AUTOVATI C FI LM REW NDI NG APPARATUS The present invention relates to an
aut bmatic filmrew nding apparatus for ‘an el ectronically contZal] Iikﬂ‘h&ﬁba
5 A probl em associated with prior electronically controlled caneras
concerns the loading of a newroll of film Commercially available film
incudes a |l eader (also referred to as a "tongue section") of a
predetermned | ength, The | eader is provided to 10 facilitate the | oading
of a newroll of filmonto a take-up spool ilIn the canera body. An _
el ectronic controller |ocated inside the canera detects when the filmis -
not properly |oaded duri O RE Sfilm In such
a case, the electronic controller actlvates a filmwnding notor to 15
rewind the film Wen this occurs, the leader is pulled into the film
cartridge (or patron& Extracting the | eader fromthe filmecartridge tends
to be a very tedi ouhandexiesentul invertdonsrglates fonegbssavbenagichefilm
opening of the filmcartridge.in a dark room Thus, nost people sinply
t,hrow away t hee¥ihdingtappauatusj éer ah ehecpreséqaliwenntmltedpcemede.an
5 electronically controlled canera in which a rewi nd operati on does not
result indthe |eader section of a newy |oaded filmbeing retracted-into
t he fllntcartrldge if the filmhas not been properly |loaded during a
"bl ank-shot " f|IntAaMNQMbemnaﬂsqqxatﬂd<M1th1©rApcoeUquroolche1¥qun£nolled
invention, there is provided an automatic filmrew nding apparatus for a
camera usi ng @eametascforidcérnd hate ileadiigdoawa Hevomed patr Hhlmt Heoramwpgar ke Ly
coanyS|ng 15 filmpresence detecting neans for detecting the
presence of wahiabneafmmptededesnanhdaqb@sl (amatoftgrﬁedlttdsnasd\/ammd‘rg;ue
path™in said camera;

section") of a predetermined length, The leader is provided to

10 facilitate the 1oading of a new roll of_film onto a-take—up
spool in the’ camera body. ‘An electronic controller located

W, inside the eamera detects when the film is net-properly loaded
during the "blank-shot" advanciné of the film. In such a case,

"the electronic controller activetes a film winding motor to

15 rewind the film. When this occurs, the leaéer is pulled into the

' film cartridge (or patron). Extracting the leader from the film

N\ cartridge tends to be a very tedious and difficult task, usually



3 filmrew nding neans for rewinding said filminto said patron; 5

determ ning neans for determ ning the anmount of filmtransfer with said N

patron; and stopping neans for stopping the rewinding of said filminto

said patron if the anount of filmtransfer determned by 10 said

determ ning means is |less than a predeterm ned anmount of filmat the tine

when said fil mpresence detecting neans detects that a | eader section of

said filmhas been rewound beyond sai d pr&determnined position. 15

Preferably, the determ ning neans conprises, neans for_ detecting the anount

of film thBECPESLERSIRTG FREoCBENANEaPF obhe f1lm Gardiidgefidy Pedakknbarftent

the apparatus includes neans for initiating a rew nd operation to rew nd

the film i ®hysyh@ogit PERP leh&iard Ys &ihd oo tdidyi ey fdddns det ermi nes t he

anount "of filmthat has been extracted fromsaid patron prior to the 5

initiation of said rew nd operation, and said stopping neans stops said =~ .

rew nd operation rewinding said filminto said patron if the anount of film

extracted from sditd igatatorchiedeseft bhr paiegeptedatvantiived toopmevidet Ant a

| eader section of said filmremai ns outside said patron; and the apparatus . *

furthed coepectesoniballyelcpyitmpl lsshneanda idewhiichg a tihawind oppengtion

said rewind operation for a predetermned period of tinme if said

pr edet er m dedsanmptntresfulfti | in helse bteadext sectédnf odmas aielv jat toaded fhin

said entire roll of film including said |eader section thereof, is rewound

into sai d peingnretifadteddbter tihe fd lmeanstmidgeonPribse faln hasade&nbeen

detector sensor that determ nes the amount of filmthat has advanced pasf;
properly loaded during a ‘"blank-shot" film advancement “

operation.
.10
Accérding to‘the present invéntion, there is provided an.
automatic film rewinding apparatus for a camera using a roll of

o/

film that is withdrawn from a patron, the apparatus comprising:

15 - film presence detecting means for detecting the presence
of said film at a predetermined position along a film advancing

path in said camera; , _ u)_



sai d predeternlned position. In another preferred embodi ment, the
deternlnlng means conpri ses novenent detecting neans for detectlng novenment
of 5 said film and said stopping neans stops said rew nd operation
rewinding said filminto said patron if the amount of noverment of said film
beyond said predeternined position is |less than said predeterm ned anpunt
so that a | eader secti-on of said filmrenmains outside said patron; and the
apparatus further conprises 10 delaying reans for delaying the
stopping - of -said rew nd operation if said detecting neans detects
novenent of said predeterm ned anount of film beyond said predeterm ned
position so that said entire rall of fil i ncludi ng said | eader section
thereof, is rewoundfihRor&yigd ﬁ&ﬁrGﬁanﬁ;gﬁ%fé?%b¥§ln%aﬁﬁlﬁrédéﬂbHﬂQRﬂFald
anmount of filmis at |east about four filmframes. 6 The del ayi ng nmeans
may conprise RREF@B/ that waits a presel ected period of tinme before a notor
that perfornms said rewind operation is stopped. 5 Preferably, the apparatus
further conprises neans for indicating an anount of filmthat remains to be
rewound into said patron. 10 Advant ageously, the indicating neans
conprisesda film frdgeexoiningf me@ng f fpm determining ethac@mpirdet Phig film
means nmay conprise a sensor that changes froma first state to a second
state when satmam$fﬁr1%1th|sap®sp@tnmed an@r said sensor along said film
advanci ng path.

' t_j ' 'stoppi_ng_ means for stopping thg rewinding of said film
into said patron if the amount of film transfer determined by

10 said determining means is less than a predetermined amount of

film at the time when said film presence detecting means detects

W that a leader section of said film has been rewound beyond said

predetermined position.

15 Preferably, the determininq means comprises means for

_deteCting the amount of film that is rewound into said patron.



7. The sensor may conprise a push button switch that is depressed when said
filmis posi ti oned over said push button switch. 5 Advant ageousl y,
apparatus may be adapted for use with a camera further conprising a film
conpartnment; and a filmconpartnment cover, wherein said sensor changes from
said first state to said second state mhen (i) said filmcover is in a
closed position; and (ii) filmthat is extracted fromsaid 10 . patron

| ocated in said filmconpartnent is posi?ioned over said sensof. The

Tanee, wher i 2*2 ﬁgdé‘fj%?ten?ﬁeﬁ erﬁ%gﬁgmi%@ acemrﬂp‘éa%s HEL e ﬂ%ﬁsé%ém%?rﬁg

t he nunber of .fr, that are nsferr.ed. fe i vel
appar at us fREy i5d &8 3 drevd \ﬁH?F2$19?|?ﬁ T?%+Qé ﬁ% g ¥§eFPE§ the
perforatlons wherei n, said, ernlnlng means conpr.ises, neans for counting

the nunbePabFoRai FNSHAIdY o7 bhsOBREFMAPLNg QFePs: ARE e idias o, apREnt
deternlnlng neans engggﬁs sai d pIurallt_Tf%ja erforatlons S0, that as sai d
filmis tPAnERePr &R A RASH R¥HEAT i patropperigr to the .
perforatigns that pass said_ predeterm ned 05|t|on 10, Cbnvenlently, t he
deterﬁln|h@lﬁéaﬁ§°eoﬂﬁw§ﬁ%§eF%%%B@k@Pe§€§F°PhaP”€ng§ﬁ%% SktorPHRY f BRaPFons,
sai d sprocket gear belng rotated by novenment of said film 15

Pr ef er abl §EOPEHEA i} ek i ORATATOTC SRYANGAEINERRS §bim éﬁ%‘@«ﬁﬁgdm%?ﬁ%? t he

rewi nding of said filmis being executed in a predeterm ned manner.
if the amount of film extracted from said patron is less than

_sa1d predetermined amount so that a leader section of said £ilm \j,
remains outside said patron; and the,appafatus further comprises ~
10 delaying' means for delaying _the stopping of said rewind
oper#tion for a predetermined period-.of time if said
predetérmihed amount of film has been extracted from said patron -
so that séid éﬁtire roll of film, includiﬁg said leader section
thereof, is rewound into said patron.
- 15
'The determining méans may comprise a.flilm advance detector

sensor that determines the amount of film that has advanced past ;;)



9 The f|In1remnnd|ng nmeans may conprise a motor. Preferably, the stopping
mearis conprises neans for 5 renovi ng electrical power to said notor
The stopping means may further include a brake that is applied to said
notor. .10 The apparatus advantageously further conprises a take-up
reel, wherein said notor advances said filmonto said filmtake- up reel.
Accordlng to anot her aspect of the invention, there is 15 provided a
met hod for rewinding a filminto a patron | dtated in a camera conpr|5|ng
the steps of: 10 (a) detecting the presence of said f|In1at a
predetern1nedsﬁéglPFGﬁe§PGNd”&dfPPﬁﬂ&d@@nC|ng path in the canera; (b)
determ ning the anobunt of filmthat has been 5 transferred with said
patron; (c¢) initiating a rewind operation to rewind the filminto the
patron; and 10 : (d) stopping the rewind operation so that a | eader
section of the fil minermaiathagutpyefenfed hempatinanti the atehermiofirg | neans
that is determined to have been transferred with the patron is less than a
pr edet er m nedcanpuntesf nidvyemestenidtect oaglenesnst for afetidut ing mdwssmdreenof
rewound beyond said predeterm ned position. 15 Preferably, the step of
detecti ngst hespidas€entm, oantthealdl stopppngseeahavstgps heaidl rewegdgeperation
sensor so that the sensor

rewinding said film into said patron if the amount of movement

of said film beyond said predetermined position is less than

::j said predetermined amount so that a leader section of said film
remains outside said patron; and the apparatus.further comprises

10 delaying means for delaying the stopping of said rewind
operation if said detecting means detects movement of said

o predetermined amount of film beyond said predetermined position

so that séid'entire roll of f£ilm, including said leader section
- thereof, is rewound into said pétron.
15
Preferably, said predeterﬁined amount of film.is at least

(U about four film frames.



11 changes froma first state to a second state indicating that a batk
cover of the canmera is in a closed position and the filmthat is extracted,
fromthe patron is at the predeterm ned position along the filmadvancing -
path. 5 Advantageously, the step of determning the anount of filmthat is
transferred conprises dividing the filminto a plurality of franmes and
counting the nunber of franes that are transferred wth the patron. 10
Preferably, the filmincludes a pluralit§ of perforati-ons along the | engt-h
of the film and the step of determ ning the anount of filmthat is '
transferred conprises counting the nunber of perforations in the filmas
the filmis transferred with the 15 atron. , 12 The present inyention
will be further T&scPrbBYIPE MEADS oll“?gwicr?g‘PJe\FﬁWedtc}@? rigtdonvatts a .
preferred enbodi nents, with reference to the acconpanying draw ngs, which
are gi ven BhpsplprehRer et Phg tdRgnpiedore @ wiieedr BhgFgperAor@sa sqicck
diagram of a zoomunit; Fig. IBis a block diagramof the zoomunit of Fig.
1A, wher efe"iE ARFRAERD | S HRRReTal |y operated; 10 Fig. ICis a block
di agram of an electronically switchable indicator unit that displays
infor®ation that is relevant to a phot ogr apher; 15 Fig. 2

illustrates a front view of a canera, a
. : Preferably, the apparatus further comprises means for

indicating an amount of film that remaihs to be rewound into

7

said patron.
o’
10 : Advantageously, the indicating means comprises a film
frame count of said film.
()

The film presence detecting means may comprise a sensor
that changes from a first state to a second state when said film

15 is positioned over said sensor along said film advancing path.

ta.



13 Flg 3illustrates a top view of the canera of Fig.2; Fig. 4 represents
a rear view of the canera of Fig. 2; Fig. 5A |IIustrates the rear of the
canera shown.in 5 Fig. 4, wherein a back cover of the camera is in an open
position; Fig. 5B discloses an LCD di splay panel that is used with the
canera of the preferred enbodinent; Fig. 5Cillustrates the LCD display
panel of Fig. 5B 10 displaying alternative photography information; Fig. 6
is a schematic perspective view of a |ens agsenbly used in the canmera of
Fig.2, showi ng the relationship between a camring, code plate and a ‘

pl ur al i ty of brusheBhejsensor may gomprafcedpl|push budkos shitehdshptatis
shown on the |lens assenbly in Fig.6;, Fig. 8 illustrates a control circuit
of the caner depiresyedgwhen said £ilm ig heopitbemd i avent feAd BPugh buttamd
10 illustrate the conputer software 20 flowchart diagramfor a MAIN
program t hat $wittstecuted by a CPU in the camera of Fig. 2; Fig 11
illustrates a software flowhart diagramfor a POSI TI ON CCDE | NI TI ALI ZATI ON
subroutine which is called by the MAIN program shown in Figs. 9 and 10; 25
Fig. 12 illustrates a software flowhart diagramfor a ZOOM CODE | NPUT
subrouti e that is ahtdrechdsoudity PGEda - GO0Ray Nbd| AlagAdd Ofosulbseutditd @f
Fig. 11; Fig. 13 illustrates a software flowhart diagram of a CODE CHECK
subrout i ne .t kedmersa calt kb ycdier RO | O L @fpd Nnddrt ] Zidda ON subr out i ne
of Fig. 11, Fig. 14 illustrates a software flowchart diagramof a ZOOM
REVERSE ROTAH &N 1sikiotiplairtendritacover abhedely &86a MMhEr agintgedh Bifont Baid
Figs. 9 and 10; Fig. 15 illustrates a software flowchart diagramof a 35
ZCIMJFCRV\'ARDﬁ@é‘tﬂs@é@tﬂw&biiﬂesbbahdi statkl @Hehy (i hesdMd N ilm cover is in

a closed position; and (ii) film that is extracted from said
10 patron located in said film compartment is positioned over said

sensor.

The apparatus may also:be adapted for use with a film
comprising a series of frames, wherein said determining means
15 comprises means for'counting the number of frames that are

transferred.



program shown in Figs. 9 and 10; 14 Fig. 16 illustrates a software
fl owchart diagramfor a ZOOM W DE subroutine that is called by the MAI-N )
program shown in Figs. 9 and 10; Fig. 17 illustrates a software flowhart
di agram for .5 ZOOM TELE subroutine that is called by the MAIN program shown
in Figs. 9 and 10; Fig. 18 illustrates a software flowhart diagramfor a
BACKUP routine that diverges fromthe MAIN program shown in Figs. 9 and 10;
10 Fig. 19 illustrates a software fd owchart diagramfor a BAD CHECK
CODE LOOP routine, that div rgeg fromthe, CODE ECK subroutine of Fig. 13
and the BACKUP ALEEFAREAVEEVe. thS. SPPATasHS| Ay cPs -peaPEed o Phatee (YR har
diagramfor a 15 RESET routine that, is initiated upon initial power-up_and
al so di ved gebi I o REUBHIKUR r ARG 4SS sREwnPRREPFGEL1e8S, [ yhebein| |$aid at es
a software flowchart diagramfor a FILM I NDI CATI ON subroutine that is
cal | ed bydekernpningr 8gaam cfoMmjses) peang ofopocountipgg thepnunhensef at és
a flowhart for a series of instructions to performa LOAD operation,
thi s opersaidnpdrfergthgnér hatharkntKapsbgraed.Fig. 23 illustrates the
instructions for a WND PULSE CHANGE subroutine which is called by the LOAD -
operasion; 25 Fig. 24 illustrates a software flowhart diagramfor a
REW ND routine that diverges fromthe MAIN programshown in Figs. 9 and 10
and the LOAD opRreafévabijiowbhhendétgrmingi geans engages asaid apbufa bty
flowmchart diagramfor a LOCK routine that diverges fromthe MAIN program.
shown in @0 Ppegforatdomsl0;séi ¢ha6 aF aphidalfiilm | 'isstiratneS erivedzoosa id)
operation . : . i

determining means counts the number of perforations that pass \J_

said predetermined position.
10
Conveniently, the determining means comprises a sprocket

gear that engages said perforations, said sprocket gear being

o’

rotated by movement of said film.

15 : Preferably, the apparatus further comprises means for
checking whether the rewinding of said film is being executed

in a predetermined manner. BN



of the lens systemused with the canmera; Fig. 27A illustrates a MAIN
progran1mh|ch is a summary 35 of the flowchart of the MAIN program shown in
Figs. 9 and 10; Fig. 27B illustrates a software flowhart for a series
of instructions for a DATA I/ O operation that diverges fromthe MAIN
program shown in Fig. 27A; Fig. 28 is a table that shows the relationship
between 5 a di stance-neasuring step and a lens latch when the canera is in
a zoom node and a nmacro node; Fig. 29 illust9ates a flowhart for a MACRO
TELE SHI FT subroutine that is called by the DATA I/ O operation of Fig. 10
27B; Fig. 30 illustrates a flowchart for a LENS LATCH subroutine that is
caIIed by the DATA |/ O operation of Fig. 27B; Fig. 31 illustrates a '
flowchart for a serThe &ilmsrenéndinsi Peensomay REMBASEEL @CHORROCESS| NG
operation that. diverges fromthe DATA I/ O operation shown in Fig. 27B; Fig.
32 illustrates a series of instructions for a RELEASE SEQUENCE oper ati on
that diverges fromthe DATA |/ O operation of Fig. 27B; 20 Fig. 33 .
illustrates a serieBreferabiyuct tbas shappiogm medhsD cpmprises wheahs for
di verges fromthe RELEASE SEQUENCE operation of Fig. 32; Fig. 34
illustrat®s aremowhnyg efletheicadt poebrote shadnmotothe MAI N program
illustrated in Figs. 9 and 10 wth 25 additional instructions added-to
illustrate the steps involved in a strobe charging operation for a strobe., *
built into the canmera; Fig. 35 illustrates the series of instructions that
30 constitute a STREBE AHBGEXBGSUREh@JHEﬁI}E&apefaﬁhamuabah brake that is

N, :

&J applied to said motor.

10 The apparatus'advantageously further comprises a take-up
réel, wheréin'said motOr'advancéS said film onto said film take-~

\_ up reel.

According to another aspect of the invention, there is
15 provided a method for rewinding ‘a film into a patron located

in a camera comprising the steps of:-~



di verges fromthe MAIN program shown in Fig. 34, Fig 36.illustrates the
series of instructions that conprise a CHARGE operation that diverges from.
the MAIN program shown in Fig. 34; 35 ‘Fig. 3.7 illustrates a
flowchart for a series of instructions for a RELEASE PROCESSI NG
operation that di verges fromthe STROBE AUTCEXPOSURE/ AUTOFOCUS
operation shown in Fig. 35; and Fig. 38 illustrates a portion of the rear
of the canera .shown in Fig. 5A wher ei n1& filmcartridge is placed in a 5
flymeartridoe COMPAYLIEN ind'ihe bReBSHRTRbEEMY Aii'Sh! 8 8Faad BIRIALEN,
further detai], bel ow Inclydgd ig a neans 1% 10 fgﬁ outgutt{ng a zoom
code: a cRRSPFLPR 43079 hdt Fi SMprAVRREE BnPRRR &Py ELRf EFBRFPAI surface of a
camring 12 to effect a change in the focal length of a zoomlens 11; a .
plurality of brushes 14 that are nounted on the canera body in slidable .
contact with the code_plate, 13 so as to generate a relative 15 zoom code
based on the confRttiYRERERHNLNGN BRet RAIBIRENRE bt 16'3%r RAS e 99y a
posi ti on which converts the zoom code to a position code corresponding to
the fdtal teangfeored nelthofRidnBatheRns 17 for storing a pattern of
changes of the zoom code, the pattern of changes bei ng associated wth 20
the zoom ng operation; neans 18 for detecting for detecting changes of the
zoom code "and determning - whet her the changes coincide with the
pattern of changes) lanik rafainrg @ resring oweratiieg, tehrewinlabhecti lwetindro
changes of the zoom code are different fromthe pattern of changes and,.fB
they are Ztheligdtoremi andiet her the changes are due to an el ectri cal Ak
separation of at |east one brush fromthe code plate, in which case the -/
conversion of the zoomcode to a position code is prohibited.

10 .(d) stopping the rewind operation so that a leader section
qf the film remains outside of the patron if the amount of film
that is determined to have been transferred with the patfon is
less than a predetermined amount of film when the leader section
of the film has been rewound beyond said predetermined position.

15 |

Preferably, the step of detecting the presence of_the film

comprises having the film engage a sensor so that the sensor'LJ



As shown in Fig. 1B, the zoom|ens 30 : can also Dbe

el ettrically operated. The electrically operated zoom |l ens further
conprises neans 16 for counting and storing changes of the zoom code from
the area of ‘the absolute code and storing it in the nmenory as a position
code that corresponds to the focal length of the 35 | ens; neans 18 for
driving the zoomnotor 10 so as to change the focal |ength of the zoom | ens
11 by controlling 17 the energization oiithe zoomnotor 10 in
accordance with an .input fromoperation switches 17' and the position code
stored i n thechengesg; fanu neamsstgstetecbprecsengn@hstmteonmdn¢stim$ thatbra
drive neans 18 to rotate the camring 12 to a 5 position in which the zoom
code becones hackbeobetre ofodbenicameiriae iEodint isorclafsdd epastitnionrearsd ythe afislm
16" is erased. In addition, as will be discussed bel ow, the canera includes
a nmeans for ivhatatisigekbeatoeal fwowyt bhef pdierdrendssat haheanpgdsadxmindd
the canera knows the setting of the 10 zoom |l ens. For instance, assune the
frame nunber pésitigohi hhohg the eammradvangingnpathority for indication

pur poses on the display as the first piece of updatable information which
is storedsin the first nenory, as shown in Fig. 1C. The 15 indication
swi tching neans operates to selectively switch the indication on the

di splay to show anoﬂ@@én@%\?@@ugi UpEkd At bR QEEBLMORing WHE @tolp 68CAI1m
length of the zoom | ens reference to Figs. 2-5A, in the preferred 20

embodi ment of ¢ fe ié‘%ﬂs@érﬂé}ﬁc%ﬂﬁ%ﬁ@e%ogp{/iéfﬁgatﬁ@rﬁlQ% ih¥BealPNfrality
shutter canera in which a zoomlens 11 and finder system 21 are |ndependent

of ch]h ot herg¢ Tﬂear&ésoratn@%ohmlﬁgn%a ROHSES St Fratiee 2RatdafdS SHISRIr Ll

for otonetry sensing and nce neasur ement deV|ce 24, conprising a
with the patron. ' '

.10
Preferably, the film includes a plurality of perforations
\_ . along the length of the film, and the step of determining the
amount of film that is transferred comprises counting the number
of perforations in the film as the film is transferred with the

15 - patron.



25 position sensor (PSD) 57 and an infrared emtting diode (I RED) 56. The
strobe 22 illum nates a subject to be photographed, the CdS photo cell- 23 .
nmeasures the brightness of the subject, and the infrared emtting di ode
(IRED) emits infrared rays onto the subject so that the position sensor PSD
outputs a 30 position signal according to the distance fromthe subject by
receiving the infrared light that is reflected fromthe subject. The zoom
lens 11 is associated with a novable |eri barrel 27 which noves relative to
a fixed lens barrel 26 connected to canera body 25. The novabl e lens

barrel 27 is 35 Hsprreetnbeli¥entaost sridde Rposturther sAesAraked Bnokde

line in Fig. 3) and a macro extremtg (shown by a solid line in Fig. 3).
In this efisddiowimy defeailedl desngintbent pE Psehersed embosimentsy| ofifthom
approximately 38 nmto 60 nmin the zoom range. In addition, the canera

of the prasdfigreanneed dheharepnmramol o Anawimend “élllQitI@ItﬁJQJt‘dQ‘mbYSWé\Y _
As shown in Fig. 3 in particular, the upper portion of the canmera contains
a gener al lof thdrarigod idring sm@pmﬂeﬂ).eriati‘ld'nimton array 28 which is also
used as the zoom button. Front part 28a of the operation button array 28
conprisses a 2-stage switch that operates as a photonetry 10 switch SW5 and
shutter release swtch SWR. One rear button 28b of the operation button
array. 28 on tlrg.ean siden aaigk skisagrdrelef swvidaom QWL 0r controlling the
zoom lens 11, while a second rear button 28c of the operation button array
28 conprises a wide switch SWvfor controlling the 15 zoomlens 11. These
three switches 28a, 28b and 28c are interrelated in such a fashion that
when one switch Figy.ope al€th bldek o DegramoosWeheéhgsomCaniet olfe Figpenal, ebl
Depressing the shutter button 28a hal fway activates the photonetry switc

SW5, whi | ghleitelivs de eawinna dite ish it AkdUly GpedBtaari i vates the rel ease
switch SWR By depressing the portion of the operation button array

10
Fig. 1C is a block diagram of an electronically switchable
indicator unit that displays information that is relevant to a\;;
photographer;
15 Fig. 2 illustrates a front view of a camera,



28 above the tele swtch SW' and, consequently, tilting the generally
tri‘angul’ar nmenber downwardly thereat, the zoomnotor 10 is rotated in a
direction that causes the zoomlens 25 11 to extend fromthe canera body 1.
By depressing the portion of the operatiof3button array above the w de
switch SWNV the zoomnotor 10 is rotated in the opposite direction, such
that the zoomlens 11 is retracted into the camera body 1.. The rotation of -
the zoom notor 10 Fdgeordt ddlustraresha I®paiiew ofuthghicamesre oft Fdga2:

sequence of i nstrugﬁk;on& %ﬁ@s@% Whirea S Wikt o fS\CheObaddbh ioF #aky,e35€ed.

As shown in Figs. and 5A i.n Eartlgula t he rear ortlon of - the canerg
body 25 conpri ses glgacksﬁoe‘érl s§rafesmthipheehe r FaMEI i ?\“%‘%‘t&ﬁ
30, a nopde SwFtigh 36 3dhereihCh lrauk Sdvern b&cktlmveamepen/lsl age anvepentd,
ared |anp inB E? (LED) Rd, and a green | anp indicator (LED) Gd. A.
filmpresence qe P8 switch 33 is operabl e to detect the presence of
film while a w ndF|39I sbBwilisnlesess apek@B| displgyncpanel athatd =il ysedn

(esponse 1o {herAIXABCLAGeeh L thel Prerthich bmbeaaiap%e detector swtch
33 is sunk into wal I NS| aner a nlcartrlq? pat r.on)

is placed in film E&Ht'r |5tﬁgei~1sb‘1‘r§5¥?§%ﬂt the, chhed}%a%mﬁgpéﬁﬁlop h%Lﬂrl 7B s
put on spogb d%spilbalingsapeeirpativenphotegiraphy WnEtbrindeibnl;m advance

detector switch 34_.,and ng..c#)a%k C V‘%{%ﬁif’f é:érogggftime I’knt Op§§s%nc ens

detector switch 33FF§ tu y “sunk
33a. Wien t aeskEnkdypr cseede ibt ether oamern 3P fs FhgtRe ofshayimg, the

filgis readyrb9abeonduapcBdtwion hedzénfirﬂiidq;d'é‘&ié)r pRtd| Rk Savpeirkhiety

phot ometric switch SWS is depressed and strobe em ssion is needed but is 15
not “ready. Wieh PRUSBRSfter rel ease button SWR is pressed and the strobe 22
emts |ighis the redglanp ishdircaéxpldtied sviant bfudhel \codd Uil awé eghévhabn

:antrﬁd[ggtgeﬂg igggcgggemgthgg gléog percent ON duty cycle). The grgen
Fig. 8 illustrates a control circuit of the camera
embodying ' - " the present invention;
; Figs. 9 and 10 illustrate the computer software
-/ 20 flowchart diagram for a MAIN program that is executed by a
" CPU in the camera of Fig. 2:

' Fig 11 'illustrates a software flowchart diagram for a
POSITION CODE INITIALIZATION subroutine whlch is called by

the MAIN program shown in Figs. 9 and 10; '
25 '~ Fig. 12 illustrates a software flowchart diagram for a
| ZOOM CODE INPUT Subroutine that is called by the POSITION

2 CODE INITIALIZATION subroutine of Fig. 11;
Fig. 13 illustrates a software flowchart diagram of a
. CODE CHECK subroutine that is called by the POSITION CODE
30 INITIALIZATION subroutine of Fig. 11;
. o 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

35 ZOOM FORWARD ROTATION subroutine that is called by the MAIN
program shown in Figs. 9 and 10;



Cd blinks if the subject is too close when the photonetric 20 switch SWs is
depressed and it is fully illumnated (as described above for the red | anp
i ndi cator Rd) when the subject is within the proper distance for the taking
of a flash photograph. The back covert§9 is opened by sliding the back
ggver 25 open/ Ci-‘i’%? hGVﬂltﬁﬁtrEt}eBSag:sr&Q:Wa?@ Cﬁloﬁv’d?ﬂ&t“ dlaT xﬁfafctE‘rS&" tS\(j\E
conpri ses 0Si n sli switc Vi posi tion
a zoom pos???%nw 18 Htg q‘t gﬁ %f}édvﬁé{ ﬁ& sRFPERaB0 i s
noved in téﬁeodnriantf‘bgsomaandv\n.e fromthe | ock p03|t|on SW. to the zoom

30 position S\"Zrngr fro”iif@sé?&éeé’oi' té Vl\{—e }f;QShg’i“Er %1&%@&1 C’gor uch

power for nponent s,
as a notdrZePMyFELE caubreo’gmst tdiad clscmalm bﬁ't cthe ammrnedgnmby

the applicaibon h ﬂ&gtrgca}‘dpgwer to a main CPU 100. 35 The LCD
panel 32 operates under the control of the main _CPU.and has the capab| lity

of displaying aF19eeldi hdlugtratgs p spfitwpre,flonchant, Alagran 95,2,
free fil mm@mpareatme thak, dibechesndront ehe MATNOgsHorand shewhi im the

frame nu |Im and a focal®” length value indicating the
posi ti onnbffe{?%e %o% I%ﬁu ‘A swi tching operation functions to switch

the dat¥0that iBigli sp® ayb&lushrahesLSDspimrsz Elomghants tddagramsfehoan in

Fig. 5B, tdgp L@Rn@x@%@ﬁgpwP 3¥ohe£had%aﬁtfah%§ atsusffml &HeOr c8pBa 32a
for indicating filmrelated infqrnation 32r, i ndi,cat or Eea 32b
for indi cCHE S'c‘hE"EElBﬁoPGQtF&ﬂﬂ o AR S‘Fetﬁécggﬁerré’ 1&5& %% Bldor ml

node 32s argl; a batte__ry status indicator area 32c for indicating the < J
the f11m statud M ndtdat srishfhees 8 EoRebart® ciuctbrt i Mihdrbal for, 22
fil madvaRESERquevting lﬂla(hmi%hl_ngtaaﬁyﬂu_ nmcrrtaimtnah psiwer-age and
representigikd Piverges 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; _ .
20 Fig. 22 illustrates a flowchart for a series of ‘o
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 oper_ation;

25 Fig. 24 illustrates a software flowchart diagram for
a REWIND routine that diverges from the MAIN program shown .
in Figs. 9 and 10 and the LOAD operation shown in Fig. 22; o/

Fig. 25 illustrates a software flowchart diagram for a
LOCK routine that diverges from the MAIN program shown in
30 Figs. 9 and 10; : .
Fig. 26 graphically illustrates the zoomlng operation
- of the lens system used with the camera;

Fig. 27A illustrates a MAIN program which is a summary
35 of the flowchart of the MAIN program shown in Figs. 9 and
10; '



| oading of film when a filmis first |oaded into the canera, the film
frahe nunber, or alternatively, the focal length of the zoomlens 11. Fig.
5Cillustrates the LCD panel.. 32 indicating 20 alternative information.
In this illustration, the filmstatus indi & or area 32a has been changed
to indicate the fofdg. &R hildusthmtasom |sektware | Elowechantiefondac aearies
area 32b has I?:"ig&gﬁ: Ll cat i opi, zed X

The battery stggfg‘é{sl.n |c;1t°t(§‘(r% afr%la%zl?%g?%%téﬁef%gf%ng%‘%?oﬁggggggé ggr%r)g‘ra
battery to t h&heh¥adYr pyweram shewnc dmeFidha2dry 32t has two indicators

32y and 32z. \Wenpagiublsy i@hal gatbhattdy sfowdSehéedel At2ohBRipaBREFechNe

outline of the canera battery 32t and the {wo i,ndicatqrs 3 30, and 32z are
i | l.uni nated? & AE %t%ﬁp i PPt ilépﬁy%tﬂ%é@ha‘r' , thec camerane -
of the camera battery 32t and only one indicator 32z are illum natiad. ilvhen

the canera ba y.val t .S W, rredetermned level (or is fully
di schar ged), éégl&ym ?guggﬁdiasp %rgdmlgﬁigt'he LCD panel blinks. 35 This

blinki ng feature aFdgts2ehdldivstapteshae flewahArk Lo MACRPyTELE SHIFT
mai n CPU cont ggbsoatIRaNtna? iid'Ua0aldd 1By LHR AR rf}b'eé%ef‘é’_ﬁitf)ﬂr eENgigN
i ndi cation_of the blank-shot film advance request Ld on the liquid crystal
panel 32, WReR7BRe film presence detector switch 33 detects the absence of

a5 filmin the carda. 30ThA Imsbralds uat Froweliarel stohe d | BENS cLXTCH

P the canr acofrbReAbe sRAP oAl My Tl SRRL T ofbrEfoh 8 FHETCY

focgl ,l ength 87Bfhe zoomlens 11 on the display panel 32, the main CPU

gives 10 priority gggtheshil minaweatdden f1bichdre Stedy eae sbripeat akl e

information_is stored.,in a first nenory. The indication of a second

functi on, 1§u&ﬂs§§uF§;8Psléﬁﬂfha RELEA E LOCK PROCESSING operathn that
diverges from the DATA I/0 operation shown in Fig. 27B;
-~ Fig. 32 illustrates a series of instructions for a
RELEASE SEQUENCE operation that diverges from the DATA I/O
| operation of Fig. 27B; ' :

\ 20 Fig. 33 illustrates a series of instructions that form
a WIND operation which'diverges from the RELEASE SEQUENCE
‘operation of Fig. 32; ' -

Fig. 34 illustrates a summary of the instructions shown

in the MAIN program illustrated in Figs. 9 and 10 - with

25 additional instructions added to illustrate the steps
involved in a strobe charging operation for a strobe built

o into the camera;, . ' ' ' ' | ’

Fig. 35 illustrates the series of instructions that
30 constitute a STROBE AUTOEXPOSURE/AUTOFOCUS operation that
" diverges from the MAIN program shown in Fig. 34;

" Fig.. 36 illustrates the series of instructions that
,compx:ise 'a CHARGE operation that diverges from the MAIN
p:ograin shown in Fig. 34;

35 - Fig. .37 illustrates a flowchart for a series of
instructions for a. RELEASE PROCESSING 'operationj that



i nformation, conprises a second piece of updatable information that is al so
stored in a nenory neans. The 15 di splay of the second function on the
di spl ay panel 32 replaces the display '%f the first function in response to
the operation of ‘the tele switch SW, de switch SWVor |ight measuring
swi t ch sweiverges nfrancrihe)| STROBE:| ASEOEKRPRSURE/AWTOFRCYS | Aparatdete

det ecti ng shWwinCin3Fid.ha 5 laR20 advance detector switch:34, battery

| oadi ng i nfornmat,ion from.the batter resence swi.tch SWB, “zQom code

| nformation andifi GeniadiSEHARSmA HPRHE At dhemear inf, Jhes ANARY, of

the fil m shogn lid SEbgnebacawherdins reitm bawtiridgearisoysl adeds iAS a0f

i nfor magi Qﬁlﬁ\a@:a%:quid%@ %%%g)aiﬁm%r}é mted indication area. An indicator
ésa first-

control “nEans enab type of information to be stored in the first
menory and anot her type of information to be stored in a second nenory.

The infornati @g.n ikesbieiiatEaRI Yy S K YSErAtied | Y pduak it 30 in the’
second megté@é sQ that the information in the first nmenory is displayed in

the limt Chdngafe¥d & ea unless a switch that is responsi V&ich tife
second tyfdesekribedoriintfurthier opetaikdbelowshoundludedy.is 8a mBansolsr

So0 “The" FFopEPuTR B8 B, Sota (RatITH B 2343 ot chale B © 1
node sw pbhthe circGmfgrentied tsurfhcevhea veon bingr k2l to pfecyr aphi ng
node andchangdayhi #Re £o¥AThnengikat ogr apkiods Mede 11;Vaepiuia1iede of
swi tch 31 .is switched to_ the normal "photographi,ng mqdeée, .t he
dayti me SPEPRBRESO %h&tt?d"ra?ﬁﬁ'n’&%g’édi Qnsé'fg'@ct lera \fiody ¢ fB” sdddable ch_,
31 is swcbnhadt tdthhehedaddenplatecis csphas oyoagenagateda, rieflativeral
Phot 00¢4PB0BR EBUE bactll Wi Sthe dlifucil R oLl SEoRhe) Btudhedie Lse
' means 16 for detecting a position which converts the zoom
code to a positibn code corresponding to the focal length of
the zoom lens: heans 17 for storing a pattern of changes of
the zoom code, the pattern of changgfs being associated with
20 the zooming operation;. means 18 for_detecting for detecting \d
changes of the 2zoom code and determining _ whether the
changes coincide with the pattern of changes; and means 19 for
prohibiting, which examines wether changes of the zoom code are
different from the pattern of chénges_and, if they are .
25 different, whether the 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 v
code is prohibited.
As shown in Fig. 1B, the zoom lens
30 _ can als'o. be e;l.ectrically operated. The
electrically operated zoom lens further comprises means 16*
for cou’nt_in_g and _storing changes of the zoom code from the
~area of the absolute code and storing it in the memory as a
position code that corresponds to the focal length of the
35 lens; means 18’ for driving the zoom motor 10 so as - to
change the focal length of the zoom lens 11 by controlling



10 As noted above, the main CPU controls the function of advancing the
fil'mfor a predeterm ned nunber of bl ank-shots when a newroll of filmis
placed in the canera in accordance with the |oading request indication
control neans, wth which the bl ank-shot fl7m advances are executed 15 by

oper at i ntg ﬁ g Iainaaéh/ NSz A1 8K 64 Othé %seﬁnﬁlsase 4BOAnt Q%caafaf Iﬁe,fcf'eomﬁfh tdie
main switc an o) ion O e '
advance rot or lf)‘f(‘f £ st o%%% a%lg:ﬁf %ﬁétﬁ}ﬁ? eIZ?n?'ﬁgdah%rﬁ)oésf“o’f o1 4 Sirered
frames have bdan théememlom'yr'emsneanst he ddmpucoreeetingnwhiichhecdntrol)
advance det eCtle sl%&gp sPQpI ?5 xtlﬂfatae s&qgl ﬁl §_ﬂﬁuizw$lﬁcg

the filmis vvound as té%lvy ances rom one frarre o ano
mai n CPU 106 pasidrian t o Mrewaeth@f zpamoreade ohegbmasa atubabpolyte sode

drive- IC In tvhﬁrprtﬂféar dﬁiﬂ@?@dﬁfmﬁﬂe count memory means 16’ is drX¥sd@in
CPU, sub CPU, driv aut of ocus | C. have 8een mcg B’ﬁat ed into the
mai n CPU usi ng syst a‘?éEF’a’E‘ed ager Yiidr ke stipeupfed Lalay i Fhgi (gapera

(VLSIC) to crdaiciuiest araars fo'lﬂﬂarﬁiikcdﬁ:ﬂﬂ e ifotal Adngtisfol the lens

moasurement a8y b v BRREAERR Be) TRy b Aok, EncBeLEaBIRE spe

control s t B9 Zogmsfl@nsof i nfornmation vmth an aut of ocus I C." The autofocus IC

control s the om SSiFQt fix?é‘%éﬁ@e' nhkanmd ltHE !t rRLthd t hfiberOdF Sené | REDN, ﬁ{'d
transfers out |nformat,|on;fromthe psition ien sor whi

recei ves the | SAMPTY i GhtI e % W’bn‘f-%rs B?éE?t%B"pPBgv'Pﬂﬁeﬁl §Par?é’€
nmeagur ement | displely @s tthd Frath fidde of Apdutalle. rirﬁcg'ma&,ldﬂm:maﬂ‘ﬁrm

CoTPL! 55 2 PRV L4, SHLCHBUE ST U s ST DU (O
source 30015adadicatigme svitohingomeanschopexatest ke sﬁebgetsve Yt Gwitehh.
The strobe ci igél tlﬂd‘i‘éé@f&x aoRaRMHE { @IsHIaY it Usidwt ethote € hpisce haf ged
by a vol tage bo%s Lle 1A¥ormat10n, such as the focal length of the zoom
lens. _ : _

_ With reference to Figs. 2-5A, in the preferred

N\ 20 embodiment of the invention, the camera comprises a compact

type lens shutter camera in which a zoom lens 11 and finder

- system 21 are independent of each other. The front of the

camera houses a strobe 22, a CdS sensor 23 for photometry

sensing and a distance measurement device 24, comprising a
25 poSition sensor (PSD)' 57 and an infrared emitting diode (IRED)
56. The strobe 22 illuminates a subject to be photographed, the

|\ CdsS photo cell 23 measures the brightness of the subject,

and the infrared emitting diode (IRED) emits infrared rays

onto the subject so that.thé'position sensor PSD outputs a

30 position signal according to the distance from the subject

by receiving the infrared light that is reflected from the

subject. The zoom lens 11 is associated with a movable lens

barrel 27 which moves relétiﬁe to a fixed lens barrel 26

connected to camera body 25. The movable lens barrel 27 is

35 displaced between a storage position (shown as a broken line

in Fig. 3) and a macro extremity (shown by a solid line in



- and boost circuit. Current charging this capacitor is sent to strobe 22 so
that it flashes. Referring to Fig. 6, camring 12 is installed around 10 .
the zoomlens 11 and is linked to zoomnptor 10 through sector gear 12a and
pi nion 10a, which advances.- and wi t hdraw® the zoom | ens 11 according to the

rotation Oht%hesioomfﬂﬁt&hsmemo&iﬁéﬂt”EEHQ“BE%EE‘alV‘h'%ﬂlﬁ crpttﬁéolxggofnn the

dr awi ng he camera I nformati on_concernin

t he focal lensglh i vaeipkhe from,apRrA¥imphelyo38 R EBePPuF‘B in Flﬁﬁber

according ieoiuheréﬁgal | e hadiﬁmﬁonanotwedeiaﬁgraatd;ﬁn five t pdeéher the
e_extrem t he ro phot ogr aphi ng

I he h:
Zgnzo;?t?gﬁ}'vﬁ?%ﬂﬁ ﬁ%()%lr(g;)nﬂtg¥r?t es%'gkgﬁt 3ﬂ§t?c§i¥f=§ Bgfé 88 for performng
vari ous ®per at i dssshownr dnnFige Bhdndgesdtisthliarf,ortitee iupper Tponbiannofhe

Comting 1h8, oBphiFe BANEIRLYE dehpra¥iy Piki SahBa1505 TAHANER) O, .
cont act - tr@%mlﬁl‘ab@ti'—gn @i@lbr%h‘&?@r*htb% adsg JrermdasertheafoPEND) ,

whil e the pepRoN| NY ke parehemd 26D, thel dpura¥¥on abattsad d1eFay 0de
i s an_ex Ioded A vi.ew.of the code ate. 13.

det 1 it
Mor t ormcomi tdos® a2 SAPages Suind gﬁaﬁt PRETREYR |+ 1S B RRBEBREETY an
of the rowdewipteh eswShand bhukberheelieasehaswdtah BHNR. a igneeat Obutton

gener ated. o i gy WD BoRLYEDL RO orf OULAGY. 2260KCIEE 100 213L0"

"1" is generate nf ormat'i on det ection Srgnal
gener at ed ¢gmprisesndudidhe seitehoSVR forr contpeliieg tbe @nzdzenﬁt h__

tlhe grggnohbrLFasm%lDacew%éxo BuZesHn £68€0£Ctnah mﬁy\tmteeﬂe -
e T B %fes RIS
hexadediSredoom| Len&r drh." CHThese" Hiiree switches 28a, 28b and 28c are
interrelated ' in such a fashion that when one switch is
operated, the other two switches cannot be operated.
Depressing the shutter button 28a halfway activates the
photometry switch SWS, while fully depressing the shutter
~ 20 button 28a activates the release switch SWR. o/
By depressing the portion of the operation button array
28 above the tele switch SWT and, conseduently,-tilting the
generally triangular member downwardly thereat, the zoom
. motor 10 is rotated in a direction that causes the zoom lens
'25 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, o
such that the zoom lens 11 is retracted into the camera body
_ 1. The rotation of the zoom motor 10 is controlled by the
30 main CPU, which executes a sequence of instructions based
upon which sw1tch SWT or SWW, is depressed. .
As shown in Figs. 4 and 5A in particular, the rear
portion  of the camera body 25 comprises a back cover 29
(film compartment cover), a main switch 30, a mode switch
35 31, an LCD-panel 32, a back cover open/close lever 36, a red
-lamp indicator (LED) Rd, and a green lamp indicator (LED)



In the canera, there are 15 detection steps that 5 correspond to the focal
| ength of the lens. Hence, there are 15 position codes PCS. It should be
noted that the focal |ength indication is set to 6 steps that correspond to
the position code POS. To detect the 15 pogitions usi'ng three brushes, it

cormon Tor i (et et CrHp BESftRonede oot hesTeaR I3, 1 opRRIIS Fet detons
is set by prowihdi myeseanue taf dridmomhdsysord ericsl ll;’eltl\ﬁ@els'rwtll’t@hpéﬁt ishoperebde

position COdeégiééﬂgfﬂéé[Erﬁhnanguﬁgﬁ 0Pl oy klabdva c1n& of the
"2" and "3", while the relative code is _set bgr pr oy eat e
n

iding a,re
correspondencé%&ﬂmwx?h?rﬁﬁb%sp¥?%ﬁ“%%d%95ﬁﬁ @wfﬁ??]gAnastﬁénfoéﬁFeoUéll
ZC equal i ng " 43a dnlsdre] tM\Bedi‘laﬂ?éfa adnet THeeFillmt berepbayL e(isatidons id pMaced

to 20 the f J b d the f fopih 1 \ .
:anbgrrl er (enoltxg en%tag sre”[edg[ q%g’agttm%ntr ﬁc%ﬁ(ono‘ﬁeﬁea n%‘ sﬁéﬂd?)ﬁ%oﬁﬁéegng‘- '
of [err] to [ds ]puterun @manwauabiesrp,egﬁorambn inpoentact witth ROe
of Lerr] 1ndl gahgs fayReso BeLbtal témtktans yged bl GlOSBalR RIYAO" 3P

ctron l'oc

The 25 boundary se et ween t oSl fon an e zoom r ange,

wel | as the z&d®seghge Thel fikm MQPQ%| ebrctnoseitah s3dpisr Surpedi ﬁ’g?f
range. 4% Thlne ﬂtp@g fulﬁ' sénk ihto 3thé wall G33a./ 8 wHer tReCfilm

D E ZC2 0 C
10 0 pﬁesince Be%eator 8wbtéh %3 1% %h?Cé%f_Stite'lghe fglé }s
I _ 1 rhady to be adv@hced.0 ZC 3 1 5 46 75 46 7
20 &-go cétlon The réghiam§81n§§cat§§ Rd‘%ﬁlnks ¥en théophéﬁémeéﬂlc
g sw1tch SWs is depressed and strobe emission is needed but is

15 not ready. When the shutter release button SWR is pressed
and the strobe 22 emits light, the red lamp indicator Rd is
continuously illuminated (that is, the red lamp indicator Rd
has a 100 percent ON duty cycle). The.green lamp indicator
Gd blinks if the subject is too close when the photometric

20 switch sWs is depressed and it is fully illuminated (as

' descrlbed, above for the red lamp indicator Rd) when the
subject is within the proper distance for the taklng of a
flash photograph. ' '

The back cover. 29 is opened by slldlng the back cover

25 open/close lever 36 in the direction of arrow A. The main
switch 30 comprises a three position slidable 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

30 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 circuit

500, strobe circuit 600, etcL, are turned on by the
"appllcatlon of electrical power to a main CPU 100.

35 " The LCD panel 32 operates under the control of the main

CPU and has the capability of displaying a free wind-up



(mm LOCK STOP -Zoom ng area STOP Macro pro-

pro- hib- hi b- ited ‘ I
ited Absol ute Rel ative code Absol ut e Code

Code The circuit configuration used wtRQhe canera enmbodyi ng t he pr esent

i nvention mmh& behicht tmaieanleal ik Wéduest efeﬁca 2frdée® Fidm &eedThea

oper at 1 on Slelle sapR yflicy DR AL Enlt Wb WECChE TR MY OF
detail s fdrame zvmmbeclaoéd ‘tbhecefilmg cendernlngochﬂs Ltevatl oivalue
expl ai ”ed’lﬁl&ﬁ]ﬂ#’%ﬁ{@i@ﬂ'@ﬂ% t;@oﬁgyéﬁgr control 30 or the

advancenent rief]y described. The main CPU 100
has fou® serial® §Wh4ﬂ%é§e%*§ﬂn (it ong tto \irktehhe data that
shutter-r eﬂ@tﬁcbpmwsomgmé LOP PEd B3 O tHeY fmta&ﬁje,alaelgf@h lies.

oD panel 138+ 28 WhEortild GHBPRERe P onEnioca, & HaB Fratlly, o

controll edmmrngareat ﬁéal gic) siﬂdmthegaﬁd&&-mﬂammmmnmmn A
backup capagit Ora 3%Qo§8pplhaic‘§’l{61’?”taf9at hg Rl 3 ePU 1]r9<91¥‘Q€§nbhe 15?3 tery

300 is renmoved fromthe canera not-or operation circult
conpr i 38s phaofiogranhing mqdp of the ssyperagisuch agpR PP&'H@E'-SM"? 4?(3'@ and

406 and malrid piebi)t’eérﬁgstﬁﬁuﬁt dhaicaltionh drect3n Forcdndicating faievard
20 e B b el BieoPe At ab el IR AR AR T
fromthe mnnmeglae.ashemmmlmnqhatee:naﬂdcator 32a serves to
initially 1nd1cate a blank—shot film advance request Lg ;d
15 (which is a cyllndrical film roll case representing the
loading of fllm) when a film is first loaded into the
camera, the film frame number,_or'alternatively, the focal
length of the zoom ‘lens 11. _ o | _
Fig. SC illustrates the LCD panel 32 indicating )
20 alternative 1nformatlon. In this 111ustratlon, the film \J/
status indicator area 32a has been chahged to indicate the
focal 1ength'of the zoom lens, while the mode indicator area
32b has been changed to indicate a daytime synchronized mode
32x. - | |
25 The battery statue indicator area 32c indicates the
condltion of the camera battery to the photographer. The )
camera battery 32t has two indicators 32y and 32z. When a g)
fully charged battery is inserted into the camera, the
outline of the camera battery 32t and the two indicators 32y
30 and 32z are illuminated. When the camera battery is
.partially discharged, the outline of the camera battery 32t
 and only one indicator 32z are illuminated. When the camera
battery voltage is below a_predetermined level (or is fully
discharged), every figure displayed in the LCD panel blinks.
35 This blinking feature alerts the photographer to replace the
battery. |



The zoom notor 10 rotates in a forward direction to cause the zoomlens 11
to extend out of the camera body 25 so as to change the focal length of the
lens to the tele 15 range. Wien the zoom nbtor rotates in a reverse
direction, the zoomlens 11 is drawn into #he canera body so as to change
the focal |ength ofTHéandimsCEU ¢onthelsi demeansefipry in@dcadibgNar Medading

CR)gteﬁt |20n FOW N:equeéztol\g%r foﬁ@{uf an i dtion ng trfe bg.a{lk-shgt film

open 4 o\|advance request Ly on the liguig crygr_gp(epgnel 32, when the
Open , 27 Tabt BﬁaséﬁéeRafe%teb%\larFQNﬂch 35%Eectsl Fili.\étP?bsencBEMfNal
%ZR 4 "§yfilm in the camera. The main CPU; igggtggg acontr-:'rols the

Qpen The fol | Quiguicsvétydiesl ppanelle3Rnkor it igivd odidysl api pri?Bﬂlﬂ:QOto( ]t)he

:_ggt f)\(,)\nsfflhoﬁ ' %Sﬁcroosa%WV% Ly elsgas?[} Ig\jf@\ﬁtret
main switch 3&a slmbitcatinmethﬁacﬁtﬁ%nﬂ dihe (ﬁsi)lnFlﬂl?ﬂ the tf@ﬂ:ﬂ/\ﬂmt'éhmﬁ
33 in Fig. 5A) S | IerflE e Y dikpildy Baadesh | i WP VY il
being set to CF en t back cover I's ¢l osed
10 priority to the. film frame number. This first piece of
updatable information is stored in-a first memory. The
indication of a second function, such as focal length
W ' information, comprises a second piece of updatable
(v - information that ' is also stored in a memory means. The
15 display of the second function on the display panel 32
replaces the display ‘of the first. function in- response to
the operation of the tele switch SWT, wide switch SWW or
light measuring switch SWS. The main CPU also receives
inputs from ‘the film presence detecting switch 33, the film
N\ 20 advance detector switch 34, battery loading information from
' the battery presence switch SWB, zoom code information and
DX contact information which indicates the sensitivity of
the film. :
Fig. 1C schematically illustrates hHow the various items
25 of information can be displayed in a limited indication
area. An ‘indicator .control means enables a first type of
W information to be stored _ih the first memory and another
type of information to be stored in a second memory. The
information in the first memory is given priority over that
30 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 info_rmation
' is operated. . : ' . o
As shown in Fig. 8, the. motor drive circuit 500
- '35 controls the zoom motor 10 and a film winding motor 510.
The motor drive circuit 500 is controlled by the main CPU



25 (4) Battery switch SWB, which is set to ON by nmechanically
detecting the presence of a battery; (5) Brushes ZCO ZCl and ZC2, whicch
conme into contact with the code plate 13 to detect zoom codes ZC (these
brushes are not technically switches, dawever, as they 30 perform as

swi tches ipgphe TheCilte twi@re_.expresaeéa%h%w ¢S Swi fhC BREZRERNRE) |
(6) Photonetry swtch SW5, which is set to by depressinpg the. front

swi t ch 28an8fMade opbeRIPRBHiNgn aPPI$ 282BF ot stdd¥tise  sypehro

Rel eaﬁe sph?ebgrswﬂingv\mm.is Wheh the @dddy dapntedsi ng Ehe Jx ok I
switch 28a_of, .t he opgratj.o r t\Wo. .St epsynal 8 tele
switch SV\]',SQ\}W% C eél)sggetth% .g%g%%qdegpgggﬁd@égggs%d%’ ZggeofA?éggme
operati oh synchrarphptzgraphiing modg ojiszsedestiedswi tWinenwthehnotei s -

set to ON hyidepr essing reay swid cBudlcrdat o Shitld cladi ime “dyndhgomai n
CPU 100 perforns the follow ng functions by _executing stoied prograng: (1)
Zoom cont r BROELogXARR1RFe ’Bﬁﬁguctm}é cBREralonPHOtRITARRABRY: 'P?%e-Cthr ol

the zoom npédect@daaccamné nEelactatbunsdér £5) Gieplayeahem alse t DeDzpamegode;
(3) Hold a g store in nmenory changes in the zoom code as the position code
by counting the changes fromthe 15 absol ute code section; (4) Hold the
patt er n1of chaniss notedoddavd,orthee i pains €PUI aiontnolish the funotign of

tion; g5 h ' h i ng t
PPe Changead0inEEhGCtnel2E0R0 £D RIPreaaTeriiifen fRhar B2 MISRRERNGEST0|
in the zooWheddeai NeWf Makht IF offldMe A& tBLACSA chEngEhe JerBRFENein

whet her t hgcebai@¥hd¢é @ith the loading request indication control \F,
means, with which the blank-~shot film advances are executed
15 by operating a film advance motor 510 in dependence upon the
operation of the main switch 30 and the release switch SWR.
The operation of the film advance motor 510 is stopped when
the predetermined number of blank-shot frames have been
taken, in response to the output detection of the film
20 advance detector switch 34. - o’
Wwinding spool 35 has a spool axis about which the film
is wound as the film advances from one frame to another.
The main CPU 100 performs the transfer of information
with a sub CPU via a drive IC. 1In the preferred embodimént,
25 B the main CPU, sub CPU, drive IC and
"autofocus IC have been incorporated'intd:the main CPU using
system integrated very large scale integrated circuitry ‘o
(VLSIC) to create a custom IC. The sub CPU functions to
‘transfer photometry information from the photometric element
30 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 ¢ ission from the infrared light emitting diode 56 (IRED),
and transfers: output information  from the position sensor 57
3t (PSD), which receives the infrared light reflected from a subject
to provide distance measurement information to the sub CPU.



to a separation of at |east one brush fromthe code plate and, if the
change i's due to a brush separation, prohibit the conversion of the zoom
code to a position code after the 25 detected change; and (7) Control the
zoom notor so that the camring is turned28o a position in which the zoom
code becones an abad wWHowrodin Wb, t&p thevcamépa compirisgsi a grastershetild\

Pr ogr am 30 . gra hart, s il At i L gs.

10,7 e Vi NI S B Rl Bk eHE Fe1sohe aiXF R (abtHzor” wilien
Associ at ed pr egreamest ivatiest byuidepndssing dhe shatifen kuttean 8aly @aldoserby
an instructioyfrdd®dd) Ml W' Pobel Wixchiidl étfo Minlick’ st theBirbbe
flowhart of 35 the MAIN programillustrated in Figs. 9 and 10. ,Fig. 27A
di scl oses t Re %2 &? vEiashs ndhesstrpbeg cgé'%rtm %f“%A‘ﬂf? A capaﬁé?iagi dmot
whereas this dﬁawﬂmdﬁas vheﬂfh-ﬁﬂmh'atgédi byStepsobtiagd bbostgr birculite
Fnstructions that .are.shown [ the, VA ragramfl o r (LG, $27 ve
been | abel ed & bﬁ?zf[t t‘ffé@f:%]b T es%%ﬂ%el\#g &ﬁ%gﬁé'%r%??o%gpgléégég ﬁ% ée@ﬁ:
Figs. 9 and 1&o strobep 22 sfcerthat tid iflashesdr awi ngs as "S" before an

i nstruction number )Re]E'e'J:Iz}l‘?lgSt@& Upigl @AChosnV £ehHg! 92 Nt §RELA 0168 JFRURG
CPU 100, which stores the etectegi settings in a nenory so.as to provide. a
series of A% the Z9PRcAens Jok. and AsHolipked fHoagZPePr PAtorexify ough
determne if ideetbrigdais izecantelpindich 10alherhiet Wavandes) anddiwdaheraise

reliability of.th si.t i on .code, . _1f. t fl [ 0 ro '

advances to sttgﬁ %O%g\ Tlet"helﬁ'l g’%clos?d(sle J&c?_&ﬂa%%%"b\lojfc%@ Zouil Wotor

| NI I ALI ZATI ONO b8 . ciall mechavisun,i whidhs 155 note alosm dn- dShep drawimden

Wi || be described g opheTheam&dn )} NI subroutine is run when the relative

code~1s used for the POS detection and has thie characteristi¢s of a

component &Becific to thi snEgk@Akion concerning-a change in the focal
length of the 1lens 11, a .change in the open-aperture F-

number according to the focal 1length change and a
determination as to whether the lens is at the wide
extremity, the tele extremity, the macro photographing
Y, 20 position, or the lock positidn, is automatically detected
for performing various operations'according to the detected
information. To obtain the required information, a code
plate 13 is secured to the circumference of cam ring 12,
while four brush -terminals 14 (2CO, 2Cl, 2C2, and GND)
25 contact the code plate 13. One brush operates as a ground
terminal (GND), while the remaining three brushes (zC0, 2Cl
&J' and 2C2) are used fér code detection.
Fig. 7 is an exploded "flattened" view of the code
plate 13. When terminals 2CO, ZCl and 2C2 come in contact
30 with a conductive land of the code plate, shown by hatches
in the drawing, a sighal "on js generated, while when a
brush does not contact a conductive land, a signal "1" is
. generated. Thus, a three-bit information detection signal
- generated by the conductive relationship of the brushes ZCO-
35 zc2 with the ground brush GND correspond to a zoom code ZC.
Shown below the code plate 13 (in Fig. 7) is a position



In step 3, the status of the switches are inputted once 20 nore. The
purpose of this step is to detect any dynam c changes in the setting of the
switches by conparing the re- read settings with the data stored in nmenory.
In step 5, battery switch SWB is exanixigd to deternrtne if it is set to ON

If this swidgd péssehai;otcg{rl%et ds %o &éfzég%%géem Isasreém&d in
proce33|n van ste 0 |ver a

i nstruct i g’?é”dl be d@gﬁrl tbieqrbvfod %caﬁ%'r’ﬁe?%’é A3 tanehﬁﬁfﬁegf"ﬂ’f‘%d in
t he nennrwémeafmnt'ao /" peoi VBB time |f the battery 300 is renoved

(i-e., due to %éoaﬁtssﬁe&%ﬂ' SERISY 2O o5 OWoNCERRS Sebl® et oy

that is stored e capaclt t he p power®supply-is

used (i.%.coxxgspondrte2the dingak | bengblyuprLi thes lenge pdisnceonthepei on:

nust be prghd busecbosTiufoﬁscaaaerrmdsshed Y shygid 'Bl tRoté8 Bt UPche
|nstruct|ons ge atlfgt e canera, the first ste stoload
S

the film °%}f dﬂ?@f’r‘l‘%‘l’ %H?‘Hg s%%r?‘brﬁv‘ﬂé%?spﬁll‘? ngerre l'“?h'6°f| | m
to the poithe Wedttids d:d:@eem;b i s laid on winding spool 35. To control

the fil | oadi |.o t fI F d | oadi '
flgg I[e;nr] g?elﬂcge‘a.eé "T'heghe %I rb%pseft;]‘?e%sns g gER% (f“i%ﬁ’eoﬁa'eug of 5
t he BAGUUmecsssary i &ns'qr%q}:e 18) ra;'!t%mmgcodeavmcahesholds nteuczooms to
perform a KEHET $GPe bamnth ( ok HQ)fvfe%fé‘rP@ %5!:%&‘” o%i%ﬁﬁné‘ serigs Yle

i nstructions tolé)ﬁerform a LOAD oEer ation 22) and ? ggs 398, 400 and,
401 of a &WhRedingnt,  thecapgriuts ﬁé’ﬁ’ieorirﬁ oBEPYLASRI( B Fnesho as
%0 wel | asonen é&]ﬁ’:éﬂibéh@é?@é apetiéen thehparheahedetema rmhithmntdewde hé
attery i tg 5,,tes,71,4 .,or t her
the film ?ﬁ#g&gﬁ# i ;B Hi a&ébffdl t |%n ere a{mgan QSB T omvws

the fil4f lesmnks 'TQ'hgs"1" i f"2heandnt@ti ovhile 115hﬂur¢3eateiwef¢mv\#ﬁtsahs
estimat ed pyArprdiri $8id 08 Pepkltell! kBrrespondence between the position

code equaling “ZH" to “CH“ and the zoom code ZC equaling "4"
to n7w, : _
When POS equals "OH" the zoom lens 11 is drawn into
20 the fixed lens barrel 26 and the front of the lens 11 is o/
" covered by a barrier (not shown) to set the lens to a lock
mode. A position code POS of "2y" to "Cyu" denotes a zoom
capable range,3whilé a position code POS of "Ep" indicates a
macro posiﬁion that is used for close-up photography. The
25 boundary section between the lock position: -and the zoom
range, as well as_the zoom range and the macro position _
denotes alstop prohibiting range. \J



frame is shown on the LCD panel 32, while if it is the sane as what was
estimated, the previous indication (nanely, either the focal length or film
frame indication) is maintai'ned on the LCD panel 32.and processing
continues to 20 step 15. Thus, in step 7, i%_is determi ned whet her the
| oading end flag FLDEND is set to 1. This ag is initially set to O,
meaning that the filmloading has not yet taken place If this flag is set
to 0, a determination of whether theT2£1Fo&d|nc request flaq FLDR[err] is
set to 1 is}npge in sbg¢p 8 | eer]] izs]igniitisal y {setjst bola e it i pjdecigdpd
that both fllags are nenatlv. (i.4., pet{to 5),-the f11r s tjch |{SWF ifs
checked i n 4t+ep—9—W —t+-pe—t+H-+sHpuep—aut-{-s4—+Hat——
pl aced on 3Q z¢2 mnndo g epooI135 anglit helbhak jcaver 251|E1dno 4ed, Offi
switch SWE ils set to OFF and the |l oafli ng repuedt fllap [lerf] |is|set ifn step
IS

¥0 so that ff FOT Y rgtTor TS Tepdy {to e pyr T prijed T Wrengrtm
I oBpg Path 101350tri 9 13tep |9hPML fhe d¢st O

flag is set
performed i} step 8 is}positfive. Mheh the f|I:m{l ogdi hg{i s| cqnpljete, |the

deci si on of [5 5 POy 1T Ve [THeler o[ e,
'step 11 as va%cgerfor bd £n Ist &p [9° | Ph¢ fi | h

T SFTE TPSl oIy Mgy ™
smPtQhLéﬂﬁ Q194 to%N aPtpr
[

the flags FYDRQ or FLDEND hgve bden pet jwheh the Hack qover {29{i s opened pr
t he filn1has en re nd 418 thg pef ¢rogef gcas f as [ ¢ and,lferr
are cleared (§?eps 129¥nd 13) gnd ?han ? quPI%1§ at 2 ?s ?r%%qatea on bhp
LCD panel 332 _(step 14 he fill mindicatlaonlis wil wltH p Jrulﬂy gi ven
to sz f ocal i@@glh jggiggtiogg gxcgpt \heggt h¢ LER panel |got9npgo$rigb
tched to dlsg not her |10 indicatiyn. In gtep 1p, a fest iis mafle to
deterfiine i ¢ adlﬁg request |flag [érr] is|set tp 1. {If t%is flag is
set to 1, | (mm) ' b
LOCK|STOP . . Zooming area - . |srtop|Macro
. pro-— ' _ k . pro- '
| hib- | ' hib-
~ ited - - ited
- Absolute | Relative code ' Absolute
Code ' ' ' S Code

The circuit configdration used with the camera eﬁbodying

the present invention will be further explained with reference
Lj 25 to Fig. 8. The operatlon of the camera will be explained
with reference to a plurality of flowcharts, shown in Figs.
9-23. In the following description, the details for the
zoom-related processing concerning this invention is
explained, while processing relating to the shutter control
‘30 or the édvancement of the film will only be briefly
described. ' ' |
The main CPU 100 has four serial signal llnes. " A shutter
AF unit, which performs shutter-related processing, is
connected to the four serial signal lines. Battery 300
35 supplies power to the main CPU 100 via a regulator 310. The
LCD panel 32, zoom motor 10 and other components of the



the status for the macro switch SWM and the lock swtch SW are tested
(steps 16 and 17) to determ ne whet her they have 15 changed since theiy

setting was stored in nmenory. |If they have changed, processing diverges to
a LOAD operation (step 18). | f therﬁsgave been no changes, the MAIN
program proceeds to step 19. In step the status of the lock switch SW

I s.judged 20 by exam ning the data input for this switch that was obtai ned
from st efF@MeTfe AR kCORHLTEH I P§°§’é?cdi'élé)9d3°v\/rféhet AO R §riom ptlaeed in

a stor ag%tw\aé’?ibw:ﬁoﬁémdstliﬁahei;ﬂ thisp léfi%b&-l WREO Eﬁe
exam ned to deternin er ens
has been THEH 27 ?kaéﬁﬁqﬁ? OH%F%‘[ H’e(%]eﬁ% ?ﬁmgﬂ’? ady in

t he | ock 3o thhen, cqnemaaem ng advances to step 21 and t he LOCK subroutine -
is called. |4 ddod e&ﬁef&ti‘&ﬁ tirbige! QEB B3 &Ji%s £y Z.%i fésgog ptine
e_zoom or

(step 22) gerforrre SO as to reverse the rot tlon of

retracti r?d“’f hEXanS3 85RO A QA « hBPNA AN betorst 40Bhcand  40§osand on.
Wien t he rultkisMé t BhaSPhgi a:e?ﬁtsﬁ&éZ)Fthibn ffirctiicl) ©6ecaintddy aﬂ@e

per forme Ei.r ste [ atus of _.the . macro switc _
“exam nedq?o fts‘% aﬂﬁc hr%ﬁfl?% QL The okenge jas, S'Seh‘ql?isr o set
t he | ens steppine cpbsttne onomemet;iorowclacserdlipgpitn leit asignabs nati on

t I
a8 Sl B8 R, sy A W e

posi ti on.10fres Ghe 'brjtﬂ: At ek to poi nt A shown in F| g 10 | f
PCS i s not eque t popRr I‘niqtc&r oresmgt&d:vamea t fowatd®Paizectién26ko

N

Suior out CRe G BBoh" P8R 4T Hesi o TR, bl AN
Step 25 is® aa%i ker Qhﬁnqeuct-hen fnicadh langtds ofie thecalensngoh tife tteléens to
be di 5Bl 4erheln tm?eﬂrq}xé)aé‘&)mfﬂ&t@rp?&i:a@egf ifANe ShiYte direction,
the zoom lens 11 is drawn into the -caméra b_ody so as to

change the focal length of the lens 11 to the wide

extremity. -
‘Table 2 | <
Normal Rotation '
FOW N FOW P REV P REV N .

1 | Open

2 ON ON ' ] | Normal rotation| _
3 | : | Open

4 ON . ' ' ON Brake |

5 : | Open




10 Thereaft

range where PCS equal s [err] .=
if the position code P
t he next question to be answered is whether the position
When PCS is | ess than

range.

[err] (that
position-or

er,

Ther ef or e,
[err] (step 27),
code POS is less than. or equal

khzefSt

“That

is, the

to [errrabdeep 28).
gggki herr] or [err]),

oun ary area 20 between the | ock position and the zoom

the MAIN programis re-executed. Wen it
the'macrbo switch SWMis set to OFF in step 23,

ns needs to be in the zoom
15 than or equal

IS greater

the lens is in the | ock

is determ ned that
the lens needs to be in the

to

range_ Th rnfnre to p| 4 the |erc Ot j_rLtha Z o0+ z:nrgn -0 glln\u
phot ogr aphijng| t Rewalov¢- mpoti ened omavatd or] t ®E¥eWN t He counter of step £5
i s perforngd. Then, tlhe proceSS|ng for tHe zoom notlor forward rotatiof
of step 26 {s Loancd oyt “Wrer—PES6+s—29t+arger—tHan—CH—the—tens—{s
n the macrjolposition o the boundary area Hetween thgq m&ped extremty and
the zoomrgng¢. Therefore, after tihe i ndi catli on countdr SCANT is set to
"8", in st oA —thesybroutine fjor the Zogm ot or_rgverse rotation Jjs |
called in st§$ 22. 30 When tlhe j@d’gnﬁnt 0PN stlepdorFRL Fipfatikon 4y e
both affirfative, the ljens is in{the zoom rlange. THus, the .conditionjof
t he zoon1mﬁd§ swtch I's examrjed (step 49B). Wen tm SMAtCh Is set{to
ON, the indication on the.LCD pangl. is switdhed fromtheqp 9 i ndi cationjto
display 35]the focal length of thd lens (stdp 30) andjthe jndication
counter SCANJlis sgf tol"8" (step|31). Then,| wi de t rlemigpg f lag FW PE
IS &xam nec tb”deterniné if the ldns is at tihe wide edtremty (step 32).
The;wde eftrémty flagiFWDE is det to.a.v Lue in Qfefp_igg_@_g_f___t_h.e_%_]_
subPout i ne (61g. 11), stlep 162 of {the ZM REV subroutire, ogeaps 185 and 149
of 5 the ZM FJR subroutlne and step 211 of g WDE subrjoutine. If this f}ag
is set to . re—ens—i4 a'chad')l" t—tre—wi-
The following switches provide information to the main
 CPU 100: o | -
(1) Lock switch SWL, which. is set to ON when the main
U switch 30 is set to the lock position;
20 (2) Macro switch SwWM, whlch is set to ON when the main
switch 30 is set to the macro position:;
(3) Film switch SWF (element 33 in Fig. 53), which is
depressed by the f11m loaded into the camera, and belng set
to OFF when the back cover 29 is closed; _ o
25 (4) Battery switch SWB, which is set to ON by
L mechanically detecting the presence of a battery:
i (5) Brushes 2CO, 2zZCl and 2C2, which come into contact
with the code plate 13 to detect zoom codes 2ZC (these
’ . brushes are not technically switches, however, as they
30 perform as switches in the circuit, they are expressed as
) sw1tches for convenlence), - _
(6) Photometry sw1tch SWs, which is set to ON by
depressing the front switch 28a  of the operation button
- array 28 by one step:; . ' o _
35 (7) Release switch SWR, which is set to ON by
depressing the front switch 28a of the operation button



extrem ty and cannot be noved any further. Theref ore, processi ng advances
to point A shown in Fig. 10. |f the wide extremty flag FWDE is set to.
0, the WDE subroutine 10 is called at 28ep 33. Wen it is determi ned that
the wide switch SWVis set to OFF in step 29B, processing advances to point
B, shown igria. 2d%y5'@wéf§te gg status of the zoomtele switch SW can be

determ ned. \We teles tch SW is to, ON, the 15 di

switched to |nd{]%5at} ? ?&&gﬁ%oﬁ Y’gr’fém( s?‘gp #Cgrﬂj @ﬁe unter-
"SCANT i s siapressingl mnfsttcl(aszﬂp Gﬁ)the oﬂmemndputtcneapneytz&n (_:ode :
PCS is exaam qed to determine if it is equal to [err]. \WWen POS is equal "t
[err] the Tens is already at the tele extremtgli 20 Therefore, processi ng

junps t P step 499) Agrm Made s sWdtalusW.o PBACh AsTEetsdis olNi deyis -
called at fdFesiding Féer MW O ne £ e éﬁ@t’é@f%@ﬁ‘téﬁ@@nd W' de switch

are not set to roce |ng vances to | n,steps 39-,42 the
di splay 25 of t E @gsRFF HEBS §%U$d$ﬂb1?81?ﬂe fungtd

count er S@Hﬁbuﬁingtstbféﬂ ptmgrammter SCANT is checked to see if |t has
been set to "0O" S a WH LS " & Z9pm '
sw t ches SWV anﬁl)sﬁngﬁe%sg???% %%seeidf S(gf‘A [ s?%g{d)tuggd'ugl <'lt,m%}'d"'t']n’ onaePcount
S subtlr(hdnmshesﬁm 30 the indication counter SCANT (step 40). The MAIN
program execut €8) acohRPL @eéwseam ﬁ&€8§ 18 aeRerdifg VLM Hhpud® from

mlli seconds (! errMﬁf The ef ore (Eeéé one second can be count ed by:
successi vét 1% ?h@%l ot the counter SCANT, which has
previ ously been(:s)etﬂobdaandl stork in [memdryStehmangesicinr theezosdmetdmie t he )
i ndicatio o] e e sery] _ o} e ve'

% LOPRb orxf ‘?ﬁe o aﬁ 88%1:1&@ tha acﬁgﬁﬁgg frbh él? o

subtracti on oper ath ter 1s one seco has passe
15 absolute code section;

- (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 c01ncides with the pattern of changes;
20 (6) If the change in the zoom code is different from ‘QJ
- the pattern of changes, determine 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, prohibit
the conversion of the zoom code to a p051t10n code after the
- 25 detected change; and
{7) Control the zooﬁ motor so that the cam ring is
turned tc a pcsit{cn in which the zoom code becomes an \J
absolute code when the memory for counting is erased.
MAIN Program ' '

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

35 the MAIN progfam illustrated in Figs. 9 and 10." Fig. 27A
discloses the instructions necessary to perform a DATA I/O



When SCANT becones "0", the indication on the LCD panel is switched from
indicating the focal length of the lens to 5 indicating the filmfrane
nunber (step 42), while when‘t-is not eqml to "O', step 42 is skipped and
the focal length indication of the lens is kept on the LCD display. Wen it
I s judged t habpBfANIomquaklsei*édisi rehdiscpof@ratiens his 4Beene skmpeized Oin
Instep43t agding r t fl [ o I LSS
to 1 N1t it peeps;oaed YTy, A5, LIq, L.EPREEEEREPREE Bbe bpbiin,
conpar ed to i thendtfokl preograp tfdanchank n@fl Figherd7habayeerbeerhdnpeled

(steps 44 andsﬁéh trvxlenttﬂtq; r ebepESpSHEt Ao StRehagnstpgeiohs oM i 1A
G:F to bei ng g\l (é Lg% nstructlons are executed by divergi ng fromstep
hé19fat ds tlﬂe rel ease switch SWR has not changed or it has

changed from ON t oI6FEtep osfEred ctar in thet Aeabidhlysprasgr'tst beferer an
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st atus of thepo PSoNor er efoi e
operation of tnetplaomomt EPUs 1006 hws\nshhatomsSethecdebﬁctné settings\hona _

the | oading ' RENBEY HAGRd t6v8é hOgBribhe crelin{iff LPELEROLATRELY
switch SW5 is conpared to its 25 setti I n menory ste 48)

n at s store
to deterni A8 Af ROsitdoncnEiRR Fpost 1ic-ﬁg@“rjs“9ri’o E‘l’laﬁ&&erﬁﬂ-“?hé-%e'?é? n§
changed from Rist (b&EBh, Sé€p t&Y 1S exernéepadioho £Eagi tindbeaseist Cbhe

data into the rrgggr%%égys%%pt%e ?‘tsg&i%%us&%gsforxg |£)]c_ia f\,\%2§eg’5ﬁ$s&ep

50) before I05p| to step cas ere
macko switch mcessseg advencesd tohstemsli s If the ﬁé@go jsogset oko 0P, t Re

teI g»svw tch Sp¥kis Tdblﬁ:\‘ aﬂmmm&ml REJ¥E WiNie eXdusrbh¥ifke tmg

svmtch SW is set to and the lens heing is in the tele extremt §S
processi ngl3deXRERtetag, %9294'35’}‘1‘31‘ Wil ReAerilRd ke LY t chThe P
changed from CRE &sabEbutinkefps4Bhn wheni sHecabilativeusbde LEANEeds foet the

"1" (step 51)P(')S detection and has the characteristics of a component
. specific to this camera. | '
" In step 3, the status of the switches are inputted once
K,/ 20 more. The purpose of this step is to detect any dynamic
changes in the setting of the switches by comparing the re-~
read settings with the data stored in memory.
In step 5, battery switch SWB is examined to determine
if it is set to ON. If this switch is set to OFF, that is,
25 if the battery is removed, processing advances to step 6 to
diverge to a BACKUP series of instructions, to be described
v -+ below. The'camera. ' '
keeps the data stored in the memory for a certain:
~period of time if the battery 300 is removed (i.e., due to a
© 30 béttery replacement operation) by means of the energy that
is stored in the ”capacitpr' 320. When the backup powér
supply is used (i.e.; capacitor 320), operation requiring a
large power consumption must be prohibited. . This is
‘accomplished by ‘diverging to the BACKUP instructions.
- 35 ~ When operating the camera, the first step is to load
the film. “Automatic film loading is performed by  pulling



and the indication on the LCD panel is swtched todisplay the focal |ength
of the lens (step 52). In step 53, exposure val ue EV is cal cul.ated from -
the brightness information of a subjeg} that is obtained from5 the CdS
sensor and the filmsensitivity that i °c_a| culated fromthe film DX code.
I'n steps Tatb4thehefsimt ¢o ofhé heolhtt omeérey dwist chip\\Bndbats edniawidgh

test e(rjet[ gavgﬁt‘ nﬁ néeb?syﬁlgg?hlesqér eyyékl%}';k'§&‘i‘—fé flﬁg‘tﬂ H%qu?,gﬁ %Ceth Sy

status of ltqveimtmwt sTHag F 1SR iandiaa ckoading end tflag Kismipiareet to

OFF, proceghddld r@heées ﬂeg t@péfﬁioﬁé abe ol i Seeph@sndbeation
count er SCANT was_se

2 (;A becaones 9 In step 40 for
Che 1118 SR PAGIDR HnSErREEAPnReBAR | AB)eatTthP i3 Bt Lap Heries |QF
swi t ched tlmstxdmialtcms heo eerEsrmwfa fRESET rapmt:mrst(emtgﬂz 20)herstidps 350

hot orret to
Gt er m ne S P2 9 R pErEDsl égetnéétucwﬁ pt il F8h T pollpy bdiiiSh | D
BACKUP 20 (|Friéi or @@t). and ﬁ‘r:épéx% %t AP B\ \ﬁ@rlgpﬁgaf%me%e# ewsmnqteqn%n

the switchgd speg\ﬁors,tepﬁfcx opeestienl (PigletBy) nesthe setting of the
rel ease switch S Wien _t he reI ease switch is set to ON, an EXPOSURE

subroutlith&ald &g iy the NN RFOIFARs subroutine controls 25 the operation
of the camera $hen eit haé’l“b:eenf determin®ii NEhatibthet ba¢tiexycdld ekbadedt ep

60 to adv f| 0 . h u

conpl et eda(gct%a)em S’ oéntg"L %dg s %ﬁgengﬁékégﬁl?& &B%%Qe oh(réevtvdﬂ%l{%s '\Bﬁfm
(step 61) fa\mnwwn&% |1§ f iR she®andihbion whepeby | itnegani ke 30
Thus, proeRISiMdEdP t¥did twethfmt%adeﬁ tbsatyé\LN RrO&heMcdrditids is

et maed L S St Btk B sk 5 S i o

step 62. fifanrehd s eéhmse amtlw BYR panellat eepi whdles ilfeiitty i@FRhen s=inep 58,
35 the Stgﬁyswﬂgtthﬁéscng§€§Méégb;gNkhbs ﬁpgggggs'niﬁéf%héﬁon_ (namely,

either the focal length or film frame indication) is
maintained on the LCD panel 32 and processing continues to
20 step 15. - ' -
' Thus, in step 7, it is determined whether the loading
end flag Frppyp 1s set to 1. This flag is initially set to
0, meaning that the film loading has not yet taken place.
If this flag is set to 0, a determination of whether the
25 loading request flag FL.ORO is set to 1 is made in step 8.
F1.DRO is inltlally set to 0. |
When it is decided that both flags are negative (i.e., )
set to 0), the film switch SWF is checked in step 9. When
the end of the film is pulled out so that it is placed on
30 the winding spool 35 and the back cover 29 is closed, film
switch SWF is set to OFF and the loading request flag Frppg
‘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



When the lock switch SW. is O\, processing returns to the start of the
MAI N program while when the |l ock switch is OFF, processing | oops back to
step 54. By the above expl anation, each stgp of the-MAIN program has been
described. The follow ng discussion will explain 5 the operations that are
performed by BesitiMeous Therefieraesthraisame test edisbpadee ival L¢P odlaRs
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20 exceedi ng thevencpepandlnuiss tenlﬂmam&yerawischied.l ¢ocddisplragamancther

menory wheaotghaﬁg :#% on occurs. The initialization operation is intended
to nove thé'l énsTro ie zoom range, where the zoomcode is a relative 25
code, through the Bm(ﬁtapalﬁanyt%%kti%nmaée toecdebeshine i§dsheedoaging

as to restartrba@.e%urfhafgorf aﬁ)tgﬁtoéothe Iqr:sam\sermt fiQmsé’ﬁeto 1,
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which is i have changed processing diverges to a LOAD operation (step
18). If there have been no changes, the MAIN program
 proceeds to step 19. '
In step 19, the status of the lock switch SWL is judged
Y 20 by.eXAmining the data input for this switch that was
obtained from step 3. The lock switch SWL is set to ON when
-the camera is placed in a storage or non-use condition. 1In
this case, the position code POS is examined to determine if
_ it is-equal to "Ou ", 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
.g?,' - subroutine - is called. If the lens is not in the 1lock
| 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. 1If 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



Fig.12. In step 102, the position code POS is tentatively set 35 according

to the input zoom code ZC I n addition t he change estimation val ues ZC.
FON and ZC REV of the zoom code é.ent ative zoomcode are stored in
the camera's nenory. As shown in Table the fifteen-step position code
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0
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answered is whether the position code POS is less than or
equal to "Cyu" (step 28). :

When POS is less than "2y4" (that 1s, POS equals "OH" or
"1."), the lens is in the lock position or the boundary area

20 bgtween the lock position and the zoom range. Therefore, to "
pull the lens out to the zoom range to allow photographing,
the above-mentiqned 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

‘25 larger than "“Cyu", 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 “J
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 display

35 the focal length of the lens (step 30) and the indication
counter SCANT is set to "8" (step 31). Then, wide extremity



30 input in step 101 is set to "5", the position code POS is tentatively
set 'to "AH' and as a result, ZC FONis set to "4" and ZC REV is set to "7".
In step 103, the output of teim nal ZC2 F% checked to determne if it is
equal to 0. As shown in Table 1, the Etput of term nal ZC2 beconmes 0O
when the zoomfiede Fgfs Q% b2 ehaminéd d:odeietemnmeipr'ehentlensstmcat thee

tenporary settli r the
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CODE CHECK 15pseabessinge a(dtvendes mcscmtetl Bel ehowni sirex@tait ed0. WieH thes
flag is set t?;&e @R thdng’ srecela?OCpa' engl hsbpdigall, Obh b O8GHESURARE

the tenporari set _pasition co Rloes not coindide with the actual
phot ogr aphtfgt Feﬁ§158§|PFoﬁtePs3Broh|b|ted from bei ng di splayed on the LCD
panel . This flag 2@hén dbsQsﬁﬁﬂteﬁmwnéémthﬂifindbwmdélB&nth(SWWMié 8680

be disc ed oyt e

Fig. Ii3ysfs cg | eéd t%ﬂvégggyggéé §o§£?5 §C§a$g§§§C5§§? 81 éogélgﬁ b %n
steps,107 .andFi98 Ufii kot kbagoshe (ﬁ‘\'—a@tﬁe 829331 zeoreqte)fet%ﬂgw]sw'rvmn
the position sedaeE%uﬁeaqualwﬁ& [e{é]teféeawieehl swreiec dd &9 61, t ehe

LBEQtS“Fﬁ Pt akPRlar: de: PO cEheas T R iAARE SR Tngth Ot “Ene”
lens (step 35) and the counter SCANT is set to a wvalue of
wgn (step 36). Thereafter, the position code POS is
examined to determine if it is equal to "Cy". When POS is

| ‘equal to "Cy", the lens is already at the tele extremity.
N\ 20 Therefore, processing jumps to step 49. When POS is not
equal to "Cy", a TELE subroutine is called at step 38 of the

MAIN program, -

‘When the tele switch and wide switch are not set to ON,
processing advances to step 39. 1In steps 39-42, the display
25 of the LCD panel*is-switched according to the indication
' counter SCANT. . In step 39, the 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). The MAIN program
executes  a ‘loop between steps 2 and 50. every 125
milliseconds (ms). Therefore, a period of one second can be

- counted by successively reducing by "1" the value .of the
counter SCANT, “which has previously been set to a value of

- '35 uwgwn, ' _ L
Step 41 determines whether the indication counter SCANT



mechani cal system 30 Thereafter, the CODE CHECK subroutine is re-run
(step'lll), a plurality of tinmes if necessary, until the position coda PCS,
is equal to [err] (step 112). When the position code is equal to [err]
the indication prohibition flag [err] 3t set to 0 (step 113) and the zoom
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is read a counter 1s set to res
by 15 OFF to being ON, the LOAD instructions are execute

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 FiDRQ 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 Fpppo is set to 0, the
setting of the photometry switch SWS is compared to its
25 setting that is stored in memory (step 48) to determine if
it has changed. ' If there is no change, or the setting has
changed from ON to 6FF, step 49 is executed so as to rewrite \J
the switch data into the memory in step 3, after pausing for
a period of 125 ms (step 50) before looping back to step 2.
30 Also, in the case where the macro switch SWM is set to
ON and the lens is in the macro position or the wide switch
SWW is set to ON and the lens is in the wide 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 photometry switch WS is changed from OFF to ON,
(step 48), the indication counter SCANT is set to "1" (step 51)
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I nputting the zoom code ten ti [ [
oputd nmes is stored in REG STER 1
2). The value of REG STER 1 is then conpared with thg'?REfGlREGI( %EI'EESZ

(Step 123) If the two i
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. indicate the number of film frames in step 42.

when the photometry gwitch 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

diverging from step 57, while

g8 is executed to determine the

U 20 instructions are executed by
when the switch is ON, step 5
setting of the release switch SWR.

When the release switch is set to ON, an EXPOSURE

" gubroutine is called in step 59. This subroutine controls

- 25 the operatiOn of the camera shutter. Thereafter, a WIND
subroutine is called'in step 60 to advance the film by one

- frame. After thé WIND subroutine has been completed, a decision
needs to be made as to whethér to rewind the film (step 61) .
Wwhen the winding ‘is finished normally, step 61 is negative

30 Thus, processing'returns to the start of the MAIN program.

If it is determined that the end of  the: film has been

jes of instructions to execute a REWIND
operation are performed by diverging from step 62. If the
releaée switch SWR is determined as being OFF in step 58,

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

#

reached, a ser



OFF, the brake is applied to the zoomnotor (step 132), register stack

processing-of the CPU 100 is perfornmed (step 133) and processi ng diver.ges ., -
to the BACKUP instructions, 25 shown igéljig 18. When the battery switch is
ON, the zoom code ZC is |nputted by ex ting the above-descri bed ZzOOM CODE
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cal | ed. Hmweare asalled Zopnthet MAIN oppdgeami he zoom code val ue becones

di fferent {.M é&% eﬁiﬁﬁfﬂi‘xoﬂ\hgibdé Plo&% g&%iﬁ di fferelntS f5rom.

t hat store ' HEnory, 1t 1S HECessary t oom not or
rotating in the Fbgwarld dﬁﬂé@tﬁWFGSerﬂmﬂlnlﬂmaﬂihetm apexatiions

rotating indiked’ g¥er S& dé'éé’%t horbf i £hé SMﬂQﬁerﬁFdﬁ%n\"het *P%fsltth%xﬁ@&&&d
- zoom code ZC coincides wth e estimation val pe REV J&)',St,t ep 138).

Wien t hik0 ddig dmex 28078t FAL0 | ‘éh%‘gHe%F$Wt‘Héb§?}bm'ﬁ) E3hewR i YhsF Ehown
in Figs. 14d)/,isheatheaoast zlwen zseﬁecaaanJd ysm@cade&nﬂdﬂmdmarsmged

Flgs. . v "
From the il 4058bBERREK, Sbeshe iip 1T Ehar) 1 el TR o
the val ue disrmerdcaseer the seoneutinehds 1@@@1@@ akbet h@itﬁﬁangeme a

estimation aﬁﬂa? As HW eI G it @& chindta ,t DX YHESP ¥k L0a - POSd { “d’n
code POS obtained_.after the ?lélrotractlon |s%£§r or med. The val ue-, of, t haw/

i ndi cat iloh MY Rt | FF P ag P& r ) CRReERen mi H%ttor&é’tlé”r"rﬁ‘?'ne within

approx1mately seventeen mlnutes.

"As the backup capac1tor 320 current is usually lower
than that required to ma;nga;n_the camera memory after the
battery is removed and left out of the camera for a period

.20 exceeding seventeen minutes, the 'camera o
' is designed to clear its

memory when this situation occurs.
The initialization operation is intended to move the
lens from the zoom range, where: the zoom code is a relative _
- 25 code, through the wide extremity -secti_on'. to- the absolute
code section so as to réstart._ the count for the amount of
the lens movement from the absolute code section. . ) \.J
Accordingly, the first instruction that is executed
(step 101) is to input the 2zoom code 2ZC based upon the
30 conductive condition of the brushes that are in contact with
the code plate. This is accomplished by calling a ZOOM CODE
INITIALIZATION (Z2C 1IN) subrout:.ne, which is illustrated 1n
Fig.12. o - S '
-In step 102, the pos:.tlon code POS is tentat:.vely set
35 according to the input zoom code 2ZC. In addition, the
change estimation values ZC FOW and ZC REV of the zoom code



has been set to 1. If this flag has been set to a value of 20 0, the focal

| ength of the lens is indicated on the display panel (step 141). Wen the
value of the prohibition flagis set to %7 step 141-i:s skipped. Regardless
of whether the focal |ength of the |lens I's displayed or not, the code
change flag [2nd]tentakivesapomocedenaxecptonedpinofhe sameta s PeNeTYie
reltiirgs to \t/\/nere |I\s¥\§¥ti?]ﬁﬁ| iﬁd-rabbweysarth&?glﬂﬁﬂsgn%cbfmfuhreuaeneoss
called in ste 0 : subrouti ne

11), the zoo (?é’%ﬂ’r@?s rg%n? hﬁé ﬁ‘ﬁvg&q’mﬁl @Id'i F1H e AC YT oFiP ﬁ’egzc'
change esti rraAcwrdiahgby,l rthehq:mitaamycedeaPOShaisfdetehmlabdvefmttneed
exanpl e, r R C [ '
4" while %&Pﬁ%&%@?u?ﬁ@)&%ﬁ‘s&Ssldorf] %ﬁ%or € éh e 2 gl sz’a&)g {:ﬁe
[err], the zapesibienzcade ePOSheVabmSm)ve§ %é-qfual the "'1abs@1u§e“

ehange code egii{Rk 08 ZEHEY om "'codd’Szed gnpesul kgut henhuwo agggnotze
equal and processi ng advances fron1sHF§§138 to,step, 143., . .In ste 143, Le

zoom code ZC GP¥E@SPONd-ipha, gnertar-ong Eelabionshing Hdthr Rosi qéhu‘é?
"1" while thepg®ovalade befooﬁnghanﬂm g"nhg e @hdl MEhMSandIﬁhérmrebmpﬂwe%on

of the two,lS a f|r tiv GSSS| NP @dVGNGES St 14 h
camer a con‘# gu?g 3 ag 5 T (/ed%?'r’orr%'gdpogl |0¢11°rc¥\%%5§?’%5q& a
[err]to a posmmltiplﬂmmpfﬁnboreleti?nshwpawibbuP@S vatuessof i by toteyPos is

forcibly set to [efp] tR@d dP4€EvED asaaryseé€169Nl poitién" Toddd Eés
REV is set to "3".  There fter contro returns to té% 0|nt from (*ch t he

subgoyt i ne weRdual ing, "~?m" "Thi%OT: O Bre’ SRFALIRRN aj 2909 2
errgy1|ntrmaéﬁnpovarmbsfﬂﬁuaxxngltuh%pdE5 PL|orcxmﬁECbedreprndmlqptm

ste 37 S cq% wih I St QI at Inig u| n e "C "
forward ch#%e é?ﬁ\ & si I né drogeeds %Q% e mher |s dec ded
whet her corresponds to a zoom code- ZC of Yé"; and POS equallng "5y

or "QH“.corresponds to a zoom code ZC of "7%". 'The temporary
setting of the position code POS forcibly sets the zoom code
to ngnw, nsn, ngn gp wyn, cerresponding to the relative code
\_ 20 ﬁBH", "Ax", "Cx" or "9y", respectively. = When the
~photographing lens is in the range of POS equals "2yu"-"8,",
the value different from that for the actual lens position
is set. :
The zoom code value, which is supposed to change when
25 the lens zooms to the tele or the wide extremity, is set for
a change estimation value ZC FOW and 2C REV, respectively.
However;-this value is rewritten, together with the change
of the position code POS in the CODE CHECK subroutine.
In step 102 of this'subroutine,' when the zoom code
30 input in step 101 is set to "5", the position code POS is
' tentatlvely set to "Ay" and as a result, ZC FOW is set to
‘h4v and ZC REV is set to "7".
In step 103, the output of terminal 2C2 is checked to
' determine if it is equal to 0.. As shown in Table 1, the



.15 the zoom code ZC after the | ens has noved is equal to the change

estimation val ue ZC FOW If they are the sane, the position code PCOS is
i ncreased by [err] the zoomcode is tgored in menory, and the change
estimati on codes ZC FOWN and ZC REV ar & "set (step 146). For exanple, if

the | ens ieutmuGRedterningdi %€2 Wweeanes 0 jdaen | Wc%@m%ﬂhsz‘éq%l amo

[elrr]ZCf Fﬁ?&%igt@et@a&él tﬁn'ti) 7'}':hen fz&&&t’ Vﬂﬂéti’ﬂcéquailéé?t"eg\"toﬂ_&w1 t][le
val ue o e i ndication prohibition s exanj ne etermne i
it has bedfft®ing oo% tPFptﬂﬂss“? 8&% s’]ét COELEG %eSSfQ: s ¢ ocal

| engt h of €het hebkeuntine smttsc&hedP@rS ttl@aadiFppd @ophn&téﬁtwnmd thern
t he val ye PLPT’gﬁ BOE*’E 5,[%\ P}?grhﬁ set to 1, step 148 is ski pped.
oca

Regar dl €ss 0 ngth of the lens is displayed or not, the
code change fla@l?l@arﬁ]ﬁelgutn@tseﬁ tcermimlsﬂés 1890 Ihefthe zanm Rde ¢ ne

returns tojyhene talaewas c%'el &ha- |€hé5t8ﬂi>oi\5!*@! daiergididid séee 136
that the zoomcodes ored di fferent the zo c]g

i nputt ed iFPItBAY 189 V\ﬁé’r’rnfzﬁ'gq g‘ﬁse"z Eb?/t‘f"ﬁg Bﬂﬁ gi%a& e&rﬂﬁ/ Hemlly
Swi t chi ng Therefome;0dthens zwont | nodbrS5 iahoretatan®| \in i thes swveasse that -
even t S

posi ti wgfﬁiﬁpt(é%%@ JL‘%\FQ%}PQ iéljlé)d:'ét ect ed"9 % ugé‘?%o%ebr ush
not cont acﬂQQfngmead:]ﬁt@elptaﬂée w1d¢n%x§wai'@n on.of the brush fromthe

code plate can ﬂ?% UPoé O th&€27RAR Xt%ﬁt %h&b t1:.'1% 1 digt on
the code plate n%éire p ew.5 ca sg b l m coé%aerﬁgqﬂg%oes not
0

agree wt r?‘ttnete‘allue st'BPje% i age usleﬂ thdE o gkoor does
not agree Mérigth hef cthagbenst i shbumd bal iadicakied m:-xZ(iHBJNcmm ¢H!BCK est 7

gg{)];norcode %%3(98nsgah?§§sgsaglts§\&%rv{ caﬁ %);-?Quae?o reverse tjhs the
| ogi ¢ of iHag ods srle to 1, -an incorrect focal length 1nd1catlon,
which occurs when the temporarily set position code POS does
not coincide with the actual photographing lens posxtlon, is
prohibited from being displayed on the LCD'panel. This flag

20 is also used for the WIDE subroutlne, whiéh will also be <
discussed below. _

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

25 is equal to "1y". When the position'code POS is equal to
"1H", step 109 is executed so as to introduce a delay period
of t; ms before the zoom motor is activated to rotate in the -\)
forward direction so as to elimlnate backlash of the
‘mechanical system.

30 Thereafter, the CODE CHECK subroutine is re-run. (step
111), a plurality of times if necessary, until the position
code POS is equal to "2y" (step 112). When the position
code is equal to "ZH",'the indication prohibition flag
Fyopsp 1S set to 0 (step 113) and the zoom motor is stopped

.35 in step 114. B _

Finally, the position code flag Fpog and wide extremity



stored in the nmenory. This reversed value is tested to determne if it is
equal to [err] (step 150). Because an electrical ORing operation is
performed for the reverse 15 and positive logic of two codes detected in

t he position where the sane PCS val ues ar @%bt ai ned, the result always

becones equal f13g [@I‘I’LFI ngfé_( ssdt/eRol f1a Pé‘tl%% beﬁ% shad! dl?%?i"\)/iéfméo to

I nterpreted as nent in step conmes af firnat
For exanpl e, mﬁﬂ@%d&ﬂn%&@ N REPYLRBrenpry is the normal val ue [err]

at the po&hmn/\/rwug RefPuat U@l MmO Idubdvhtdhe NCorrect code-[err} :
detect ed because t rn1na Z whi.ch s ld _be c becones f

[err] is obtained y"'gel 2P ST"Fy%Q J%%OF Pﬁe?@%’q‘fe bthe 5?‘ ghé‘s
val ue in nemopﬁdﬁaﬁﬂedammiﬁhe(RmkIﬂIﬂNﬂcoﬁENINHmINU£ﬂNTnmN(yubﬁmutkhe ‘and

position code termnal, that should be detected
c?? ed a%"%]%b%OWtﬁ%

as ON i s detect ange in the 30 zoom code due to the
separation of a brG¥Hsf rmbxmtmdempmesS tha reldabiddtydafs theulzcomy

in a change igdde PRAL I L QQ%Md B?t hehe - ﬂx&é’@f‘db?ﬂ Sof‘“t‘?fé OBeHdh

feadi ng of the position code. The cons ction of a canera system as

descri bed her &EAMEIRALS 2C00 L5 PG $3r t§939°ﬁ\9r Plateur aflbs optputs
posi ti on debeeifi rmxesysfm&w heealcomparede by ngepéattugalmeew eof the

oper at i ons. 44 \\h m_cod C S.a I u e

cause other tR&SA™ ﬁ? | dne?h%g' %ﬁb&#% % %r%m &gﬂe%
separ ati on si thet zoem gpéssfmtbssearsseu@@utae‘e delfnnteﬁese steps t he POS
flag [err] is set meQ. Idbxfsfdépirﬂéltnéh%oma&lt LGt HsHi}e b&BSebR the

0L Sated O LGRS oRA"lne, Pilue HerhSHlee’ g B PALGEE' Thvahd
15 "iv) - 51gna1 may be detected due to a momentary separation of
“ a_termlnal, when the position should really be an ON (signal
level "“0") signal. Therefore, the detection results are
electrically AND’ed together and the particular terminal is
_ considered as being conductive if it is detected as
N\ 20 conductive at least once in every ten tests. This prevents'
~a brush terminal from being incorrectly read due to the
momentary separation of a terminal with the code plate. |
~ When this subroutine is called, the zZoom code ZC stored
in REGISTER 2, i.e., ZCREG2, of the memory is read and a 2
25 counter is set to "3". fThen, the AND’ed result obtained by
inputting the zoom code ten times is stored in REGISTER 1,
RN - IZCREG1, (steps 120~122). ‘The value of REGISTER 1 is then
compared with that of REGISTER 2 (step 123). If the two
registers are different, the value of REGISTER 1 is moved to
30 REGISTER 2 in step 124. ' ' '
In steps 124-126, the 2 éounter is set to "1" and the
subroutine is plécéd in a standby mode for 500 microseconds
(ps) before another zoom code is inputted. When the
detection result of this cycle is the same as that of the
35 previous cycle, REGISTER 2 becomes equal to REGISTER 1.
' Therefore, the Z counter is examined (step 127) to decide if

¥



instructions (shown in Fig: 19) to execute a BAD CHECK (BC LOOP) operati on.

10 As an exanple, assune the canera has a nenorized zoom code of .
[err]. This yields a reverse code4g@ [err] Further, assume a new code
Is inputted, having a value of [err] El ectrically OR i ng the reverse code.

with the jthqu dgupt tiesd npode wHHrDGBlﬁ.ESZ &uﬂ@ﬂQSl51&@rédual tRpoapse the
el ectrical, I n erat | on di d“gg ual éer r% pr ocessi lgwgoes to 'the
BAD CHECK it %@€ edeP¥t st Nl PYOGESEDN i ual s
[err] but tt:h@ttk;i azmd!ﬁtaetrasa tplm:sl.eemsf |Emoatps e point where the position
code POS equal er di yer 20,10 J.he (BC
LOOP) Operati oﬁq %E%%TI gl {e%%%é\/)téubrigut :%'r%e %‘g%ﬁﬁq: '

i || ust r & oeartiad | thahaREGISTERhd Zan MERIR KRPWERSEORGBATSRER uBr diar ne -
whi ch i s qiireRd dubcddive cié? O &&?Qgié@ an&rhiéssu‘&%}t 't'illpe 2dd the-

| ens into the 25 [ ock 05|t|on when. th when t

| ock swit&Pde &6t has O’IthWtﬂéffGErﬁ‘}%ngél&ﬂﬁ nﬁrﬁ’ﬁ‘ oﬂé?aﬁ‘%ﬁ\“‘t §o%s I in
the | ens, memdry)e thEeradlwn dtnnm:ts'rmns iseqbennelir a8 the P dudd tion

to the zo the ngcro ch is 3¢ Q Sto ens in
the zoom %? Eﬁgﬁpmgsr wa?rd rcﬁrc{ %ﬁ“&?erﬁﬁ gﬁ"ﬁs%%cl%&edp?g %e%!ﬁ?é“ any
possi bl® whdkha&e IW ewhrouwkineymwas igadliest.cal | ed, the focal |ength of the
lens is i odpedicatkci) Td&d—@ﬂmafﬁibx%%ﬁibﬁ lens is rotated in the reverse

o et o e o e o, o, ek SAbbEpkbtad SN0 L
to  obtzhantjes [bhe tposritdmie coide FOS aeor@@imep tol&le zookheqdesizia,on thh
cae, POE e 65 £ chgndBhe MGG ¥ gibaihel GHe Al SRl
| oops BSt ﬁgpprogﬂ:épg ig3 frequently used in the zoom-related processing
shown in Figs. 14-17, in addition to the above-mentioned
POSITION CODE INITIALIZATION subroutine.
In step 130, data relating to. the lock switch SWL,
macro switch SWM, battery switch SWB, wide switch SWW and
20 tele switch SWT are inputted. 'In.s'te'p__131, the status of
the battery switch SWB is determined. If this switch is
OFF, the brake is applied to the zoom motor (step 132),
register stack brocessin'g of the CPU 100 is performed (step
133) and processing diverges to the BACKUP 1nstructlons,
.25 shown in Fig. 18. .
When the battery switch is ON, the zoom code 2ZC is
inputted by exeéutihg the above-described ZOOM CODE INPUT u
subroutine (stéep 134). Thereafter, a code change_ flag Feopne
is cleared and set to 0 (step 135) prior to comparing the
30 content of the zoom code ZC and the zoom code stored in
: memory_(s_tep 136) . The code change flag Fepyng is used only
for this CODE CHECK shbfoutine to determine whether the
position code POS has been rewritten in the zoom related
processing. .
35 ~ If the zoom code is equal to -the value stored in
memory, the subroutine exits, returning to the point_ from



5 and 164. When the position code beconmes greater than or equal to [err],
the'lens’is in the zoomrange or in the |ock position and processing
continues to step 165. In step™ 165, th ock switch-SW. is checked to
determine if it is set to ON If this tch is ON, 10 processing goes to .
t he CODE CHK stibichut ihewasepalld®d. THowpwer)i as cthie PESWMI satven wdeatkes),

to deterpine Iéhétzbamgrc%%ieerva BécSﬂHé' émfe%rdt 28 Nehhe %%%:Iddorhn

code is greater than or eq al err] the ens 1S 1nt zoom r ang

Thus, processi®RPobps The sﬁ%‘ﬂ% agse 1-‘(?/ 1f§prent “F‘F@“ pdat |%‘h°’€ﬂﬁiem
PCS becormes smséda‘y,t hdmt [sgr]nedéna@yecubl QIédzi.fdé he £l oglpe | zdom MneBbLd fnd

processi ng oc 10 St t (ID5 K subroutine is
recalled. T erré ng ﬁ’fée%b%l ‘?W %o‘iﬂﬁé f?etc ;ﬁ;{ determne if 20
it is equal to [er rﬂhenumhé t2moposnoton ci)de rotatdng dn othe sremsead
bet ween the o t t
posi t1 on code Trielbrfy £ dgeihed dnctie O Rl Gy ddfe 2
170 is execut &Pinsidns yWétbooﬁh%F@a%kesf— atbent nealus e #6nt REV t@%
I'ens. Controliig)en hiiar Renid ddsE M%tﬁtmrsimladutﬂwewrcam ihecHe Goom

switch SW | detecied as F ste 130_ of

subrouti ne ft‘?’%ﬁ V\gg 05 I%ﬂ"?’ﬂ g‘e J_L%% 4t'h]e7pr§ (?nt é Pgatlﬁ%?m fade
the lens is | ut!yadalbybeconnchdemomlthngEhen c!tapgéd? estimadt iposi vadmens
the lock switghhcadlas epy e s} 7] ugrﬁ%r I
processing wl proceedﬁ{o srt}géts 7:{13%78{:H€\hg%1%ﬁe Fgcklgvmst ch \ﬁi:‘éw trom
det @r pi ned as W& ngeTEFieR §Pé§ RS, t hBej rRdmt Pede pesored | by PeEgTYerky
is get to I 3rehatititel’lto tHe CADEeCHbtaliicit attels tHEN 26RCULEHs ( HaD

1r2) ol en A e ol B LA LB LAl e Y P sc ks
: reset to correspond to the position code POS obtained after
‘the subtraction is performed. The value- of the indication
prohibition flag Fygpgp is then examined to determine if it
has been set to 1. If this flag has been set to a value of
U ‘20'0 the focal length of the lens is indicated on the display
' panel (step 141). When the value of the prohibition flag is
set to 1, step 141 is skipped. Regardless of whether the
focal length of the lens is displayed or not, the code

change flag Fopye is then set to 1 in step 142 before the

25 subroutine returns to where it was called.

However, when the CODE .CHECK subroutine is called in
\_  step 107 of the POSITION CODE INITIALIZATION subroutine
(Fig. 11), the zoom:codezafter the lens has moved may be
different from the change estimation value. ' In the same way
30 as that for the above-mentioned example,: - when the
temporarily set POS is "Ayu", 2C REV is "7", 2C FOW is "4",
while when the actual lens position before changing is POS
equals "2y4", the zoom code ZC after the lens moves becomes
‘equal to "1" for a change code estimation ZC REV of "7". As
- 35 a'result,; the tw0'are_not equal and processing -advances from
- step 138 to step 143. 1In step 143, the zoom code ZC. after

»



the CODE CHECK subroutine). Until the code change flag is set to 1,
processi ng | oops through steps 172 and 173. After it is determ ned that
t he code change flag [err] has been 5 é" to 1, that is, the position code
POS has been renewed, processing pause or t ms (step 174) before
rotating rthanging ns drested: fordeterninecif ohti issegpal7to Widh witide

position e ‘Qfeqagi t of 3 st 176 d 177

i ndi cati o%ﬂ%r oﬁgﬁnt [ on&?I ag Sgﬁlagﬁ%g cI %%r g%ﬁi‘aln st‘%n ﬁ'ﬁe zoom
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hi b I d t ed di,spl | th
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di spl ay | tewmpargedlyo setd postid 1050 code, widn iist correctedhe area of POS
equals [err]. petdnin hyta' K€epl 1A weftrmissae%%ge %}heh&er%%'&

mal functi oni ng by swt he tf e ran ust sto
oper at i onz°ﬂ’ébp§“?§°t1‘nelﬁac¥°¥ﬁ§?-“9he Bpe‘f'l&‘t‘l (ﬁP%‘ﬁ???S ‘i-hEeFGéz%n f eﬁ@len of

‘the | ens sbieutiifepioceeds’ & step 1‘4‘Isere:h@re it G.spld@(ﬁlﬂ!‘edswiéther ‘f

ey LSBT HhE  arlie SOMK P2k BRBEOUL ghe Thed WIVRH 4 Sglal 068 4aleP
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stored in memory, and the change estimation codes ZC FOW and

ZC REV are set (step 146). For example, if the 1lens is
20 moved to a point where. the position code POS is equal to &

"4y", ZC FOW will be-equal to "7" and ZC REV will be equal

to "4", Then, the value of the indication prohibition flag

FNODS? is examined to determine if it has been set to 1. If

this flag has been set to a value of 0, the focal length of

25 the lens is indicated on the display pénel (step 148). = When

the value of the prohibition flag is set to 1, step 148 is
skipped. Regardless of whether the focal length of the lens ;J

is displayed or not, the code change flag Foung is the set

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

30 was called. .-

It is not always - determined in- step 136 that the zoom
code stored in memory is different from the zoom code
inputted in step 134 when the 1lens zooms by the change
caused by actually switching the zoom code, as mentioned

35 above. Namely, it is supposed that even though the lens is
actually in the position which has the same position code



di splay for a period of one second, in response to the indication counter
SCANT being set to "8" in step 29. ZOOM FORWARD ROTATI ON (ZMFOW Subrouti ne
Fig. 15*shows the flowchart of “the ZOOM N FORWARD 5 ROTATI ON
subroutine, which is called: in_step 26 of 'ithe I\/Alt‘Nﬂiro ram

] ~This
subroutine preRiti HERichghepld Jpe i tHarlHAaheCtRten 3End PYEK QR  RRUZRynot
i's changed frgad¥ddind-Feheéheomerprave! ch THYd | sepheagesnf§ ram Che tbrudd
and then the nacro vvit_chdS iﬁ/b_sret to OFF before the lens re h%?the 10
macro extrem thFORWEN t AR ?%_ @"FG%WD%BIA‘:I?O\I SEBPERt VARTASIOR 19,
t he focal | endtHe oexibteheas oS dudtcairedthe tdwmid Cpldtepl a0 name a few
addition, t ] extgenit yeflag, j -q,{]ﬁﬂ{' : t : % e
zoom not or sétqg"rat\ﬂsé%%o' ro'?g{&e_' 1§B{ahg°@eﬁﬂs@%ldnes a]_' orme(?oﬁi(j]?czgt T"%‘ﬁegs?’ \gﬂg i
180-182). The Vadpe ciEed it RN 4 s Iderfhisnapsmd theiacamiaeds &pf—‘ idpes
frade as to wheidieragrie RAXH itHe CHihdd RdtEnatsSion RALWY RAWEY tahd &d [Fow

(steps 183 and ]a;8)4 | f the sitign code,is egual to [err] or [err] .the
lens is in a 3 oé“?i &?%t%gﬁomﬁgw%ﬁ%FPerﬁq#g gF"FI["I'g onf r tiYE
fhe | ock positriemult. To pernit the notor in the forward rotation to pass

the wide extyemty . t ot W de extremty, Wi e m fl
[err] is sélto to 1 iI‘r?]{es]ts%ggli.gS. grﬁgceggio% t ené I oior{ S acgﬁt oégtggp }ég ' 3%
The canera i elestivjieadlyo OR%ed biok|zavrersenthae lpsic s9ft &he szeenprade

?Ed the tS_tOIo &%{?ﬂégoogiﬁf t?ﬁﬁ hé@érfn[thmz%dqi&&is@a tFVai_éeSflts Jﬁéétt:ﬁétlQ:b
e position code POS switches from[err] to [err]. For instance, e |l ens
is Rot al ways YSFSFISME drfed tatt s I‘?@‘Wldé"c]eitlrlémitrya 145 P dR0) -en fiEFause
(i.e., 38 M) asvelesinridale QRSiNG wpacsdeidiOSis speeformef efof. thet revenste

f‘L""a S be dgt %Emgi_ '%i{iﬁ%elkﬁ% iéfi_ﬂwbh%o}ﬂe%e SLEEELAY Y OR Yp%?éa.@i'ynng
e position code . at I's the reason for the setting of the w de
extrenmity flayhewepithe same POS values are obtained, the’result always
becomes - equal to "lllbinary"' even if a bit, which should be
0, is interpreted as a 1 and the judgment in step 150
. becomes affirmative. o
U 20 - For example, when the zoom code stored in memory is the
normal value "°°1binary“ at the position where POS equals
"7g" and an incorrect code "ollbinary" is detected because
terminal ZCl1l, which should be conducpive, becomes_off,
"111pinary” is obtained by electriqally OR’ing for the
25 reverse logic of the value in memory "11°binary" and the
code "011binary"°-nThis prevents an erroneous position code
- POS reading when a brush terminal, that should be detected
h as ON is détected_as OFF. . S _
| | o .. Any . change in the
30 zoom code due to the separation of a brush from the code
plate is not .consi,defed: as resﬁlting in a change in the
position code but, rather, is handied as an erroneous
.reading of the positidn code. The construction of a camera
system as described hefein“makés it possible,tOpproddce a
35 more accurate -1ehs :position' détecting_ system while also
preventing inaccurate expos@ré operations.



35 I f the position code POS becones greater than [err] according to
the novenent of the lens to the wide extremty, or the position code PGS
is already greater than [err] at the fige that this subroutine is called,

t he macro t ON (ste
186) . V\;\ensrmhegﬂhiwié fgﬁ%é%%ﬁﬁgoggséﬂﬁﬁﬁs nggﬂt’o%&‘ St a.Lt(B; P
so that t kausensotherpvehano the ahove-memntdoned V\ﬁeserﬁ.hedpammemr,pde
PGS d n
oo supEusn, (S8 16 ¥ Lup ot Ban) SLASR1EATC PELAE"PEELL L UG £
(step 188pXecmtied.s Imcthess $keps, t khezBof £fiage Fppsodes Saty toodds in 10
%} ep 18% ]fs(te%etlthﬁ t«méef%l:am E\égzeint Q:lio tﬂﬁpéﬁsl g8piRaiaekqt QmStﬁih 186.
us, as lqng as the i'tion, code is less than [err risin
st eps 186%&’?%1” oPﬁB&i AR B rﬁeg?ﬁéeﬁosﬁ[‘ﬁﬂlc&i’é"ﬁFPF gricdit gr :
Ithan ordemfdm{adrr] Thére) pProcessing, cDi@éQg%dJIr(e&kSaOlﬁeﬁe§5 dhe 100
oop .an t a su s
nr18T) IRERAGR ChaER EEEGTaD du s £ BAB K, P
occurs, tROOR)ompextatridi.ake is appl ied (step 192) and processing returns
to th t t Wh
tge ngclragI gw{é%tsﬂiﬂ&a%%?efmgﬁg %éwd nﬁz?gva§ %}Joprq.ze%to PR et '?(r)]
OFF whi | ecade | &fs '"§0ly hergbom réﬂ'@eﬁ tHeldsge Qxﬁeé’fﬁlf@ef IeRREWTE i s
tested (stmap %Ezﬂlatﬁo' detﬁfzﬂ&ﬁ&l téssinaéte né¥ IS USDNRittde, WelPing

extremty fla as_been set to In step 185 and ocessi ng
advances o ¥ %']Belﬁj u%i"ohlharyf e p§§FFFSFr°G$3}§ F‘&:”s‘ﬁtgﬁéd ’ﬁ‘fﬁﬁﬁ%rr] )

- to [err] ideiei swithe hties imewn Lhputitted exéo6asi t producédi Sacawmée
Lo Tt Byt ek g SRR Dt Pl Ooblabids LA™
FW DE i s. not reqgaab l'aa,lbg_&ﬁt‘z@ss?ngpmcpssuhgomsteps el 3AD KHECK! |
LOOP (BC LOOP) Operation. . Thus, when the position code _
equals "71;1", but the data indicates the lens is at the point
where the position code POS equals "Oyu", processing diverges
20 to the BAD CHECK LOOP (BC LOOP) Operation. : _ o’/
ZOOM REVERSE ROTATION (ZMREV) Subroutine

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

25 lock position when the lock switch SWL is ON, when the lock
switch is set to OFF in the zoom range durmg an cperat:.on ‘
to pull in the lens, and the operation which returns the \J/
lens from the macro position to the zoonm range when the
macro switch is set to OFF. To stop the lens in the zoom
30 range, a forward rotation operation is included to remove
' any possible backlash.

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

35 extremity flag Fyypg is ‘cleared and reset to 0.
The ZMREV subroutine calls the CODE CHK subroutine to



the position code POS is switched in step 195 as detecting the result
obt ai ned'fromthe CODE CHECK subroutine called in step 194. Wen the
position code PCS changes, as*indicated 35 by the code change flag FCHNG
being set to 1, the zoomnotor brake is &®lied in step 192 and the

subroutine endfbtam T*&%e Slﬁi‘@hVQ:&ié)poEOSthéonﬁeriErf(@tl@j by3yNi s The

b t f th. J ked I
exanpl e, vhen RARTHATT G4 n&?ﬁef? oERESOER¥ER' SRqdstirmifs; BRarRey 1t ia
to OFF so as tgrezeidr tthan sobr equametot H'@;ﬁ't.op qlmsil thei posétion doedepdist

where. the pogjd V@ga&?dgqg’gf g b ange tforﬁéo\ﬂ,et{;%%b epsh%_&

wi de extrenity. he macro sw

range of PCS @nshl éﬁferr]mﬁﬂa Ebas W‘m €pde pheromes vﬁ?é?%t?lhetb%‘l tQ%n

code POS swit Ghpfal Nt €ive [Péns MV\EBE é%ﬂEkaﬁgér@lﬂ iie tHhed. 100k
|~Ilustratesthe fl onmchdft of the ZOOM W %é)outlnet is called by

setting the zBRFkIRD Q09 Brqsssing 9 ‘n the zoom node
and does not 15 redn tdtaepi dﬁssaxtmmoclhesmarcah @WL t dsshichteaiesd f daal

I"engt h of the t hg i m | tipQs

performed in. t aif)“&i\cli‘ee dg'gcr?ge?gﬂ%%:tl\/[ﬁ%?% SEE I%%ligﬂ B%R%Eﬁbrg%tl ne.
However, il nm«aaﬂm sgr®Utd nthet FODEe GHK: snbnantine stepiedbfeed The
posi tion in | pbAt fidvebakanisy  YherHdie %Qékéabrwtaaeefﬁihavqkzeditt hes

and the. 7oom AHSREET AR 0BT SBAY (55 of2mi ng WRAN: (Kig dharLEL0R  EBEForte
(stegp 201). gHeartenf t thant loer Cé@EaEHEﬁ( 23, 8pbrichet | Renss Bxedo etihand:d:dle
oS ! o sl Sl o bl ST RgPASTDS e
swi t ch SWvLiSs the (Posds bor amiezorps thecmtﬂﬁ nsM&lippkdhan "24", the
execution of the loop is termlnated and processing proceeds
to step 168."
In step 168, the CODE CHK subroutine is recalled.
Thereafter, the position code POS is checked to determine if
W _20 it is equal to “og". Until the position code is "oy", a
| loop is executed between the operation of executing the CODE
CHK subroutine and testing the position code (steps 168 and
169). Once the position code is "0y", step 170 is executed
~ to apply a zoom motor brake to stop the movement of the
' 25 lens. Control then returns to the MAIN program. ' '
'~ However, when the lock switch SWL is detected as being
N2 OFF in step 130 of the CODE CHECK subroutine (that was
o called in step 166 of the present'suﬁroutiney,'while the
lens is judged to be in the zoom fahge in step 167, the
30 position of the lock switch SWL in step 165 will be judged
to be OFF. Accordingly, processing will prbdeed to steps
 171-178. '
| When the lock sw1tch SWL is determlned as belng OFF in
step 165, the indication prohibition flag FNODSP is set to 1
35 (step 171). The CODE CHK subroutine is then executed (step
' 172), after which the code change flag Fepng 1S tested (in step



Is applied and processing returns to the MAIN program 30 Wen both
switches are OFF, the position code POS is checked to determne if it.is
equal to [err] in step 206,- which |ndhﬁ?tes that - the lens is in a stop
prohibition area between the |ock on and the zoomrange. |If the lens
i s in thelEdbptopdetieyming &f okt Rﬁ§ beem mrtortesly dim atem 139 wakd

(step 20gheathbpk ltHCHK Simriftind) 2 PEAtPE ehel dBRe %e&k&m 1&gFig. 26.
The subroutlne waits until  the g i ti on. code PGS s from a val ue
2

of [err] #8t [EPrii RreFegsipgolang r°“g0h§ﬁePﬁelﬁasPP%OH730deA5ﬁgﬁges,
as indi cajediby ddteriitiess that heheodmd&\ammjé aglagH¥Gdchad dBeen

extremliy a 211 t h m 5 or _brake.s .
appl i edg(i?lé %?1%' Dliﬁba%h s'sugl?%ug’ ggéﬂﬂskbflﬁ %ﬁﬁ)q’t gg?ﬂerle'é‘ﬁgefis set :
to the wupleoegsséngt paugisn ficre thosns i ¢atepdd 7AQS queedrohatiw beé, does

not equal zbeh hotbPCift &t faree&rahai%éaaw §RNsBURY hgschecked in step 213.

If the wide swtch SWVIs se rqcessi ng | oops back to step 202.

Thus, in this WReR t&ﬂ(Rﬂ?%§99QH?ﬁ§F139§Iﬁﬁuf?ﬂ%ﬁ%dZ n_xhe JRPP Pfe | ens
has reacf@depbelv\sdswxuw the YhafchbBtow ﬂeonmbielnonsmat; obEE: i8s

det er ed n s e t ndi at on roh bi t on fI F, s,set. to 1
15 (sﬁa@ I T’sﬂ I ‘[‘%11 zpg cS‘&IﬁPI" 39501‘“%%3'9 3188 215).
Then, the(sbeptl@ﬁ)cadd E@Gtrslohﬁamumﬁ mp(bhanpoxn;tftpﬁxiﬁiththis

subr out ”§uleoé£§Re2%v§s dd1idig, ti %éjeéwe\hg%%ﬁ%r{ eSENeH ot ﬁléﬁ%e(i ep

217), processing ju back to ste he t| perio ns is
reached, gkﬁﬁhQPEGGFFﬂ&(ﬂaﬁst§F&Y?e&tﬁ§%nn§HQY9nb¥h€ Lﬁ%wﬂmlFégtlon ¥

(step Zlfﬂsio nove the lens to the tele range. In step 219, the t[err] GH
subrodtTne 15 1 ot el ok, FEURAVR' SibEREy st CEHS, pIPROmobRE B8 oa
t[err] msteppédent2theepolinl. wheref thehgosition madeoPOhats nenewedn :
reached, py rotating the zoom motor forward after the motor has once
passed the boundary section of a position code POS. This
cancels any possible_backlash that may occur. For example,
20 as shown in Flg 26, when.the lock switch SWL is changed o
from ON to OFF at the position where POS equals "74" and the
focal length indication is not prohibited, the value "46 mm"
is indicated on the display panel. When the 2zoom motor
causes the lens to enter the area wheré Pos-equa1S'"6H"L the
25 display is changed to indicate "50 mm" when'it enters the
area of POS equals "7/4". This may give' a user the
impression that the ‘camera is malfunctioning by switching to ;J
the tele range just before the stop operation, despite the
fact that the operation shifts the fodal lethh of the lens
30 to the wide extremity.. Therefore, to pfevent'such a
misconception, the indication prohibition flag Fygpgp is set
to 0 (step 178) so that the focal length indication of the
lens is shown again at the point when the zoom motor stops
rotatlng. :
35 When this subroutine is called in step 22 of the MAIN
program, the focal length indication is maintained on the



processing junps back to step 220 to re-execute the CODE CHK subrouti ne.
VWen the'tinme period t[err] nms has been reached, processing advances to
step 222. The time periods for~the two tid_rqrs._are sel-ected such 30 that
t[err] 1s less than [err], as shown in Fig. 26.  The tinme period t[err}1
corresponds t@ispkay fio% hat perieduiofedo’® aqqandt elBafesRINSA tige the

m?gh?ni cal S%’ﬁﬁ&ﬁ:}aﬂ'ﬂbhecbﬁﬁtéfnscmiEdih& Iﬁéﬁtrﬁﬁp?.ﬁ-"'siﬁosteg ?? a]n o
arbitrary val ue : n . : i me perio err] is
shorter than %J'[’%*r?@Réék{)ﬁégi‘éﬂig&o&%%;éﬂ)ps'é{’rguga‘ﬂt ‘closer to the tele
extremty than is Higir&8. showisn thteepf RRRChae ofidthet IZOOM NOTOR t FORWARBQ
FNODSP is ¢ The : RUr RQS his ft%?z- SKt td

expl ai ned |%eﬁ€% MBE@ERSEE@Aggo%aEESEO&ﬂ riée. ?1231,6{]%%“?3%% N
length of thePFegigams di FpilsycsubrovhineCPIEsRLihes Haeel oPeratighonthdt or
brake is applsesupddwh8f_ tHEr QWdK &widcH Wil 0id henMhyBUPEeBhaON A NOFE|E
(TELE) Subrout.i ne Flg. 17,shows the flowhart of the TEL%ﬁUbI%UtI ne,
which is cal I'EReimacFepsHitch FHY im Qhgngsdafrom AFFs t t¥hen | the
call ed b)é setﬁémtéﬁiteheswg&f@ s%ﬂtﬁw ﬁ\f’vﬁtaeﬁc[:rhe]th,eq_ﬁehs ire:tc_ﬂmszoumef
range and . is not equal to [err]. e operation o
activati ngié]ﬁ"égggé)r%’?r%%'ﬁgg% that it rotates in a forward direction to nove
the lens to the tdfherxtther 29OMs MOTOR oFQRWARR: BOTAJION, subpentdpgedisn

the above- desgdifedl, 4K MEILR FEFYORD AN | {dhs UPs Othd ICated toh SthéeLepne -
as the WDE 3.ubr:)ut'|ne in t %EF tihe | ens can, tog gt any dﬁél'red posi tipn
inits travel9ISRHRAY - ekt Eieng ptRe %G sS¥EFPBALY Het3% c EWIDBngth
of 20”the | ensléaréddandt sdtotot b WEDlei thieayomanaiotand steertmdm moviate
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_ : The CODE CHECK subroutine is performed and a
determination is made as té.whether the position code POS is
less than or equal to "1y" (steps 183 and 184). If the
position code is equal to "Oy" or "1y", the lens is in a

20 position between the wide extremity of the zoom range and
the lock position. To permit the motor in the forward
rotation to pass the wide extremity or stop at the wide
extremity, the wide extremity-flag Fuipe is set to 1 in step
.185. Processing then loops back to step 183.

25 The camera o _

; is designed so that backlash. from the gear system
k{ : is removed and the étop-position of the lens in the wide
extremity is set just after the position code POS switches
from "1p" to "“2y4". For instance, the lens is not always
h - . 30 positioned at the wide extremity of the focal length (i.e.,
| 38 mm) even when the position code POS is set to "2y". It
cannot aiways ‘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 Fuipe-*
35 ~ If the position code POS becomes . greater than "IH",
according to the movement of the lens to the wide extremity,




status of the lock switch SW, the macro swwtch SWM the tele swtch SW
and the position code POS are checked. |If either the 25 |l ock switch ot the,
macro switch (steps 233 and 234) are processi ng advances to step 235,
whi‘ch applies the zoom notor brake & returns to the poi nt just after

\Aherg :Eeoxsuhi@%d:ﬁﬁtwﬁ faaéepbzv\h%naweaa?cgré&géﬁhtﬁaf 3 ---gaﬁr@héw tch
are (0] 0S| (] Oon pde ne N ste (O

determ necf%%t%é?é ?hf% @Yléﬁ? ﬁl?ﬁahs ?a@qﬁéf ‘?% ’t‘é???.'i“"f'?? t%l@pb%i tion
code is |adveckeditd edetermimet bfeitvhashbeenchetkto OB (stepnl®e).if it is
still ON (Stqpheydne md¥Ed é@&@ﬂssm%sceﬁ ?x??céésﬂﬁ&a&&&aﬁﬁég £5 equal

to[erg the test 35 that 1.s perforngd on e smtCh 1s s
because® tHeeP eh87 hagor thate el ang é%xl“?gﬁﬁit $o thes magxR ekt ﬁ%’“fw‘ms
to step Jdfersotiee pOsiPPbN tbGezPOB HBt OE o, dk evhid t1es Walie® éhethél N

Pere owi PTG coqe ORRPRLY | B0k B ook bR wuBrbie I8 Gpted T "
stays in ithesteppl8dnmisi sletgam igyed - 239 -bS 71eks] Ehahe "Cyl"ex(shen c8®M i s
ON, unti gy §”S§ﬁsa§@ﬁ§ 4 frp! fhéXLa&m §:'¥n %rro%sts‘iln b?j’é%( dLNe W i's

set to OFF hown I n Fi m not or eis

appl i P (SE B 288) t&niﬁ%’énf‘hﬁl wigle f ‘IOFWInBElCF‘-'MAPN heferem
oper at i onbadig. 8 stiepisiged es ks seds e30ff iAStENET peastabat c’ﬁdé ei@cut ed

to performa ACKUP oper i on tio f d| ver gi ng
from st epd I%H'ba ﬁt %I‘f\?’i%rjpﬁ%'b‘? ’?r?ep%rs]lé/éngg f??ﬁ AeAD CODE
LOOP (BC LOCP)t o@@nat pomnandthlee REGREL aperede onillTbesanmqmctlnms are
per f or megy,t Oecf@éi‘tébn"@a"a | yHdie tgigf@ré!céﬁfsa Bké@dsﬂe?)'r%‘lkgf dd

pOV\BI‘I]%the rai n CPYU wht 1 electrl curre pé) romthe bac
capacitPorth® ol 9PRnapAe 3905 &9 sbep 190, whic peats the CODE CHK
subroutine (steps 190 and 191_) until the position code

becomes equal to "'EH". _ ‘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.
20 Wwhen 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
range, the wide extremity flag Fyrpp is tested (step 193) to
determine its status. _
As noted above, the wide extremity flag-FWIDE has been
25 set to 1 in step 185 and processing advances to step 186
just after the position code POS switched from "1z" to "24",
that is, the lens is in the wide extremity. In this case, ;J
the zoom motor is stopped in step 192, the lens being set to
the wide extremity and the subroutine ends.
30 5 However, when the wide extremlty flag Fyypg is- 0 in
step 193, processing_loops through steps 194 and 195 until
the position code POS is switched in step 195 as detecting
the result obtained from the CODE CHECK subroutine called in
step 194. When the position code POS changes, as indicated
35 by the code change flag Foung being set to 1, the zoom motor
brake is applied in step 192 and the subroutine ends.

£y



20 is renoved or is depleted. When the canera goes into the BACKUP
operation, all functions that require a large anount of electrical power
are suspended so that -the dat@*in the. mamha‘ can be retained for as long as
possi bl'e. When the BACKUP operation beginst'all inputs with the 25
exception of the |BhRerewans twelvieacs oswnws#mwban@éﬁg?rmq chy swb ks d

filmswtch %ﬁd&ix@%&f‘ tﬂ@eoiéﬁé A18hNaPFbZ hadkea! byC di¥®lles in Fig.
consunpti on. Is 1s acconplished by swtching the ports on the CPU 100

from an i nput2$mde to an out put node by a PORT ‘I NI TI ALl ZATI ON subroutine in
step 30 250. Thusor @Xdnplef onnen i thef denshésaliay eheolodks (pﬂsﬂmdrchaﬁi

w Il be detected. ste 51, an  jndic on of the fr f|Im

S advanceoﬁec"sh i q& "(jﬂo%‘t% Ef_%bqb‘? sﬁ% a%ltoﬁﬁm ‘E l‘& 'of '
the micropr Odﬂmsostop msmﬂwah tis ases Iim\ethér mmtcwhereptBSZ)poslmon
eperati ng Sp"&fhé’f pbBe Q@{@éﬁeés ffr%ﬁlPCﬁi' 80 1§l§ "9 "O‘r'"‘i\frré@e 1@0Weﬁhﬁe wide

requi renents of the c circult known f ast er
an el ectri cale’&#ﬂib‘rféfﬁ |‘§h%‘be12'a?eﬁacr?h§wh§9€ éﬁr FBHPgeflh§F°E'or%'o 1tOFF

usual : y rkequilrrea:h: Fetige 5f PUS, eqifls D 7Y{'C) cun@mrsu@s)mw aiesl poirnt 6
MHz cl oc t m cr ocessor raw.s .200 rr] ty |If that
sane mcr &ﬁ’?d’?&estseoetq% p"p#;#ta’t"éh Wq?q%% é}eosclf'{rre " 1‘1 he m f:‘dr.'l‘b'br ocessor
wi |l operat e 299% ®aADR:t (WEDEI3 gubxauttingi cker than at the 6-MHz speed, but

it may require 30G{gprrheofifiideites TRHS - Qﬂéwéﬁsi‘{‘}' B the r£6oMI WIDE
power consunption of’ an el ectri cal mq{l’gwt Q to .reduce its ﬁl ock rate

and ¢this is MQ%d Rt dfni elt LREADEATE ORI s Wi A TS
Next), “a tinmersiiis ts6 aONeshest et;hQSBéns ishiin t ther zosmugexid cand adeesherdti | m

fraﬁfexl ndi t he '

setting ]%ags?%\r;:&ahé;g’iqié )ﬁé%&ﬁrﬁ}n steézﬁ%r%ﬁcgﬁatter SWI [\ﬂh 2{% |s

tested to detl@mﬁtma %e‘th%rlq!msltos'éhettﬂ@l eKFrFﬁétk'wPFGhle@léétr te t
operations performed in the above-described ZOOM MOTOR

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



OFF, the filmindication on the LCD display panel starts to blink when the
battery is renoved (step 255). The fil msvm'tch SWF is then checked in

step 256 to determne if it is 20 setét(g If this switch is ON,
| oadi ng request flag FFDRQ and | oadin nd flag FLDEND are cleared and set

Eo 0 (zg gpo&ig)i.ont todd | pOd rewtt cineks Cﬂi‘bﬁnagﬁaﬂ.hﬁ dsff]pt?y; pwel"zhrs] %\Ii/m\?:SEd
step an essing. procee ep Jf the.fi S
stepét§g7 a (85 £ %995 sk?E’Séd 3tt ?ﬂ%eproce élén’g 33
fr om st epifdécatedt &y 233 statues cpf26he Dhéet ighanges f:hwkEéHﬁg,d&her m ne
whether aupap! Aktdlendiey Gl LMD [ WA CoebALAPAS SEIk ) NP1 | heth%n%owas |

start ed. Bas passed, proces ] unps back to step

254, \WhBnmekert mkgeri;a)camlw gfsherr 22Ran and ckhey Stxgrwb inenend
processi ngnJeRYst Ea§beptﬁ§01e\¥§eﬁ.§' Beit! toS tHat. ariahnestth:temtﬂw timer flag FTM .

Is set to 1 The ti FTMis i |t|aI en step

i ndi cat es t hat W8en| ?&51H%t 1515 ﬁa?%ss%ﬁsg?‘gcg“t ifren; %?ﬁer%\?&§
started, potcegaahg gges themssaens2b® theswifle?BWitchoswwelis chieckeds
tinme, the rfI |1 e T, e 61 ecut ed,
whi ch for%esr? ePt ?%%Wflag%FTﬁﬁ?o ‘{')fdgeté‘?lgfh %ﬁstizép %é%’ tthe ED

di spl a0 ppreressingadoopst dwrak tonstepe 2924 t | Bhas, eltacthtiichl cpemer a

Then, progggpi Nos| tﬁa&&uémcliﬁ\fbﬁﬁﬁgZ%e s The BAGIP wRef At it®e 518h8YS i N

theloop fste324 n|I erysvvltchS\l\Bls set to ON. If the
timer tes ;Sle%S % dt {}ﬁﬁ €ss than two m nutes has passed

since the t| rreWhaasthEarwJeih sme’pshzﬁs @et 262 OFF, slisppietetined whan )
el ectricaky nOWeY 3t Opflie; ;1,8113212@{;& bf:oﬁsﬂwgdn theab R diopiaypaned will 2

continue to indicatée a Qr-a perio After the twd
nm nut é%eﬁ%ﬂp e d?§13| ay b’&ﬁé‘l 1G; FFaSEeghEP gpunt a period of t, ms
(step 215). - Then, the position code POS is obtained by

executing the CODE CHK subroutine in step'216.- If the time
_périod has not reached t, ms (step 217), processing jumps
back to step 216. When the time period t, ms is reached,

20 the zoom motor is started to rotate in the forward direction H)
(step 218) to move the lens to the tele range. 1In step 219,
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 perlod t, ms has been

25 reached. If the time period has not been ‘reached,
processing jumps back to step 220 to re-execute the CODE CHK
subroutine. When the time period tl ms has been reached, ;;
processing advances to step 222. _ '

The time periods for the two timers are selected such

‘30 that t; is less than t,, as shown in Fig. 26. The time

~ 'period tlhcorresponds to the time that is required to
eliminate backlash of the mechanical system, while the time
period t, corresponds to  an arbitrary value that is
larger'than‘tl.' If the time period t, is shorter than t,,

35 the lens would stop at a point closer to the tele extremity
than is desired. '



When a battery is installed in the canera, as indicated by the battery
switch being ONin step 254, processing conmes 15 out of the above-nentioned
| oop, the clock rate is swi t.ehéd back to s normal -rate (step 263) and it
Is determ ned whether a tine period of sevent een o[ pore minutes have

passed since the tIReftRRs 222, thestigifinption probibibirn of1a9 cEnopsputss
haretpais?dt bmgageaeanﬁ?sfﬁangﬂwlsmma fﬁﬁbéOoﬂetﬁi§1ﬂEaghEbhegngtras
set to ste : 4 I Lghlay
panel  (whi chgﬁﬁia%‘ﬂfﬂed“b:ﬁ 5@0 E‘]J}’Eﬁggg&@?@feﬁgﬁ ang-
the tinmer flafh&R)M itheclfzaradd bembtstetofotﬁm desse s26Wispllayesaforer theatkdp
flag FBC isgS st 6 d S | rgﬁ§? h D¢ ODE
LOOP - (BC LCEP?ESE %t Féoarlﬂ?]b %r%og{rﬁr oﬁéeﬁc?sfsa%ned 15 ie)e(él fraedr%f Itag
FTMis set toSBbr§P§|5§9268tBﬁ§5259 She MAL pBH°9ra®0nsequent ly, the LCD

di spl ay panel zoeunqgngeqqh;,ngt gdbm{,ushead processing goes fromstep 265
to step 30 268. When it term ev nut es_have
passed since the t? vaa? EFQVFed‘" ﬁggrﬁl a%l?‘gFﬁ%‘F afghrgﬁ 108
to O in step ﬁﬁﬂchndispr caddednginli \seheg:es380 d:fletsher i MAINT programii onShikat

performth RF?E,[ erati r ,
19 shows t oW o?’ ?ﬁ J'%erélgeh's 0 &fnstructkons t hat ?%?ﬁ'ﬂﬁe;grmontg oy
processing. Wiraesthendengcisohy the é?@@u?éﬂgﬁyaﬂﬂvﬁhglBQSFFbﬁFt fedeckps

CHECK subrout j@engt &f8ad EA "operaéla erdfigent be BetiBRifgathe, z8ama
for the | ock s tch S

nqry (step 3 S’r so#Eﬁ‘Q’ t"ﬁer Clﬂ @%ﬁ@p(g’s%%%ﬁgﬁd%% g:ﬁﬁ?%;@he

thér it i|islem$ tto 1thehatels, extis&matty ndtsi oaimilandetas the t opabathen
the\er ror Pﬁ’%é&f&?mé& 9hVengi 880660805883 B48<4BoM MOTOR FORWARD ROTATION
‘subroutine. It is the same as -the WIDE. subroutine in that
the lens can stop at any desired position in its travel
-range. : o o :
_ ~ When the TELE subroutine is called, the focal length of
- 20 the lens is indicated on the LCD display panel and the zoom
‘motor starts to rotate in a forward direction (steps 230 and
231). The CODE CHK subroutine is called in step 232, and the
status of the lock switch SWL, the macro switch SWM, the tele
_ switch SWT and the position code POS are checked. If either the
25 lock switch or the macro switch (steps 233 and 234) are ON,
processing advances to step- 235, which applies the . zoom
motor brake and returns to the point just after where the
-subroutine was called.
When the lock switch and the macro swltch are both OFF,
’ - 30 the position code POS is examined (in step 236) to determine
‘whether it is greater than or equal to ."Cyx". .If the
. - position code is less than "Cy", the tele switch is checked
to determine if it 4is still ON (step 237). When the
position .code POS is greater than or equal to "Cyx", the test
35 that is performed on the tele switch is skipped, because the
lens has reached the tele extremity. Thus, processing jumps



operation (step 281). Wen the backup flag is set to 1, it is reset to O in
step 282. Afterward, the LCD display panel is switched to OFF (step 283)
and processing diverges back to the MAIN. program 15 When the BC LOOP
is executed after the CODE CHECK subromfne, the test performed in step 281
will be nebatstep ThBs st @3 3D applyrheessech motonhbrakesantdclretdlara is

I nput t ed. S u t Qi.Sb-QRUt, the battery swwtch SWB is tested to

determ ne ? ?ﬁeigggm.gkagfgﬁ'the battery i's 20 renpved, processing goes to
step 286, wher elaveNen,cDifi sthay Ramiktion grdeddsh dmssprbbassitiey” .
advances tReAREnGAEKER APRY ald1d: swiieeht B8 o3, erpraddLihg S1686H€T BhBRd tO
be ON, the telg switch SW, wde sw.tch S an théggptr%ESMAtch,Sws 25
are exan?ntQ BEEBp ¢y . The subrenbing,stavs.dg. ttPRR FOMRELSLRION

pr ocessi ngstepanes2-2a 7stwipi B89thél ttalent switgh iSWIl ist ONge wykiX heheare
OFF, step [ eq., ex. t he e 58l td 0

Macro swi t]_(?;%g% g%ﬁ%%d@%%%% écj’lm%{ge‘nr'#ry' f rg%gghg?lrg_ véa ueség%&gﬂf(o?g in

t he menoryis| gethebe OFFt c(FEeR t 2RJ « didFs eShOWBmiMh K ideas 26y ortdte | Boohe

Nenory, prR¢essi PPaREVESCappl fedl ¢8téB9238N 8h&PcEABrol NBe¥@thadeoOtnkhe
battery_ is chﬁcked. I f the battery voltage is nore than a predeterm ned

val ue, THMAEN BYPEFIM;: s considered as being good. Thus, the blinking of
the LCD diBptEyPpoperabtkonnes OFF (step 283). prior to 56 diverging to

e D ir s L A PERREAE 0| s SRR Al AP,
SWI, wi de %’m%ﬂzﬁ@maﬁ'&r@m@orﬁ& BypPPerati®nar e This guerafgiomels -
setting ofpébeormed 4 t aivayingd Fmem O steplsChe S\Wdr 87t her same amathe * /
15 program, as well as from an BAD CODE LOOP (BC LOOP)
oper‘atioh ‘and the RESET operation. These instructions are
performed to maintain data in the memory for a fixed period
of time by powering the main CPU with electrical current
supplied from the backup capacitor 320 when the battery 300
20 is reniov_ed or is depleted. When the camera goes into the \/
BACKUP operation, all functions that require a large amount
of electrical power are suspended so that the data in the
memory can be retained for as long as possible.’
When the BACKUP operation begins, all inputs with the
25 exception of the lock switch SWL, macro switch SWM, battery
switch SWB and film switch SWF are ignored in order to
minimize-electr_ic'power'consumption'.' This is accomplished U
by switching the ports on the CPU 100 from an input mode to
an output mode by a PORT INITIALIZATION subroutine in step
30 250. Thus, only iﬁformation' for the‘ above~-noted four
switches will be detected. o
In 'step_ 251, an indication of the frame to which the
film is advanced is displayed on the ILCD display panel.

-Then, . the clock rate of the microprocessor is switched to a
35 lower frequehcy (step 252). The operating speed of the camera

~is reduced so as to lower the power reguirements of the camera



val ues stored in the nenory for the respective switches (steps 287 and
288), or-(2) the battery is judged as being no good (step 289), the LCD

di spl ay panel blinks ONin step 10 290. T?%t setting=of the lock switch SW
and macro switch SWMare stored in nenory {(Step 291) and a 500 ns pause is
i ntroduced (sicdpc2Grypri dis tis tdendal Pknouwp; n'gheafhstersaap dd@ttricads
to loop throu 8 9 I g r C n na.
15 RESET Cpergzttl’@g!gén% é‘d’z %?%gHtgtdgfs ?ﬁg ls?@r]%%s&o [ ns‘?r Sgta:toné&'?ﬁg?ggﬁ
execut ed when usvalRySEeaptres i on For ptnstanee, when @ opierepHacessor is

executed at’ Hb%etz‘a%d)f atd 4 NS SLdcR ruben Eﬁ@cﬁiéraﬂréb&QEBQSmE'yOfarfabﬁ
BACKUP operati The RESET 20 operation di verges fromthe 81CKUP

operati on wleR 0% tHa PRI eent i FRRESSANS MAGTORHOSPRERY 3 152 PATR ERES
removed from wiehcaaesa MHz achatkemate) tbﬁecmrmpfmdessorThmRESla"perate

eperation is erfor cAuS the capacj t.ar - 33 n t end t n
the contents 39 ‘Hﬁ’r't?ﬁy" Qgrﬁﬁﬂg QW&% ?‘é’gﬁlhn%w n%tggz %pﬁgdal
sevent een nlnbu&sitrmawareqeineeﬂOOnFﬁh@ﬁnnnrqentw'Uﬁhuﬁaceuﬁateqnnhqu
not be reliablgy, 381%11%% ﬁ% Wt cBhbulipeR )‘n |o‘fca$rt Oé‘f @E'Pliééf‘gélﬁﬁﬁlt is

cleared in step e p05|t|on co err I's al sQ eared 30

so that thdop&g 'H"EN’GGDE“FNI rlagkArpbe sﬁBF‘od’t‘?-h% iis C%L‘FFEHW‘T‘F@ VAl N
program st art sunnifgr ehlel GORTY ANIITIAL IZNTITON sh@:rbl&tih@ di spl ay panel and

the PORT INITIALIZ TI g\l SUb{:?Hékn?s( dé?gyéggt ﬁg cal I,lglgts( SI:?R BQ%e

and 303). This sub outi'ne sets. al | exc for
| ock switch Sweedntor erawe: @hesmlnbémey 1mitc@r¢1moaln he; rimsakawma )

to thé output amiealso Th® shatermind haHd | mes:vas%xh st ifigl n@ﬂ“@dvéﬁal
steﬁ»SOS and cked in st%&b308 to deter {

t he f|In1s%Pt€H1%§gE§F Im sh e&ﬁ%@ Eﬂﬁxﬁﬁ% ery SeLESh k' s %hsted' ko

determine whether it is set to ON. 'If the switch is set to
OFF, the film indication on the LCD display panel starts to
"blink when the battery is removed (step 255). The film
switch SWF is then checked in step 256 to determine if it is
L 20 set to OFF. If this switch is ON, loading request flag
Fpprg and loading end flag FLDEND are cleared and set to Q
(step 257), the film frame indication on the display panel
is erased (step 258) and processing proceeds to step 259.
If the film switch ‘SWF is OFF, steps 257 and 258 are
25 skipped, meaning that the processing goes from step 256 to
' step 259. At step 259, the timer is checked to determine
\_ - whether a period of at least two minutes has passed since
the timer was started. If less than two minutes has passed,
' processing jumps back to step 254. When the time period is
30 greater than or equal to two minutes, processing goes to
' step 260, wherein it is determined if the timer flag Fpy is
set to 1. ' ’
~ The timer flag FTM is initially set to 0. When step
'259 indicates that at least two minutes has passed since the
'35 timer was started, processing goes from'step 259 to step
. '260. However, at this time, the timer flag will be equal to



possi bl e. Therefore, the filmload request flag FLDRQis 5 set to 1 in
step 309 and the RESET operation diverges to the BACKUP operation. However,,
if the filmswitch is set to ON, the fi load flag [err] is not set. That
is, step 309 is skipped when the film tch SWF is OFF. Thereafter,
processi n@-di VErges stepo26heisiexepuspdr avhdch qummmm@uam on

The _seri ‘ﬁr &o bé‘séét'ci:boﬂs 1 PP 352 | Nehe FLEY WA ? néjPeis”"F'()n
are shown These |nitruct$’0ns are,execut ed by diverging

from the mw@%q%r%é?ww bipnpi orleckzicalonoWeta | (Phefn t he
LOCK operqinmsseitn@j:pmaeobadﬁ ato [ etep i 2s5£xan THes Bncﬁeperdpmum her

the regté ral;?snpeﬁpe Sgcg%% ‘ﬁ% ? h}égzg r5150 ﬁn%i‘i tt:.?xe a\Q‘H'_e Cyt c(‘ﬁ(

cover e ¥t a 15 O open p05|t|on
posi ti on, SWEhds fegtmtas Mot conpletely | oaded and the fil m I oadi ng

i ndi cator has ngt dipeneikacesdd. in Y06 zsghaaa%seegetthfa% hesk fidR | 0ad
~ request pattern Ld i s reated res onse tao the | oading uest in

di spl ay yloutes GFs;ﬁai&%{]oﬁ“P ItP&w*ﬂ"W cY9st 52 tgﬂ'aft;ﬁsﬁﬁ‘al of
t he caner 26(siagys 252 aared ipped.he THusy oflesmtelectrd cadnpostead taonckhont r ol

FELUNNg of RaldGaPOL Ot LBl efl] | ¥ndNEES HERTHEM ™ iﬂ\' 2RI £o
di vergeg ro iy 1} oad-Fnai Ion [ erT 30 to
0, procesghﬁg-@a&mme%iﬁml%YeEOSZG nmod torfe ‘f—W nmimaueend ﬂlfé;gr[ éﬂrq i s

checked.  lefygl i ridead g e'h%%i,\tﬁixeLdi%di'alP)\/:fa%EﬁE'%J\iﬁ\'ﬁéﬂgrﬁiﬂ g (step 328)

Is called. Thi s subro t| ne forns a m . count Fc check When err] S
not equal to "&#hens@ Ys s dastad kest dins fihg, cameiy 1A% s .
panel thebguniner afttamt wbtdihabe ivaycobedn sileen 284d paros:tessentgheom@ﬁt enf

of theltj' thC%'f"ttq{e 'it%\g-rﬁé}ltgi&%@ylm r't\:/h&('b‘otzlqck rate is switched hd
back to its normal rate (step 263) and it is detemined
whether a time. 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
20 flag Fqy is examlnled to determine whether it is set to 1 \J
(step 265). If the flag is set to 1, power for the LCD
display panel (which was turned OFF in step 262) is re-
applied (step 266) and the timer flag Fpy is cleared and set
to 0 in step 267. Thereafter, backup flag Fpe is set to 1
25 in step 268 and processing diverges to the BAD CODE LOOP . (BC
'LOOP) operation to perform error_procéssing-.' |
When the timer flag Fpy is set to 0, steps 266 and 267 ‘-J
are skipped. Consequently, the LCD display panel is not
reactivated. Instead, processing goes from step 265 to step
30 268.

Whén it is determined that more than seventeen minutes
have passed since the timer was started, the timer flag Fry
is cleared and set to 0 in step 269 and processing diverges
to .the series of instructions that_perform the RESET

35 operation. :



before returning to the point fromwhich this operation diverged. If [err]
equals 0*(in step 320) and [err] equals O (in step 326) processi ng goes to
step 334 to call a FILM5 PAFTERN OFF subr &®ine. :l:nformation
corresponding to the FILM PATTERN OFF is stored in the di spl ay nmenory XA
(step 336) an®AMECARB® TAAR| BC FARR) QpeXatirp of f. The FILM |, NDI CATI ON
operation then retuip, tQQV\@Woné teih Vereed o othe | Eetesf idfh Bstudicions
check in step 330 is e ) rocessi ng oceeds tq ste

Ghich was desdiBbPRFAAET LRNTO: PTEPRERITE Cha kA5 LFEAYNE LS aTe
operation di vesgashtddy Qbfvet@;imﬂgaﬂﬂthﬁ)ePUDBE CHENEE s8bnouttinee okthethe

foll ow ng di %ﬁ'ﬁhﬁ;‘ ££ ed to the LOAD 15 operation and WND PULSE
CHANGE subroslsjtl ne, vﬁﬁe% aréérgl nt errel at ed. The flowchart di agramfor the

series of instructiWen tthe BEnpPPEe stastspAdadgerfan othe s lprkyswidichd SWL
Fig. 22.  ThighdRAid WAL BN Gt Yinputdtted Néhd Iéﬁaﬁé@tlm SRSy NESY

into the canera to the correct |location Z0 so as t per

phot ograph. RfEP)oper Zhedn ithecPrek @ vﬂ@rgtﬁm:e %‘I‘ﬁ\‘i go ?&et}%mlne
setti Eg_ of t he,?ﬂémiezsviﬁ qfsq%ﬂt tda aamtsvid cha S\Hﬂmﬁn&tﬂmﬁ hm nﬁdmss
switch is t . fro Fto assum ng_t t e

has been s«sa't% rg%feffé ml\?ﬁ%ﬁ 3@%‘3@%" SFF???ragn% (}‘%%ﬁ‘ul 3 c &{l{aﬂr
WPCNT is set t@émﬂilqm Gitgp 333L) . ThWkenothe barkuppfhag ds 1SI¢§ wiondi gl tof
four and one. i frddet™@® & ffiaddd o VIR ddaa UGB T @fiiae dasied

340) th t ak I t W ND PU N

- f?| m advancd ¥ ARERISR bt oPFRo (B8Rt 282 of Y
(Fig. 723). Inltiq dhiez MATOO dricgraAPl NT and wind .pul se of f flag [err] are

tnem-set 1951 10 Sk AfRe B SURRDPIIES SxdontsfCUikdd TRhe! ScOBE Aihck

started. The 5 second timer I's used to exam ne whet her or not t he 35 f|Im

shoul d be re\/\m0uqmq't the tast perfenned im&tam @ 8Juvad I A mess
i's not equal ihud" stieg hesW NDsPlpBEcessed, -in which switch. data is

inputted. Based’ upon this input, the battery switch SWB is
tested to determine if it is ON. When the battery. is
k/ 20 removed, processing goes tofstep 286, wherein the LCD
display panel is shut down and processing advances to the
BACKUP operation.:
When the battery switch is determined to be ON, the
tele switch SWT, wide switch SWW and photometry switch SWS
- 25 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
is checked to determine ﬁhether the setting of lock and
macro switches (SWL and SWM) are different from their values
30 stored in the memory. If these switch settings differ from
what was stcred in the memory, processing advances to step
289. N S |
In'step 289, the voltage of'the'battery is checked. 1If
the battery voltage is more than a predetermined value, the
35 battery is considered as being good. Thus, the blinking of
the LcD-display'panel becomes OFF(Step 283) prior to

”



CHANGE subroutine (Fig. 23), to be described below, a return flag is set in
step 3404, so that the forward rotation of the wind-up notor is brought to,
a stop in step 3405, even if '1.5 seconglg or nore have el apsed after the
forward rotation 5 of the wind-up notor-or the increase in the w nd pul se.

Processi ndiversaingt tendheo MARN LRPQUGHRY at The. MATN pcgra® villotheRe

initial fhboalRedbnynatadtnrdimabioh Eheultl Beoaishlayadvanceened thpn 1.5
seconds before the Broce55|ng goes to step 3406. A ter switch data is

i nputt ed StSBL3Y BBN8Les, step 3407 exami nes whether a battery is in the
canera. This Wheh |(51mad:<het otéeeerswhmumawmr wﬂldebaswistghv\m eemded

duri t
o 00 S nBLNRBELD /1 the i Mhure |41 UBHE? 06 Fend! QRERING0 J VERDS 1O
br ought tboqkstsyétgb |SWIst@pd3mrQNsw%plbaSW§rymeoaM nsuameheas:atfbsa

step 340%&@&6%&% IBI Stipd ea‘eﬁm@ksf&e dﬁ&@rrﬂé@ecftw;e Eivigcaeist ch
SWF is OFF or ON e filmswtch step 3410 is grocessed

Thi s step(§Eﬁ85f?§§saH§wﬂ8%hui9FIﬁ?bOtESuhﬁgFeFF %ﬂ jusiged ag; Bpinghe
forward rmdagoed Qktepe2son(- tthenuon dj:ﬁpara ztia?)elamnim auetimnstép t he

MAI' N p S n rfo S e he |
carrera %g]eneglh(?u %i{@#% ?#I %R? ér% &2 § %’hl sggﬁk(;%‘%gés/ %‘g%ﬁ%m as.
a bl ank- sﬁmm aremsagngﬂnig;m@epayldnyepza91) and ah&0Paagis cpAawge ofst he

canera 'Siﬁﬁ%d&ééée?stébei%g) e axcgtf\%éeﬁal RB0PF B umpial fll%@k F? .

processin 0 S ep [ etermnes i ul se o ag
( FWPOFF) I§8§ QEﬁf?ﬂvggﬁpPghl FPﬁIP?‘Ig3%1QﬁL fat Poed answer
is given battary01stppa6éd41notﬂeteanena 30 whet her SWAP equal s O. swp 4

equal i b ?EEP o a lowwnd pulse Werr] level. If the wind pul s&&
Werr] 1s no evel, processing returns to steE 3404 to repeat the
| oop (conprlS|F$Hst%®513h@atr® e$, tRaogeriasoot 3instometdang) that are

executed when the RESET operation is performed. - This
operation is executed at the time of a reset-start or when
processing diverges from the BACKUP operation. The RESET
20 operation diverges from the BACKUP operation when more than v
seventeen minutes have passed since a battery was removed
from the camera or a battery in the camera fails. The RESET
operation is performed because the capacitor 330 is only
intended to retain the contents of the memory for
25 approximately seventeen minutes. After seventeen minutes,
'the data stored in the memory may be inaccurate or may not
be reliably read back. o
First, all memory locations and flags are cleared in
step 300. Thus, the position code flag Fpog is also cleared
30 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
subroutine (discussed above) is called (steps 302 and 303).
This subroutine sets all ports on the CPU 100 (except for
35 the lock switch SWL, macro switch SWM, battery switch SWB
and film switch SWF) to the output mode.

L1



until the wind, pulse Werr] becones Iow. Thus, the wind 35 pulse Werr]
is swtched froma high level to a low |evel and step 3415 is executed
to set the flag [err] to 0. 60 Progepsing then returns to step
3404, eventually returning to step 3413. Since flag,[err] wll now be

equal to 0, step Fhss %@‘Fu%e‘»‘@xégﬁt &4 1m0 syditahniSIF Wit hePutkeds iay star |
and SWAP havegdanger. Beradgedf liag éﬁﬁ]abmtbeeie@zeﬁimlwnaeﬁernlttaps

3402 to equa and_ SWAP h d f ff

answer i & g PBT o (FE (8 RALE o Seih. 1o ThRE: pPil. Fafiie ot

3417. Since tpuisshltﬂgp.FV\PlI'NEredfoacles then ﬁihp 3024, nﬁmmmlgja@oé‘smhg slts;p
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set, the sssb Qtlér?gglex\e‘\fcbute :’;toe%e %{ﬁsﬁeo R?';(éam r@h\%ﬂ%{}h‘;eﬂr Wequa s 1. ?P

the wi nd pul AGKMRhiapenakion.q negative result is obtained.” Therefore, step
3404 is executed. HBiSrerd! GHCHd G 1190 Rfy fituO Ugh ssétert% w4,t:ﬁe4&&1n34%a

3413 and 3416, \Wen the,fla FV\PI NT h n ch e 0

step 3418), M@ EumrasiSqhit &8t so%ls‘ﬂg Fro Efb&% i Rpfeg 3’&’(531‘
Mn the neant ithie fillen wWwictqhuISWF \if8 IGFFRW tRhexeafiten,a plmdsesmig i veertgegh
level . T IS _ Q’IK(IF"‘ ﬁnlaqg:q s taken place both in the flag FWPI NT
and SWAP Fl'n 5523:@%4% here oreg}gt ep 3417 is processed. 20 Since flag

FWPI NT equal FI5:M INDIGATION, Oaﬁmé@ ng goes to step 3420, wherein flag

FWINT is set to Inhe ThadkrjékePoB41fnkerexatdns, thergbprsracethee Wi
pul se has swi_tched froma |low |level to a §ﬂh | evel a SV\Y/\P ps set
|

FI LN PATTERN I¥DRGATAPNCAPPEY AL AR Ut P RE BH oifed 3T st o 25 345;1“’se
The =~ FI LM PAT\'EENmBIi.bN& aNBl GAotéElNtesibbyutd reerklimy niirexn t I!uhe‘ | MmIN

pat t\ern [ t g; y W p lfé
| ow | evel 'i hl ‘| eve‘?1 B$E| S cagﬁ tiih%g1 ‘| |£q}8?dﬁéri§st°37&(ﬁ ay panel to
show a di spl &QC%QPEG@Mlé’SbondS to the actual- advanci ng of the :

At step 320, flag Fypgrg is examined to determine

whether the register has been set to 1. Flag FLDRQ is set
to 1 when the back cover of the camera is brought from an
20 open position to a closed position, the film is not
- completely loaded and the film loading indicator has not
. been requested. When it has been set to 1, a film load
request pattern Ly is created, in response to the loading
- request in display memory XA, and displayed on the liquid
25 crystal display panel of the camera (steps 322 and 324), the
flow operation is completed and control returns to the point
L just after where the FILM INDICATION operation diverged
- . from. L _ o
However, if the film load indication_flag.FLDRQ is set
- 30 to 0, processing advances to step 326, where the film load
end flag Fyrppyp is checked. 1I1f the flag is set to 1, a FILM
PATTERN ON subroutine (step 328) is called. This subroutine
performs a film count Fo . check. When. Fq is not equal to
no", step 332 is executed - to display on the LCD display
35 panel the number of pictures that have been taken and to store

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



30 bl ank-shot film After executing the subroutine in step 3421, "1" is
subtracted fromthe wind pul se counter WPCNT (step 3422), so that the
content of w nd pul se counter WPCNT becones equal to "117". Step 3423 then
exam nes whet her the wind pul se count eS8\WPCNT equals "0". If the wind

pul se 35 gpesoirer VEEONifgNGio eghal PEIin®" frdmewhidh RASE CpGRion
subrouting.retur to step 3403, where the processing 61 nmentioned
earlier i 1?’35@ eéd. That is, in the WND PULSE CHANGE subroutine, the

content of thelf iy, squadlmtOer(i\rP@*fép §231)btambtl§_g)¢m¢ dguadee Qpdm every
rise of t n WH& nt a "a,

5 the for\%gr rg%g ?M?ct% (fmance mé%r% s?%ppe%?stip 4), a
flag i s5s PATTERN r@"ﬁ’loﬁub%@élﬁtlmn of IafmmmapmnWWMetgr ddessi ng

goes to sb@mB%MEﬁmeoiaﬂ\%NQm@datmntn& i splayshenty \m@t th.e
REW ND operati on d 10 be_perforned When . st ép 3423 of the W
PULSE CHAREE) su?)‘i“iutﬁli’ﬁe f£De Y pansdat19e tArRS PELy; VWI’@MI ng

whet her t aNpICa@IONt @p@mmiw thein Izeum‘rqsr maesme:g;%g.@ﬁmw fxican 3404,0I
an affirnmative TESWRN flfifg. \gagl % gQ:hteQ: g&%?ﬁ 13 iiR%\%HﬁB ,.346 an

348, FLDEND i s Set to operat i‘on.
In step8 Bmcessenan@rwze%éq |S1?ﬁ5bo?ﬁﬁ erWﬁE&ChSWGEt degeribedripboNg i s set

to 1 and ghBRQhénSatetiirs tbhethet ot Vel (MRLEH ofxes a altslo?p
354), Whl 8h was Br eviously described, is performed. 20 REWND Operation.
Fig. tVPE9PRates the flowchart of the REW ND operation which

di ver ges Loam opepaﬂ.onf anide WD\ PULSE SHANGE BSubmotitdnabove- nenti oned J

o0l NG OB R, eoTilh AET AL SEIRCS TR SUAG! L NP 1R 2

15 operation and WIND PULS CHANGE subroutine, which are
interrelated. The flowchart diagram for the series of
instructions that comprise the LOAD operation is illustrated
in Fig. 22. This operation automatically winds the film
that a user inserts into the camera to the correct location

20 so as to permit the taking of a photograph. The operation :\a
is performed when there is a change in the setting of the
lock switch SWL, the macro switch SWM and when the release
switch is set from OFF to ON, assuming that the loading
request flag‘FLDRQ has been set to 1 in the MAIN program. '

25 First, a wind pulse counter WPCNT is set to "18" in
step 338. This count corresponds to the winding of four and i
one-half frames of the film. A WIND PULSE CHANGE subroutine \J
(step 340) then takes place in accordance with the WIND

- PULSE CHANGE subroutine, a film advance (wind-up) motor

30 starts a forward rotation in step 3401'(Fig 23). Initialization
flag Fw,,,NT and wind pulse off flag mewFare then set to 1 in
step 3402.

In step 3403, a 1.5-second timer is set and started.
The 1.5 second-timer is used to examine whether or not the
35 film should be rewound. If it is determined that the wind

pulse counter WPCNT is not equal to "0" in the WIND PULSE

v



w thout retracting the | eader section into the patron, if the film has not
been properly loaded. If a problemarises during the |oading of a new roll
of film the w nd pul se WP fis:not rece|vegrqnd t he..advancement 30 of the
filmis stopped. If a tine period of at |&ast 1.5 seconds has passed, the
REW ND oper at CHANGE sxbrouddneW(ifig.t R3)ui k¢ pel descanibedr bRRoOWT Wwagedarnt o

a value of "1834 ?n {165 APRORYER i394 ! NSo Wehdt  RNleS e SRMYEE! r¥PS ohS otet
to a val ue of . when t he softmare ﬁgggéan1 swi.t ches from the 35 LOAD

operation to the HEMARNBP BO&CX: in br §°1?8ft°Pe&€r§§eP|IﬂPé@uﬁF@P if
REVFC i s set fQ5asecondsu®rofm ﬂi'haVéTEi&pﬁéﬁS&fﬁefntEéUﬁbEWaREVEGtatlbaed

to count whether at |east |ve frame h un l.n p
enbodi nment , 5 8% éhﬁsggngf ?&%ﬁ %ﬁ EE%FFgggon tgqﬁuﬁiﬁanéSEE t he
film 5 = Processiing &bm resurns. s:peph_ew@Aw/npeganibnag Fhisg exempde

Lo "0". Thisifl g Sehegednli@ 44t efm:ﬁlelwﬁash?r Jﬂ oriﬁvmlfdhanase hayem
been rewound. At step 1783, the reverse rota

t n1mﬁnd|ng ot or
510 is start eBOTRR1Ye RAVARICES L %ﬂmloﬁesﬁgPP pﬁéér hdPEPRESER"P0
Flag F35TUP agdeéhMﬁastﬁbomeehalfA@&éﬂZBwitmnoddtaoustdmﬁﬂﬂfaaeab s&ept 0
"0". The,ge 5 oyt.c to
determi ne- AReohRP?: AbehearRE SHeminBs “RAEREE HORRLLRE, LTI chy Bghgth.
seconds. | n sThasi7esst g iiswomadeontot .cmernma i yhesherp tige . bpftery was
Ini tializati opehbdeaFrWikYhg?ttha Uk 41 iy 0&% thag fE!\ROFF 13 &dH hasehsk) -
"1 (step 1786% Processi then co tlng to ﬁ% % ghere a /2 sgﬁond
ti is set BRPCSSHFIRY %ﬁFQ9§8) $ B3 ﬁlsfeﬁgé e n(af'§Fép
1789 7 to det forwvaedwrethdion YL tdesonindasp emapordis birfoughds tdaa 86op/ 2

second - has, gl@gsgg pp5g5333|ng continues to step 1790; otherw se,

processing proceeds to stép 1791. This error .check processing, which is
perfornmed every 1/g1§§CO¢Kjbattery loaded in the camera, step 3409 is

executed. This step checks to determine if the film switch

SWF is OFF or ON.. If the film switch SWF is ON, step 3410

is pfocessed. This step sets flags Frppor FLpEND and film

20 counter F, to "0", stops the forward rotation of the wind-up
motor (step 3412) and then returns to the MAIN program.

This operation is performed in case the back cover of the

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

25 If the back cover of the camera is kept closed, the

film switch SWF remains OFF. Therefore, processing goes to

step 3413, which determines if the wind pulse off flag

(Fyporp) €quals 1. ' Since flag Fypgpr is initially 1, an

- affirmative answer is given to go to step 3414 to determine

4 ' 30 whether SWWP equals 0. SWWP equaling 0 corresponds to a low

" wind pulse Wp level. .If the wind pulse Wp is not at a low

level, processing returns to step 3404 to repeat the loop
(comprising steps 3404, 3406, 3407, 3409, 3413 and 3414)

until the wind pulse Wp becomes low. Thus, the wind -

35 pulse Wp is switched from a high level ?o a low level and

step 3415 is executed to set the flag Fypgpp to O.



det erm nes whether any errors have occurred. The error check processing

I s descri bed bel ow. 25 In step 1790, the status of battery sw tch SWB,
filmswitch SWF and fil m advance det eéé)r switch SWWP (shown as el enent 34
in Fig. 5A) are inputted. At step I , the battery switch SWB is tested
t o deter nPnecelsihgr thien wredlirnd tbdeskept 4045w ¢véntilly OeEurhliagfilm

- Wi ndi-ng 0 0 topssrotating. (step 1793 bV, i ecirigal
power ton?i&leléﬁ%%’orég%l% an?le{‘% yﬁ%’ a§HP§F€ 3%3“61 ?)é‘?lrrg I)Efq"%)'o {r:r'lss 6L’bef ore
di ver gi ngstept 34 IGACKLIFL o per sexersuterkstpi statemuine whethers the efiiged, in

step 1792 {,hﬁ#aaa Btbe havaridnangadB | sddduse tﬁﬁdgilﬁw% Rés! Bedhiet her
the film 3%P% tch SW, is OFF (step 1794). This test’ de nes whet her the
back cove®sbablishad c%ﬁrersé:%s:’ﬁ@gh tHRe®arathi te PR SWHE | hass BeeRg

r ﬁwo_tling.- ¢thahdgeaf fromsai tth G\Wah SaﬁbErsmahevwi. afispelrs d sofdivdmot &\V\EREF | s_h
checked. t term it e : "1 t : Lnce the

~ wi nd pul sgeo fqﬂ aggﬁﬁggélge{fas ese'_n Sg?‘gélg%%g?y]"%%sf f‘g 157‘-%@ . |3F11§ls7t'ep

1786, prdteceitgecBheuntigprive STUplS787inukAteri A4d7: eproresailly goeso

whet her 196 st&p 84Y8NCAnEPLeEhe £dyl %hw@'i\l%ﬁ i sl €9 00" -art8f £heM

advance detector swtch SWW is set to ' er}ﬂt he wi nd pulse WP_is Low
and i st%et139 FapinmehRagnbefnngofu e FuRpquline pxecuier SsteR AR pul se
WP is initoadkamihghwhetherSSWNE equalasitio Ffephd 78Indrpukséi pgmainps

1789, 17 1792, apds 17 Lt | S g from
High to Eg?n‘/’." V&é\eﬁgﬁ%g 8%%r _o%%reﬁg}:%ms'%éb T%&?ﬁ?i?%ét gggﬁhg?aghggw
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. processing goes back to 3404. In the meantime, the wind
pulse Wp is switched from a low level to a high level. This
means that ‘a changeé has taken place both in the flag FupINT
and SWWP in step 3416.  Therefore, step 3417 is processed.
20 Since flag FWPINTquuals 0 in step 3417, processipg-goes to "
step 3420, wherein flag Fypyyr is set to 1. Then, step 3419
is executed, wherein since the wind pulse has switched from a
low level to a high level and SWWP is set to 1-,'a FILM
PATTERN BLINK INDICATION subroutine is performed in step
25 3421. The FILM PATTERN BLINK INDICATION subroutine
illuminates the film pattern in the LCD display panel when
'the wind pulse is switched from a low level to a high level. .;)
This causes the 1liquid crystal display panel to show a
- display that corresponds to the actual advancing of the
30 blank-shot film. After executing the subroutine in step
3421, "1" is subtracted from the wind pulse counter WPCNT
(step 3422), so that the content of wind pulse counter WPCNT
becomes equal to "17". .Step 3423 then examines whether the
wind pulse counter WPCNT equals "or, If the wind. pulse’
. 35 counter WPCNT is not equal to "0", the WIND PULSE CHANGE
subroutine returns to step'3403, where the processing_



20 "0". Thus, processing continues to step 1799, which determ nes
whet:her the wind pulse initialize flag FWPINT and film advance detector
switch SWAWP have changed states. Initial Ig‘, the wi nd-pulse initialize flag
FWPI NT has been set to "1" in step 1786 and the film advance detector
switch 25 Swrentdoneshparkiem i grepeated: Thaks isyn i 1 FReaMIYD FHUGE
i s O?t-ai-ned amlmdm:f J\/\éﬁﬂr@utsﬁe;n:ﬁlﬂeal-éaﬁtéhag JENPLRHE ivﬁ.rf&tpﬁbsél'bo?ﬁiﬁﬁ'
1800). Since i ag i,s. initi set-to "1", it is reset to."Q. t.e
T501) bef oo MRONE: e eureraeted) st obk, ohey dion ey Efdefp pel Witk
checked in st@ml&\%ﬁfg. Bheauthd heind ngupsesediiftier |IWBRCNTTEeAcheEy "0,
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det,ector switc

br anches back (Bfep 8928959 a fd ade isc @k Lo &he ponrexecution of;g RE

1796 and 1790 opéiratii®ihn hfO the procédisdnyg RjRdd R sitep BisdlamoFdthece.oapinG
detector switch SWWR has 64 remai ned Low, that is, there has been no
status change °PRE@S 19 ocessi ng branches back to step 1789 to re-execute
Steps 1789, 1790, 5tep 34294&etE7f nmsd whadherAtheo REWIND bperatign ishould
re- executi f t 5 O t t hd e G | | e
from Hi gh ?-@-E’SW}Q%%QQ%S&{ ham%ér'erg%g gg%ﬁ aggh\zgr?g%e P#@qt e vﬁﬂ(r\?
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350 and 352, the film counter F, is set to "1", Fyppyp iS
set to 1 and F1DRO is set to 0. Then, the FILM INDICATION
operation (step 354), which was previously described, is

. performed. o

20 REWIND Operation : - _

Fig. 24 illustrates the flowchart of the REWIND
operation which diverges from step 62 of the MAIN program'
and from the above-mentioned LOADING operation. . This
operation. rewinds the film into the patron when the last

25 film frame has been exposed, and also rewinds the film

- without retracting the leader section into the patron, if
the film has not been properly loaded. - .

If a problem arises during the loading of a new roll of

. film, :the wind pulse WP is not received and the advancement

T - 30 of the film is stopped. If a time period of at least 1.5

seconds has passed, the;REWIND'opération is executed. While

) the wind pulseacounter'WPCNT was. set .to a value of "18" in

‘the LOAD.operation,,the wind pulse counter WPCNT is set to a
value.offPA"_when_the_software prograﬁ_switcheS-from the

35 LOAD operation to the REWIND operation.
In step 1781, reverse film couﬁtér-REVFC is set to a



"1". Under these conditions, a filmpattern indication is displayed on the
di splay panel 32, to indicate that the filmis being rewound.(step 1804).
Thereafter, the value of the w nd pul é%counter WPCNT is reduced by 1 and

t he new vaI ue 20 is checked to determ it is equal to "0" (steps 1805
and 1806) . vAheewiofd 15 se @hentrevePEATfiim micurdidy REVFCO iM"us%usp t he
result of &anee%em_ﬁe r%@dléi'sét?ﬂves%a%éé BEy@°RaLhY el OCERSI NG
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wth
are both set to win (step 1786) Processing then continues

to step 1787, where a 1/2 second timer is set and started
(step 1788). : The timer is checked (at step 1789) to
determine whethef a 1/2 second has elapsed. If less than

20 1/2 second has elapsed, processing continues to step 1790; V
otherwise, proce551ng proceeds to step 1791.  This error
check processing, which is performed every 1/2 second,

determines whether any errors have occurred. The error
. .check processing is described below. - : -
25 In step 1790, the status of battery switch SWB, film

switch SWF and film advance detector switch SWWP (shown as
element 34 in Fig. 5A) are’ inputted. At step 1792, the
battery switch SWB is tested to determine whether it is ON.
If the battery switch SWB is OFF, the film winding motor 510
30 stops rotating ‘(step 1793) by removing electrical power to
the motor 510 and applying a brake for a period of 100 ms,
before diverging to the BACKUP operation,’ described above.
‘If it 1is determined, in step 1792, that the battery
.switch SWB is ON, a test is made as to whether the film
35 switch SWF is OFF (step 1794). This test determines whether
the back cover 29 of the camera has: been opened while the

K



33 in Fig. 38), the filmswitch SW is turned ON. © This situation arises
when the*| eader section 1000 of the filmis 15 near the point of being

pul led into patron 2000. Wenithe filmsw,tch SW is ON and step 1794 is
execut ed, processing proceeds to step 17956% det er ni ne whet her FREVS is
equal to "1".film iscbeindcrevwoundd nunber of film frames have been rewound

into the patron, apg. éhéef@mﬂl Qﬁh%&h' ngntirso@ﬁedt‘ﬁé Wddatuide 6§fmf11
of the filmis remound Into atron Thereafter,

the film w ndFWBORD: &F Fﬂqu$@ vaet esmegkyh &ﬁm%QKP?%r f@@lﬁ? nﬁo
the filmcountgr [Etepoadory.r e@liasde ftm wihRQahde! ofdi ]l aenFWPGEF FhaXEND
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be executed 'S, econd del ay, I ch enabl es the | eader
secti on of tkﬁ?qmlﬁﬁgh)¥ﬂeﬁp%ulled into the patron, is skipped and the
fil m WI ndi ng not orwied® tlseltmﬂlpéﬁfgrﬁé@pmcbbgpawm | hgdideteot eiabreke
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pulse WP is low, the wind pulse off flag FWPOFF is set to
wo" (step 1798) before jumping back to step 1789 to repeat
steps 1789, 1790, 1792, 1794 and 1796.

At this point, the wind pulse off flag FWPOFF is set to

20 "o', Thus, processing continues to step 1799, which
determines whether the wind pulse initialize flag FWPINT and
‘£ilm advance detector switch SWWP have changed states.
Initially,'the wind'pulse_initialize flag FWPINT has been

. set to "1" in step 1786 and the film advance detector switch

25 SWWP has changed from High to Low. Thus, an affirmative

' answer is obtained and the wind pulse initialize flag FWPINT
is set to "1" (step 1800). Since this flag is initially set

- to "1", it is reset to "O" (step 1801) before the status of
the film advance detector switch SWWP: is checked in step

30 1802. : . . . L -

Because the wind pulse WP is Low immediately. after the
wind pulée WP has changed from High to Low, the film advance
detector switch SWWP will not be equal to "1"., ' Accordingly,
processing branches back to step 1789, to re-execute steps

35 1789, 1790, 1792, 1794, 1796 and 1790. At step. 1799, it is

- determined that the film advance detector switch-SWWP has



10 | eader section 1000 of the filminto the patron 2000 when fewer than a
predeterm ned nunber of filmfranmes are rewound. These steps ensure. that,

the filmrew nding operation is stoppegﬁghen the | eader. section 1000 i s not

in contact with the filmswitch SW (dehbted as elenent 33 in 15 Fig. 38),-
so that trembinedsvilowh $WEt sisur reekr@\. haghussen haol estirtus e chamyel000

AR ' t sd £ 1y : , WS W bk B Fi 8, The, heck
br ocess noaer | oo FERAGRER, Mt WiNetlp, hes’ ko 1R-Bags o

oper ati onStepgpl7#89 A7 9%0s é@ﬁ?@r#€§4bo%€@FePﬁ@né7®ﬁen a period of 1/2
second has el apgedsome | podnt/ 2aeeingd theas peserdciticr Ore thadtabie-

started rocessi rocee t o St 791, ich,determnes if th 1/ 2
second Pi ﬁﬁn 6°PF§8 s&??ﬁﬂP i%e mf??“ se.“#:'/in‘glﬁ aﬁh?§9§e¥rﬂ9 High fo, 3
1/ 2 seconBiewhaweasings cthati ntlzexéch@8 beent aofchange i irerbothhehei wind set
to "1", [ . .05 : h 4 S@:RLOC | C | t
SCep 1616PAEY | PH19950 {4 SRR PulpThin Yl O340 A GF RGeS ULLBUEDLA
Ther ef or eSWikebBc8YWPng ASi A XEBRlEr oPEOGesEdng: geess fromystep 4708« t9 1/ 2
secong COHﬂéﬁlf 1Wd,0 's% P11 e&er&ﬁbﬁ%%\é&éﬁamtaén;diﬁ:athag_ﬁi}gdtgngstaal f
secon a apsed. ere unt e s exam ned,t,0_det erm ne
o a8 ik a3, g A, | "BeFanrs, Hha sind *piige, ASdeiaaise
Initiall yflageFREIR® desuttody, iit cpateset "8 Hrta(stepf 1863) heamdedhiel on of
tep 1816 el ' _ 7. o] i pue
;S)r ogessi nétggn#?\eo %E%%Eﬁﬂ%?é%g%ﬁg%i tg%t §%$ 1?{% hgr&%%; I set‘:%l% kte firre

peri od haéskeRpd&@2)steps 1791, 1816 and 1818 are re-executed. These spées
are repeated URLi pravibiBlpehbeedyf tBelivingepuide WaSchbaBead fralm Wakch u

poi nt igetg- éénSSES”QnEO ?Hﬁraggg;gé“theg%o%Q%%EtghtQw% was set to
ni®, Under these conditions, a film pattern indication is
displayed on the display panel 32, to indicate that the film
is being rewound (step 1804).--Thereafter, the value of the
wind pulse counter WPCNT is reduced by 1 and the new value
20 is checked  to determine if it is eqﬁal to "0" (steps 1805 Q)
and 1806). ' :
The wind pulse counter WPCNT is initially set to "4",
Thus, the result of the test performed in step 1806 will be
negative, and processing branches back to step 1785 to
25 repeat steps 1785 through 1806, until the result of the test
performed in step 1806 indicates that the wind pulse counter
WPCNT is "ow, ‘ : o v
_ When the wind pulse counter WPCNT is "0", the reverse
film counter REVFC is decremented by "1" and tested to
30 determine whether it is equal to "0" (steps 1807 and 1808).
The reverse film counter REVFC is reduced by one for each
film frame that is rewound into the patron, and is equal to
"o" after five film frames have been rewound. If the
reverse film counter REVFC is not equal to "o", processing
35 jumps: to step 1809, while if it is equal to "0", the FREVS
flag is set to "1" (step 1810) prior to executing step 1809.
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When the TCNTO counter is equal to "7", the 3 1/2 second tinme up flag

F35TUP is set to "1" (step 1819). The next tinme a 1/2 second period

el apses (step 1789), the test:perforned |qb§tep 1791-will indicate that the

3 1/2 second 10 time up flag is set to "1"- As a result, step 1817 is

executed to increade isitep iBossc itk colmt pulTcoyntar WHENT bt resethdo

two second coupmuer | 20 t NEyl b ht a
Cﬁﬂon%\ Stxﬂ“sﬂfiélgfn%&e%&[o %é; 52) 8eéfé§§&h b "1 aha %%%

to "4" (four 1/2 se ‘count seconds

is less 15 t h&Almgindigatdonsinrecassdng kﬁ?:B%RFQcﬁeohﬁﬁéfeFeh§he film
execution of tfhemBE\MﬁﬂBeipaﬁattw dispreyepanehen heefsPd BPIAERINGIBALK

"4" d_bef

to step 178 B PERRALIBR. VRewPRO BDEE IR0 =bf TATEY " aRE Prpesidnl Bt
routine (stepsteﬁs)mlsinthmcnghlhslheaeeemepdaaedtﬁntilla1baedn¢Erm1ned
advanced, deggihb8rt gg QY4 tkggpgg égg fl/guigndi ng notor 510. ‘However,

this routine I's not Irectly re the present i nvention, and is thus
not discussed. 25 Wber G&ﬁ%ﬁ?YﬁF*#gfrEBe|PP&§FFEt@?Wﬂﬁ3?q%ﬁ%%a" " of StRP

LOCK oper ati ongwbi qfsmdpdﬁf@m?droabst?ﬁhilmé FhEVb’Nﬂag; D8, setThts "1;

processing.di verg en the |oc ch i et _to an tLoar in
lens is staﬂ %ﬁe %i}ﬂecPB%EnBS§I%IO @ Bwoﬁna ﬁﬁk sggﬁ §§% Eﬂg §% ghis"d
initializing popeesgsi.on When pehéorlmaﬂmdsemimdéoﬁﬂ tdfe poet £idm tiﬁ: arPu
100 is swi tchegn aeﬁhntesntaeutwﬁeﬂetha kgsmOEh&ubnngﬁ@ §38p81 hd €eanehte

battery power, a previ ous al ne I s_executed to

erase t he modd3i ddi cﬁ%gon 3Bd 3%“%atftléﬁ‘y st PHR f%n#‘ﬂﬁ’ée@CﬁNdl splEhys

ga{lel I n Qiﬁﬁaﬁﬁ&F thb@sheadhlgﬁ tnfalugéhdbkaaeEhDBQ ntegohecfkgﬂet @111&1 1|s
e e Q | S a. se | en a
FLDEND | S irLﬁeBEEH th edé’["é”fjﬁ %g 459 REELed 18ko" Batroh'2dd ! WnéRthe?

film switch SWF is ON and step 1794 is executed, processing
proceeds to step 1795 to'determine whether FREVS is equal to
win, If the predetermined number of film frames have been
rewound into the patron, a 1.5 second delay is introduced so
20 that the remainder of the film is rewound into the patron
- (step 1812). Thereafter, power to the film winding motor
510 is removed, a brake is applied for 100 ms and the film
counter FC, loading request flaq FLDRQ and loading end flag
FLDEND are set to "O" before return1ng to the MAIN program

‘25 (steps 1813- 1815) S '
In_summary,-the main CPU 100 ‘determines whether a
predetermined number of film frames have been rewound into
the patron by executing steps 1794, 1795, 1813 and 1814.
.~ When it is determined that the predetermined number of film
30 frames have been rewound into the patron 2000, the REWIND
operatibn_reWinds-the remainder of the film into the patron

2000. | _ | |

" However, if an error occurs during the loading of the
film, such that the film switch becomes ON before the
35 predetermined number of film frames have been rewound' into
the patron-zooo; step 1810 is skipped, so that FREVS remains



to 1 in step 382. |If both test results are negative, power to the LCD
panel is renoved. Wen either the loading end 5 flag FLDEND or the | oading
request flag FLDRQ are set to 1, the F%%M | NDI CATI ON subroutine of step 384
is called. In step 385, data for the |6Ck switch SW, battery switch SWB
and film setaah SOF"8M"s |mMnﬁauﬂhﬁnjtheuﬁtnﬁhSOOﬂeF%EﬁﬁnéS|bhehkedaua t hat

Was |nputt§ge9a199§haggﬁg EEQGhlgeEHQtdﬁﬁﬁltBétobEaihQ&ed hEcEEH?B&l?Step
386). When there 1s nQ groce55|n goes to step 3 oopi ng t hr ough
st eps 385-3BeP(#PLR HH&%J g%ﬁb 2exagutadst o 3§7f§nn§net%eié2|§e§°Bﬁange

betweeﬂ th@eﬁ@?tlﬂﬂichgdﬁaﬁxesEtﬁftMGaﬁétU@edﬁMdTﬁbﬁethé“@?@gmnﬁﬂ bgere
is ac 0 i,S reapplie to t ane sed upon
the swi f%ﬂp‘&%\fa&e EB Ao, 18 H IR Ue @Fmﬁé e@ wbﬁ??@?y

swi tch S\BrnotoN510 ié iinmed_iaﬁ:el:h stopped byosppiyipgdther getorobrake _
above- nEnt €QgﬂsB#g¥EP e hon (step 391), while if it is ON, the 20
condition 0O ocC sﬁ?t%ﬁihal I s checked é tep 392). If the | ock SMAtCh
is OFF, procesBY ngegformdngoatenser 37P8n d3@5mot8ldwelBddcANd niBl15

Thus, steptRO2Aiim peénldngesotdlri 519t dg Prdvanted hEromwdeet ract g Oﬁhend

t he bat I 32 t
pe(raf o?rr%@r%/eéé}g%grg%bgg':ﬁp ]H‘f%r éo?sghéféﬁéé"st ri %ad?’g@ro?‘ '%Oe&?iﬁ%énl SIf
there is afﬂéqyesthapr(ﬂ:ewe@afeﬁvmigeﬂ tnumherLan o%kgat i HnapesepaBe4) ,

whi ch was pégsuaes! y Giﬁﬁéééb%eﬂ»é &_tr%m.%aB ﬁmceﬂﬁ ifialm t herf A@sngeen

no request to |oad roc ack 30 t he | N program
' Step SEPerRELoR Aot REPPBRA FhER She ab atden 4949 A%o'e&s? J
goes to StapstBOE wiath3the Figm %ﬁﬁcestswmhedénotédDEHDalsammlsa 01ﬂ \

whi | e ppf»gZG ggftsgwn%m@ t{xgérhm ggyeehtew} ig ft&:f;re&%ﬁss pfﬁ&gr e

in either or ste I's nade (I'n &te
399) to défhe nlﬁdeaﬁeﬁwé?i%emwnvwhdra@%etevf§WechhsW11@ patron,

as shown in Fig. 38.
The error check processing will now be descrlbed.
During the executhn_of the REWIND operat;on, step 1789
- 20 is performed.to determine when a period of 1/2 second has W
elapsed. If a 1/2 second has passed since the timer was
started, processing proceeds to step 1791, which determines
if the 3 1/2 second time up flag F35TUP is set to "1". This
flag is set to "in when 3 1/2 seconds have elapsed since the
25 start of the timer. Wwhen it is set to "1", processing goes
to step 1817; otherwise processing continues at step 1816.
At first, the F35TUP flag will be set to "o (via step
1784). Therefore, processing initially proceeds to step
1816, wherein the 3 1/2 second counter TCNTO is incremented
30 by "1i", indicating that one-half second has elapsed.
Thereafter, the TCNTO counter is examined to determine if it
is equal to "7" (step 1818), which corresponds to 3 1/2

-

seconds. :

Initially, the TCNTO counter is equél to "1" because of

35 the execution of step 1816. . Thus,.procéséing proceeds to
step 1790  to continue the processing of the REWIND



69 set to OFF. Howéver, I f steps 395 and 396 are both negati ve,
processing proceeds to step 397. Steps 397 and 399 check whether the film
| oadi ng detector swtch SV\F has been turned7off. If:-the filmb5 |oading

det ect or Switch det mn step.: 397 oes to
step 398, mﬂ(}@(%%iro;]\ S %‘g %}geg ﬁ éc‘lné P’I’ﬁ%r%%ﬁé&eﬁg h%l%’

| NDI CATI-ON substepsnb??ktepSlGZ?n slBaBIede rief-eiiee p epssaeg

d utect. pdifegermte)

397 is negativ 0 i4i | ) 0
step 403. ) I f lgegéa%%g ?Eg%}té ?trjfﬂ% %&@v%n@vﬁ?z Fe &% erri @ree&'

each set to 0 %%t‘é’p%cbf0906m'ﬂ the) 32342t secrnAvooNnteT TQJM’GG{ ikfe equal

step 402 .is gagbethuj =~ .~ Thereafter, processing continues to step 403,

where a check of F I g madg, n step 403 oSUEPy 404, if it
judged that both th a%ihﬁg f@ﬁﬁ‘gsthq%q:LbﬁQ%ﬁﬂF]th 9 oatll hg a]gfzs
ELDEND ar e setseaony pimerupoftllag IFGBMPsplsaysmneb L r(elteped&m)st eprhe

405, N Step 4 ekt £h, ‘3LAchALPEER WRRNERE (0B 10p3] SR best

stored in nmenory an € processi ng advances

dbove- nment i onerfeigred sinestep 1793 &d14o5indi O:ﬂ&%rfétﬁt tiug, 1/@ eaeondl
power contiypiasidd G FINY | £6 set! heo LE€Pndi sphay apaaelsulihusstéﬁl lb@?L%

t when th f the 25 | t bat t
and 111 m sul { EXSSHESIhoOn JncEiERRSS, EBF o0 FRP ALy CORAEERe TAD BY Sikis
386-387. Wen THexreafiteer, ctiaegtwonsebondt siountelr TENT | isn shetkkdSWR shdp
one cycle of \hfh%d opg afetéfrﬁﬁ%e%%f 406 'i% Fb\‘%mhnﬁé " &&SE%U%&{OME

lock switch SW and the battery 30 swtc ange, pro essl ng exit

theeMA\I oops t SOURmkeing eABale o s2eFerRndsd -r ouvheR. thETA¢ @erleﬁsison
and WACRO s EEnal FF4b)T StoddesSihgowdere Bef ostepescrddi o tSomprdte ! /the
fﬁgro‘_ﬂ' ne, 1l &F €48 rEwEND? oPe3G'Bl. " l%wé\peer,r eLALhORRY Rt
counter equals "4", an error processing routine (step 1821)
1s executed before returning to step 1783 to repeat the
REWIND operation. ) o
20 - An error processing routlne (step 1821) is provided in
- the event where the film has not advanced, despite the
rotation of the f£film winding ‘motor 510. However, this
routine is not directly related to the present invention,
and is thus not discussed.
. 25 LOCK Operation .
_ Fig. 25. illustrates the flowchart of the LOCK operatlon-
which diverges" from step 21 of the MAIN flow. This
processing diverges when the lock switch is set to ON and
-the photographing lens is stored.in the lock position.
- 30 In step 380, the port, initializing operation is
| performed and the mode of . the ports on the CPU 100 is
- ' sw1t_ched from the input mode to the output mode, so as to
' conserve battery power, as was previously explained. Then
step " 380A is executed to eraee the mode indication and
- 385 battery 1nd1catlon from the LCD display panel 32.

In step 381, the loadlng request flag Fippg is checked to



35 distance neasurenent step, lens latch and focus position will be given.

Reference for this discussion is nade to 70 Fig. 28. Distance . R
measurenment steps are represented in igggenments from1l to 36. As indicated
in Fig. 28, the distances for these steps are listed on the right side of
5 the di st@fEermiasuiénikt ist 86%. tPod .ex i Elagchs ngekukanfnt theep
"1" correspeadsnyOehdNFiageri i fndsdchborea bageterhihesienritlis set
correspond as_.i ndi cat ed. i t he zoom node,

3.7 - 5 Al Fig. 28, i
| ens Iatchégtgpénaﬁéepe?ragsent Rorh  Lost jyes {lt%Irlgr-eBnéglﬁgiYg",p"wer

‘correspondtagthe tIeD hpamekt daceremoyed.entWiiest epthéromhe | loddirid 8endf t he

zoom l e or exappl fqr | nt step of ;1. he
i deal f(r;%uéi?)%sﬂlpgﬂofgr?. ghel' gr?sa%lig\fc%ﬁ?ﬁ%?@@ rﬁﬁpe%eetlg?c ‘step
of "1" al e BEEM: BNDARATEORhsubgpuphnenofinstapf 884sigomaiiedn from a

range of g m-'Efﬁr]slt%t'i) F@é%? '@aﬁ@f 2 ggért h'm_ gﬁ.ﬁlﬁ'ﬁptsﬁiﬁéhofstﬁ%;,l_lagtz,ery At
corresponding. to a latc of ,"3", e ideal faqcus, posjtion.

| atch step®¥ ‘,’hasﬂﬁo?aar %bﬁgcgﬁ'lﬁ'ghtélygnaé:te Fhauttes an o?\’ﬂ?‘ﬂ%ﬁdhgbi ng a
range of 3Iétermime mifThtheel dataothat! lwasobhpotted haver clidthged from

IS una t L p-focUs togr ] for.dj st .
neasurgin(gn’%ﬁest%%ga (a)fhé'{.l]-égt-%éqgga g\ﬂeﬁg{aﬂ%@cgﬁgﬁ ?gg? n tﬁgééogﬁg%djé.s I n
this situdtQ ofhange,c| pEeEesSERI0rIeHr todi stapc S8 nilegpring bthrewghoned

bel ow) is step® bBest-Be7LGwitanes pausEhefisezst hen v eBps 257§ reptibe -
svi toh 30, EFTnee the Banas o Bet%2ian chhel FrsTirRR B eBREY, st o
node. | n tadrtumkrewiboh, sestdingsi.ch Chensthevesdis faoshanget, o pos@r i ch /
corresquegﬁbﬁiﬁafygetﬁ@ag@@_iﬁgnéiepﬁ s#ép-388."36". As shown in Fig.
28, distance neasurenent steps "1 . o
. Based upon the switch data input from step 2389, step
390 determines if the battery switch SWB is ON. If this
switch is OFF, processing diverges to the above-mentioned
BACKUP operation (step 391), while if it is ON, the
20 condition of the lock switch SWL is checked (step 392).

If the lock switch is OFF, 'p'rocessinq.- of the LOCK
operation does not have to continue. Thus, step 392A is
performed. This step switches the mode indication and the
battery indication on the LCD display 32 to ON. Then, step

25 393 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 -
previously described. If step 393 indicates that there has
been no request to load film, processing diverges back to

30 the MAIN program.

If step 392 indicates that the lock switch SWL is set
to ON, processing goes to steps 395 and 396. Step 395 tests
whether Fyppyp is equal to 1, ‘while step 396 tests whether
FLDRQ ‘is equal to 1. If the tests performed in either step

35395 or step 396 is affirmative, a test is made (in step 399)
‘to determine whether the film load detector switch SWF is

3



and "17" .correspond to lens latch step "1" in the macro node. The i deal
focus position of macro lens latch step "1" is 0.96 m Macro lens latch
step "1" allows one to take an in-focus pkg)tograph in the range of 0.94 m
to 1 m Distance 35 neasureneht step "18'¢%torresponds to nacro lens latch
step "2". Thesetledo fOFFS podidwenef pr inic st dpans3bst cindt ep9é2"are Hotils

the sane as t " | h de. . This permts
one to take aﬁ%gﬁcdsﬁé%grapi%o%%edéf a%n%e;‘.b%‘g)g'{%;omm to 0.94 m

Di stance nmeasur eneritepsp3976ando 328" acheckawheties dihawi fildwri oaddngo
that iin-focus a&&&@&&@pl&m&dﬁ SAFSIIS b@eb.otbumédzm and ﬂcrenam!mnat

those steps. _That, is,_the |long djstance_side_o macro pode_and t

short di st artdaHNDAERELR nFHHERh F¥F o %rﬁﬁ'ﬁﬁé’i‘]??ﬂdt ke PenQEF rl&nsttrﬁ!’
boundary on t897,0prsbedsinge goale tic dtfep f:m:aJ,s v&(én*anga'-' 4R *%h& Nt EOTOSEE -

(4 m to the %cia ¥oOM INe ShGLbaftslanGhe! S 1861 " Afd

ke
zoom node (0. I's avoi ds [ on eréein p ograp I ng canno e
performed in tistemcdt@znote ¢atltede oIff thet bestoperifornedt dncstep 397 is

measur ement s nddRit 1 w106 P 0N ¥kt Dy e MU hyglié)pﬁbéiti‘@et hgYBidksing
switch 30 to svmtcgajo the macro _node in response to .a warnin that t he
t aki ng - of 1:9n3°r?sf St -apH T SteRhR93 mesults ﬁé‘ PodiR e BNatce

neasurement  Fygypnp Hid 2B g0 r aseordeht eeltert (ot cdsn:spsap4ba9&ndf 40h1¢ reY O
mode. In th'ﬁ&aﬁiw%ﬁnigiﬁwtsﬁﬁlﬁ’@ﬁ ¥ ”Stéﬁcgidfn 1¥0chh§eq.

rel ease | ock i s not perforne I'n the macro no di stance neasurenents
from" 1" to " Freregfiten Rracessing I%W@%Qﬁ)sm 15tep 403, - whgre a5 check
per form ng ao I:]_IgEma‘aﬂ FT subroutine - (M SIFT subroutine), to be

?rlezgurzsrgna lOW.. 1" :l:ln,S a:%(pgl and nst':[eq:e 4%B4C,r%£rm q:e’ismq%%gedd t?xta%n%oth the
loadlng request flag FLDRQ and the loading end flag F1.DEND
are set to 0, power to the LCD dlsplay panel 'is removed in
step 405, ' ' '
In step 406, the switch data- that were inputted in step
\_ 20 389 are stored in memory and the processing advances to step
387. If one of the above~-mentioned flags is set to 1, step
- 405 1is skipped. Thus, electrical power continues to be
supplied to the LCD display panel. '
" Thus, in the LOCK operation, when the status of the
25 lock switch SWL, battery switch SWB and film switch SWF does
' not change, processing stajrs' in the loop of steps 386-387.
U When there is a chaﬁge 'in the status of the film switch SWF,
only one cycle of the loop of steps 388-406 is performed.
When the status of the lock switch SWL - -and the battery
30 switch SWB change, processing ex1ts these 1oops to ' advance
to the next step in the routine. - R '
. DATA I/O Operation and MACRO TELE SHIFT (MT SIFT) Subroutine
' Before describing the DATA I/0 subroutine, illustrated
in Fig. 27B, ‘a description of the relationship of the
35 distance _ measurement step, lens latch and focus position
will be given. Reference for this discussion is made to




the zoomlens 11 is operated to shift the lens fromthe nmacro extremty to
the tele extremty in the zoomrange to 30 correspond to lens |latch step
"1". The ideal focal length of |ens tch step "1" is 9 m a lens latch
value of "1" permts an in-focus pictdlre to be taken within a range of 5 m
-[err] A ddzpriggd on of the MACRO TELE SHI FT Subroutine (Mr 35 SIFT), wll

now be given, t Wi I ti t ATA |/ O : i on.
Reference is m‘%‘%%ﬁélegs%%%ug%g‘e%@nggs.s%orr%eﬂ%)s iegfuesés)éi)'gﬁgaThé“?i rst
step perfdmarenentshefpAmMA 3/ bositfrout AR (dddsated) , ins Rig.col@er tthene DX
code of thg dtdriBddatol Sthaadedtieps! - a1 BECd 0 o) ¢l PYgABNSideVidy

val ue. At 5 s_%le 422, the zoom code POS i nformati on of t%e zgom lens 11 -
i s al phd &Red ég'al"d:%/i’éﬁﬁs%eé'i&)‘b%ursé%at FOF f8XagPd & m digFanse The
resul t ant mlaswremninte sbapr "1¢s correEpordof tyasi ai i ool nﬁhar rdisﬁf(‘{%é:c X
open aper tur. - er tB& siLigned at e s ifie oca
I gngt hp'pogn:éta%(ﬁ% %ﬁgéesgec%%w_ u(’)f- gt'ﬁe zo%mg"]'éns %gi't iGhed at
the wi de dndieated in Figep 284 imthezean aoisor dersh ateh istens ane

[Feponse ep-amaitEl o Wéps Sb80 "l any OPy2fo] P10ugodtddbariiitly |
I St an . ) ;
(Le) oaf, For the | dlgtancd medurement, shend,Lramorihid (118" <66, S8 ne

(see Fi g. zdom ilensomd et e¥br séxampBd, oforha BAERahte melsniementofstery. 27B

h Brep aB3 o f05 AR PR TR AL L ST e PR P e Amim
subrouti n81f"s il Pedt- When lagahesstarvwEutiidutaklovs cogplta etiake teest i s

per f or Tedphetdgkabh Af ah e fRhRATDIE Jr 3¢ dnfd rangeSWr 0 ml (&t ep®
434) . he result of the test is YES processing diverges éo a RELEASEw
Lok PROCESS) RGRNANGS Reagutenent sgtep, afe 21, corresponding to a

latch step of "3", the ideal focus position is 4 m. At
latch step "3", a photograph éain be taken at an in-focus
condition having a range of 3.7 m - 5 m.
The electronically controlled cémera _
20 ' is unable to take-an'in-focus photograph of a i;’
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
below) :‘is shown in the LCD panel 32. The user then switches
25 from the zoom position SWZ to the macro position SWM, by
* manually operatinq'the main switch 30, so that the camera is
switched from the zoom mode to the macro mode. ';J
_ In the macro mode, lens latch steps are set from "1" to-
19", which corresponds to distance-measuring steps "16"-

30 "36". As shown in Fig. 28, distance measufement steps "16"
‘and "17" cdrrespond to lens latch step ."1" in the macro
mode. The ideal focus position of macro lens latch step "1"
is 0.96 m. Macro lens latch step "1" allows one to take an
in-focus photograph in the range of 0.94 m to 1 m. Distance

35 measurement step "18" corresponds to macro lens latch step
"2", The ideal focus position for macro lens latch step "2"
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descri bed bel ow. 25 If the result of the release lock flag test of
step 434+is negative, step 436 is perforned to determ ne whether the macro
tele shift flag MI SIFT is equal to a valyq of 1. If MI SIFT equals 1, a
macro tele shift processing MFSIFT subroutine is perfornmed  (step 438).
This subrouti e, tHe i samet ast ethdth fory. 12%s detrdls stepvén9¥ riot athenzobm

the zoom not of at e wd NS P ' he.zaqm ?cﬂﬂst onegds
the tele extr{é‘ﬁqagy. A le$ é%’?é%%e%ﬁﬁa?%‘e‘té%"%oﬁfﬂ ﬁ{endé, the %%érlp%‘?zéé coég
POS i s checkedhat rangg 98392.28dM 58s€d%p®n the obtained code, a test is
[rﬁde' at_tS_tep 35d43%%g{:3§ch|0 M[hes\hfémémi l@@@gsuslbeﬂtﬂ:seisﬂf t'ins"pwéésﬂzmp,\ghagg?,
e position code equal s [err A,l 0 etween steps, ¢ an

occurs untiP ERE¥BodH Fgﬂs 2888 FPBHeé"’s’%@ﬁ“fsh\é\ﬁqn'ﬂgrﬁE@r‘f’goiscBﬂﬁsﬁ%ge
equal s [err].inV\betht ther zoomn eaisd r machesmbliespati tthoseMsteps’OS Thatl is,
[err], the re S atqls f. the: 200 1,S. S e d o] 5
f orward rot'at¥§% glf‘{'ﬁ]ehzl%%%%ﬁgt ogl%%g{argnﬁgéeé&ééﬁﬁ) %ngt g?ﬁtgt é:%e23§g8kgs
been execut eddishangessiden afodtherzoon nodekate( sverlapped tin deher FrRRgS f

the zoom | ensgi-gnatHd b RthddryNBhe tHE A B stRle (Hid&T 1h thd 0€Bcus
bet ween stegs 4385 agnd 4386 occurs unti/l t$1e %O%I n crg%de PCOS egual shCHt
10 When t hi9 F3RPReAR ithesdtaqre prde pbli M) e &9p etiit?d" any, PR gHae shor
extremty, a dbstancéosildealim (eepfddsy)rangepihhi étiet zomomade (@it mpa

of the zoom .' | 0 ibhe MACRQ JEL. E(}M}}l I -
subroutizne. ?%ce%"sqir%éc%ngggﬁhgﬁéﬁhret urns %_O%o?pﬂd;r} 0 %shg%ﬂ‘?f\ I?.%)
oper.ation. 15performed jfatihe naggovmedse ThecagigeTofvit Bretpaddigntit the

]g)f ﬁ.?h 29 ftmrsittam%@ts n@(ﬁ?iéh?h?zﬂ&»‘m ffﬁn@h@@g?%@i&ig‘at'mmﬂmny

ro e ro extremty to the te xtremty. whe e di stance _ .

masurem%iﬂ?ﬁ?ﬂ%ﬁ?gnzpﬁdf“é Pe8¥3 cﬁnt?ga_[gpe srwg‘il:ch‘ i §P tﬂbe MRFe° Bade 28

After the mine@?bmcupesathmmm THi4: ST EpRing -of an in-focus
photograph is impossible in the zoom mode.

_ - 'pistance: - - measurement  step "36"
correéponds to lens latch step w19% of the macro mode. 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

"]15" correspond to lens;latch:éteps wi® and "3"-"16",
25 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

" macro eXtremity to the tele extremity in the'zoom'range to

30 correspond to lens latch Step "1", The ideal focal length
- 'of lens latch step "1" is 9'm: a lens latch value of "1i"
permits an in-focus picture to be taken within a range of

5@ e, . _ i | _
A ‘description of the MACRO-TELE SHIFT Subroutine (MT
'35 SIFT), will now be given, together with an explanation of
the DATA I/0 operation. Reference is made to Figs. 27B and



SI FT) .subroutine, it perforns steps 440 and 442, so as to produce |ens
latch data (LL data) and exposure data (AE data). These two steps are
al so perfornmed if the result fromthe y@st in step 436 is negative (i.

MI SIFT flgg %5 ggs na eﬁual 1). At step 444, a test is perforned to

det erm ne A5 tBig AAPEHEEI8Rtch SWR is set to on. If the rel ease
switeh SWR i s CFhe zf:msstt ‘staps g fhityed s:madeheasDAE'Avaesubheutine

hot t f t 30¢ | t [
D" oep, YAEERR RN, L 168 EBngHrr, chle, W SORLOBE ehe o (e Ey o

| ock swit chomdedi gnairhetﬁemenarAuq @@pésat iS¥n $%®%tb*akkyt yaduep 44At

creatingg asféi:eﬂﬁﬁ staBIRKOIP¢Rae PO irformatidh 'SF 0ase »dbh Chey\R1h S
OFF, the photonetry switch SWs5 is,ON. and the zoon1smnaﬁh SWZ or 35 the

macro switth TURPASCRRVerted) Eqskietd,aBye¥BasUERi SPErakdrR; Aokt UFe &M to
448 are cofteRnt2 péfﬂfcbrmzltanwawhaherarlelsulctonmfrns&s togstamonist epf 446

I ndi cat es a tometr t e, £ oy e hES
Lhatathenphat @ yﬁWl SheVBpSe Sfle l rg:ﬁo 10) 4. Llﬁ y%}%\uf'A /0

the test in step 448 |nd|cb¥es that the lock swtch
operation #fVErgeeipieRetorthbher aPechi iefdel 8RR F\F‘{jﬁdéljrlaﬁﬁll—#mﬂhew%“elst

made i m@t epsgddei ndi eakes t hatoft Rehe e«icﬁﬁﬁelémtl%’bﬁvﬁnhéu s&t Ee GNm@ step

450 is proges sed er uter ramdriv o a.RELEA

SEQUENCE opBrh “lph ‘ﬂ us‘t‘r%tﬁ%{m i g %grg,rg&}gv BéH ot 546- LENS
LATCH (LL)rSubrosaei he thetdenplesibnoafiseep 4$2dwnstapH 6 islexetstadce -
measur emeni, i ﬂf;%”%iﬂd%ALAF..Q%\%%)reﬁénQOHX‘EEt fohOuife G, aﬂ.?l%nerI?u‘[P(ggnt

step (AF step) The di st ance nmeasurenent step 1S
restricted fb'a’nihﬂﬂuhg$%v sLnEnpHbEPUELNS dAded] fde num val ue AFmax of* 7
36. Theseafter,astep ﬂRBZLEnspnAfrcHrrquL)W&awbﬁntanéet(@ea g o or IBdends
to MMEthaﬁéﬁgieted step 430 of the DATA I/O subroutine of Fig. 27B
is performed. 1In th;s step, photometry data 1nformat10n is
input. Then, in step 432, an AUTO EXPOSURE CALCULATION AND
FLASHMATIC CALCULATION (AEFM)_subroutine is called. When
20 the AEFM subroutine is completed, a test is performed to
determine if the release lock flag R;ygeg is set to 1 (step
434) . If the result of the test is YES, processing diverges
to a RELEASE ILOCK PROCESSING operation,'at step 435, to be
described below. o | o :
25 If the result of the release iock flag.test of_step 434
is negative, step 436 is performed to determine whether the

macro tele shift flag MT_SIFT is'equal to a value of 1. If .~
-

MT SIFT__équals 1, a macro tele shift processing MT SIFT
- subroutine is performed (step 438). This subroutine,
30 illustrated in Fig. 29, starts a reverse rotation of the
zoom motor 10 at step 438l. This permits the zoom lens to
move towards the tele extremity. After this step has been
completed, the position code POS is checked at step 4382
.and, based upon the obtained code, a test is made at step
35 4383, as to whether the zoom lens is in'the,position where
the position code POS equals "By". A loop between steps
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macro ‘switch SWMis turned ON. Wen the macro switch SWMis not ON, the LL
subr.outi ne concludes that zoomswitch SWZ is ON and performs step 4283.
I'n step 4283, the subroutine 20 decides if3the distance measurenment step is

| ess than or equal to "18". an affirmative answes: |s obt ai ned, an in-
focus photogh3dh andn43B8 ocgMzs untili fhe zanm lAng. EACEQ#HT—*@F?" sueh

fﬁg4d: Zt gﬁgg%s@ct ehaebtagﬁ&bhecaaef%@r quaqgesen g t QuHE9 it isd %Txt.] Y168k
nmeasyur e va en e . e

o o oo FeachRg tha . PRestiol’ ariters 508 | farals’ dhatet thE Foversace

as Ito V\/ne:]herrbhatiens dfat thest gpohl notdresdot has csthmmd tamd'| &. nd¥wal LL

is less t L i t te

pr ocessi ngage Fﬁg an ’%ﬁt g}f,& g%f }:B flt%gv&é @?’att Sronﬁégb\?f% &@Qg g4r3e%1

than "1", theAfiees $b@2h4%%phiﬁ ‘PgePnE?‘éﬁ‘éEﬂdbythi"P°€ilh108t epdd2B65. is

Yhe processi nghé&kegn stép! hssp Teo' a@t%%&ﬂ@ 9% the MR Aehs 18 SXPREC,

when the distance nea ure nt s equals_"2", a lens_latch step of "3"

IS
set. As preW%@Fy“’H?%%uE%%dC%ea%ﬂ egwah 9 'It?lg'“ 287 QPR }a?gyﬁ%esteps
neasurenment s{®®s"dnd04386 eecuespandilt ¢he Ip@%[ieﬂfdnve:dmdatéduﬁs?pcgf

"1, 3 to 219", n the_di,stance e I
or greater]'? ]@Pﬁenvgﬁe °§f"e|3‘ei'f’8§s r?ealéugéﬁgﬂ é)%g%& 88 ?%@z}st:'lt%é' se tﬁg
macr o mark blteke fexreningl aozqommmrsbcmeéshenaﬂwmm applied “to

di spl ayed on'g L‘éﬁedlr'ﬁﬁaébid?ansk thebl ihdm mblozddi t4RDs Fomp1etes | O8K
nmed, because_when the di st

f'a%uﬁﬁﬁéﬁt'iféfgmtﬁﬁﬁ?:t R e S TR R

zooéssr’m(rje |ttrrl;?:wnsmbleot@l;épkmmmfnthéooimm?/cplo:p?lraetld'ﬂnus it is

Coreracts 48, oo MRS RRELTE il et Sol8 Sl e kP gEStotlitd:

prevent the t<a¢<|ﬁ@?on%nfénﬁtbﬁnﬁoéasapﬁm hipy methed |for changing the
zoom lens 11 from the macro extremity to the tele extremity
when the distance measurement information indicates an
unusable range in the macro mode. '

20  After the main CPU executes the MACRO TELE SHIFT (MT
SIFT) subroutine, 1t performs steps. 440 and 442, so as to
produce lens latch data (LL data) and exposure data (AE

. data). These two steps are also performed if the result
from the test in step 436 is negative (1.e., MT SIFT flag

25 does not equal 1). _

. - At step 444, a test is performed to determine whether
the release switch SWR is set to on. If the release switch
"SWR is OFF,. a test (in step 446) is made as to whether the

_ photometry switch SWS is set to on.  If the photometry

- . 30 switch SWS is ON, step 448 is executed to decide if the lock
switch SWL is ON. If the lock switch SWL is OFF, the DATA
I/0 op_era'tion_ loops back to step 444, creating a release
standby mode. That is, if the release switch SWR is OFF,
the photometry switch SWS is ON and the zoom switch SWZ or

35 the macro switch SWM is ON, a release standby mode exists
wherein steps 444 to 448 are constantly performed.



subroutine then proceeds to step 4293, which will discussed 15 bel ow. Wen
the macro switch SWMis ONin step 4282, the LL subroutine proceeds tp step
4288, to determ ne whether the distan 4_neasurenent step is greater than or
equal to "16". If it is determ ned tha is greater than or equal to 20
"16", step 428%2fi &H&Lﬁ'é&m,OMQh@ ce s'ltﬁ" 11?5 stiept ra\/\ﬁs eﬂnaiﬁﬁtébetﬁia%t ance
measur ene st ep. en, . step. 0,is. or erei.n the

val ue of Eéﬁs H‘F&t&’.“%’é’p Tﬁﬁ’%?i éagetist foeetl"to ﬁﬂfs §Fe|§“b? e68ﬁﬁgu9 I N

f r om bei ngheettest ih stmpl4@8eﬁsdﬂaatBSStaptcdﬂnesbnﬁd|mgit@haSEB disst ance
measur emegfy S Q éhtg&vgggggtbggkskgp 9 e re -
subroutlngh rggge S to %54%§flto deci whet her LLtﬁé %Fgg?éﬁﬁﬁkgﬁaor
equal t® MAIN"program. |s greater than or equal to "19", LL is set equal to

"19" in step 42@3tnkntagddi inaaa, m gtepn 430 Imanc‘altae ChAVPERe &e&@tasbo 1 SO_

t t ,
i nk. _ TheRAFCh, BEE LS B Lo DRZTACSrRD ‘{?q’t K@ GeeredpREReifiiind  ©
t 00 cIoseCPmPPﬁ§r0§ﬁ§9§aﬂord§1¥8¥9§Fa§PoFy ELEAGEcSEQHENCE opBratirRe is
then Comkfiggtggqear Qﬁeﬁibngﬁe%i{&”ﬁl%euéé NpeBdA |/ O operation.  In

t he macro groce55|ng 0 set or the release |ock is not
perforhﬁdLEEStﬁh CH (BB) pRybsgnEineng i s pOSSIb|e even if a subject is too

- close. If the ﬂhstmenreaéubemwiﬁéﬁpsmmesaﬁ haig' 1630Ln&i§@aﬂ888

t 4292
ot ops i omeagtEenant, inrarpakian éRanﬁﬁs?n&ﬁngpnagggw Aot BoBdEtRBES: nese

steps. Theasuseméht ds'ee[anddmrestepozrrem sttep | 42pRovi siTheal Ristanceo t h
| ens latcﬂeééﬁ?eﬁ%ntageﬁﬁ &Es?eéérﬁaqﬁdaio heﬂiﬁgﬁﬁmtgrgﬁEekghlnthE EL 'S

| ess than or equa ess an or e
subr o} N sat ARKLTAIe Y HRe AlnessPhg36. Thereafter, step 4282 is

performed, wherein a determination is made as to whether the
macro switch SWM is turned ON. When the macro switch SWM is
not ON, the LL subroutine concludes that zoom switch SWZ is
ON and performs step 4283. In step 4283, the subroﬁtine
20 decides iflthe:diStance measurementIStep is less than or |y
equal to "18%. If an affirmative answer is obtained, an in-
focus phdtograph can be taken in the zoom mode.
Accordingly, step 4284 is executed to perform the necessary
processing to provisionally set the distance measurement
25 step value as the lens latch step LL. The software routine
' then continues to step 4285, where a determination is made

as to whether the lens latch step LL is less than or equal \J'

to "iv, When LL is less than or equal to "1", the LL
subroutine is terminated and processing returns to the DATA
30 I/0 flow operation. When LI is greater than "1", the .lens
latch step LL is increased by "i" (in step 4286). The
proceSSihg returns to the DATA I/0 opefation;- Therefore,
for example, when the distance measurement step equals "2",
a- lens latch step of "3 ig set. As'previously discussed
'35 and shown in Fig. 28, each distance measurement step "1 to
18" corresponds to a respective lens latch step of "1, 3 to

pi(a -
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10 returns to the DATA I/ O subroutine. Wien the lens latch step LL is
greater tthan "1", LL is increnented by "1" at step 4286, the LL
operation subroutine is termnated,and prgcessing of the DATA I/O
operation continues. Therefore, for exarrpl e, when the di st ance neasur enent
step equals "28".15 a lens Iat ‘¢h step of "3" is set. = Thus, lens latch

steps from"1" andgy. 16" r a aI

meaguremant step ' tfh%g t}g o‘%/\%ﬁégn ’Eéggagﬁﬁg)ﬂig gk&% (&cgtR(%ESSI N%aagi _
Subr out i ne ThéOREEEASEaE%'qu@CE'Q@I 'NG‘EL&#%RJHW« Step A287%: 18 ewerntedy.
31. In thi sggulysputbn@etd dlehaeFoNaidra bmﬁndenaﬁg tmcmm.heb the WRLEArY

switch SWB s on step 351 f ot ec Q
det er i ne eFﬁ'é Bh& d}‘ﬁ)‘f’(’)‘%nsf“ﬁ' svﬁrﬁ:th gﬁ\sqs pg.ﬁye Anotéf fxgné.ﬁcﬁgeélsplay
det er mi nat i onpanelll te bl imk.estImeadditioe, (at reﬂepséBB@)clasf]tacg vRehdyer 185
the | ock posi n S fﬁﬂ'ﬁ h
subroutine | o%pg }:Aé toss(,at'\'l 41?!?;1%1'% ore, |l¥)&f a‘ﬁ% ery %._\L_M tgéﬁtgv%e
ON, the phot oneﬁsyrewepéhss;m i s Oknatdie Heangr koEwi"doh twy 358 otHle  hhe

RELEASE LOCK ERGEESSENGinURhaUZodh RIde) Nt i cfbdl#ﬂ.ltﬂé ogp bLkeegA Bﬁ-

t 4351 4353 t | f th th h That
the Toop 1 401 EPRPRaPAHERbCslt EPescif: A PRESBAREL: §ooTRNENEaRenPE  Ora
setting t he phbinkeasyaswaroingoaddF toorthey ussn iof) the ¢cankra ke chuSV\LONo

ON. When the Pﬁétﬁ%\ér%v"' mé)ABswﬁ t%wdséthhar%qws@g ek V860%E { €0
t he BACKUP oper at i on, in Flg. 18 and_di scussed above.’ We
photonet ry st%’%\ﬁeS’é’\StP? sfe?k’c’lg °f7FnCJ:‘P‘td-? T‘Ffé‘:‘!%thgﬁP‘PEﬂPPs sé‘c'hat OLE\I

prOSSESIng reﬁubﬁeutﬂnéhehahlﬁrabegaaWtoRE&EﬁSEzﬁiuﬁﬂﬁIbHIWinl|amsEhgsedSZ
il rates.the, set of instructions that 5 conprise the RELEASE SEQUENCE

OPERATI ON. 12 B%1%pper at i on.
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-greatef than or equal to "16".
 If it is determined that it is greater than or equal to.

\_, 20 "16", step 4289 is performed, wherein "16" is subtracted
from the distance measurement step. Then, step 4290 is
performed, wherein the minimum value of lens latch step

LLyin is set to win, This step prevents LLmiﬁ from being

"set to "0" -when a lens latch step corresponding to a

25 distance measurement step of "16" occurs.

After executing step 4290, the software subroutine

\_-  proceeds to step 4291 to decide whether LL is greater than
‘or equal to "19". If LL is greater than or equal to "19",

LL is set equal to "19" in step 4293. In addition, a green

'30 lamp flag GLAMPFL is set to 1 so as to cause the green lamp

"~ Gd, located on the back of the camera body 1, to blink. The
.blinking green lamp alerts the photographer that the subject

is too close to the camera for a satisfactory picture. The

LL subroutine is then completed and processing returns to

35 the DATA I/0 operation. In the macro mode, processing to

'~ set the flag for the release lock is not performed so that



di verges fromstep 450 of the DATA I/ O operation, discussed above. In the
RELEASE SEQUENCE Operation, an exposure control is obtained in step 4501, ,
which includes -activating.the 10 shuttgg of the canera. Step 4502 is

t hen executed to determ ne whether the macro tele shift flag MI SIFT is set
to 1.' If phaicOraphing is pospilbegl éverxifa csubieckcislctod ¢hesemcro

switch SWMis t | e 04 1asy RErdworyed, 15
whi ch execut esq\fT%l{l_eE ﬁ/&%g%ﬁéﬁl |§:|\_Ié4a ¥ eélg?z{'ll‘;) %tggkr Ofl%l %géé {ha?l\/l gléF i _
‘subrout i n&%ep 4288 ey Etep dfz%%éMPSFF?rE‘BBr&S’t i $RE cBAFEPnd® Y hfkect i on
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W e Y mAfaRs laSaefied hdve WPy Htdle otdiSD. | MBJESL MRETT | |
t he macr o dieslianam, measerenephostepapls Ipovisionakly sett ko zmmﬂoamt i on.

i ver gos F?é%?iif?ﬁﬁb%ﬁ%‘seeﬁ e, At R e ] e, &

operat i on i B5 imolesenthpg. ozzegnali £o4i"duss el bEhods Ilﬁstshé'»hf?dbr@tel e
shi ft f|a£éd\5513|15r --:t'esttﬁéem.vaaoﬂﬁiﬁméreibIﬁbﬁﬂiwe”@?an@ 450g3t0 1,

he bl et 9 T B o S B g i, Ws‘%mt Bk )
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W ND oper ati on’ se counter WPCNT i s sét q; to "4"
(step 4505’f)°°e%§3(ﬂﬂjrﬂf oche 4BA%r¥é9p838§3F6°8n8°F‘|tI1ﬁ‘1“ﬂsarre hﬁlfqﬁé’rev
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from "1% and “3%- "16" will correspond to each value of the

distance measurement step "1-15", as shown in Fig. 28.
- RELEASE LOCK PROCESSING Subroutine :
The RELEASE LOCK PROCESSING subroutlne is illustrated
20 in Fig. 31.. In this subroutine, a determinathn is made as \‘)
to whether the battery switch SWB is on (step 4351), and if
it is, step 4532 is executed to determine whether the
photometry switch SWS is on. An affirmative determination
- results in a test being made (at step 4353)  as to whether
25 the lock position SWL is ON. If the lock position SWL is -
OFF, the subroutine loops back to step 4531. Therefore, if
the battery switch SWB is ON, the photometry switch SWS is U
ON and the 1lock switch SWL is OFF, the RELEASE LOCK
. PROCESSING subroutine performs a continuous loop between
30 Steps 4351 and 4353, until one of these three conditions *
chahges. That is, the loop is terminated by_eithet setting |
the battéry switch SWB to OFF, settihg the photometry switch
to OFF, or by setting the lock switch SWL to. ON.
When the battery switch SWB is turned OFF, -processing
'35 diverges to the ' BACKUP operétion, shown in Fig. 18 and
- discussed above. When the photometry switch SWS is set to
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processing exits the WND operation and returns to the start of the MAIN
program * If [err] equals 1, the FILM5 |IND CATI ON subroutine, shown
in Fig. 21 is called. The nunber of pi®taures taken before the w nding
operation is indicated (step 45053), .and the WND PULSE CHANGE subroutine
(shown in Fi g. 9Py orj the,logk sy Es@EeE to AN o PYIReESNG  FRFuERS { he
W ND PULSE CHAMNGE MADROprbgeaino advance the 10 filmby one frane, a

determ nati on ﬁhﬁgﬁdgﬁgﬁﬁnﬁﬁgﬁg%‘@% o whether a REW ND operation .shoul d

t ake pl ace.. rs~arfirmative, -processing diverges to
t he REW ND oper at i ofighowdi2i iIFlwsteates fthe reskn@®Hpdnstimict fons Hhat

performed, ps Oééx,ﬁéﬂgeg% t REPERBE4BIRSUPNEE € opRRATRON.L! M ‘i‘?x'fi%t CopEL&Eidn
b . of the MAI'N

IS increased . Processing then returns to the start

program  Thudivergeschramsgtep A2RecrPfi tvecRATA 34Q epexatirmy dhgcussed
showi ng that aapéwer picture has been taken (i.e., the display changes, for
ifast ance, from show,.ng,{ he P iy how ng .t.he 20 nupber "2").
operation of the Sﬁ%b’éﬁﬁnﬁgiﬁgﬁoSépgﬁﬁg '%Pﬁ‘%&l&?ot%‘ dHIRORWYS %%ntrol
expl ai ned wit hisefobterined oifi gstep 34591, whigh Drlwiesesestivakdnynl the
program of igesﬁ@eféf‘ ¥ the camerdS UeBiepeUssd Fifgs: t%e%ndeiﬁcﬁégﬁetto
Fig. 34 has been condensed so as to enphasize the |nstructions that are
related to thedetprmineowhetherether sgere telq shitkt fag sMEpSTFTatis set

correspond to ¢&silUCtFON® BhlFrskhabte 1) By l®Ehdd Hledittsd o adécide
have been assigge{’j%t .h;ﬁ sane s#e S%H?Ugge inFig. 34 to nore easily
expl @i n how the"s S %%’F?a?‘ﬁ Y\%‘t h oé%? ation of the strobe are
interfaced w th thhelfthepmagramswhbeh BWMFiigs ONO @tepl@3.5040vie eperfeormeds o
be urrder st opgl Jiifth t de SREEE 3a NASLE MACRO SSRAFN PI 08 £ )\Nd Bbr 32t L1080 A Tite
all the relevapt Lol Uehi308:ifQ" 1L EndPEe3EE20 2 the SA™¥fr subroutine
explained in connection with Figs. 27B and 29; hence, a
further explanation of the-specific. operation of the TM SIFT
subroutine is not given. When the macro switch SWM is ON,
\ 20 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 éompleted, processing diverges to a WIND operation
(step 4505), to advance the film. The WIND operation is
25 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)
and the TM SIFT subroutine (step 4504) are not performed.
* © .., 30- Rather, the RELEASE SEQUENCE operation jumps to step 4505 to
- . diverge to the WIND operation.. '
. WIND Operation - . -
The WIND operation is shown in Fig. 33. 1In the WIND
. operation, the wind pulse counter WPCNT is set to be equal
- 35 to "4" (step 45051). A count of "4" corresponds to one film
frame in the preferred embodiment of the invention. In step'



79 Waen the MAIN program (as depicted in Figs. 9 and 10) is started, the

i nput conditions of the tele switch SW, wide switch SWV rel ease switch
SWR, photoretric switch SWs and | ock sygtch SW are read and their '
conditions are stored 5 in a nmenory (step 1, which is also shown in Fig.
34). Wen 415I¢§2main shiecih 88 imadeovbd tsee hdf ZBYmgsi L8orequal MAGRA.

position) g & pogiti qrﬁﬁ:féﬁéag M\%hr afasf er rD?ﬂe hg LOCK

operation (lescrl ve an own I n bac prdgram
that is spmﬁeiswimg exazts /sthemllm §qurﬁ$l%a1ﬂ§1 FE T rdlj' Fte—i@ﬁ isfardt to
1, while offar gheg MAIss pPdgi@mnd F@ﬁGDB ng’ set;um@ l1qf Otaepawum for

e o, Sﬁpimsﬁﬁm i8¢, ABPELGLA TEd G Aoy 1 SALLARS ¢ L o0m.

subr out i neambewhi cfi \palc&ui‘ésdltahenedb_eeﬂm*ee)the mi\mimige gperatios tis a =
| ocati on \Plzvﬂé&cg‘i'eﬁlhg%tfega 4%‘@5% %‘?H LS AR %gﬁzr CHANSE ts‘?zb%%{:h%' N 53-"

program Wwher el n sSubrodtines are carri ut™ once more
when the $§8PHoA® &gt h@3r?a| n1§v\n ezhlefd ithestepm45afs mat Ahftew OGQ9S| ng <

goets th 0 Sbﬁéfﬁ%igﬁpof theA’WISIbS@’Ui.Et iz tmmt @:pudhb&@t El@'ih'eOli‘:oOEdth(ﬁthQhQUFt L ic
swtc ored in rmenory an e in conditio 0 swtc
SW6 thé?v?ézmr &Xd N\ ﬁ&"% & deksrnd 'g%‘l%e’rﬁtlfﬂ%c?% 3Fesﬁﬁpg§%f’é$eﬁ(§es,
processi nQOgmmrstapREWNWWMMSSMbuﬁdertaﬂieagpFﬂ%EST eXffialthel. As
- noted aboaetef—ﬁime?oﬂf Ofés%fﬂfnﬁéfﬁ‘s‘cﬁﬁ:B%@shanhedm%QéoQ{@mt %6 o

value 1 is_set processi ng to step

éﬂ"o GST. Therefore g;

det er m neREHLINRe PPEFE iRhaw t%%gchgf‘gl nd§ s“%oﬁﬁ?’ @dPP%aFPr@“st robe

capaci t orisatonbke pﬁrm&h@msﬂr@mmgm sstepnssese cdhbpeSthp 558)

to 30 t n he str Gt oSy PEI N f

st robeggag%glht gtfwlﬁsﬂ:%g{ %% iz ﬁbgrggg ngggss.lslng QO%P$QE§FQh% BLFO start

char gi ng FREUERBoR® c%cﬁ#ért( é’tfep%h%6 aNd Begramt sfl‘@p‘SF;SAﬁ'—h% h&CD

char gi ng' 4k 8p1&FHERARBY S Therdiichisd its display by one, showing that
another ‘picture has been taken (i.e., the display changés,

for instance, from showing the number "1" to. showing the

@

20 number "2%). : _ ' .

Ooperation of the Strobe Unit " ~
The operation of the strobe unit will be explained with
reference to Figs. 34-37. Fig. 34 represents the MAIN
program of the camera = : Lo :

25 as deplcted 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
flowchart of Figs. 9 and 10 have been assigned the same step

'30 number in Fig. 34 to more easily explain how the steps ¥
pertaining to the operation of the strobe are interfaced
with the MAIN program shown in Figs. 9 and 10. . However, it
is to be understood that the camera |

has only one MAIN program which

35 contains all the relevant instructions for the operation of

the camera.

7



35 determne if it is set to 1. Wien this flag has been set to 1, the red
| anp. i ndi.cator Rd will blink (step 564) and processing is transferred to
step 50 for the 125 ns pause before junpingg o step 3. Wen flag FCHGDSP i s
set to O in step 554, processing proceeds to step 50 without causing the

red lanp indicatowhéd thebMAIN progiram (tarsar(aepaietedrm.ﬁ vagsat iSorsnd n1ohe

i nput conditio t el e t

SR, phot omet rir']% %\f’:\na%@%d V\isf‘lh P’gnﬁ rf(ﬂr#%%lm {)ge e?%a%zvg'l 't%(i))ﬂr |§@T
charged in thevfi%psmtghS%W'Sseleggs switch SR, mma;rqu ayictch SWS
chargi ng of t@n@aiééstwftéﬁtsﬁﬂni’fétfé‘a&ﬂ am NeH&i 2 ScSREPPHSns SALE #B6red

w | | drrect£rpcessrngtos Is wll stop_.the charging of the
strobe capac?tbt AnBePAFH @)FFePhé'ré’HiFQr’rﬂsl RdiSaShevRy i’E\Fgrﬁ'ua?r'*)y' tfhen
routine will |«lop hatk beisthp 383. iszédret@hangr gooMf pbled tdohob®r MACRO

z ror | ;
The-chargi ng OTFELER) (ool BAECEOBR, BoRIRIth, HiBMsEIny Y erdiffroiieg
Rd is turned GJFOIMtb@e§°§68Operﬁﬁééﬁssﬁdﬁfqmé?edzcﬁh¢meénﬁosbpyp 570, Flg-
wherein flags F5HGEH ek FEbICRRea M INCiESe? a0 Q:}ﬁ%Chié eRbwh Oifl- Fighf Bar, t hﬁ:

char gi ng of_t 20 sirobe ca acitor_is co eted, the proqcessing of ste
to 50 is reffd r\'ﬁ'é:'cff {:'é?rr %‘l‘ngAfl?‘Hr gcggﬁl'g igt spfeton dut é‘ﬁ“&ﬁ t‘&?’r’%f
depressed and ﬂlmgs)hDCMRQrandSWCHGDsSV\En& sat tb e lééfwrél ppuégagt falr a

there is a ch 65‘ I:Pe&ggowe{éé% S% Cgeﬁwesﬁ%‘%ﬁg‘t orret ri C SWI t eﬁ §/‘5

processing goes to_ste het

is QN If the 33hoBbABt r?m thet dmPols %n dHriong oefs A RS BEEK Xrrtad
550. ° ’V\hen i t Tife @iAIth:f@glrmmam@ ceher ﬂcbmsShwmémfefs (WﬁﬂcEm}ere
:)chesglrglgq%’ %rtgch‘gsss%t eg\ggf)agl oy Ss"ﬁr"ﬁgg%ﬂs ef’ at 7°§% sra"otcl?t%g"é’ hee
AUTOVATI C EXP@@ﬂﬁﬂeiﬂthhTB@ﬂ%@ﬂfsettings and then returns to the MAIN
prégram, wherein the zoom subroutines are carried out once
‘more. This time, when the positions of the main switch and
the zoom lens match, processing goes to step 47.

‘At step 47, the input condition of the photometric
switch SWS stored in memory and the input condition of
photometric switch SWS that was read at step 3 are compared.

- When there are no differences, processing goes to step 550,

which checks whether flag FCHGST eguals 1. As noted above,

25 when processing is transferred to the MAIN program, the

"~ value 1 is set for flag FCHGST. Therefore, processing goes

U ' to step 556 to determine -whether the strobe capacitor

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

been charged, processing is transferred to step 558 to

N 30 determine whether the strobe capacitor is being charged. If

the strobe capacitor is not being charged, processing goes

to step 560 to start charqing the strobe capacitor (steps
560 and 562). '

. At step 554, the charging flag FCHGDSP is checked to
35 detetrmine if.it is set to 1. When this flag has been set to

1, the red lamp indicator Rd will blink (step 564) and




( SAEAF) operation. In the SAEAF operation, illustrated in Fig. 35, distance
finding data Dv, photonetric data Bv and |1SO data 35 Sv are inputted.(step.
576). At step 578 , an exposure valug_Ev is cal cul ated by adding the '

photonetric data By and the | SO dat%Csv. Al so, a FLASHWVATIC (FM

oper at i ON PrHRERAHPL i 4/StPENE PErPEAORY &1e USo Eordittieaantes f madigagiiat a Dv
and | SO data Sv. ,Thus, when it is_necessary.to ﬁﬁs:ﬁ bgg strobg to aobtain a
properly f e AP INH RSP 11 agVReRABLRS £ 48 se§ o thid when
the strobetep 584, ¢yddendird gy dddedsH tu |dtdpe Seiwitthouk oMussirep R0, a
test is mades 946l WISkl |09 HALABE CUhiar oHRAN NG ddiat g he
.strobe isrequired. I e usSe of the strobe flash i's not necessary,

pr ocessBnyardatiipmsgckn tthe bapehseopRdtisssNekheit tehe swibehdiS¥ssed

bel ow.  VO8ReS il t30 Sl STFaTEssd it SHRODBNELBRBLrECRVATER Ybus

processing goes to ste 582 to determ ne V\,het_he[ t he, strobe capacitor
chargi ng 8p& 3O swt WeedkhapstroRe gapacitor 4gqeharagd: dMnthe
whet her theopss abo tBis®,1%s#t,r @5s,f | 66b,i 55ppsSbbasd 3.1f it is possible to

use the strobe essi | L. Rggﬁ - ORALaL:I. 0N,
after the red Fafpn%%%ngﬁﬂcga}%oﬂ{%???f%%ée%@ﬁ(£$§§°§8 ).Eﬂaygg g@r‘\:?lltir?uous
i |1 uni A8t ilh SHCAMS r SEERNPS§ ndVidl o dimeatnf BYeRessingh oo stePePS5Bhat t he
st robte W bhi%?wﬁ?&sllc%_t‘dﬁe?ﬁhh%gﬁ@#iw dfeh:@ﬁ%t&tweg&abaquxewtuﬂnf f i f |
i's not possi o fire rohe, "i_.e., e,strqbe acitqr, is n ul.
char ged, B%Sc&g iﬁ‘&ddilx?&pggé‘%li&a%°§ehdes &Y Fri ¢ -0 &ittut e ay
CHARGE opépapi backafttbestept Si3ng flag FCHGRQ to 1 (step 586). ‘The CHARC;E)
25 operation i gri bl rated..J G : ' IV he\
CHARGE operat i gﬁ%halégr?a?&%%g i{;llld:rnao(f:tL itggs ts \aérq't%g’gp 21:? %??’33 %%89'%?3% ?%ae%dtﬁg g
per mi t LEdPEPCEsEANggProvredgatrom stepy 5569 tonstep WisrheThe charging

of the strobe capacitor is stopped and the red lamp

indicator 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

20 strobe capaci?or -is completed, the processing of steps 3 to- ‘wJ
50 is repeatedly carried out. _

At this time, if the shutter button is depressed and
the photometric switch SWS is ON, step 47 will judge that
there is a 'change in the photometric switch . SWS. setting.

25 Thus, processing goes to step 48 to determine whether the
photometric switch SWS is ON. If the photo_inetric’ switch SWs
is OFF, processing goes back to step 550. When it is ON, 7
the red lamp indicator RA is turned off (step 572), the
charging of the strobe capacitor is stopped (step 574), and

30 processing diverges to a series of instructions that
constitute a STROBE AUTOMATIC EXPOSURE/AUTOMATIC' FOCUs
(SAEAF) operation. | | .

In the SAEAF operation, illustrated in Fig. 35,
distance finding data Dv, photometric data Bv and ISO data

35 Sv are inputted (step 576) . At step 578, an exposure value
Ev is calculated by adding the photometric data Bv and the

P A



the strobe capacitor charging is conpleted. When it is. 30 conpleted,
processing goes to step 590, wherein flag FCHGRQ is set to 0, the charging
of the strobe capacitor is inhibited and tge red lanp indicator Rd is
turned OFF (step 591). Processing then diverges back to the SAEAF
operation, whil&® WarapSis odsise dds FLARMATIE (FM) \Wepenatdamhdsyiexpartathe
strobe capacl Wirig €8 EQBBEﬁEQdeEME%' N818€8AckO MR 214 ea IpVCTHIC

whet her t he otorretrlc switch SWS i he photonetTic switch

is OFF, proce ST o s?@H%Q?“F& sjé’t #a’@e REReXYP £Q use thge strobe
Chgrgl ng- Of th:b sababgncagaprbpérn tiIBIumIFE’mttéd e@hmdﬁtrbphr ,edel&gp FF:[LhASH

i ndi cat or ur,ne step 5 r ogessl en retu ns to

MAI N progra 15'@1 r‘?@ Og (° 3§ Wé r"&@&s‘f’ g’?ﬂi’ﬁsqﬁ) e 1re
program it gcfésq FFLASH EGAJI doec it d:ct h®.bl i nk| ng of the red | arrp
Tndicator Rd, becayge gddiitsdHFPSParRs iss?riadteo td @étefﬁlﬂ?e 5ﬁ§thé9 flag

Af t d t t t th €
30, “Unt1 |1 ne FEPRBL SRR rlor M4 BTG P RATRE 1ohe qit ety 12 the

+~ndi cator Rd wigld bIfi nm;ev\kstlmlpeocmmshg iendthr nug:laestéa‘ypomm:ﬁr@sssngg

steps 3, 4 5 4 er
strobe capz?algl tagrQv r%@% t% ! ]%‘rq% I"on |s corrp]fl"l‘-“'ﬁ3 %pé’??'ne ! T‘OAL'E g %%glf
is turned of f bedowp SGQ}enaﬁﬁePI 589 mnmaMeFm%rﬁleabh i§et

to 0 (step 57%&%@&%}& R odeRs i90e Ydes UL Bt ééztes aautai—ﬁﬁnawh@r&hb%
depr essed and rretrlc Osvmtch s set t V\fenthe s{:g fbih
¢dehargR

i s needed but ® r qharging, e Si FPRELY
The Y€&d | anp IiBGlI omt cmesled ml madles t @t stetterm il nkhebhée tthe cupeciabdr the

bei ng-char ggdgebbpbhes G} OFBt Hdssititeh S 'fto'iﬁatg(&@fbﬁé%b” 1d¢€ %he
CHARGE operatlon pr ocessi ng- g es to step 5 toc
strobe, processing diverges to the RELEASE PROCESSING
operation, after the red lamp indicator Rd is turned ON
(step 584). The continuous illumination of the red lamp
indicator R4 informs the photographer that the strobe will
20 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 divergés to a
series of instructions that constitute a CHARGE- operation,
after setting flag FCHGRQ to 1 (step 586). The CHARGE
- 25 operation is illustrated in Fig. 36. . o
When processing diverges to the CHARGE operation, a
U charging timer is started at step 587 and charging is
- permitted at step 588. Thereafter, step 589 checks whether
the strobe capacitor charging is completed. When it is
- 30 completed, processing goes to step 590, wherein flag FCHGRQ
- _ is set to 0, the charging of the strobe capacitor is
| inhibited and the red lamp indicator RA is turned OFF (step
591) . Processing then diverges back to the SAEAF operation,
which was previously described.
35 When the charging of the strobe capacitor is not
completed, processing goes to step 592 to determine whether



whet her the | ock switch SW:is ON. If it is, processing goes to step 593
so as to inhibit the charging of the strobe capacitor and turn off the red
| anp indicator Rd (step 594), before re,é.?{nl ng to the MAI N program If the
main switch 30 30 is not in the LOCK po i on, processing goes to step 596,
wher ei n amﬁe%é&nwﬂm&.mwlﬁ@uﬁm Jdnediner Iﬂetl@éaplgotcbmetricemeedﬁ 15

d 5
So7 Tt i (SHibate rOPF L pkblBEYAGCEReL" 3P RULS s oY A5 TNE U S SrERaSEP
At step 598’ Broced@ieg charginger@td the fZB—'Q\‘%ebéﬁi?%ci-ﬁérr elis| &hen
{ ndi cat or fiih {151 €64 | 44 Cené Oreaa bl i{RQiiedtor ol e Sitned Wi tdeep

photonetric switc rreanl t hat, a her I nten take a
phot ogra%)hr)g'”t'he PEBcFﬁﬁfJnﬁn &td:re 'lﬁ it s F rﬂrtcf%" fg {:g‘bﬂer
that the sif disgceaphcitor is being charged. 5 - V\hen t he photorretrl c

switch SWS | r st
and 594. I n (s)‘ph %Qﬁi%‘g ﬁ%ﬁgg%%?{s‘? &?#gheha%e%éand
red | anp istRa®64 ke @atMe%thlinkwnecé#suﬂgetneﬂ diamp gmdi)faﬂ@ro t he

MAIN progrd] Mlcause”S£iggy ﬁénbb%pphmaerreg&tc w teh a6 disef N9,
program | gop occurs between steps as tq,char the strobe
capaci t'd ﬁﬁ"r ery mBffessin cBﬁﬁgrn%rtﬂnFFFpt fdrc F&rnd:q"(?p i i s

conpl et e, walitchiwestepnde.f i naitillhklse metnebé haaphled towr: dixe cam]:ete)lyi S

char ged -vi 5 i r o] r 3 ter.
button is elﬁg éépr%ﬁsée?éa gsﬂd“%etlﬁer andq{)fi;\hg’tnft? \mhur?f on is
rel eased, RURC]ARING ngoeF tHreughEheaplreR o FOMPT &ﬁ-ﬂgedsféﬁﬁsl ﬁare%'bonse
to the Insstsrmctssﬁ§ Q;‘set hes LNsnsrqur@sa 2864, 50 fahle 3Str0hfft@%pa€lhé0r‘

char gi n t co n .15 seconds, at step_ 596, o
oper at i 5‘5'? %g aﬁge‘ﬂ’gs 9‘?p?’63§e?"f &y iﬂ!ﬁé tg?ﬁ Ted
lamp indlcator 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. _ - : :
If the shutter button is depressediand the photometric
20 switch is set to ON when the strobe flash is needed but not
ready to flash, the strobe capacitor will start charging.
The red lamp indicator Rd will also start to blink while the
capacitor is being charged.
‘If the photometric switch SWS is ON at step 592 in the
25 CHARGE operation, processing goes to step 595 to check
whether the lock switch SWL is ON. If it is, processing
- goes to step 593 so as to inhibit the charging of the strobe
capacitor and turn off the red lamp indicator Rd (step 594),
before returning to the MAIN program. If the main switch 30
30 is not in the LOCK position, processing goes to step 596, "
wherein a check is madé to determine whether the charge time

€ ot S

L AT

. exceeds 15 seconds. If the charge time exceeds 15
seconds, processihg goes to step 597. If it does not exceed
- 15 seconds, prccessing goes to step 598,
35 At step 598, processing is suspended for 125 ms before
the red lamp indicator Rd is activated to start blinking



off the red lanp indicator Rd and inhibit the charging of the strobe
capacitor (step 597A) before diverging back to 25 the MAIN program The
RELEASE PROCESSI NG subroutine is illustrategs4n Fig. 37. In this
subroutine, a determnation s nmade iin step ©10, as to whether the rel ease
switch SWR i s(sGhep VBR9) it waenotha\lphptemes:gmg sWAkChn S¥S s QMep(mazning

whi ch 30 det ey gies Sgigswsiapnerpwt@my 6 Stuksha SPRiokegRiph, Wi red

phot omet ri c svmtc I S7no he red C ned F
at step 614 aRPRri ?@rr%@&:h%“*% Y%eimn%“p&b‘@ &h‘?t 9%@% h?‘f %
phot onet ri ¢ Sgti@lbbﬁy&'paélfbt ps asebng nch@ogedi o step 616, wherein a
determ nat i nls de 35 eth e W | e
|l ock switch’is ?hep élgﬁp‘(?%‘trjhg % ﬁ é % %/! ?p\lt%l(?hh
%hler ef ore, |fptdsmessimsesswrmﬂecBVR1reuqFFsteps pﬁﬂﬂorré?ﬁyémﬂ té%SV\S In
“ON and the |q h W PG ti th
Jperforms a con |%%mo%§{] obp g% %gr?btgte% 610 and 616, untcﬂdgg%g (i‘}mf es%
three conditived 3ammnisdicadqarBd t’ff% tygnad PEFm natpé'd’crﬁls%:f‘?ﬂer en
setting the r@l fasfes hidsk €YEhS MAN SeFdg¥emi he photonmetTry switch SWS to

OFF, 'or by turning th Iocks tchS t t tr ]
SWS is se%IHEo G:FgA% f‘f’ﬂ% ?3c Peﬁmgﬁgrﬁs é@? %%Po%g’gg:l% %tryét uar %ﬁ%}ﬁﬂ
MAI N 10 progrksep VheourhebeGWeaseSMlSchi&gv\Rﬂd SSTN, ?ﬂeaﬁe&q ShRhgRi Ehe or

Rd is turned % ﬁétégﬁéégiofngo}:h% St infim | SE 123 €8666nds] eﬁr62ﬁ7)til the
Strobe 22 is t en che 622).to0 dete et her

In ste
fl ash | f tFRABGLNG (QPRI3%IoN ’rga%?}“%Joe‘f?as‘Fp{‘rfph%‘fef SRR ﬁi‘SH e uaI s
1), ‘processi ngegnsceehatt otheepst2hbe o capa¢itgs Fd;HG?@Mgﬁfhnd’ GI%EP

to Q. sso afstfnéggﬂ@:%t oﬁ{%rgk”%ﬂ &ﬂﬁk@ﬁt&‘i&rﬁ%&ﬂw\vﬂﬁlb Pé UsButte P

t hi s sequence, eca e photographer 1s hot waitin take a photol,l
fl ag FCHGDSP button is being depressed. on the other han the

shutter button is released, the charging of the strobe
capacitor is carried out in response to the instructions of
the MAIN program. .
S 20 If the strobe capac:.tor charging is not completed
N7 w1th1n 15 seconds at step 596 of the CHARGE operation,
proce551ng goes to step 597 to. set flag FCHGRQ to 0, turn
off the red lamp indicator Rd and inhibit the charging of
the strobe. capacitor - (step 597A)_ befo:_:e' diverging back to
25 the MAIN program. : : '
The RELEASE PROCESSING . subroutine is illustrated in
Fig. 37. = In this subroutlne, a. determination is made in

step 610, as to whether the release switch SWR is ON. When
it is not ON, processing continues at step 612, which
b 30 determines whether the photometric switch SWS is ON. If the
P ' - - photometric switch SWS is not ON, the red lamp indica_tor Rd
E _ is turned OFF at step 614 and processing returns to the MAIN

program. - However, if the photometric switch SWS. is ON,

pr.ocessing' goes to step 616, wherein a determination is made
35 as to whether the lock switch SWL is ON. If the lock switch

is not -ON, the subroutine loops back to step 610.



20 will be set to O and the red lanp indicator Rd wll not |ight.

Processing then goes to 626. |If the strobe 22 is not ready to flash,
processi ng goes fromstep 622 to step 6%%_ At step 626, it is det er mi ned i'f
filmis |oaded in the 25 camera. If fi i s | oaded, processing goes to
step 628 fhedefute; tiE the re!\éwe swdtteho8WReis oorgyanne phetbmkmrgnd

thenreturn I N fl | md,s.n | aad W,

subr out i nE"s &ESN;#VAS r?BJcag}ﬁa% r]eqclﬁ’ r%’“ttoc}} ﬁéy eo%'tfdg:{i}ﬁ %ASE The
oper at i on PROCESS INGr gubgoutinke perﬁdamw ®Vi Gestﬁhaopbotbgopprtatmem a

cl ear indigglsPNedd t£ndN%1¥,at Hﬁt\/\,& e CIY¥ OR@sR OERE e U}Lcﬁth’&lscat I on

'is shown to he p otogragher ‘onl e attenpts to ta ot ogr aph
When t h& FhRENGS- 8/ 3bhgotogpt e‘r?ptt%’é“%%ﬁ(‘éa% Bﬁo?é&h&ﬁ'h swmrgl ng

status i nd:h%l'frleﬂ.léals% shdwth R td o) e seltarigign ¢ hef [.thﬁ:d;;ﬂéi‘,&’ry |srs;utch |

actual ly e The sent i.nventio S ribe th regard to 5=
a specifi ca’%o t'| ngo%&e%éﬁxr é’d‘ge%‘c?dlrlr?gg‘t sl?'“t |hs %ﬁ%merst ood that ,
the present i rWtﬁﬂ i e hetemetnial switehuiSHE eis ssekt mm OFE, soupehef the

fol I owi 916l MBw it chBOsibALINS oN, pfacag&mf | ety M CULNAUHY RRRH LUS 3

for a canera using a roll of filmthat s wthdrawn froma patron, the
appar al’-HsP5'°9r€B‘rrpr| sing: filmpresence detecting neans for detecting the
presence of sawher | thal fepeadea eswiteth PSWRL I D8 VWNJ thé | kieddlamg ng .

path in Sikgi%g%&a;Rd is turned OFF (step 618) and the shutter is
released (step 620). Strobe 22 is then checked (in step
622) to determine whether it is ready to flash. If the
15 strobe 22 is ready to flash (that is, Flag FFLASH equals 1)
processing proceeds to step 624, to set flags FCHGRQ to 1
and FCHGDSP to 0, so as to request charging of the battery
for the next picture. 1In this sequence, because the
photographer is not waiting to take a photo, flag FCHGDSP
20 will be set to 9 and the red 1amp indicator Rd will not W,
light. Processing then goes to 626. If the strobe 22 is
not ready to flash, processing goes from step 622 to step
626. ' '

,
N

-

At step 626, it is determined if fi‘lm is loaded in the
25 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 W
'WIND' subroutine is- skipped and control returns to
the MAIN program.
30 _ The operation of the charging of the strobe ' B
| provides the photographer with a clear \

indication as to the status of the charging process. This
indication is shown to the photographer only when he
‘attempts to take a photograph. When the photographer does
35 not attempt to take a photograph, no 'charging status
indication is shown, even if the charging of the flash is



filmrew nding nmeans for rewi nding said filminto said 10 patron;

deter m ni*ng neans for determ ning the anmount of filmtransfer with said
patron; and -stopping neans for stopping thegsew nding of said filminto
said patron if the alrmunt of filmtransfer determned by 15 said

det er mi ni ng neARERRLLY RAREK WA¥- pr edet erni ned amount of filmat the tine
wheg fsai d Li | m pr estine cprlesent i j:ngveﬁagsndeﬁscmem ha¢ser ised ewitle cieégardfto
sai il mhas be n e\ i rJm NOSIL i ong, 2 .
Appar at us acco dlgﬁﬁéﬁgg‘gl gﬁgﬁ%g&gg?g?npgg?%%%gtderér}r'l&%dﬁg' e?edns yd'rrglﬁ _é%s be
means for det candaystioodntivat othe | present s insentidon ntextendspateoalB.
Appar at us § i i i ' fpLtiating a
rewi nd oper Zét:i 0 &%%%émeﬁldﬁ%ﬂgﬁiﬁhn?i%é)b?hggp%}ﬁ?n?n ﬂ%‘fﬁcls%{'n% '
—determ ni ng means determi nes the anmount of filmthat has been extracted
“fromsaid patron prior to the initiation of said rew nd operation, and said
‘st oppi ng nmeans stops said rewind operation rewi.nding said filminto said
patron 30 if the anount of filmextracted fromsaid patron is |ess than
gaid predeterm ned anount so that a leader section of sai'd filmrenains
outside said patron; and the apparatus further conprises delaying nmeans for
del ayi ng the stopping of said rewind operation for a predeterm ned period
of time if said 35 predet erm ned anmount of film has been extracted from
said patron so that said entire roll of film including said | eader section
C L M 87 thereof, is rewound into said patron. 4. Appar atus as

cl ai-m’gd_-i n claim3 wherein said determ ning means conprises a filmadvance
det ector sensor that determnes 5 t he anobunt of filmthat has advanced
past~$ai d predeterm ned position. '
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5. Apparatus according to claim1 wherein said deter
conpri ses novenent detecting nmeans for detecting m)vemimﬂm;m Wﬂ@wlm
film and said stopping neans stops said rew nd opeka 28 ng
said filminto said patron if the amount of novenent of said filmbeyond-

- said predeterm ned position is | ess than said predeterm ned anount so that
a |l eader section-of said filmremains outside said patron; and the
apparatus further 15 conpri ses del ayi 8§ neans for del aying the stopping
of said rgﬁggﬂ operation if said detecting nmeans detects novenent of said
pr edet er unt of filmbeyond said predeterm ned position so that

said entire roll of film including said | eader -section thereof, is remnund

into saidypatrogy, %Qt@fnaﬁl&e&a&a&gﬁégg&ﬂggggg'ggtﬁgakgr}ffﬁwe%skg §8ify

predetern1ned anount I's at our f
Appar at us@a&€didiafy fiid mrihathel Hivithdrawn f¥om aheatranpsthesappagatusi ng

neanssconabmgegsanblner t hat malts a preselected period of tine before a

not or that perf gs said rew g ration is pQ g ﬁg SB
according to ang Re PEESENS’E e§e 1?gfﬂ??H§r eEBRHEPY k n€5ﬁ§e?6?
|nd|cat|ngfaaaadnﬂnlmodtfaIpnedﬁneHMﬂnaanQSJﬁlanwammmmdalﬁnmmsaddapaingn

9. Appﬁgggu§naggqadbgge§g.cIaln18 wher ei n sald |nd|cat|ng means
conprises a film,frame count . of said film 3% parat us according to

any one of the Bﬁeﬁefﬁﬁjﬁﬁ¥99n9ea"%8fﬂﬁeF§Vh“§éP8 ﬁPPﬂ[ﬁ%B%nb%tﬂeFé& i ng

nmeansoconpatsesa;a sensor that changes froma first state to a second state

when said f11m hgcBORRiARChOYEs 380 3608001 ALARO B CafblM AdUANELEY
US as C rre 'a

path. 5 in c erein sai d sensor
conprlsestéap§§ﬁrbwﬂtbn5§wﬁt@ﬁtrﬁab B@ddepressed when said filmis N’
posi tioned OVersﬁébﬁlﬁésméwﬂé(¥b§“é€6ﬁplng the rewinding of said film

into said patron if the amount of film transfer determined by
15 said determining means is léss than a predetermined amount of
film at the time when said film presence detecting means detects
that a leader section of said film has been rewound beyond said

predetermined’position. : o

20 2. Apparatus according to claim 1 wherein said determining
means comprises means for detecting the amount of film that is

rewound into said patron.

3. - Apparatus vabrding to claim 1 including means for

25 initiating a rewind operation to rewind the film into the \u/

patron; wherein said determining means determines the amount

of film that has been extracted from said patron prior to the
‘initiation of said rewind operation, and said stopping means

_ stops said rewind operation rewinding said film into said patron
30 if the amount of film extracted from said'patron is less than
said predetermined amount so that a leader section of said film
remains outside said patron; and the apparatus further comprises
delaying means for delaying the stopping of said rewind
operation for a predetermined period of time if said

35 predetermined amount of film has been extracted from said patron
so that said entire roll of film, including said leader section



12. Appar atus according to claim 10 or 11 for use with a T0——Tanera
further conprising a filmconpartment; and a fllntconpartnen

wherein said sensor changes fromsaid first state to said s EHW “IH"MHH"I
(i) said filmcover is in a closed position; and (ii) filmt I'Su

extracted fromsaid patron located in said filmconpartment is positi oned

over said 15 sensor. 13. Appar atus according to any one of the
preceding clains for-use with a filntconpri§ing a series of frames, wherein

said determ n|n S COMMIi S€es, Neans far, co ing the nunmber of 20
frames that ard %trrefﬁfgf &5 %woffd 1 raa]td é);{%éordl ng to any one of clains

1to 12 for use with a fllntlncludlng a serices of perforations, wherein

sai d determ nijng negy d %(assgrﬁ?@\%df Q5 94k nghl%?fg gadoaegérmlﬁ%hg

‘perforatlons that ar trans erre paratus as c

“Xherein sai d JEEHSNCHRY ifesH S €ﬁdﬁgé‘§"§a§.‘FG EF&P&FPFySSFSBEr tbapkt fgkermiges
hat as sai d fhlemarountansf eri e, thakd ndel eddlatidull NS saiat prehetafiaed
0 of perforati.ons that pass sai d predeterm ned position. 16. Appar at us
dccor di ng to ECsH % P8 wherein said determni ng nmeans conprises a sprocket
gear that engages said perforations, said sprocket gear being rotated by

rovenent of 8.4 11 hPoadathé acdlilAiy uh AR 1 Ovhoraly Qasdotaeteemnmg
preceding clains - M S 89 further SE%ISIH nmeans check mgt

whet her the rB&PRi ﬁam8r1§sﬁdmt>v?ﬂt—'t1§ %%t%@tb&% radﬁtts&éﬂasntﬂﬂ&ame
manner. 18. oAppasadust Abepr dirdy isa idnystoppthgt heearecatiopss clsaiids bewind

“heﬁ?'” sai d E egEE?ghwgéggnggﬂgsa§9§pfifﬁslﬁiéngégdrﬁ?%ron‘Q&pihgtgﬁount of

accor di ng to c nmeans_comnprises neans
renﬁvrng e|ecwpyggpnﬁoqérsqbd§5ﬂdtﬁgy@pd sald predetermined position is less
than said predetermined amount so that a leader section of said

film remains outside said patron; and the apparatus-further
15 comprises delaying means for delaying the stopping of said
rewind operation if said detecting means detects movement of
said predetermined amount of film beyond said predetermined
— ' position so that said entire foll of fiim, including said leader
section thereof, is rewound into said patron. '
20
6. Apparatus according to claim 5 wherein said predetermined
"amount of film is at least about four film frames.

7. =~ Apparatus according to any one of claims 3 to 6 wherein
' 25 said delaying means comprises a timer that waits a preselected
period of time before a motor that performs said rewind

‘operation is stopped.

2 " 8. - Apparatus according to any one of claims 3 to 7 further
30 comprising means for indicating-an amount of film that remains
to be. rewound into said patron.

9. Apparatus according to claim 8 wherein said 1nd1cat1ng
means comprises a film frame count of said film.
35
~ 10. ' Apparatus according to any one of the preceding claims



further includes a brake that is applied to said notor Mﬂﬂﬁm
according to any one of clainms 18 to 20 further 15. co

reel, wherein said notor advances said filmonto said filmtake-up réel’

22. A nethod for rewinding a filminto a patron located in a canera
conprising the steps of:- 20 (a), detecting the presence of said
filmat a predeterm ned position along 8filmadvancing pat h in t he canera;
(b) deter n|n t i t e [.a

patron; 5 nllg? %,_3”?9% %Le%bh%r gt@tg%%tiggr g\%ah {%fm%rftf]] mi r?t 0 ea'%cqr t he
pat ron:; dm:laf( d;h@IQﬁﬂ:nfrrgmt ﬁefﬁ-léﬁ/tn%lt@%%r%ﬂ idpsesondnatage| vheprsaid tfidm of
the fil M f RIS WS A& dda ALYy 114 SHNg s O ddJdRd iRy ;;asch
determ ned to have been transferred with the patron is |ess than

predet erm ned anount of filmwhen the | eader section 30 of the f| | m has’
been g ewaund bepsperSiaisl psedeleimediednpasidimni02vherdinteshded asamali ng
to C'a'm22 eéee% ‘;{‘eﬁhs%%l%t%f dehieeh @ﬂaEh% &?Sfﬁ&& 8fw11i£5$ didns £ilm
conpri ses HAVi H e a sensor so sensor changes Trom a
first stats 583511:1@1%@ s@‘é@hoﬁ%%@t@wlhd‘iﬂééwfhgswhﬁ'@ha back cover of the
canera is in a closed position and the filmthat is extracted fromthe

90 patron is at_ the predeterm sition,alqng the_film advanci ng. path.
94, P2 MM hod ARRRFAITG COCOFALREDE D CoaiRnaPeioF L he S e guitnPd
det aram maagnéﬂ‘ae fanothindgr oforfipt hsimata i Biim ammﬁpﬁradenbrrpam@es di vi di ng t he

filmintq H.rﬂ‘”c%antﬁerIg %&%ran%g%@h gglahse gaPeéhaf. fnﬁgo;“ are

transferre W th accor
wher ei n tHer st |shatee tq F&igysecens gtafket yhep bé?f%ﬁ‘h‘?l%ﬁ%‘“ aﬂ"b‘fﬁf t‘H% li"bngyh

of the a closed position; and (ii) film that is extracted from said

10 20. Appar atus according to claim 19 wherein said stoi‘n nm

patron located in said film compartment is positioned over said

15 sensor.

13. Apparatus accordinq to any one of the preceding claims for
use with a film comprising a series of frames, wherein said \(/
determining means comprises means for counting the number of '

20 ‘frames that are transferred.

14. Apparatus according to any one of claims 1 to 12 for use
with a film including a series of perforations, wherein said
determining means comprises means for counting the number of

25 .. said perforations that are transferred. -

15. Apparatus as claimed in claim 14 wherein said determining

means engages said plurality of perforations, so that as said

film is transferfed; safd determining means counts the number
30 of perforations that pass said predetermined position.

16. .Abparatus according to claim 15 whefein said determining
means comprises a sprocket gear that engages said perforations,
said sprocket gear being rotated by movement of said film.

35 ,
17. Apparatus according to any one of the preceding claims
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film and the step of determ ning the amount of filmthat is transferred
conpri-seg counting the nunber of perforations in the filmas the filmis
transferred with the patron. 15 26. An automatic f”"ﬂ‘uwnﬂmm;u '"l
apparatus for a canmera using a.roll of filmthat is wlt

patron, the apparatus substantially as herein descrlbed with'referdnce to

t he acconpanyi ng draw ngs. 20 27. A methpd for rewinding a filminto a
patron |ocated in a canera, the nmethod substantially as herein described

Wi th referencg i MeGHEAPAY mhid 3 Ghecking whether the rewinding of

f“atk\,//

10

15

20

30

35

said film is being executed in a predetermined manner.

18. Apparatus according to any one of the preceding claims
wherein said film rewinding means comprises a motor.

19. Apparatus according to claim 18 wherein said stopping-
means comprises means for removing electrical power to said

motor.

20. Apparatus accordiﬁg to claim 19 wherein said stopping
means further includes a brake that is applied to said motor.

21. Apparatus according to any one of claims 18 to 20 further
comprising a take-up reel, wherein said motor advances said film

onto said film take-up reel. -

22. A method for rewinding a film into a patron located in a
camera comprising the steps of:-

(a) detecting the presence of said film at a predetermined
position along a film advancing path in the camera;

(b) determining  the amount of film that has been
transferred with said patron;

(c) initiating a rewind operation to rewind the film into
the patron; and '

(d) stopping the rewind opération so that a leader section
of the film remains outside of the patron if the amount of film
that is determined to have been transferred with the patron is
less than .a predetermined amount of film when the leader section
of the film has been rewound beyond said predetermined position.

23. A method according to claim 22 wherein the step of
detecting the presence of the film comprises having the film
engage a sensor so that the sensor changes from a first state
to a second state indicating that a back cover of the camera
is in a closed position and the film that is extracted from the
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patron is at the predetermined position-along the film advancing

path.

24. A method according to claim 22 or 23 wherein the step of
determining the amount of film that is transferred comprises
dividing the film into a plurality of frames and counting the
number of frames that are transferred with the patron. '

25. A method according to claim 22 or 23 wherein the film
includes a plurality of perforations along the Yength of the
film, and the step of determining the amount of film that is
transferred comprises counting the number of perforations in\_)
the film as the film is transferred with the patron.

~26. An automatic film rewinding apparatus for a camera using

a roll of film that is withdrawn from a patron, the apparatus
substantially as herein described with reference to the

accompanying drawings. ' ot

27. A method for rewinding a film into a patron located in a
camera, the method substantially as’ herein described with

reference to the accompanying drawings.
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