
indicate tHﬁT {H #j Phy pgegeFﬁ&eaﬁﬁaﬁﬂéféiy An indicator unit according
any one of t{(eipreaddi hglel switchijeamdn said switch neans conprises a

g measur i N0 pi | Cla ikl | 891 €8R, Wildr i g1 A0LL8- BRI S e

preceding cl ai rern sal or ‘cha e |n I nC
81 a vi sualsaldplitsle 1 Bwigeh ndiangt osaddi twadeormgctto %rau raatuapbe eiby

sai d visualggd ﬁ&tgﬁ gCoaPa! éﬁér&%i@ﬁcbh‘t%ow WAy, B whelrditfigedld eans

|nfornat|on rel at t he cajper 3, formption related to a

pi ct ur e-t akk9¥) FhARI i)‘l‘gtﬂée i R G |§RP‘~T' ig A SRR AL RO
\%battery med I vmﬂirréthemmatousa&a lsdc?aaorvamé a'xgormhsmomﬁm?a:tm 11
erein sai |s aregq for dica i nformation t |
, conprlseszaQﬁ5$ %?gafgé f8PeF?' &% QEuaf$ﬁ¥f$?h%§é%%§§dé§ﬂ|?()%§é§
canera, thdtwotstagesewitehi shddf tiedehsvikol, andahithawidatswikchi i mis
ready to be advanced to a predeterm ned position. 13. An indicator unit

dgwprdlng to claim11 or 12 wherein said display area for indicating
i nfor mat i orf r el 2R ebn@bcakert undtc aaaauting 9 | alabmdbnyharednarhe é'@acﬂfat

i ndi cates vhen dHnding tife bﬁndmc@@ﬂ@acad AT ggrwﬂf& A il PP Hrid D Exr ot -

An Tndi cat or #‘glt accor di any ogg cl ai,ms éL} o 13 wherein faédt

di spl ay ar &%, SiRF EHI%#} nf6r nBfAEn ?3F8P8d value® is responsiv °
indication of said second value for a predetermined period of
time to change the indication from said second value to said
first value. B "

7. An indicator unit according to.any one of the preceding
claims wherein said switch means comprises a film presence
switch, and wherein said means for changing the indication is
. responsive to operation of said film presence switch to change
a different portion of said display area to indicate a request
for loading a f£ilm into the camera. '

N\ 8. An indicator unit according to any one of the preceding
claims wherein said switch means comprises a film advancement
switch, and wherein said means for changing an indication is .
responsive to operation of said film advancement switch to
éhange a different portion of said display area to indicate
that the film is being advanced.

9. An indicator unit accordinq to any one of the preceding
claims wherein said switch means comprises a light measuring
switch.

10. An indicator unit éccqrdihq to any one of the preceding
claims wherein said means for changing the indication includes



I ndi cat or

to the picture-taking dlsplays a daylight synchro nDde
unit according to any one of clainms 11 to 14 M @Wﬂﬂ ﬂHL “play

area for indicating information related to the picture-ts

macr o node.

16. An indicator unit according to any precedi ng claln1mhere|n

-said means for changing the indication includes said specific display area
fror indicating said first value or saggl second value. 17. A canera

i ncluding an indicator unit according to any one of the preceding clai ns.

82 18. Anviisdada@ddsplayt, for a camera substantially as herein described
with reference to the acconpanying dramnngs 19. A canera substantially qu
herein described wth reference to the acconpanyi ng draw ngs.

11. An indicator unit according to claim 10 wherein said visual
display comprises respective= dispiaY"ateas_ for indicating
'informaticn related to a film used in Ehe=éamera, information
related to a picture-taking'mcde'cf the camera and information
related to the status of a batfery-dsed with the camera.

12; An indicator unit according ‘:l:q__._cla:im--_ 11 wherein said
display area for indicating infofmation related to the film
comprises a display area for requesting that the £ilm be loaded
into the camera, that the presence of the film has been sensed
and that the film is ready to be advanced to a predetermined

position.

13. An indicator unit according to ciaim_ll or 12 wherein said
display area for indicating information related to the film
comprises a film-loading display area that indicates when the
film is being advanced to a predetermined position.

14. An indicator unit according to_any one of claims 11_to 13
wherein said display area for indicating information related
to the picture-taking displays a daylight synchro mode taking
mode.,

15. An indicator unit according to any one of claims 11 to 14
wherein said display area for indicating information related
to the pigture-taking displays a macro mode.

16. An indicator unit'according to any preceding claim wherein
said means for changing the indication includes said specific
display area for indicating said first value or said second
value.

"17. A camera including an indicator unit according to any one
of the preceding claims.
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18. An indicatorﬁgﬁit for a camera sdﬂééantially as hérein
described with reference to the accompanying drawings.

19. A camera substantially as herein described with reference

to the accompanying drawings.




