2254708 ELECTRONI CALLY CONTROLLED CAMERA HAVI NG MACRO AND NORMAL

OPERATI ONAL MODES The present. invention relates;..to an elec

5 # controlled canmera having macro and nornal phot ographl ng mde%ﬁég
swi t chabl e between either node by neans of a nanual switch, wherein

phoraphi ng i s acconplished by autofocus in accordance with distance
nmea ing information in both the normal node and the macro node. 10

In a canera equipped with a zoomlens, it is necessary to know the F-nunber
of the zoom!lens so that a proper exposure can be calculated. In addition,

if the camera has a power zq@mé@ﬁéméﬁﬁr,@éaiwhenﬂhb %ﬁh‘ﬂn@g must .be knO\m E
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surfaces. 35 | n a case, the resujting position code that is
cal cul ated f FORtERS Jé’(ee(ﬁ"éﬂ“’z’tﬂ)rﬁﬁf‘%ﬁfbtwm not correspond to the actual
15 A conventional solution to the above problems has been to

provide the zoom lens with a code plate located on a cam ring

for driving the zoom lens for integral rotation therewith. In

such an arrangement, brushes are provided in slidable contact

with the code plate for generating a position code that

20 corresponds to the focal length of the lens in dependence upon

the zoom code detected as a result of a conductive state between

a ground brush that is normally in contact with the conductive

&3 “pattern of the code plate and code brushes that come into

contact with the code plate during switching between conductive

25 areas and non-conductive areas of the code plate as the cam ring
is rotated. |

Each code brush generates a 1-bit signal that depends on

the conductive and non-conductive state of the code plate'so

that when several such brushes are employéd, a multi-bit zoom

30 code signal is produced. However, since the brushes and the code..

plate form a mechanical configuration, the code brushes can
become separated from the code plate' and not make proper
electrical contact due to external cauées, such as vibrations
or dust, dirt, or other foreign matter on the contact surfaces.
35 In such a case, the resulting position code that is calculated,
from the detected zoom code will not correspond to the actual



2 lens position. In addition, in determ ning the position code of the |ens
(i.e., the focal length of the lens), the exposure control is likely to be
i mproperly set if the position code is not 5 accurately stepped. For
exanple, in a canera having a lens with a range of approxinmately 35 mmto
60 mm the canmera should preferably have about fifteen position.codes t
ensure that the exposure is properly calculated. 1n a conventional caner
one zoom code corresponds to one 10 ppsition code. That is, an absolute
code systemis used in which each step of the zoom code has a uni que val ue
that is $gRSI bgiggohhat step and, -therefore, ‘s specific to a particular

position of the zogQ ; wever roblen1ass€ ated with such _an
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However, a problem associated with such an arrangement is
15 that if the zoom code is set as an absolute code over the entire
range of'the zodm lens, the number_of-brushes that are used in
association with the éode plate must be increased, resulting in
a more'complicated code plate structure.
For instance, if information in fifteen steps is to be
20 detected, at least four-bits of information are necessary for
' the generatlon of the zoom code. Thus, five brushes would be
required, whlch includes one brush for ground, to cooperate with _
the code plate. While it is desirable to minimize the number of ‘;;
brushes that are reguired, so as to produce a more compact
25 camera, it is not praCtical to reduce the number of steps of the
position code. ' | . _
Some electronlcally controlled cameras include macro and
normal photographing functions which are switchable between a
macro mode and a normal mode by a manual switch opgratlon. In
30 either mode, autofocus photographinq  is accomplished in-.-
accordance ﬁith distance measuring information. A particular
camera of this type is one .in which the normal mode is
constituted by a zoom mode and the camera is switchable between
the zoom mode and the macro mode, whereby. the lens moves to and
35 stops at a macro position when the macro.que is selected by.
means of the manual switch and wherehyithe_zoom lens moves to



constituted by a zoom node and the canera is swi tchabl e between the zoom
node and the macro node, whereby the I ens noves to;and 35 stops at a
maero position when the macro node is sel ected by. “nmeans of the manual

swi tch and whereby the zoom | ens noves to 3 and stops within the zoom
ran when the zoom node is sel ected by nmeans of the manual sw tch. Wen
the Yens is in the zoom node, operation of a wide switch or a tele switch
noves the zoom |l ens accordingly toward the wi de portion of the zoomrange 5
or toward the tele portion of the zoomrange® respectively. The distance
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phot ographed in t het '
sub]ect is found to lie within a range where focusing is
15 impossible while in the macro mode, which is set by a manual
switch, thereby placing the zoom lens in the macro position,
photographing can only be effected by manually switching from
the macro mode to the zoom mode. This requirement, of course,
. creates a considerable inconvenience, since a quick response
20 is virtually impossible to achieve which can be necessary to

| obtain the photograph which had been composed.
o ~ The applicants have recognized, therefore, that when the
(o distance measurement is made when thé lens is placed in the
macro position by operating the manual switch, it would be
25 desirable to automatically effect a switching from the macro
mode to the 2zoom wmode so that a subject which cannot be
photographed in the macro mode can be automatically photographed
in the zoom mode. - '

A problem encountered with such an automatic switching,
30 however, is that if the lens is shifted from a macro | '



A probl em encountered with such an automatic switching, 30 however, is
that if the lens is shifted froma nacro position to a normal position
(zoom position, e.g.), a desired photograph which had been conposed in the .

macro node cannot be obtained due to the,parallax which exists between the
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that distance.  In such a case, the object distance is
outside of the aforementioned fo_cusing range, so that a
photograph cannot be obtained. In this situation,

20 conventional cameras provide the photographer with a warning
indication that a properly focused photograph cannot be
obtained, instructing the photographer to switch to the
macro mode, or a  release lock is operated to prevent the
release of the shutter, even if the shutter button is operated.

25 In response to the warning indication, the photographer

(@

switches the camera to the
macro mode by means of the manual switch. - However, for the
. object positioned at the same distance of 0.89 m, it is
conceivable that the distance measurement made by the camera
- 30 .can erroneously result in a value of 0.91 m. In this case,
the photographer is warned that a properly focused
photograph cannot be made, or is prevented from reléasing
the shutter due to a release lock operation, even in the '
macro mode.
35 This predicament is, of course, not desirable and is
particularly serious when the automatic camera is provided
with a release lock capability which renders impossible the



phot ograph cannot be made, or is prevented fromrel easing the shutter due

to a rel ease | ock operation,. even in the macro noge. 35 Thi s

predi canent is, of course, riot desirable and is particularly serious when
the automatic camera is provided with a release | ock capability which
reggirs | npossi bl e the t aki ng of photographs within a certain subject

di nce range. Another problemrelates to caneras having a built-in strobe
unit. Arecent trend is to provide a canera with a so- called auto strobe
capability in which the canera judges 5 Swhether to cause the strobe to
automatically flash when an exposure value is below a preset |evel. Such

auto strobe t@kiNGOL photiographs widduinmesaxtain subiret distaneeprange.
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shutter buttpetf dlorshoandnghatr tthent sthebe iiss nmoR5readydiwlzen okhef sthdtter
shooting is pREEYN 3kt Reuslsiaq photographer is waiting for the strobe to
becone ready. StiP anot%er problemw th prior electronically controlled
An ideal arrangement would be to provide an auto strobe
camera in which the photographer is allowed to shoot pictures
15 without having to pay attention to the charging of the strobe.
In practice, a red lamp indicator is either kept 1it during the
charging cycle, regardless of whether the photographer actually
intends to take a picture, or turned on if the strobe is not
ready at the time when the shutter button is operated and kept
20 lit regardless of whether the charging of the strobe has been
finished. That is, the problem has been such that the red lamp
- indicator is illuminated to inform the photographer to wait for
&_; .- shooting, even when. the photographer has no intention of
pressing the shutter button for shooting, or that there is no
25 indication of whén_shooting'is ready, although the photographer
is waiting for the strobe to become ready.
Still another problem with prior electronically controlled
' cameras concerns the liquid crystal display which indicates the
different operating states of the camera. Such an indicator
30 provides information, for example on the frame number of the
film loaded in the camera, the focal length of the zoom lens,
the picture takingtmode of the camera, the status of the battery
in the camera, and the status of the film loading operation.
waever,-only a limited amount of space is available on

| anp i ngj .S 1Ll um d | nf h it .f
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35 the camera body for such an indicator. If one attempts to.

provide a display panel that can display all of the desired

.....



caneras concerns the liquid crystal display which indicates the different
operating states of the canera. Such an indicator 30 provi des

i nformation, for exanple on the franme nunber of the filmloaded in the -
canera, the focal length of the zoomlens, the picture taking node of the
canera, the status of the battery in the canera, and the status of the fiD)m
| oadi ng operation. However, only a linited anount of space is avail able

35 t he camera body for such an indicagor. If one attenpts to provide a

di spl ay panel that can display all of the desired 6 informati on at one
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bl ank- shthef idavkdeaver, nithe reaimbcPU of the camera drives the f11m
advance motor to effect the “blank-shot" advance of a certain -

15 number of film frames. _ _
Frolzo].enis?E exist with back cover closing switches,
particularly with regard. to manufacturing difficulties and
operational unreliéblity. The applicants have determined that
it is preferable to use a software substitute for minimizing .
20 the number of parts such as switches that are required for film
travel for enabling'an'improved assembling efficiency, while
also making the operatlon of the blank-shot film advance more
reliable. - | o :i;
It is an object of the present invention to provide an
25 electronically controlled camera having a macro shooting
function and ‘a normal shooting function that is able to
photograph a subject 1ying within the range in which focusing
is impossible in the macro mode with no need for shifting from
the currently set macro shootlng mode to the normal shooting
30 mode. ' _ —-
According to the present invention there is provided an
electronically controlled camera having a zoom lens and being
operable for photographing in a normal mode and a macro’ mode,
the camera comprising:-
35 obtaining means for obtaining distance information with.
regard to the distance between said camera and a subject to be



If is an object of the present “sfivents dni t o «frovi de an 25 el ectronically
controlled canmera having . .a macro shooting fungti.on and a nor nal
shooting function that is abl-e to photograph a subject Iying within the
range in which focusing is inpossible in the macro node with no need for
shi@i ng fromthe currently set macro shooting node to the normal shooting
30 ~/node. According to the present invention there is provided an

el ectronically controlled canera having a zpom | ens and bei ng operable for
phot ographing in a nornmal node and a nacro ‘node, the canera conprising:- 35
obt ai ni ng L@l ning distance information wth regard to the

di st ance bm‘;ﬁ?@?ﬁma and a subject _to be 7. phot ogr aphed; -

enabl i ng nmeans foreMbim%gmaapﬁe(f@trer%’i‘%’éﬁiﬁﬁcP“O.Hﬁﬁi’é*mjgb?‘gpﬂiiﬁ§° mode
oper at i on Wddi#bgrDpIHRY CopePLEi 6Ri wEthihshapeededegninaddobject distamues
for producing a warning in response to distance information indicative of a
predet er mi ndPMIFec@Yi st ance within said predeternined object distance
range. s 8 Prefermédiys Soird pratietivgi aecvaahisw iihstraspense | voli disitancef
information that woul d r.esylf . t t Ay b
5 in'the TR on Tt dat iFiod prodcCaLiIAod AR dXERric WAt
i nvention, ssaifl predetermined object distance range.



pr edet er mi ned obj ect di st ance rrange!conprises a short distance extremty
and a long distance extremty, and wherein said predeterm ned object "

di stance conprises a distance which 5 corresponds to said short .
di stance extremty. 10 The canera may conveniently further including

di sabling neans for disabling said enabling neans in response to said <:>
di stance information indicative of said predeterm ned object distance.

The enabling nmeans nmay al so remain enapled to permt said predetermnm ned
operation in response to distance information indicative of said short

?' st anf@r@f@r@ﬂﬂ)% saldlﬁfaﬂéftd@r&ﬁh)éd &brjécenabbtagc@egasmaﬂaatifeé dpans
or relea shu Lo id ca inre s nce_informtion.
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| anp ontde ¢azemer ds in Mlél'maqrcemde4 nventl on has been divided out from
parent application nunber 8915127.8 which concerns an electronically
controll ed canera having neans. for dlsabllng an enabllng nmeans

(!



when predet ermi ned obj ection diSttance*infornedi eh fails to be 5  obtai ned
when the canmera is.in the macro node. Further reference is nade to the

fol | owi ng divisional applications which have al so been divided fromthe
parent application 8915127.8:- Application nunber 9210428.0 concerning an
el g onically controlled camera having a control nmeans for controlling the

10 ~ ens notor according to a set direction and speed; Application nunber
9210427. 2 concerning a | ens novenent contrq device for controlling the
novenent of a canera |ens. The present invention will be further

described i nd hhdnéPVHPEsEetad! eflbdasmehet benthe piretented EdrdicNisaia

with reference o the, acco nyjpnqQ,draw ngs, which_ar iven way., of
non- 11 mi 11 ndREARHAERLACE GRyeHt 9i5taNcplEangs Fonpriska, a|pRAEindietance
zoom uni t erbayenity hargt eaenltongyetiidtamcdi extiBmityg bandk whegebdm adaid
the zoom unit_of .Fid, . ipt ; lens. i.sselectricall at ed.
Fig. 1Cis ft‘:ﬁ%%{élg?]aé%m 0 ﬁglr:leel gg#’%ﬁ%al Pémg%lsﬁg.t cﬁablﬁé' s?&r?g}%?at g'?{jicn
unit th&é dieaxrsspondsrbatsahdt ghertsdistange: exdremifot-ogr apher; Fig. 2
illustrates a front view of a canera enbodying the present invention; Fig.
3illustrates a top view of the canera of Fig.2; 15 Fig. 4 represents
a rear view of the canera of Fig. 2; Fig. 5Aillustrates the rear of the
canera shown in Fig. 4, wherein a back cover of the canera is in an open

p tion; Fig. 5B discloses an LCD display panel that is used 20 with the
o ra of the preferred enbodinment;- Fig. 5Cillustrates the LCD display
panel of Fig. 5B displaying alternative photography information; Fig. 6 is
a stemati c perspective view of a lens assenbly wused in the canera of
Fig.2, showing the



25 rel ationship between a camrtrg, codespldte and.a plurality of brushes;
Fig. 7 is an exploded view of the code plate shown on the |ens assenbly in
Fig.6; Fig. 8 illustrates a control circuit of the camera 30 enbodyi ng the.
present invention; Figs. 9 and 10 illustrate the conputer software
flowmchart diagramfor a MAIN programthat is executed by a CPU in the Q
canera of Fig. 2; Fig 11 illustrates a software flowhart diagramfor a
PCSI TI ON CODE | NI TI ALI ZATI ON subrouti nppwhich is called by the MAIN program
shown in Figs. 9 and 10; Fig. 12 illustrates a software flowhart

di agr anfTher czalmvlIﬁ(I)Ecd)nPeﬁlenbﬂ.gutfum-thhlratincitm‘ﬁlﬂgadiiyaﬁhﬁdj’@éihg\l
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PCS| TI Oiinfopmartjion ANdASROVe if (ﬁﬁlﬁlepmdﬂ:grminedFogjed:ﬁ diktanceat.es a
software flowchart diagram of a ZOOM REVERSE ROTATI ON subroutine that is
called by the MAIN program shown in Figs. 9 and 10; 10 Fig. 15
illdstrates a software flowchart diagramof a ZOOM FORWARD ROTATI ON
subroutine that is called by the MAIN program shown in Figs. 9 and 10; Fig.
16 illustrates a software flowchart diagramfor a ZOOM W DE subroutine that"
is called by the MAIN program 15 shown in Figs. 9 and 10; Fig. 17
illustrates a software flowhart diagramfor ZOOM TELE subroutine that is
called by the MAIN program shown in Figs. 9 and 10; Fig. 18 illustrates a
software flowchart diagramfor a 20 BACKUP routine that diverges fromthe
MAI N program shown in Figs. 9 and 10; \J
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Fig. 19 illustrates a software fEowehart? di &gram for a BAD CHECK CODE LOOP
routine that diverges fromthe CODE CHECK subroutine of Fig. 13 and the
BACKUP routine of Fig. 25 187 Fig. 20 illustrates a software flowhart
diagramfor a RESET routine that is initiated upon initial power-up and
al sp ¥iverges fromthe BACKUP routine shown in Fig. 18; Fig. 21 illustrates
a software flowhart diagramfor a 30 FILM I NDI CATI ON subroutine that is
called by the MAIN programof Figs. 9 and 4§; Fig. 22 illustrates a
flowmchart for a series of instructions to performa LOAD operation, this

operation dipper géﬁabiiﬂ@ tnea AN M oalgm rémaifi @nabled | 6t et N8aig
|nstruct|ons f r .a W,ND ULSE ubroutlne whj ch .S calle ﬁﬁ¥?the OAD
r

operation; Pregeterpined; opgra PBS SEPEREPSS | B9 AdRtaRcsy Frakion
REW ND routnndlbhtuvﬁ\uﬂggxidrshnthedﬁ@t&hpeogxhnemhﬁmm in Figs.- 9 and 10
and the LOAD operation shown in Fig. 22; Fig. 25 illustrates a software
flowhart diagramfor a 5 LOCK routine that diverges fromthe MAIN program
shown in Figs. 9 and 10; Fig. 26 graphically illustrates the zoom ng
operation of the lens systemused with the canera enbodyi ng the present
i nvention; 10 Fig. 27A illustrates a MAIN programwhich is a summary
of the flowchart of the MAIN programshown in Figs. 9 and 10; Fig. 27B
illustrates a software flowchart for a series of i‘nstructions for a DATA
operation that diverges from15 the MAIN programshown in Fig. 27A
FI'g. 28 is a table that shows the rel ationship between a di stance-neasuring
steevfnd a lens latch when the canera



of the preférted«@npddiment is in a zoom node and a
macr o node; 20 Fig. 29 illustrates a flowhart for a MACRO TELE SHI FT
subroutine that is called by the DATA I/ O operation of Fig. 27B;, Fig. 30 .
illustrates a flowhart for a LENS LATCH subroutine that is called by the
DATA |/ O operation of Fig. 25 27B; Fig. 31 illustrates a flowhart for q:D
series of instructions for a RELEASE LOCK PROCESSI NG operation that

di verges fromthe DATA I/ O operation s?gmn in Fig. 27B; Fig. 32
illustrates a series of instructions or a 30 RELEASE SEQUENCE operatlon

that di VﬁféférébQ{ﬂ,t E&l@AEﬁaUIQr@Qﬁéﬁﬂé)rb&ﬁpfiSes 2fBanki §or331ldadliAt es
a series of %lon that for eraU4¥1VWHch di verges, fromthe

ReLease SRRRRERE ofE: SA1dnCameERy Ingsespende Lo-dlbthnaq LntcrRabien.
sunmary of the |nstruct|ons shown in the MAIN programillustrated in Figs.

9 and 10 wth additional instructions added to illustrate the steps
involved in a strobe charging operation for a strobe built into the canera;’
5 Fig. 35 illustrates the series of instructions that constitute a
STROBE AUTOEXPOSURE/ AUTOFOCUS operation that diverges fromthe MAIN program
shown in Fig. 34; Fig. 36 illustrates the series of instructions that
conpri se a CHARCE operation that diverges fromthe MAIN 10 program shown
in Fig. 34; Fig. 37 illustrates a flowhart ffor a series of instructions
for a RELEASE PROCESSI NG operation that diverges fromthe STROBE
AUTOEXPOSURE/ AUTOFOCUS  operation shown in Fig. 35; 15 Figs. 38-64

e,
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illustrate a second enbodi nent of the
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present invention, in which: Fig: 38 +1l istrgtes a plan view of a second

enbodi nent of the canera of, the present invention;, Fig. 39 illustrates a
front view of the second 20 enbodinent; Fig. 40 illustrates a rear
view of the second enbodinent; Fig. 41 schematically illustrates the
cogtnol circuitry in a block diagram 25 Fi g. 42 graphically

il Pegtrates t he contact configuration of the zoomswitch; Fig. 43 is a
bl ock di agram of the zoom notor control syggem Fig. 44 is an exploded view
of the code plate and a 30 di agram showi ng the correspondence between the
code plate hddifi il plssaedeRedrisd for SprohlisthgaeCSyadiitng VashpsseBDde
setting indications; Fi'g. 46 illustrates the LCD segnent; 35 . . Fi gs.
47-56 and 5&ldnkingsiane on| SALRaFABE¥Br the operations of the power zoom
unit of the second = enbodinent of the invention, wherein: Fig. 47
illustrates the RESET processing; Figs. 48, 50, 51, and 52 depict the MAIN
processing; Fig. 48 illustrates the MAIN program 5 Fig. 53
illustrates ZOOM | NI TI ALI ZATI ON processing; Figs. 54 and 55 illustrate CODE
CHECK processing; Fig. 56 illustrates ZOOM REVERSE processing; Fig. 57 is a
graphi cal representation of the zoom ng operation; 10 Fig. 58
illustrates ZOOM FORWARD processing; Fig. 59 illustrates ZOOM TELE
processing; Fig. 60 illustrates ZOOM W DE processi*ng;

.



Fig. 61 illustrates LOCK prdéessihg; Fig: 62 is a table whi ch illustrates
the rel ationshi ps 15 between the di stance-neasuring-steps and the | ens

| atch step values; Fig. 63 is a flowhart which illustrates the AEAF -
control; and Fig. 64 is a flowhart which illustrates the I ens 20 |atch,
LL, processing. Fig. 1A schematically illustrates a position g;)
det ecting device according to the present invention which is described
further. detail below Included is a ngans 15 25 for outputting a zoom
code; a code plate 13,that is provided on the circunferential surface of a
camring: 12t(mhéfpEésanthamg&nhldﬂmhéscbéeheﬂgwhdﬁaepmboﬁrbmnpaibnta
pluralit S atl gak b ls

Cont act BT HEESE Cndfipkp2Bo3od a7 4" VAEA SOREATE fn 8Tl IIYG,
based omqnﬁ¥QiiﬁﬂmﬁamQI%dh@Vib%ﬁméﬁnFhﬁoﬁrGSﬁéblinﬁaﬁg %Babé#ngemeeDSng a

ltOﬁSI ]E i orwlnmi %k&&@&@fﬁfnéaeob 8BEG Ofe dl%t?#gliﬁwxwfaﬁeoe@; B@ L0
e oca Zo0m or storin ern o
charfges Wit atjffgg'gﬁg’rﬁ’bgg’@ cf’“ﬂ‘grﬁaif"egea‘gfe NRFRRL Doge- n5%§§§8&'| EeERTRNCR 35

t he zoonisngadectat the; forbosing dvisibteal iappiwatgbsnsfwhivh have adde and

det er m i g t e o] t er,n of changes;
and mean%s \g]ﬁ')ﬁ%roﬁﬁ%l “h@ﬂng B fi hgg%‘gﬁgﬁhvﬁ Egrs&?ga% es of the zoom
code ar @rit¥ieatien f rymber p%@-‘r%‘i%aeﬁ c'ﬁ@h@é’énaﬂﬁ an ?h@?tﬁpéleﬁﬂflé'rent
whet her ddiftdeScanerdUaviny £ §6ﬁ£t6E| meah8PH A | ddnefofiihg§atheone
brysh fromthe code plat i-n_whi ch gv\ﬁlrﬁcgéconverm on qf the zoom code toO

a posi t iGMTRREIE IO FIREto 8 SR gn ang SPREY%ioom | ens of the
present Appleindd toior arunbean o2 o2t icoalder ripey at 2dénsThevéfieakecobntealll y

oper at e%&ﬁ% li%ls ééﬁé#&ilfﬁ&p\%éeﬁo@&ﬁ&ﬁé@f a camera lens.



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

absol ute code ‘and storing it i.n the nmenory as a posjtion code that
corresponds to the focal |ength of the |lens; neans 18 for driving the zoom
nmotor_ 10 so as to 15 change the focal length of the zoomlens 11 by

con l1ing the energization of the zoom ndSor 10 in accordance with an

i npUt™from operation switche¥her apresentosinventiote widrled ben therther

menory; and ngaBeriBelofiy £ G 1Y SHHY T Sad 416 1104 AL kVELAR
18" to rotate %B'e 'nga?iirﬂﬁ%éa?gljgg:%!ﬁ%gti_oni%%dv\%% ie)&zlo{’)% gggg@ﬁ-ed
becomes an ab€BPafimepks., -tlﬁhé'ﬁﬁzﬁiecﬂ%- bp (the c86FPmRARYiNg cdravingsi s
erased. |n adghichnarasqgiveh By Wa¥yco¥s wonPdinlt il eidifipFes NCindeRich;
means for -ipdi Catlﬁ _the_faqcal lef. tg.'af the |l ens so that an,operator of
the canera Xnows t gg'Seﬁ?‘i Ff P %" 591BgFPPeRE FoFOPRsERYe, assune the
frame nunber emhadying rthe phresenheinvebtdpien priority for indication

pur poses on the di ay.,assthe {ir I f t abl e i nfarmti qn. whi _
is stored in the fl?:ri') t %rén%%yg ngaghg\%ﬁggﬁ%f%?iﬁfcgﬁmfﬁ@% q%&ﬁ%’{qi:ﬁ&,
swi t chi ng nearhexgbnathe zoomelensi isl plewmtrdically opdradteidsn on t he
display to show ppQthejepifice L0f pyRdal aRlie 4 r [ f I
| engt h of the_zoon??éns?%%\i’t% Fef g?gg%% _B'ti?d%ﬂsm Z?E'A, Eﬂ%.@?%féﬁ‘éalﬁ
pref err ed H5 siiderhakle MdiﬁétPﬁvEﬁ@ﬁo&h&%@-tﬁghléﬁ chafermatiancdhadctis

t | ens shigdevHiiet® & NpHbt6égraprRespom | ens 11 and a finder system
' t he _canera houses a strobe

g% a;tjc:jgdggﬁgg?ntﬂ, 4b?§m%€€{¢9e§Qﬁsfgéggnggﬁwdf’gt ancamfESsur enent
devite 24, camipodging thpopresentsdmyentde®l) 57 and an infared emtting
the GdS photo cel 1P rbAetiaecrrees ¥ ohPholidsrBF) EhL, FRndFaPaR, FLERICC
infrared &8 tting Riddet (raHsSttent t teaniviewdof ahhe camera of Fig. 2;

" Fig. S5A illustrates the rear of the camera shown in
Fig. 4, wherein a back cover of the camera is in an open
position; ' . |

Fig. 5B discloses an LCD display panel that is used

20 with the camera of the preferred embodiment; |

Fig. 5C illustrates the LCD display panel of Fig. 5B
displaying alternative photography information;

' Fig. 6 is a schematic perspective view of a lens

assembly used in the camera of Fig.2, showing the

25 relationship between a cam ring, code plate and a plurality
of brushes; | | | '

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

Fig. 8 illustrates a control circuit of the camera

30 embodying the present invention; ' '

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

_Fig 11 illustrates a software flowchart diag‘fam for a

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



onto the subject so that the position sensor PSD 57 outputs a position
signal according to the distance fromthe subject 10 by receiving the
infrared light that. is reflected fromthe subject. The zoomlens 11 is -
associated with a novable lens barrel 27 which noves relative to a fixed

| b | bl b

i spl aced betTidn Seot P usEraLeE; .go%%%iﬁ%é%% LIS ARE dipianc Hor s o
and a npk9QM eﬁﬂDEmlmPl{’%hwhrm]téneortmtl it calked. 13).the POSITION
enbodi MeRipE tﬂ@rf-f)&ﬁizi 'hx%r&ﬂﬁﬁ&ogf'ﬁﬂg 13is variable from

approxi mately 3 e zoom ran I'n addition, the canera
of the preserffi Q‘cnvé-'ht iéﬂuﬁﬁaﬁeﬁa@r sebtvarenfipwchardcidingranoaf 20

2 goney SOmB TCHBCH SMHIGUIGE Mnat s RPbY ORI HOSTERORT CoB o
g | S p u y l-ch is als

used as %%ﬁ%ﬁ rg/ ‘Hﬁ‘cid'k% Z%i'ﬂof 1}he operation button array 28
ccﬁrrprl ses a Piy.a0pé smmbtthabsoraer@%maﬁeafﬁbw]?nattr Aidgram teh 86 and’
shutter e rear, butt 8h o e PRerati on ton
1oy o S AR Kool Fobelie bh! ERafRe caiRORSE HpRDRIRL T e
zoom | eppsrogramvsihowre igedtigs .« chransditk@®n 28c of the operation button array’

28 cqgprises ﬂg\é‘%a Zg%iﬁgﬁ%é% %ﬂﬂ% ?1608115’!9#9&%&2& On-thThese

three sw tches are interr ed 1 n.such a

when on&OSH FORWARR, ROTATION isubxaweine ybhati Lenhealdgdndy ghepdriled. ()
Depr essj @@gtrag. %Ihmriantiw %adaallfmay activates the photonetry switch -

SW5, V\/m |l e I, pr.essi he shut 35 b on. 28 ctivates,the rel ease
o tch SR | Bie b dinr R et ot bRUPREFE, SREFAN FmyR og o
above t AOOMe|WIRE\V sokhrfutiaed, tlmaﬂnsé.queqallyedt iBY i et NBAGNnepdgHam

tri apgUSRbWAEY ei-‘i qunyard s the zoom notor 10 is rotated in
a direction 't uses t e zoom lens 11 to extend fromthe canera body 1.
By depressi nﬁlghe 17 illustrates a software flowchart diagram for

ZOOM TELE subroutine ‘that is called by the MAIN program
shown in Figs. 9 and 10; .

~ Fig. 18 illustrates a software flowchart diagram for a

20 BACKUP routine that diverges from the MAIN program shown in

Figs. 9 and 10; .

Fig. 19 illustrates a software flowchart diagram for a

BAD CHECK CODE LOOP routine thét‘_. diverges from ‘the CODE

. CHECK subroutine of Fig. 13 and the BACKUP routine of Fig.

25 18;

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

Fig. 21 illustrates a software flowchart diagram for a

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

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

35 . - Fig. 23 illustrates -the instructions for a WIND PULSE_
CHANGE subroutine which is called by the LOAD operation; |

()



5 portion of the operation button array above the wide swtch SWN the zoom
motor 10 is rotated in the opppsite direction, such_that the zoomlens 11
is-—etracted into the canera body 1. The rotation of the zoomnotor 10 is
controlled by the main CPU, which executes 3 sequence of instructions based
10 :_n which switch SWT or SWV is depress & As shown in Figs. 4 and 5A
in particular, theFigar 2dodililnstaatas & seftvasay fiovehant sttagramckor a
cover 29 (filnEweRDakbiitiheC ML) diveRids SHEdkheRE. uaxﬁo-gﬁowéﬁ hsRdwn@in
LCD panel 32,_a back COéer ogea/ gbos_ b(é\l:/)er 36, ,a redq 15 .arrpC%i ndi cat or
(LED) Rd, andFi98r c3napdnpo; RBAc EhE, LPABLPPETatAan ShaisihBlde: 26 or
SWi tcE 33 is operal).liq.-tz_sdineubtlrbtesr'ﬁaemﬁzwéréifllbwwh'a-t'e ali\dgifhnguféﬁ a
switch 34 i s pphgLa .o _gener.at N ‘LD.re ) ) e anck ng
of the 110 HEr ErftiPeldiRE diletbpe Bhaf the! RN Srodsitc FUH 51
i nsi de the cdfibgs. vheandh®0fil mcartridge (patron) is placed in film
cartridge conpart 353, . | | af .the fidyn i _
with its perforat {?;#T nggorﬁk&ﬂ%&hgw}@%ré \%gncéeﬁ%e?g@#gfl&gvﬁ%ﬁégg?n
and the back abvthe 3lenscsysten useds witkhptduwereamedector switch 33 is
turned OFF 2anModiy iy ithd g{fé/sé*@k#@égﬂgﬁ;wall 33a. Wen the film

1tch 3

presence detector “sw .Is1nthe OFF state, the filmis ready to be
advanced. Ythe red Fighp 27Ri thlvstratesi A YatNe PrEAErath IR 18 S0iSEHRAIAS
| §_depressed gdtisé r ghoweRagtl OF i thecHAEN lpirodramlshein' dadyFigenst hend
shutter relegse button SWR is pressed and the strobe 22 emts.light, the
red_Igrrp indicdtor Rd is continuously illunminated (that is, the red |anp
i nditator Rd has &ik0 278 ciltusktraltes aysbérwaréhdlpushartanfornai Gaessd
blinks if thesubiagh,ds s QRG] e SWLYERGEUS fom
depressed an?tlstm*{%‘ﬁ%ﬁlél Iﬁér?ngtgge?agpges ri bed above for thegr ed | amp
i ndi cat or 1R Ehgh M TN program shown in Fig. 27A; o '
Fig. 28 is a table that shows the relatienship between

a distance-measuring step and a lens latch when the camera
of the preferred embodiment is in a
zoom mode and a macro mode; _

20 Fig. 29 illustrates a flowchart for a MACRO TELE SHIFT
subroutine that is called by the DATA I/O operation of Fig.
27B; . '

.~ _Fig. 30 illustrates a flowchart for a LENS LATCH

subroutine that is called by the DATA I/O operation of Fig.

e 25 27B; | |

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

Fig. 32 illustrates a series of instructions for a

30 RELEASE SEQUENCE operation that diverges from the DATA I/0
operation of Fig. 27B; ' : :

'~ Fig. 33 illustrates a series of instructions that form
a WIND operation which diverges from the RELEASE SEQUENCE
operation of Fig. 32; :

35 " Fig, 34 illustrates a summary of the instructions shown
in the MAIN'prog'ram' illustrated in Figs. 9 and 10 with



subject is within the proper distance for the taking of a flash photograph.”
The back cover 29 is opened by sliding the back cover open/close |ever 36.
in the direction of arrow A The main 5 switch 30 conprises a three : .
position slidable switch, having a | ock go& tion SW.,, a zoom position SW
and a macro_position SW When the maifl switch 30 is noved in the V@
di rect i oRdstitaienaln inptruatd ong k assied| ¢ Shil lustihateoobhpossteps S

or from ipgolveld HeFid i 8brse baa&aﬁnaa(apéﬁ&m' Eben aSWrWBuEQE'{ the
canera' s conponents, schematically shown in Fig. 8, such as a notor drive
circuit 5p8° the Ge@eFdicuit 600, etc., are turned ON by the application
of electrical power to a main CPU 100. The LCD panel 32 operat es under the

t f th d h l it f dis f
S R HaREE SR o g T T LIRS e B2 R
nark, V\,hcghstmtﬁltat 5: 3 SI'I'QOIBihdAﬂ'QO_EZ_KPOSHRE/AWOFDEUSr aopernatiton thathe
film a&i‘vef‘geéofﬁom Jtﬁgghﬂ]:ﬁak ﬁiﬂ??n% bRd %1 m# on of the zoom

| ens. tchi ng opera ‘the data that is

di spl ayed on Fh@- L(§§ pah PS?;!atE§r thet meSaso%omstnuqrtgonsB thae LCD

di spl ay @&ﬁﬁfl@@ 'aﬂCbHﬂﬁﬁEa ég:éf‘&ﬁiéﬁ U%Hdld' a&%&‘g@seafﬁgﬁ f@ﬁe' r)ﬂ&fl@t I ng

fllnggflated informati pon 3 a npde indicator ™ area 32b '

i ndi REPITRR §B°$ﬂo%BgFéﬁhlﬂ§’nDde of the ¢amera, such as a nornal node |

32s and a batFigy s3atusllusterates aacafBdwchart ndicnat angsehd esndit i on OO
S

Croa dhaERctlons | FADSd | RBHAE ORIOCHSIRS BpePhriBh, | the o 0
-’

i ndi cat or serves to cate a m advance
r equest iidr%qs\hufm¢m stheC)ﬂ'lTRQﬁE CAUTQE' JRE/SHTOFQRI% s epenad iare
| oadi ng g{our {8 3 g5filmis first loaded into the camera, the film

frame nunber, al ernatlvely, t he focal |ength of the zoomlens 11. Fig.

or
5C i Hust rate%i%e BEr $hndft Wit ¥REead ngesens  ePRedinenh Ahathsh. 1n
this il lprsiseait dhvertion ) |j[ﬁ siipietp; | ndi cator area 32a has been changed to

|nd|cate theFlg. 38 illustrates a plan view of a second embodiment
of the camera of the present invention; _ ,
Fig. 39 illustrates a front view of the second
20 embodiment;. , , . _ _
Fig. 40 illustrates a rear view 'of the second
embodiment; ' _
_ Fig. 41 schematically illustrates the control circuitry
in a block diagram; _ ' o . _
25 Fig. 42 graphically illustrates the contact
configuration of the zoom switch; _
Fig. 43 is a block diagram of the zoom motor control

@

system; : : . _ )
Fig. 44 is an exploded view of the code plate and a
30 diagram showing the correspondence between the code plate
and the various codes, o
Fig. 45 illustrates the various mode setting
indications; . . P _ |
_' Fig. 46 illustrates the LCD segment; _
35 Figs. 47-56 and 58-61 illustrate flowcharts for 'the _
operations of the power zoom unit of the second '



focal length of the zoomlens, while the node indicator area 32b has been
changed to indicate a daytipe synchroni zed node 32x, The battery status

i ndi cator area 32c indicates the 5 condition of the canera battery to the
phot ogr apher . The canera battery 32t has two indicators 32y and 32z.
Whgmya ful I'y charged battery is inserted i}ffo the camera, the outline of

the~Canera bahb8aiméRk ggdth@eﬂﬁ@édﬁygﬂxﬂﬁﬂéiégygand 32z are illuminated.
When t he camera %ta{ter., Q{ @;B 't he outline of.the
camera battery 3Zt+%mnd* ont %ﬂ 8?c Br §°FFFﬁﬁfﬁbted Waen. t he
garre[]a baé; ery v@igme 4&, l:mbpvma, pandeﬁnrd*epédtl thel gile\mklp&-d_lcﬁssfirlxg, .

i schar ge ever, i nks is I nki ng
feature alerts tk?ei%ho ograp Ia%@éj? %?%@ngg&ggwery The -mai n CPU
controls & neansFﬂau|5&hikiustr&t¢&mﬁﬂ@@ I&ﬁﬂEALIZATIOHrpmwgeasinghcatlon
of the bl ank- shopjgd Meadvanc sy ti4EONcobE LifitkdpEbkaldlidipne!

SWtc a 20 f|Im

when t he f|In1presence etector det ect sence 0
in the canera. ?Hé|§§14hﬁﬂ?qHRQQﬁHZQQ#n3¥W§R$ﬁePFPﬁﬁﬁﬁ BEystal panel 32

so as to give di giay 97i 86 &y gpaphechl aFepreBritaticmedt | thé oadrmhiny
the canera. Wth.respect to indicating the status of the filmand the
focal Iengtﬂ &Fa Fﬁ8n100n1lens 11 on the display panel 32, the main CPU

gi ves 251Qriorit¥igoe BmeimﬂusihmiisIZDOHNFORWHMmSpfocessbngce of updat abl e

-ﬁggornatlon S SE9 edsb”iﬁ EF%EqugnyabM Téﬁﬁzééygéggig of a second

ction, such as Fdécal I'én i nt or mat1on second piece
updat abl e |nFégﬁaﬁponlﬂﬁéﬁnaieﬁs&?Qﬂ(ﬂiﬂﬁlnrQF¢ﬁﬁém?rneans The 30

dléﬁ*ay of the sgggnd5&u3qqthrngghqgtgs fﬁbggggﬁ 3 32 repl aces the
Swi {ch ST, i deF il 6 Snortarih é?miseu&ia IR A] PL%%E? Fhiesy
al so reck$\iesstween the distance-measuring-steps and the lens latch step
values;
Fig. 63 is a flowchart which illustrates the AEAF
control; and
Fig. 64 is a flowchart which illustrates the lens
20 latch, LL, processing.

Fig. 1A schematically illustrates a position
'detecting device according to the present inVentioniwhich is
described in further detail below. Included is a means 15
25 for outputting a zoom code; a code plate 13,that is provided
on the circumferential surface of a cam ring 12 to effect a
change in the focal length of a zoom lens 11; a pluraiity of
brushes 14 that are mounted on the camera body in slidabie
contact with the code plate 13 so as to generate a relative
30'zoom code based on the conductive condition of the brushes;’
means 16 for detecting a position which converts the zoom
code to a position code corresponding to the focal length of
the zoom lens; means 17 for storing a pattern of changes of
the zoom code, the pattern of changes being associated with

35 the zooming operation, means 18 for detecting :
changes of the zoom code and determining whether the changes



inputs fromthe filmpresence detecting swtch 33, the film 35 advance
detector switch 34, battery loading information fromthe battery presence
switch SWB, zoom code i nfornation and DX contact information which .
indicates the sensitivity of the film F % 1C schematically illustrates

e

how t ke vari.ous tems f jnformation can displayed in a limted N
i ndi cat i offes ; H'RI nﬁ“%at&ﬂ' tee)n r A nEhabIEs4h| anda Means tlPe folr O

i nf or mat i gurahd biet isicp el dh deminées  wHBEREY éﬂﬂn&@@t ¥ €NPCz85m cpde .
in irs

rorory 1 s ap, e EEeRate e SeBECBAELERRC DL, haiRtnpyae o ifhathaw are
i nf ornat i Ggffﬁrené fiwkether nerhe y dhamjexp| ayed doet heol iant %ﬂ.éd&i—‘@él on
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bet ween a norrrgﬁ §p hot ographiing  nmode and a daytine synchro
phot ogr aphi ng fABdeehovndR (R nodd, thet seom ilensyi o€hetheo prresewt nal
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controls fAlAC n n p ‘edet ermi ned nunber of
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bl ank- shaterfd § nmadnances aperexetd Aty 3RnaY 286RAMSKLA il NkgdvaNCe Tt or
510 '&ékﬂﬁgﬁgguéhgp?gcéfelength of the zoom lens 11 by controlllng
the energlzatlon of the zoom motor 10 in accordance with an
input from operation switches 17' and the positlon code stored
in the memory; and means 19’ for correctlng whlch controls
the motor drive means 18’ to rotate the cam ring 12 to a
20 position in which the zoom code becomes an absolute code

when the position of the count memory ineans 16’ is erased.
In addition, as will be discussed below, the camera
includes means for indlcating the focal length of the lens
so that an operator of the camera knows the setting of the

25 zoom lens. :

Fbr instance, assume the frame number of the film in
-the camera is glven priority for J.ndication purposes on the
display as the first _plece of updat_ab_le information which is
stored in the first memory, as shdwn “ in PFig. 1C. The
30 indication switching means operates to selectlvely switch

the indication on the display to show another piece of
'updatable lnformatlon, such as the focal length of the zoom

@

lens. : . .
N With reference to Flgs. 2-5a, in the preferred
35 embodiment of the 1nventlon, the camera comprises a compact

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



operation of the main switch 30 and the rel ease swtch SWR The operation
of the filmadvance nmotor 510 .is stopped when the predeterm ned nunber of
bl ank- shot franes have been“taken, in response to the output detection of
the film 35 advance detector switch 34. an ng spool 35 has a spool axis
ab ~whi'ch the film 26 i,s wound as the filmadvances fromone frane to
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informati on-fromthe position senso (PSD),, |ch receives the infraréd

light refl ecPBEOf EBf §“§GSF&:F°1 thak mi&iﬁmmmﬁﬁ%nﬁhwwuw a
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Fig. 3). In this embodiment, the focal length of the zoom
lens 11 is variable from approximately 38 mm to 60 mm in the
zoom range. In addition, the camera of the present
invention has a macro p051t10n ahd a lock position.

20 As shown in Fig. 3 in particular, the upper ‘'portion of
the camera contains a generally triangularly shaped
operation button array 28 which is also used as the zoom
button. Front part 28a of the operation button ‘array 28

' comprises a 2-stage switch that operates as a photometry
. 25 switch SWS and shutter release switch SWR. One rear button
A 28b of the operation button array '28 on the rear side
comprises a tele switch SWT for controlling the zoom lens
11, while a second rear button 28c of the operation button
array 28 comprises a wide switch SWW for controlling the

30 zoom lens 11. .These three switches 28a, 28b and 28c are
interrelated in such a fashion that when one switch is
‘operated, the other two switches cannot be operét'ed.'
Depressing the shutter button 28a halfway activates the
photometry switch SWS, while fully depressing the shutter

35 button 28a activates the release switch SWR. '

By depressing the portion of the operation button array 28

-



the zoomlens 11 according to the rotation of the zoom notor 10 by a cam

mechani sm which is not shown in the draw ng.' In the canera enbodying the
present 30 invention, information concerning a change in the focal |engthg
of the. Iens 11, a change in the open-apejjure F- nunber according to the

focal- e and et nat on as to wh ther the lens is
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13 (i.n Fig. 7Rsi sshpvposiini drigsde 4PO§hdheﬁA cinr gepdnienlar ; h&éheooreasde Z
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6 Stefé igﬁ% i%rdrl%%q_'ond fEII)Pe EOS' tfm C%% enos.lamp indicator (LED)
Gd. A £ilm presence detector switch 33 is operable to detect
the presence of film, while a wind pulse switch 34 is operable

to generate a wind pulse in response to the advancing of the
film. The film presence detector switech 33 is sunk into wall
20 33a inside the camera when the film cartridge (patron) is
placed in film cartridge compartment 35a, the leading end of
the film is put on spool 35 with its perforation in contact
. with the film advance detector switbh-34, and the back cover
3 is closed. The film presence detector switch 33 is turned OFF
25 when it is fully sunk into the wall 33a. When the film presence -
detector switch 33 is in the OFF state, the film is ready to

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



To detect the 15 positions using three brushes, it is 25 necessary to
create a relative code which_.holds the zoom code in.comon for different

step positions. In the enbodi ment, the absol ute tode is set by providing
a one to one correspondence between the part_where the position code PCS

equ 1 ERR] and &ERR] and the zoom code*2C 30 equals "0, "1", "2" and
"3"NAhi | e t Habieqki is sidhin the pyopesvidistanceefout ccheotakipgndenca

bet ween t he mgﬁ%{m‘g@ggr alling [ERR] to [ERR]. and the zoam code ZC
equal ling "4" OS equal s, [ERR], the zoomlens 11 is drawn into

35 the fixed | ens The reackscangr: 28 tisepeprednby &liding stheybask tgover
barrier (not 1dse SFévéPe3sein ttqze.a dDFéct1olPEE: artoaPIA .l OPheOGR 75

of forr] | BaPust de”‘“ P IASa 1% HTRE Pas Letan! 81 16RBT6. BL8RBoRANHG
The boundar yasebéckn piﬁi\tﬂbnt hewkocka peodm Opoit ibA BWIN 2and@N@e, maero
wel | 25 1o BRgTLa00sadnd (G dRC eh SRtk e dEREAC S JHOPngvaY' Dl W
C DdlreEt:ZOD of a¥row) B, firom thd lock: position SWL to the zoom
8 ZC% ZCl poéitl%n SVPZ 8r Jf.rm% Qhﬁ %ojck 0p891jfion SdﬂL to 181% Qlaazro
1 5 110 position 3‘%4. 7 powers for jthe ( ¢amera’sg gempogaent542
50 Sbhem@fical®y shBWnCan Fig.MB, lidh AP motor AXPREl Bdrahte
S : Macro 500, strobe circuit 600, etc., are turned ON Dby the
s application of electrical power to a main CPU 100.
The LCD panel 32 operates under the control of the main
15 CPU and has the capability of displaying a free wind-up
- mark, which indicates the request for a free film feed; a
patron mark, which indicates the loading of the film; the
frame number of the film; and a focal  length value
indicating the position of the zoom lens.
20 A switching operation functions to switch the data that
 is displayed on the LCD panel 32. For instance, as shown in
Fig. 5B, the LED display panel 32 includes a film status
‘indicator area 32a for indicating film-related information
32r, a mode indicator area 32b for indicating the
. 25 photographing mode of the camera, such as a normal mode 32s
N~ and a battery status indicator area 32¢ for indicating the
condition of camera battery 32t. In the illustration shown
in Fig. 5B, the film status indicator 32a serves to
~initially indicate a blank-shot film advance request Ly
30 (which is a 'cylindrical film roll case representing the
 loading of film) when a film is first loaded into the
‘camera, the £ilm frame number, or alternatively, the focal
length of the zoom lens 11. ' o SR
Fig. 5C illustrates the LCD panel 32 indicating
35 alternative information.. ~ In this illustration, the film'
status indicator area 32a has been changed to indicate- the
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The main CPU controls a means for indlcating a loading
request for forcing an indication of the blank-shot film
advance request Ly on the liquid crystal panel 32, when the
film presence detector switch 33 detects the abs_'e_nce of a
film in the camera. The main CPU. further controls the

'liquid crystal panel 32 so as to give display priority to the

frame number'of the _film loaded in the camera. - With respect
to indicating the status of the film and the focal length of
the zoom lens 11 on the display panel 32, the main CPU gives
priority to the film frame number. This first piece of

indication of a second function, such ‘as focal length
.information, comprises a second piece of updatable

.information that is also stored in a memory means.  The

display of the second function on the display panel 32

-replaces the display of the first functlon in response to

. the operation of the tele switch SWT, wide sw1t_ch SWW or
- light measuring switch SWS. The main CPU also receives

35

~inputs from the film presence detecting switch 33, the film
advance detector switch 34, battery loading ._.infomati'on from

the battery presence switch SWB, zoom code _infomation and



range. \Wen the zoom notor rotates in a reverse direction, the zoomlens
11 is drawn into the canmera_body so as to change the focal |ength of the

lens 11 to the wide extrenm ty. Table 2 Nor mal Rotatlon FOW N FOW P
REV P REV N 1 Open 2 ON
ON{ Y . Nor mal rotati @6 3

Qpenmr4 - ODX contact information which QWdicatdd¥ akReb sensitivity of
Open 31 Tq_]gll ef?j_llﬁpverse Rotati on FOW N FQNP REV P ‘REV N
Open 2 ON Normal rotation 3

Open 4 ON Fig. 1€ schematically illl@tratesrm the various jitems

he fol
CO0k oo A, MFpEpacten A if (HLEBIRAT 6 W o1t Be 1AfEen by
| ock posi t PoA¥epg  An (\Qﬁcw&ero coptral geanshenablessa fdreh upet pé

main switch 3Qfofmaeliond Eé‘eh@acéﬁbﬂ%' lhorhhe 3¥i’f_btmméﬂbf¥haﬁwz ARbERBP!

33 in Fig.- 5A .Wmchls deprgqéed 5‘1 f| m |, oaded i nto_the canera, and
is set to OFEYRRe®% nin toghes %tl‘ ipsa second)) mepgryary The

switch SWB, inffoehatiion 9 thed £iRt hvew@ﬁahaﬂs Cﬁi{r&ndp&ﬁ@tmm@ t&xaazpreﬁeace
of a batteryy, (3, Prshsta ooty 3" hiie thl Ghédiad P S #ibe
10 memory is displayed in the limited indication area unless a

Q switch that is responsive to the second type of information
; - is operated. '
Mt As shown_ in Fig. 8, the motor drive cirecuit 500

controls the zoom motor 10 and a film winding motor 510.
15 The motor drive circuit 500 is controlled by the main CPU
" 100. The mode switch 31 operates to switch between a
normal 'photograph'ing mode and a daytime synchro
 photographing mode. When the mode switch 31 is
switched to the normal photographing mode, the daytime
20 synchro photographing mode is selected. When the mode
- switch 31 is switched to the daytime synchro
'photogi'aphing- mode, the normal photographing mode is
'selected. The selected mode is displayed on the LCD panel
32. - -
{ 25 ' As noted ebove, the main CPU controls the function of
advancing the film for a predetermined number of blank-shots
‘when a new roll of film is placed in the camera 'in
accordance ‘with the loading request indication control
means, with which the blank-shot film advances are executed
30 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
t_he pi:'ede't'ermined number of blank-shot frames have been
taken, in response to the output "detection of the film

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



with the code plate 13 to detect zoom codes ZC (these brushes are not
technically sw tches, however, as they 30 function as swtches in the
circuit, they are expresse'd as switches for convenience); (6) Photonetry
switch SV\S which is set to ON by depresgl ng the front switch 28a of the
oper at1on,button. arra Ifgrne ste Rel ease swiitch S

which i sisswpupg m ﬁ@‘ ances (ﬁﬁo“k\ﬂ’ﬁ)ﬂf% dio tarothe¥ at i o
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of the shutter button 28. The nthe wﬂmoopnertsmmcme idotivani 1g famdti ons

O A RAAHE 16 RAVETBegh M pEAURANEL 1 EhE wh BF ERRNRING |
fromthe %wtsmeémmteﬂomwd&ar@ spadearihtegratied rmimcym:txamges
in the zogmerse & téi%aw'a' g{is’éaﬁ.efw COviple ﬁh%ﬁﬁaﬁaﬁétiéﬂgo%e 15 -

absol ut e code sectlon t he pattern of changes of code I nformation

associ at eﬁrapﬁﬁe?heh%emeﬁg Yor?é’tfaﬁw ) Exemcthec Potoety ithe ot ode
and exani me a\hat a@étaﬁcaometabareh&me desiited dap w tthd hra Datdes nmé "

chang t he in,the zoo de j.s different m t he
patte(r?"ﬁy 0 (tletélil Wor LR RS 5 8 fhe ¢ &r 'Eseég}zﬁa %on of
at | east ié'&fé’ 1? W gB %BG@fEFESelﬁndPh¢ faummg@: contitre lisothebr us@

separati @ihis@ﬂﬁt From the infrared light emitting diode 56 (IRED) and
transfers output_: information from the position sensor 57 (PSD) . o/
which receives the infrared light reflected from a subject
"15 to provide distance measurement information to the sub CPU.
As shown in Fig. 8, the camera coniprisee a photometric
switch SWS and a shutter release switch SWR (both of which
are activated by depressing the shutt:er button 28a), a power
source 300, and a strobe cirecuit 600 which causes_ the strobe
20 22 to flash. The strobe circuit includes a capacitor (not
illustrated) which is charged by' a voltege booster circuit
and boost eireuit. Current charg:mg this capacitor is sent
to strobe 22 so that it flashes.
: Referring to Fig. 6, cam ring 12 is installed around
25 the zoom lens 11 and is linked to zoom motor 10 through
sector gear 1l2a and pinion 10a, which advances and w1thdraws
the zoom lens 11 according to the rotation of the zoom motor
10 by a cam mechanism, which is not shown in the draw1ng.
_ In the camera embodying the present
30 invention, 1nformat1on concerning a change in the _ focal
length of the lens 11, a change in the open-aperture F-
number according to the focal length change and a
determination as to whether the 1ens is at the wide
extremity, the tele extremity, _the macxro photographlng
35 position, or the lock position, is automatically detected
- for performing various operations aooording to the detected

)



t he conversion of the zoomcode to a position code after the 25 detected
change; and (7) Control the zgom notor so that the.camring is turned to a
position in which the zoom code becomes an absol ute code when the menory
for counting is erased. MAIN Program 30 The MAIN program flowhart is
illisyrated in Figs. 9 and 10. The NAINpr Ham speci fies the basic

ckecut od- af 1 or STHILEhn o 35 Hiath PERE! by R

1-22 of Fig. Pimte h%qucurmrta’rttm gd reumsevencer ofr an | Fingr dd
in Figs. 9 an%lﬂe Foir 28PulhSCEtOSREndlS 1105t (9&0,0NGCRSCORER! Y i GND)

perform a DATA | operation, _whereas thi's operation has beeh summari z

in steps 51- GA’oﬂtalqtg tll% code PAateuddi-onORR PruFk opexates e mgpqound

program f | osCkeirmivialFi @ 151)7/°~ wislFe bgRe fehshhsﬁ?s e Bridiees Coreospoed

tothelnstructlo Ilsted n step (referred toin the
drawi ngs an " S |"r%e(dr Lé{‘?&?‘fﬂ”f?éﬁcﬁl‘)?he status of each switch
is inputted to theE:hy.n TPUsl0én v&np:ltbaéwre'fltahﬂ:eiﬁdéctedewetéfngﬂ\e Nncade
menory so as .0 , | y A position.
flag [err] |sng§mé‘d‘ tgmég ?%FH%‘“‘? I?%lq"l \é&g&ﬁ n‘gez sé:t]og'l ]i CE#%QCt
position flagikhdiacaenductive elandi bft fhef adie ppbateen shoun byfhghghes
flaglsse t @nl, o] th0 BHEP | a e
fot 9nl tiHy ﬁzﬁ%ﬁ%&% Ogﬁl %g%al Esb hekBeel, 2%uh P18k

(PoSI TION™ CCDE NI TI | NI utine -1s 15 execute
ST b 4, whi chPRRER oafe et beanbactwa Genduetive dabdoutd nelgnaly] thehs

theéLel ative gaﬂeraeeased THals | ha E%e@e&ﬁq;t lmf@ﬁﬁ'aﬂiiént detettrian esighats
owi tohes are JRRRERLEYCRVCLbS SRBRUSEIVE ratisSrie i LS difydhen Eeo-
detect any dy#@2n with the ground brush GND correspond to a zoom code ZC.
15 Shown below the code plate 13 (in Fig. 7) is a pesition
~code POS that corresponds to the zoom code ZC, as shown in
Table 1. The position ceode POS represents a hexadec:Lmal
value from "Ou" to “Ep". _
In the camera, there are 15 detection steps that
20 correspond to the focal length of the lens. Hence, there
'~ are 15 position codes POS. It should be noted that the
focal length indication is set to 6 steps that correspond to
the position code POS.
_ To detect the 15 positions using three brushes, it is
v 25 necessary to create a relative code which holds the ‘zoom
code in common for different step positions. In the
'embodiment, the absolute code is set by providing a one . to
one. correspondence between the part where the position code
POS equals "oy", "1uh“, "DH" and "E4" and the zoom code ZC
30 equals "o", w1n, m2w and "3%, yhile the relative code is set
by providing a repeated correspondence between the posnzlon
._ code equalling "2u" to "CH" and the zoom code zc equalllng_
ll4ll to ll7ll
When POS equals "Oy", the zoom lens 11 is drawn into
35 the fixed lens barrel 26 and the front of the J.ens 11 is
covered by a barrier (not shown) to set the lens to a 1ock

.....



changes in the setting of the switches-by conparing the re- read settings
with the data stored in nenory. In step 5, battery switch SWB i s exam ned
to determine if it is set to ON. If this switch is set to OFF, that is, 25
if the battery is renpved, processing advances to step 6 to diverge to a
BACKUP series of instructions, to be d®%cribed bel ow. The canera enbodyi(@p
t he presauds. nveAt posilté@ps Qchia dBOS sifor'tdy" nte hBcgtniendtas aa cebbai N

port 0d OlealaBid ralrldfe DAY & Yhd £ IS Wodl (Bof o ik 01 fafllarRE! bOTY
repl acemen operat ans e ene ore

capaci t omagxe. po l’t t%’%c#ﬁpu%rf%p%?'?s?sunsPboéipgé‘aph&apacil'her

320), om&ah‘ua&? ré‘é&'tibﬂg Betwidif BRECI168K C;gaaiabmushdbetﬂéohwbhed
This -i.s acco i's ﬁi dlver%fqggto t he BACKUP i nstructions

When oBeFSPgﬁg t3fe US r @St kb om s kange; #d| &he t WRSFP| Rositi®Rmati c
filmloadengtes aestopnpgohibitlingngange34 out the filmto the point where
its tip end is laid on w nding spool 35. To control the film loading, a
filmloading request flag [err] and a loading end flag [err] are used.

These flag operations are perfornmed in step 257 of 5 the BACKUP
instructions (Fig. 18), step 309 of a series of instructions to performa
RESET opeéeration (Fig. 20), steps 350 and 352 of a series of instructions to
performa LOAD operation (Fig. 22) and steps 398, 400 and 401 of a,
series of instructions to performa LOCK operation (Fig. 25), as 10 wel |
as in the MAIN program Wien it has been determined that the battery is

| oaded (step 5), steps 7-14 are perforned to determ ne whether the film:
switch SWFis in a condition whereby it can be. estimted fromthe fI|W1\J
| oading flags. |If the condition is 15 ‘different fromwhat was esti mated,
an indication of the filmfranme is showm on the LCD panel 32, while if it
is the sane



as what was estimated, the previous indication (nanmely, either the focal
|l ength or filmfrane indication) is maintained on _t_he LCD panel 32 and
protessing continues to 20 step 15. Thus, in step’7, it is determn ned

whet her the loading end flag [err] is set tg 1. Th|s flag isinitially set
to @ aning that the filml oadi ng has Nkt 'yet taken place. If this flag

is séf to 0, a determ natlon of V\heuhﬂﬂdlr:‘ 25 | oadi ng request flag FLDRQ

is set to
ut s£1that§
chf

determned {tT ?bot_h Ias
SWF is chedked in step 9. |
It is placdgd, '30t'@ %nc-'
filmswitc s sef to @F
step 10 softhat the film]
this flag {geet and | hey py
test perfoymed in step 8 is
t he deci si pp—of—step S

>
in step 11| aonas pqrfo
after the |flags [errﬂ or
opened or phre—Htrhgs—bee
[err] pR€ cleared (ste _'
cated pn the LCD |panel | . :
with priorfty g-ive”w tteffoca gt N ] T Whnt.r(l)e
pangl ,is tlekPBiari BP|sAbtch® th (ﬁ?spl 9q i c&Ci ¢n. 9% st
15, a test| tathivgde tq detefnmnelif the r eqyest flag FI-DRQis set |to
1. If thISf|a9IS dqet to]1l, the statjs he ngcro tch{SWM and t he
| ock switc ‘ SR :
LOCK | STOP Zooming area | sToP| Macrol
pro- | :  pro-|
hib- . _ ‘hib-
ited ited
Absolute Relative code Absolute
Code : '  Code

The circuit configuration used with the camera embodying

g“g 25 the present invention will be further explained with reference
to Fig. 8. The operation of the camera will be explained
with reference to a plurality of flowcharts, shown in Figs.
9-23. In the following description, the details for the
zoom-related processing concerning this invention is
30 explained, while processing relating to the shutter control
or the advancement of the film will only be briefly
described. ) '
The main CPU 100 has four serial signal lines. A shutter
AF unit, which performs shutter-related processing, is
35 connected to th_é four serial signal lines. Battery 300
" supplies power to the main CPU 100 via a regulator 310. The



are tested (steps 16 and 17) to determ ne whether they have 15 changed
since their setting was stored in nenory. I f they have changed,
processing diverges to a LOAD operation (step 18). | f t-here have been no .
changes the MAIN program proceeds to %tep 19. In step 19, the status of
the tock switch SW is judged 20 b){L ex§ the data input for this

swi t ch {9 PaREL o2y n&Qomr JiRtkelep 19 E\WPRROBPREEs aft the ON

t he cammeera pracesohtraldted aeec@rrmnguw WGl tiln(iﬁxté netdds g€Rge, the

t d t det t hat
Pos! L h bRt Tiared A0 Aok 0 I8 ST | haphgiRortoflq LaupkiiEsoo) alf
the | engrrgnal teadthe maire CPEZk100siwhennther badtwnyy mn/ai'mesemovsaep 21
ande th% bwg%lugé@g%ne is called. If the lens is not in the l.ock

p03|t|on subroutine (step, 22) is perforned so as to reverse the
rotation of At ReteFompaadion qineuithdehecauprbsns! anpliunatity efinera

body | P Uhear@Ekeans| koaeoWorphe dhtsle sdh B4 Iandclude> Gha the

rati,ons, are perforned in sa , the status of the
en

fol | owi
MAacr o @#F&Efs\mwe,sié%nrﬁ‘éas torg, ¢ H'@“rfﬁér §usgt éW/I FensEel otleR, as is
35 requi:waﬂdt @retréversengotatd dmeopothlel OIlexﬁ?@ﬁdaé fmsn:l a%e the ’

t f th t 24
P oo e PRPN ndl of Be" Znol ek dE T AoiiEntBRct R ahE Pat | LTMET ans | &
al r eadPOWnNy, h®EWadt,0 REéi Ni amd 'm’miePopatpprtdtedssﬁmgn athenoednt CRIDHIi nt A O
shown § @oFI%s %ﬂo%fiﬁ)%bfegog ggaag to [err], processing advances to 5.

steps 25 an erein an 1 ndication related counter SCANT is set to 8
and a zM FORRUBPESH iMREOE 48| |ketatkes ol @ t REryassh mdieection st war d V

di feﬁtd:zlﬁlibe tﬁégﬁogﬁ I1%end tunaecl astetat balt \Mﬁ G&h&%‘éﬁéﬁéhﬁoﬁiﬁaﬂs I engt h10
e lens to I S n t.he erio one .secon

Tt‘} r ed? S e %ﬁ'ﬂ?g gé qcal elﬁQgEﬁ the Tehs Bhe s |
range. When the zoom motor rotates 1n a reverse direction,
the zoom lens 11 is drawn into the camera body so as to -
change the focal lenq_th of the 1lens 11 to the wide

extremity. _ )
Table 2
Normal Rotation
FOWN | FOWP | REVP | REVN
. i %
1] B _ - _ ' Open o’
2 ON oN | Normal rotation
3], - B 1 open
4 ON _ ' ON Brake
5 . : i . | ' 'Open




When it is determned that the macro switch SWMis set to OFF in step 23,
the lens needs to be in the range where PCS equals [err]. That is, the

| eds needs to be in the zoomrange. Therefore, if the position code POS is
greater 15 than or equal to [err] (step 27), the next question to be

ans ed |s whether the position code POS is3fess than or equal to [err]
(step '28). When POS is less than [err] i;ﬂyg s, PCS equals [err] or -
[err]), the lens is in the | ock position or the boundary area 20 between
the | ock poskevers@nBotatieBom range. Therefore, to puil the lens out to
the zoomrange to aIIOM/photographlng, t he aboVe-nentioned’operation to set
t he counter fof ste rTorne Then, J the . procgssing for the zoom]
not or f orway hL sﬁ s BEVr Ped | u&%"p’vow-én PCS is 25 larggr
than [err], Iens |s n the nac 0 position or the bdundary area betvieer]
the macro ek ren1ty and the zoomrhnge. Therg¢fore, aftdgr Fgﬁntndication .
count er SCA Is set to ['8", in stpp 29A, th¢ subroutir he zoom not g¢r
reverse rotptifon is callled in stepl 22. 30 _\When judgnent of
steps 27 ppd 28 are | both affifmativgy the l'engyi s |nwayﬁé4x¥3gé§msh

Thus, the porjdition of {the zoomw de swtch{SWVis exgmned (step 298).f
When this spitich is set {to ON_t i i i ] i i
f the fi mji ndicatior to displ 35 the focal |engfh opeihhe | ens (step

3R/ and thg ifddication dqounter SCANT is set fo "8" (step 31) Then, widej
extremty FAflagf-enqrf—is—exafrred—to—det o.”;ne H-1the—tefs—t+s—at—the}

wi dg extrerfidy (step 32). The wi dg extremty}flag @nrr] i Brabe to a val ue|
in step 114 of the PCS NI subroutfi ne (Flg 11), step |62 of the ZM REV

N .
subrouti ne fsteps—i85—and—189of the—ZM-FOR-SuUbrout{ne_and step 211 off a
s f

W DE subroyt$pe. If thi

lag isfset to 1, ;he lens i§ a??%ﬁdy at the wife

The following switches provide information to the main
CPU 100:

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

20 (2} Macro switch sSwM, which is set to ON when the main
switch 30 is set to the m‘acro'position:. '

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

25 (4) Battery switch SWB, which is set to ON by.
mechanically detecting the presence of a battery;
~ (5) Brushes 2CO, zc1l and 2C2, which come into contact with
with the code plate 13 to detect zoom codes ZC (these
brushes are not technically switches, however, as they
30 funetion as switches in the circuit they are expressed as
switches for convenxence) : ' '

(6) Photometry sw1tch"sws, which is set to ON by
depreSSing the front switch 28a of the operation -button
array 28 by one step; | _

35 (7) Release switch SWR, which is set to "ON by
depressing- the front switch 28a of the operation button



extremty and cannot be noved any further. Therefore, processing advances
to point A shown in Fig. 10. If the wide extrenmity flag FWDE is set to

0, the WDE subroutine 10 is called at step 33. Wien-it is determ ned that:
the wi de switch SV\Wi s set to OFF in azszep 29B, processing advances to point
B, shown in Fi so that the stat- of the zoomtele switch SW can @
det er m n%EraY\hgﬂ b¥etwel stemSech SWF is set to ON, the 15 LCD display i

swi tched to Iwncaz@oilhetépéalsdfeeﬁh s’»ﬁm‘th%{féﬁ (84 eRe¥) 3 dofihg,gount er
SCANT is_set to,a value of , "8" ereafter,, he p05|t| Oon' code

T I e e s ot o St 6 6h; 23beBe- Lhin, apernticn Ehtim may Abona’ °0e

[err], tdwalens is already at the tele extremty. 20 Therefore processi ng
junps: to step, 4 \When ot, equal to [err], ubroytine is
cal | &4 at ste g8 Z§on he'ilﬁN }%g‘?‘bn%ﬂfenw#ﬁeclfelif s Egnao & swi t ch
are not depressing reaxoswitch 28anctsthe shuptéﬁ.-buhtsheps.Sg 42, the
display 25 Gjpd [ e caLdhng, ( a'.n
count er SCANT. Igﬁés‘%ép gga nﬁ#]O @‘Sfm"%@g % ?éigﬁgrgﬁgg %‘gﬁ‘é{é@gfu‘% Hlp has
been seteXeFUtENg skorad HROFAMBHLVe, SCANT is set to "8" when the zoom

swi tches S\W@and £¥¥m aEenteblt ®addd |dn SEART dohdudit 88 akoh@it Pon @Fe count”
bb';ﬂ&)act gd from 30 the indication counter SCANT (5tep 40) . The MAIN
proa is a |l oop between steps 2 and 50 every 125 nilliseconds (ns).

Therefore, a (29ricathtafolortthe ezmonl mabobelooartetdings Ut ebnpuesy fresuci ng O
by "1" f S%HI whi ch has previously been set to a
val ue O%B§5§wlg;%h%§ taq‘% %%%ettzgonl% $68Sthet her the indication count er SCAI\FI‘V
has becone " (I'B)asﬁoddr@Mtsmrehenamw@mmhm%niop@m|=mpm epdehe

count er aiss £ie. @f&ﬁ”@eﬂ?& B?S%n%% SEANT é’ﬁ&ﬁ&’é’% "fromt Néhe

|nd|cat|on n t LCD panel 1s
absolute code sect .on;

(4) Hold the pattern of changes of code information
associated with the zooming operation;
(5) Detect changes in the zoom code and examine whether
or not the change coincides w1th the pattern of changes;
20 (6) If the change in the zoom code is different from
the pattern of changes, determine whether the change is due )
to a separation of at least one brush 'from the code piate
and, if the change is 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 motor so that the cam ring is
turned to a position in which the 2zoom code becomes an
absolute code when the memory for ceunting is erased.
MAIN Program | |
30 The MAIN program flowchart is illustrated in Figs._ 9
and 10. The MAIN program specifies the basic operation of
the camera. - Associated programs, called subroutines_,‘ are
executed after being called by an instruction of the MAIN
program. Steps 1-22 of Fig. 27A is a summary flowchart of
35 the MAIN program illustrated in Figs. 9 and 10. Fig. 272
discloses the instructions necessary to perform a DATA I/0



switched fromindicating the focal length of the lens to 5 indicating the
filmframe nunber (step 42),:while when it is not equal to "0", step 42 is
ski‘pped and the focal length indication of the lens“is kept on the LCD

di splqy. When it is judged that SCANT eq s "0" in step 39, steps 40-42
areiski pped. 10 In step 43, the | oa#tng request flag [err] is checked
to sée if it opesation, 1 whdrfedas ithisetoperatibhe kasr ddersesumm@rdizddiein
rel ease swt cty S red foad s oy Ssetl Lk - . rg.ne A e
has been a c%‘:n%igg i?eggnﬁ gﬁgt 4&)‘f {men ¥ﬂ%€%g+:ggg}eigs%ﬁttag1%%%%&g ik
changed from nﬂ&{g RyogRan pElaychart @ Figp i27d rhrye obeenarkabelled
executed by @uet gtRatf rehegt brdfespond ! tidethat #hstiubBons! cpssLani t £
SWR has naqt g_ltj_an?eq or i_t has changed from ON to OFF, processing returns to
t he I\/AIN%ro' y j e‘r‘?'whentheloading request flag [err] is set to

1, the testing;of Inhestdp ¢refepredl te iphotlvecdrawbigsi msstepr 4Beifsreotan

f d. T " ti fot hot i teh, S
B fect "on ¢ naRELrEERich Il £ dlle | SEx 8" PFTERENTHNI NS [Bbyteg,
setting of the fhet oadiy CRILLAT, SN als stopss ctheodetecksd settiimgst Hax a s
stored in ne 0 I e ddrjdah ed. he SN0
change, | or tﬁgﬁég?tsfsﬁ)g iga)st%hggggga?r o%mé&itéos OG_E 92?2%%9 ?‘g{%‘%(gc%égggé
amo redPi td pesiddionchElrg aFpogo ithee¥anbned| fosidpternipeed fpkhe ndlagr
a\period of Has Bebht epefO)tdef0r e | PRBI NBoBAE i FHIY 2.indicates ALRL,

in the case where, t macro.swtch Mis set to nd fhe lens is jn the
nacko, posi t i%‘ﬁﬂ)ﬁ‘bf‘tﬁ]gtw g& the aosdkian 1o bg\lﬁﬁﬁ 9 *T’%Eihot e
wi de”ext r emipyoeess bagt alivanvescitoS\Etes 3ot T Adentilageikesetbding) sain

e o ST SRR A0, S eop LI 1
count er [exeauted ab s;ep(gbeyhgghzyﬁﬂl be described below.  The POS
~ INI subroutine is run when the relative code is used for the
POS detection and has the characteristics of a component
specific to this invention. | _
In step 3, the status of the switches are inputted once
20 more. The purpose of this step is to detect any dynamic
changes in the setting of the switches by comparing the re-
read settings with the data stored in memory.
| In step 5, battery switch SWB is examined to determine
if it is set to ON. If this switch is set to OFF, that is,
gJ. 25 if the battery is removed, processing advances to step 6 to
diverge to a BACKUP series of instructions, to be described
below. The camera embodying the present invention l
keeps the data stored in the'memory for a certain
period of time if the battery 300 is removed (i.e., due to a
30 Battery replacement operation) by means of the energy that
'is stored in the capacitor 320. When the backup: poWgr
supply is used'(i.e;, capacitor 320), operations requiring a
large power consumption must be prohibited. This .is ---
accomplished by diverging to the BACKUP instructions. '
a5 ‘When operating the camera, the first step is to load
. the film. Automatic film loading is performed by pulling




the indication on the LCD panel is switched to display the focal |ength of
the lens (step 52). In step 53, exposure value EV is calculated fromthe
brightness infornmation of a subject that is obtained from5 the CdS sensor |
and the filmsensitivity that is calgzlated fromthe film DX code. In steps

54- 64, t fh ch SW5, batt tch S | egs®
switch S £ ?‘# ct% g(t/vl? %”g%,é}ﬁ np‘fﬁ?’éﬁ 3%(? sﬁi o \(,amﬁct% d°{"§ ea® .
det er-ni nmunfdim ﬁm-'é%/l a?r%- C]\l Bo CEGntrGlrsthel rE linep liﬁ,dﬁrhf, staat wi1ef t he
hot t d. t t,to OFF

Brgcg;nsal %)gs fa f%gat ar tLQgi% %nd %&%&B# %déliﬁeFLgENﬂaf’an
count er @SRAT whess fbaQ‘lbpewatdeB]arSCpﬁffb@mﬂlEsiﬂ Ostep 25D 66 for
(he 187 0ndORRcRDS Wiackicditl (A oS RGP 38| AT ok

switched to In

até the nu
photorr\et:‘"}s i‘”ﬁ\é“i’sp REQEM b RESET qRexnkien y( stﬂt AP Eteps eIt to

det er m ngnd fssz ofs aCB’ef:iegpoﬁ6instrWEmohEetd8§éﬁfdrﬂV&tICdMS ératidir, the -
BACKUP 20 . 1nstructions are executed di ver gi nﬁb{ r&kr;rt] step 57,, whi I e_when
the switdH9s &¢) st 55?*?"?%xe}ﬁﬁ'ed Yot sé@ t iSRF 1S t IRE

r el ease ingtimictSWhs erpéhﬁorml aasecxmopehraltioset(m@ Ogs5) ,arasEXPOSURE
subr%utlgjé S czﬂ qﬂb Q‘@{ﬁ Thi s subroutine controls 25 the

operati on ]T e Tt antst tqré‘?gramThereafter -a WND subroutine is called

in step 60 t ®Whedyditschasdbééen mldatzemllém‘.ﬂ'larlcia,at:AftthE;ar hatet et NDi s uBoadeidne haso
been corgl @%,e%) 2 éi?éﬂ@'ﬂ-ﬂi‘{‘e&f’é ?Qr?SrﬁBﬁe nomé/s]%ﬁ@rwﬁgtﬁsw Rflel he

film(st p When t he vmnln I ni she . step 61 I's negati ve:
30 Thusf ﬂ-r“bcég’éltrﬁj‘ r 8WE ndst ol f‘heal seandbEipRe mﬁﬂeﬁ’dbg#&n cpn jbeis

det er m estimaged Feoandhd #idmfidading Prags!ecagiedhel SOMdESioh is
M i A TR AR T KA T G- S R
35 theframeudsoshowa lonckleniL@h el s32hewhédei dfstidp ¥st.the same
-as what was estimated, the previous indication (namely,
either the focal length or film frame 1ndication) 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 Fynpyp is set to 1. This flag is initially set to
0, meaning that the film loading has not yet taken place.
If this flag is set to 0, a determination of whether the
25 loading request flag FL.DRQ is set to 1 is made in step 8.

Frpro is initially set to O.
.When it is determined ‘that both flags are negative (i.e.,

set to 0), the film switch SWF is checked in step 9. When
~the end of the film is pulled out s0 that it is placed on
30 the winding spool 35 and the back cover 29 is closed, filn
switch SWF is set to OFF and the loading request flag Fyppo
is set in step 10 so that the film loading operation is
ready to be performed. _ ' e
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

(O



When the lock switch SW is ON, processing returns to the 40 start of
the MAIN program while when_.the |ock switch is OFF, processing | oops back
to-step 54. By the above expf anation, each step of “the MAI N program has
been _descrl bed. The follow ng discussion will explain 5 the operations
th re perfornmed by the various subroutingsthat are called by the MAIN

plr f)' ?m t POSb“o‘bGJHiGtGDEl I'Nz&étbiéﬂ @?ie( ReEmé Whgﬁ#ﬁ@%éd@ £hg. sn:fjépt ) ' VRS
il lustrates Lnitali iong ca o) 0 e
program P&S’?%t Z@O{n f?g gl’ r] rﬁ'se g iﬁﬁgngg%pl?éﬁ'ls%ﬁbfﬂupf"ne
(shown in Fi gfté@r) the cfillagps: Ry O ®YRHES ehmslbm satahhennhhevhhuk
dur g 3 COUEoERECA S UBE Ui B 14k Adb: ekl HyORFE" A7 Senbe

subroutine i S execite pa r's |nser 't o th
canera, of whermerhease,t cflags EQ,DR rmvladFLbEgﬁl ane cl;am;ﬁd (®tepshol2

eplaced i 4han 13004 TEhBhy aﬁs/egifﬁpe EaltteS1a A1 i1 altak U O LIRS 16D

320 current 1s usual ower than t uired to maintain the canmera

menory af t erPARRLpA2 e($tep rMbved Zhe | Bilmodndjcation odsr ashewny wikhogd

20 exceedi r@néﬁ/eyt Qﬁﬂenmﬁwtﬁie £blal Cl%ﬁﬁjtﬁl efhad¢ation, excelytesxﬂ%n
e

nvention is_designed to ¢lear S_nenor, | s situation,occurs
: n:/t i a: i za!t itheo I tPRe+ts J1shttﬁ BﬂrFEi?"rb'ves‘t’hggl‘%ﬂsl X ‘h#?ﬂ% ¥0(l;3rﬁ9t:ﬂ®lé
e trmnzoﬁmimdemﬁ.a rel ative 25 code, through t he wi de extremty
ion to the a e se e u
armunt of the Iexﬁ) ﬁg f?o%\eﬁ%‘e 3@?% o%%égé%hgngg E’ org' 411
e\@él rst i naquest ofllmmaFLb eciecsedd {stp 10f) this tflagpis skt z:@on'!n
codbzC bas Athd| RO L o Eﬂ@d iakkee AR |6l Ond NEn8T ¥5BRS shiRonaich n

contact with t e code |s I s accanpl | y cal |ng
are tested (steps 16 and 17) to determine whether they have

15 changed since their setting was stored in memory. If they

have changed, processing diverges to a LOAD operation (step

18). If there have been no changes, the MAIN program

proceeds to step 19. :
In step 19, the status of the lock switch SWL is judged
20 by examining the data input for this switeh that was
obtained from step 3. The lock switch SWL is set to ON when
the camera is placed in a storage or non-use condition. In
this case, the position code POS is examined to determine if

. it is equal to »0,", that is, whether the lens has been moved
&; 25 to the lock position (step 20). If the iens is alréady in the
lock position, processing advances teo step 21 and the LOCK
subroutine is called. If the lénS'_is not in the lock
position, a ZM REV subroutine (step 22) is performed so as
to reverse the rotation of the zoom motor, retracting the

30 zoom lens into the camera body into the lock position. . '
_ When the lock switch SWL is set to OFF the follow1ng

operations are performed:

First, in step 23, the status of the macro switch SWM
is examined; If the macro switch SWM is set to ON, as is

35 required to set the lens into the position needed for close-
up photography,'an examination is made of the position code



I NI TI ALI ZATION (ZC IN) subroutine, which is illustrated in Fig.12.
102, the position code POS is tentatively set 35 according to the input
zoom code ZC. In addition, the change estimation values ZC FOWN and ZC

REV of t

menory. As shown in Table 1,

he zoom code and tentative zoom code are stored in the canmera' s

PCS is det

val ues t

one-t 0-one. reI

[err] and the
corr eSposkeps éfmﬂnd A6 twhemain eﬂratimhbfkatpim tmemdad:quster SCANT] .

the rel

[err] corresponds to a zoom cod

the fifteeBbstep position code PCS is obtai
froma tpes- pstepl ) ﬁbeaecemiﬁadefzﬂt fecegdaloty. --E CF pO%@rPfi:d‘sode

neq yom articul aled | at,i on he zoqm .code ZC
& B on %ﬁeiﬁ& i\ ady, dn f gﬁl mAcrq h8°53 OR-ut "
val ues oﬂ'ttémﬁmmr) cpﬂmeiﬂmﬁ"ﬁvaﬁdés td2Pointind shdwh dar Fdgpond.in a
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In step ?
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%88)& Egﬁ\ég\égﬂ*{%h' gvreélat:l)% I ew i t#%h?n nogg hgﬁs sh gtl:,heeat,‘(:hlggmge of

than or egqual to “ZH“ {step 27)_, the next gquestion to be
answered is whether the position code POS is less than or
egual to "cyu" (step 28) . '

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

between the lock position and the zoom range. 'I'herefore,__to _

pull the lens out to the zoom range to allow photographing,
the above-—ment_iohed: operation to set the counter of step 25
is performeqd. Then, the processing for the zoom motor
forward rotation of step 26 is carried out. When POS is
larger than "cy", the lens is in the macro position or the
boundary area between the macro extremity and the zoom
range. Therefore, after the indication counter SCANT is set
to "8", in step 29A, the subroutine for the zoom motor
reverse rotation is called in step 22. o o
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

35

ILCD panel is switched from the film indication to display
the foecal length of the lens (step 30) and the indication
counter SCANT is set to "8" (step 31). Then, wide extremity

(':.s.



In step 102 of this subroutine, when the zoom code 30 input in step 101 is

set to "5", the position code,PCS is tentatlvely set. to [err] and as a
result, ZC FONis set to "4" ‘and ZC REV is set to "7%. In step 103, the
out put of termnal ZC2 is checked to deternine if it is equal to 0. As
shoyn }i n Tabl e 1, the 35 output of term naRZC2 becones 0 when the zoom

code™7C i § AP Opy} £ CAHC. exax&ihé&]etefa%‘i:@ndfh% LECEh" g POLARE  end

setting of t 0 POS 1s correctly
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prlog: am V\hgtseﬂ:hewwh puhmé ey l@tﬂiﬁtm bf thet fmszm CBdBrZGtinel s(me
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Wb the act 00 p8kER dFDAL e AL RENFHEPENSE, SEBRI 1R aPd 1BS O
rotated b6n thbeZMr m sabctimmdlneorar(dsteqe;i_(mbl t@f nViIDEesuibroutine.t haf
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thelndlcatlon pro tion
determ ne |fexhe‘emo’day radgttanhothde emgvﬁd)u&dl’bd’lmﬁhea‘t-ed Fhere fiererDE

CHECK subro (y‘%g&ge t ew d lwéen | 5. 440

set to 1, a##ﬁggé%ggg fa en ? *) g}lcatil ‘on, fe4 i ch occ%ér?s v\/nief;1 i:h%
tenporari |y wide pB!FFFPGﬁtNO(féQK%m ket ses; rTG o‘ér wkhg WDE subroutine
phat ogr agdi n_pgl@glﬁlgesbtl 8tepl g3proh| bited from bei ng di splayed on the LCD

pé}l. This fla LS, al %o use for he V)L%)Eggﬁout 'W@b%br@%uﬁ

di scussed bel ow.
(seg Fig. 13;0|C$Fltailhesltep aaabfprbbespchngt advances. toPpodadsiBy sheyws in

thr dugh stegs c‘f-O?lémds&OggHEt ithe! I%Q:a%% tdf)rttﬁ@dﬁog&)stéieegﬁltctlp dvf¥ rdan
Wien the position cod I's equal to [err], ,step 109 | s executed soaﬁto
i ntroduce akf|dgteepinad- When the tele switch SWT is set to ON

15 LCD display is switched to indicate the focal length of the
lens (step 35) and the counter SCANT is set to a value of
ugn (step 36). Thereafter, the 'position code POS 1is
examined to determine if it is equal to -"Cﬁ". When POS is

the lens is already at the tele extremity.

equal to "“cy",
When POS is not

20 Therefore, processing jumps to step 49.
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,

'prqcessing advances to step 39. In steps 39-42, the display
&.J. 25 of the LCD panel is switched according. to the indication
counter SCANT. 1In step 39, the counter SCANT is checked to

see if it has been set to "o". As described above, SCANT is

set to "8" when the zoom switches SWW and SWT are set to ON.

If SCANT is not equal to n"gv, 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 réducing by "1" the value of the
counter SCANT, which ‘has previously been set to a value of

35 wugn, , . o .
" Step 41 determines whether the indication counter SCANT



25 of [err] ms before the zoomnotor is activated to rotate in the forward *
direction so as to elimnate backlash of the nmechanical system Thereafter

t he CODE CHECK subroutine is re-run (step 111), a plurality of tines if
necessary, -until the position 30 cod OS is equal to [err] (step 112).
When the S|§E;n code IS equal to [e€ , the indication prahibition flag,
[err] is epne; P 1®S apd ¥asuddonofot bhej saboyspedubtsaepibhd. \
rr] are

Flnally,dﬁarauﬁaﬁlonIgo@néléﬁhﬂﬁﬁf]iénmdﬂ‘kbﬁgtsﬁ “&:ﬁ%ﬁmkﬁﬁnggram
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are defined. Wie®n d@nsﬁﬂjeﬁudgedhd:hmmaCANTeIenuaﬂlsh!’p"beinmestephegc,ode

plate angtdgwe M.Ll&fl d68 & pf Seaan OFF (signal level "1") signal may be
det cted due to nmonent ary separation of a termnal, when the position
shod®™ real | yI'besﬁ?PCﬁl:’(m 8allopding, Eequest: §|1§§aIFLDRQI'hé$ePb|e@keme

detecti dio remsal 18 dte il et itosl 1y ANR ad tmeééer tand ! hen@achiredndr
as conductive
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at Ieast once 1 n eve
i setfl PQacFqu@e ermhpe2df rﬁhmrﬁahgss@mma oghehge t(strepml 49i th e

i ncorre
code pl ah@. 45). When the release switch SWR has changed from being

15 OFF te being ON, the LOAD instructions are executed by
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 Frppo is set to 1, the testing of the

20 status of the photometry SWS in step 47 is not performed.
Therefore, the operation of the photometry switch SWS has no
effect on the camera. '
' ‘When the loading request flag FLDRQ is set to 0,
setting of the photometry switch SWs is compared to its

25 setting that is stored in memory (step 47) to determine if R
it has changed. If there is no change, or- the setting has - ;)
changed from ON to OFF, step 49 is executed so as to rewrite '
the switch data into the memory 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 SWS is changed from OFF to

ON, (step 48) the indication counter SCANT_is set to wyw (step
51) and | "

'the



When this subroutine is called, the zoom code ZC stored in REG STER 2,

i.e., ZCREQ, of the nenory is read and a Z counter is set to "3". Then,
thé AND ed result obtai ned by i nputting the zoom céde ten tines is st or ed
in STER 1, 25 ZCREGIL, (steps 120- 1é{?§3 The value of REGSTER 1 is

t hek orrpared with that of REG STER 2 ( p 123). If the two registers

are differeithe tindigationfometheTERDL panebvie swikBbedTHR 2displagp thad.
In steps 124o0&38, lhh%tg, Q,quri-_t}per ﬂe?xsse(tstl‘éb "gayand the 30 subroutine is

pl aced in a stand m cr oseconds err] before another zoom
code is inputted: n s\m F e Gé‘&’é’@tq% yYalue: BY 18 cadpulated (fromathens

that of thebﬁlgutﬁugscm&nm&TEBfZ abeéﬁ;éceqlﬂﬂatt 0i BEGbtERed from
e

cqual 105+ 06 Gl aRREor ik he; 1R Hapaitivfen Ehof ids [Cricvinted by

"1" (step J%QmahhlepfblmsBXngodeturns 44 to step 122 after a pause of

RECI STER 1 has ibn SESE Ph-sbe SHE stRged SEC HECRdGFinefFR A0y oR"

steps 122 $WS/1dnAtkery switchofWB, cedease ewitthWRI andr docks aswitsclir om

the zoomc r I f <6 e S e

ZC (step 1%‘% nggg glr%é:lg.?sél/i%iﬁgg u? ns t%gffﬁgzé;\?@%t%&omqma dﬁggﬁﬁ?ﬂ@ i

@jout‘-lonet\w a¥e BN erpPFE4ECckFirsbe dik)s | pstat _
sg r at e phictonetly @med rsmguuﬂaeyam]l;n@hah ngesr ttei Poshiten dedesdtoS

accordin m co ich itself c s_fo a_zoomn

opegat on. £ D" BRERE e e lhaln 47 "tpe EAPE oo thBokR Y pERYFaN

pr ocessi ngAshdhe |xnd1cg@tiqm qaunten SEANT oras osehetabd&- nignt $bepd 515

PCSI TI ON CSBENINIpd A\ T SUPT 8EkpN&0 | Rot Obhd 3&1:4¥H 21566paldity thet he

| ock SWItCtt]ocal length indication on the LCD panel is switched to
indicate the number of film frames in step 42. '

When the photometry switch SWS is ON (step 55), the
'battery'swi'tch SWB is tested to determine if it is ON (step

56). When the battery switch SWB is OFF, the BACKUP

20 instructions are executed by diverging from step 57, while
when the switch is ON, step 58 is executed to determine the
setting of the release switch SWR. . _

' When the release switch is set to ON, an EXPOSURE
subroutine is called in step 59. This subroutine controls

" 25 . the operation of the camera shutter. Thereafter, a WIND
. subroutine is called in step 60 to advance the film by one
frame. Aftef.the WIND subroutine has been completed, a deqision

needs td be made as to whether to rewind the film (step 61).

When the winding is finished normally, step 61 is negative.

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

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

r 88ei rtdre status pify the 3

.....



macro switch SWM battery switch SWB, wide switch SWVand tele switch SW
are inputted. In step 131, the status of the battery swtch SWB is

det er m ned. If this switch is 20 OFF, the brake is applied to the zoom
motor (step 132), register stack processing of the CPU 100 is perforned
(step133) and processing diverges t Hhe BACKUP instructions, shown in
Fig. 18. stmortta metemynsmmmna@.whihe sthen cthie 200k seitchpuis ed |
execut i Ngyg GEPEstdBFUS4subrouti ne (st'ep 134).

e PGSR

Thereafter, ‘a code cha err].is cleared and_s to. 0 (step 135)
prior to corrpd*’riﬁ t%’fﬂgl%ﬁ Jn‘é"zo%?ﬁ”&oﬁEeECPQnE;’?hQAEHOE’FPSJQ“‘stored
in rTErTDrEY:a(sSttgﬁbri%éscri’bedcod@wamblﬁhaﬁgLari@]cuseﬂmm‘gm Ye&ﬁlaﬁ@[) this

subrouti.ne t termn et he €, ;00si t 0 s _been
rew i SH %I £n Pﬁ‘é'a%'& Sr %e@rp?r(? Y (HE Y ﬁf%%%e ﬁbré?ﬁéﬁego t he
val ue stha&dariencadiedy byt rtéxesmmummm.ts ‘returning to the point from
35 whic e m tes, the zoom '
code val gghgg}g@ﬁegﬁgb #NITI \é%&toﬁﬁts‘ﬁg%rﬂw éﬂ%ﬂ{uiﬁlé‘. ‘When the zoom
code is diffeFdgt flbmithhmsmlt@f i ﬁh@errén}tialtintﬂ»e@es@aey'attoi%%| de if
the zoompapies ifor omt gaa Ira taf ftﬁ(e"\@mn@“ p%t;ra& (stpas;k.%lbn Vib&de t he
zoom notoQr is rotag reverse “hf | i S jier ned
whether $}HadcRposge zﬁSFn EBd@ ZEeBoPnBrEégrsr W ’hﬂé’r%‘h val ue
ZC REV (36ppis3@alledasr tthe 20bhm @dd zcbshmean sababbmdll rvdhee zoom O

t h 4-1 t |1 d v
wih thA e EBpE Frmsk dfbrdCyRCeh s ) T T el R e
[err] isfoxmer acaed,f rihe t sebpoutinen i(ﬁ)déxP% eﬂhe"—%oﬁé’é&e Eimeed@ in W

NeNDry s fd¥y t{L N dfet i VALES ﬁb&%aﬂéraftei: whereoenel pasteay maved and

the Char}geemgetehrratil_xggmval he anggé/aanda% _ grefeplaced within

approximately seventeen minutes. _ _
' As the backup capacitor 320 current is usually lower

than that required to maintain the camera memory after the
battery is removed and left out of the camera for a period
20 exceeding seventeen 'm,inutes, ‘the. camera
embodying present invention is d‘esig_ned to clear its
memory when this situation occurs. -
The initialization operation is intended to move the
lens from the zoom range, where the zoom code is a relative
25 code, through the wide extremity section to the absolute -~
code section so as. to restart the count for the amount of o/
the lens movement from the absolute code. section. '
Accordingly, the first instruction that is executed
(step 101) is to input the zoom code ZC based upon the
30 conductive condition of the brushes that are in contact with
the code plate. This is accomplished by calling a ZOOM CODE
INITIALIZATION (ZC IN) subroutine, which is- illustrated: in
Fig.12. _ . :
In step 102, the position code POS is tentatively set
35 according to the input zoom .code zc. In addition, the
change estimation-values Z€ FOW and ZC REV of the zoom code



reset to correspond to the position code POS obtained after 15 t he
subtraction is performed. The value of the indication prohibition flag

[err] is then examined to determine if it has been™8ét to 1. If this flag
has been set to a value of 0, the focal length of the lens is indicated on
t heydiyspl ay panel (step 141). When the value of the prohibition flag is 20
set ° 1, step 141 is skipped.. Regardl esstdf whet her the focal |ength of
t he Iens i and dnbakive 2o00m coﬂe apdestoxedge il dhd aranjera’ s heemery-t0 1

in step 142 bef g éﬁlﬁnﬁ%%&bﬂé jet Fﬁgsf&%tm@‘{-%ﬂetp Wf@%%@d%oaﬂ%%r

when th ECK t
e R U i P e Y S
maveﬁ nay Becdridingint, fthe positiivrgecedti RIS oiasvaiaﬁemined h€romethay
t hat r t
o 5 RO JRILLRORER T BY Cent SR o0 v st o OSCBO é:ﬁ o
es

bef or e chaagsﬁglpg PeedequBPS [ealyes he ﬁnﬁﬁieimalzly.af tthe t Hak

becones eqvahuds " bt fehed sBandccoads @&l i (migon BGwREVugfn and As-:a- )
result, the two are not equal and processi%gladVEnces fromste g step

143. | n sPEpresBRondhdty BnPRsIECzENS 5P OBfiBAgi Mgt Pest a% °°de

det er mi ne POSiI Vallaesqwﬁ "oy 1" ki) enDhY , z o Gt]?f Imid)rtheha!m@m:nae"
equal S5a @k SO f t ,,two " essi g
a ncie's t0°‘§ Z(L14§a1v\ﬁ% ot %e carrééra cgndl udes th7fat) nggg*gsgg%&c iﬁ_
from a posmulbhpbedﬁcPOBeorelp&'i:qnﬂ!timVpldthtl?@ﬁ Yateesostof 28" Ly -As a

result, the posg{hi opy f Ol Ve to n e
me y, ZC FC)/Vlﬂ';l set tgf?'g%iv(sje (H&%V |ss‘§(§1e:§%tn gwidlgﬁegﬁ‘:t&gg ggristqrol

returns t eTPRLbIRGt "Brlm We'h Qe Bum! 0GPFRESRABEEA @ 2R 1 §°ffe 25hove
operation,aof f »igr eosS edfudTXig | m2fhe D'Gﬁ}!lqrafrl'yAﬁet cprYdspondmodeo at s
Correcfgd z&gm code REE‘” nf ng,é,p Si’SQ 1§qﬁai£11’l§ "54 d,et er.,rg ruad toi}at "Ehe'
corresponds to a zoom code ZC of "6"; and POS equalling_"su"
or "QH“ corresponds te a zoom code ZC of "7, The temporary
setting of the position code POS forcibly sets the zoom code
to w4n, wse, uwgw or "7", corresponding to the'relative co&e.
20 "“Byx"“, "“Ax“, "“eEuy" oxr “ou“, respectively. When the
photographing lens is in the range of POS equals "2~ "BH“
the value different from that for the actual lens position
is set. _ : . .
The zoom code value, which is supposed to change when
\ws 25 the lens zooms to the tele or the wide extremity, is set for
a change estimation value 2ZC FOW and ZC 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 2zoom code
30 input in step 101 is set to "s", the position code POS is.
tentatively set to "Ay" and as a result, ZC FO'W“is, set. to
“4" and ZC REV is set to “7". :
In step 103, the output of terminal-zc2 is_checked to
determine if it is equal to 0. As shown in Table 1, the
35 output of terminal ZC2 becomes 0 when the zoom code ZC is an
absolute code. In the present instance, the temporary



zoomnotor is rotating in the forward direction, the subroutine proceeds' ?

to step 145, where it
has _noved is equal
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not coincide with the actual photographing lens position, is
prohibited from being displayed on the LCU;panel. This flag
is also used for the WIDE subroutine, which will also be
discussed below. | | '

In step 107, a CODE CHECK (CODE CHK) subroutine (see
Fig. 13) is called to verify thé position code. Procéssing
loops through steps 107 and 108 until the position code POS
is equal to "1y". When the position code POS is equal to
"ly", step 109 is executed so as to introduce a delay period
of ty ms before the zoom motor 1S'actiVated to rotate in the
forward direction so as to eliminate backlash of the
mechanical system. : '

Thereafter, the CODE CHECK subroutine is re-run (step
111), a plurality of times if necessary, until the posltion
code POS is equal to "2y" (step 112). When the position
code is equal to "2y", the indication prohibition flag
FNODSP is set to 0 (step 113) and the zoom motor is stopped
in step 114. , ' '

Finally, the position-cdde flag Fppg and wide extremity
flag Fyujpp are set to 1 (steps 115 and 116) prior to
returning to the MAIN program. ” -

and ZC REV

det e d t
181 EaEEIPBni Phep, J0%) cBamesy e Lenes daysol shewbalnt e crere ooms by



Therefore, the =zoom code input in step 134 is el ectrlcally CR‘ed to
reverse the logic of the zoomcode 10 stored in the menory. Thi s
reversed value is tested to deternmine if it is equal to [err] (step 150)..
Because an electrical ORing operation is performed for the reverse and
pom@e d.ogic of two codes detected in the tpgsiti on where the same PCS

val u are obbauncdpgt hgpugvsqhb W%umms equal to [err] even if
a bit, which shou %Fﬁ |nt pret%ﬂgaaﬁl the i n st ep

150 becomes affirf ?rv& %‘Pe 2 PRE oﬁk‘ q nERatody®
i s the nor mgpevdbrmedicin] the POSITIONt mmwmlmm:e v\iﬁbﬁbﬂﬁﬁhfdag@
an incorrect ecause term nal ZCl I ch shou e
conducti ve, %lgéc)gt?r%s Cé@bf g‘?’}’%@ggﬂgau ned by electrically ORing for the
reverse I-’ogl c of Tinks vaubrontimenvinpfeved aie theldsbélisyr |of Thhe zoom
prevents an gddanedis Pos! [doPeceda by e " il d0eaBIRgs Beusinbeuingh,

that shoul d be detected Accor I"ng to e present
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makes | 1opotHedizddnd dudel Ufsr aHeEe ﬁ@ﬂllﬁéeai:'énae‘mﬁeal on detecti ng system

DR 210 BT eYeRhidD RS SO U i PREE i s JUBURbHC dRE
above- nent i code cp]sacte bandnotieet Brpsh berminatspi mali OFFar sigmali themeln,
SteF}”‘ 151- 15.%.@ %1 ?n%@ be ’hé-‘{la‘f‘ciﬁe&tcﬁ?é bhg ﬁ&ﬁeﬁk%ﬂg[ EEEL 'ﬂ&?tofo
O in step 15 € “foca Iens I'S_ I ndlcate |sp a
panel and achermisgilst é’ihefet konishould really be an ON (signal
15 level "O") signal. Therefore, the detection results are
electrically AND’ed together and the particular terminal is
considered as beir_-xg' conductive if it is detected as
conductive at least once in every ten tests. This prevents
a brush terminal from being incorrectly read due to the
20 momentary separation of a terminal with the code plate.
. When this subroutine is called, the zoom code ZC stored
in REGISTER 2, i.e., ZCREG2, of the memory is read and a 2
counter is set to "3". Then, the AND‘ed result obtained by
inputting the zoom code ten times 'is_ stored in REGISTER 1,
25 ZCREG1, (steps' 12q;_122).' The_.value- of REGISTER 1 is then
compared with that 'of REGISTER 2 (step 123). If the two
-reglsters are different, the value of REGISTER 1 is moved to

REGISTER 2 in step 124.
_ In steps 124-126, the %z counter is set to "1" and the

30 subroutlne is placed in a standby mode for 500 mlcroseconds
(ps) before another zoom code is inputted. When the
detectlon result of this cycle is’ the same as that- of the
_previous cycle, REGISTER 2 becomes equal to REGISTER 1.
Therefore, "the: Z counter is examined (step 127) to decide if
35 it is eqhal to "3, When the Z counter is not equal to "3,
it is incremented by "1 (step 128) and processing returns



5 perforned. Then, processing diverges to a series of instructions (shomn
in Fig. 19) to execute a BAD CHECK (BC LOOP) operation. As an exanpl e,

assume the canmera has a nmenorized zoom code of [err]. This yields -a .
reverse code of 10 [err]. Further, assgtﬁ a new code is inputted, having a
val ue.of [err]. El ectrically CR‘lngt reverse code wth the new ™y

i nputte(to SteP Ao dEy. aapawse:eot €509 ps. Because the electrical ORI
operation di alg [ g oes &0 15 LOOP
W s the zl' %B’ix]n Sl Eﬁ %&f t% e{wal ?@[2 rr?gi)ﬂut t he

(BC LOOP) q)er ati1.an. en t tion code
dat a i nBRaRing tthat eREGI‘s"TER thehpsi he%eﬁﬁuﬂﬁe EsREGEETERIe2 PEOYequal s

[er r], Bheees su&eegb\%w Jibltéoé ftlsefneBé& _hOQRd( E%Lfa@ﬁlesz@est e %gbtg%g Z0oM
ro haPngTa %8\1 @gﬁ%ﬁo@hﬁ@ﬁ@%ﬁo’rﬁ Fhe vFPeR i€€48%l 1 ed in
step 22mehorie HAvaptluyam REGISTER 2 obbsi defmﬂeas atshe:ﬂearwodmi]tooaae | ock
p05|t|o et to OFF
in the zowéﬁge guang an @pgﬁéﬁﬁ%grg?sggél ﬁté’ %t&ne%éﬁ'gt aﬁ “Phe

oper at i Whighi 36 INt anhyoukdneewssf cadlede macro position to the zoom range
when th@oggceggéw ?éanhscﬁﬁs 59"9553 ipb0 stop the lens inthe zoomrange, &

forward rotation operation to renove -any possi bl e backl ash. 30

Wikl t hi s subiBut |1r$e %élEﬁFFéﬂest hehe o CADE cRHERKofSulbrontine| whigh cat ed
on the élmxcp@eethe b8eti6ASchae! POB! aécb&dtihg ERV &hee Z8dnf ddde) £68) eps 1

The 2V LoiEE ﬁ%erdez“%qqieﬁeﬁto%YeﬂKasu Sohinge BrHeToly o iR 10
posi ti cmlmetbietiﬁa feegueiblypused) in tﬁheZpomrrBéntedd@mssanmen
tested diipt thf‘fgé(‘hehlle-rlﬂt iﬁ add‘ﬂ:ion to the above-mentioned
15 POSITION CODE INI’I‘IALIZATION subroutlne.
_ In step 130, data relating to the lock switch SWL
macro switch SwM, battery sw1tch SWB, wide switch SWW and
'tele switch SWT are inputted._ In step 131, . the status of
the battery switch SWB is determined. If this switch is
20 OFF, the ‘brake is applied to the zoom motor (step 132),
register stack processing of the CPU 100 is performed (step
133) and process1ng diverges to the BACKUP 1nstructlons,
shown in Fig. 18.
When the batte_r.y switch is ON, the zoom code ZC is
25 inputted by execut'i'ng the above-described ZOOM CODE INPUT _ -
subroutine (step 134). Thereafter, a code change flag FCHNG
is cleared and set to 0 (step 135) prior to comparing the
,content of the zoom .code zc and the zoom code stored in
meinory (step 136). The code change flag FoHNG is used only
30 for this CODE CHECK subroutine to determ:me whether the
pos1tion code Pos has been rewritten in the zoom related
processing. .
If the zoom code is equal to the value stored 1n
memory, the subroutine exits, returnlng to the point from
35 which it ‘was called. However, as the zoom motor rotates,
the zoom code value becomes dlfferent from that stored in



greater than or equal to [err]. Until the position code is at |east
equal to [err], processing Ioops bet ween steps 163 and 164. When t he-
position code becomes greatetrithan or equal to [ere]s the lens is in t he
zoom.range or in the lock 5 position and. processi ng continues to step 165.
In §tep -165, the lock switch SW. is checkdd to deternmine if it is set to
ON. ™1 f thimsemorych WheANthpr coems icoge)das dﬂﬁmm&t—l&ﬁﬂbr'wbi—aa shep

166 . Th k d ] f 10
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: |t yotating imnthesfopwaln rec s =1 I
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[err], the executlon of 1 f term nat e? and gcesm ng proceeds %
o step Bosdineaign it i medqﬁmmﬁdswbeguernmschque@ommmt@e

.the positi odigs d&a5 bﬁtﬁheﬁﬁéd Sifanifs Celtimatiiod valaeuagct ORE®’ rdstep
bet ween t,he operation

‘Until the paqsition codels)é_{ l'oop i s ex

;of executi nd3le cHhe r%??ﬁes'&hﬂ"l‘gipﬁngst fallss din i feom
g(stepsI 168 apkrifP}onsOxieowhe msrigﬁn cp4lerirs [‘lﬂié] clﬁrﬁj)ed7Qdﬁmeméh6d
‘'to a a e t en
;retuf’ﬁsyto FRINATLY , SoFuB1 A ek BY T HRehgta  $8edi i o Yadue o

bei n§025Aceprdingivep WIBoSEAP t h29 cObheCMadnes MWilltimesubtracteds fcmm ed

tep 166¢ak Pis ¥ £518NEodBD S | Nehe V.%éﬁ Ebael aitoréd | YHoamemsrPe iig)
;the zoom ran step 167, the 05|t|on he | ock tch SW in step 165
be Judﬁgﬂrt"g 68 k¢ the ¥alpeg9pt ?71? s&EHEL ?gepr%)‘e‘é'éd lepsy

171 78. Wmbveleahac khevwichahgl\\lestsi mict o1 velues MIWCEﬁdI PCSREV ia@r&
O subr out FABFS B SO aRmari] (S Ehe 1h35 1Ehop, fofiel HoH At Lndd arEet
flag [elP] thet subkdaacticst cis Perfsenedo d&fhe nvabuef oft the i;néhcgmwno 1
(in step 133r8fui:ﬁ€i§@'§1g§Eg§osnus%oi§'fﬁén ERhiinkhe teodRtdiaife f1#0iksS
has been set to 1. If this flag has been set to a value of
0, the focal length' of the lens is indicated on the display
panel (step 141). When the value of the prohibition flag is
20 set to 1, step 141 is skipped. Regardless of whether the
focal length of the lens is displayed or not, the code
change flag Fg,; is then set. to 1 in step 142 before the
" subroutine returns to where it was called.
However, when the CODE CHECK subroutine is called in
\‘&( 25 step 107 of the POéITION CODE INITIALIZATION subroutine
(Fig. 11), the zoom code after the lens has moved may be
different from the change estimation value. In the same way
as that for the above-mentioned example, when the
temporarily set POS is "AH",' ZC REV is "7", ZC FOW is "4",
30 while when the actual lens position before changing is POS
equals' "2H", the zoom code ZC after the lens moves b’epomes
equal to "1i" for a change code estimation 2C REV of "7". As
a result, the i:wo are _not equal and processing advances from
step 138 to st'ep 143. In step 143, the zoom code Z€ after
35 changing is tested to determine if it is equal to "1" while
the zoom code before changing is equal to 5. ‘'If the



set to 1, processing |oops through steps 172 and 173. After it is
determ ned that the code change flag FCHNG has been set to 1, that is, the

position code PCS has been renewed, processi ng pauses for

[err] ms (step

174) before rotating the 5 zoomrm tgzin a forward direction in step 175
When ’t he 05|t|on cQ
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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 lens is

moved to a point where the position code POS is equal to
"4, ZC FOW will be equal to "7" and ZC REV will be equal
to "4". Then, the value of the indication prohibition flag
Fnopsp is examined to determine if it has been set to 1. If
this flag has been set to a value of 0O, the focal length of
the lens is indicated on the display panel (step 148). When
the value of the prohibition flag is set to 1, step 148 is
skipped. Regardiess of whether the focal length of the lens

is displayed or not, the code change flag F, is then set

to 1 in step 149 before the subroutine returns to where it
was called. - ' - '

It is not always determined in step 136 that the zoom
code stored in memory is different. from the zoom code
inputted in step 134 when the lens zooms by the change
caused by actually switching the zoom code, as mentioned
above. Namely, it is supposed that even though the lens is
actually in the position which has the ‘same position code
bit, which should be 0, it is detected- as 1 due to a brush not
contacting the code plate. This separa_tion of the brush



program the focal length indication is maintained on the 35 display for a
peri od of one second, in response to the indication counter SCANT being .
set"to "8" .in step 29. ZOOWFORWARD ROTATI ON ( ZM=@W Subroutine Fig. 15
showswt he flowchart of the ZOOM MOTOR FORMARD ROTATI ON subroutine, which is
cal\ll@in step 26 of the MAIN program. YPhis subroutine describes the
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al ways be # e Hhe Famen P9 valuep, axg qbfained, ‘the result always

15 becomes equal to 'lllbinary_l even 1f a bit, which should be
0, is interpreted as a 1 and the judgment in step 150
becomes affirmative. g '

For example, when the zoom code stored in memory is the
at the position where POS equals

normal val_ue '°°1b1na;ry'
is detected because

20 "74" and an incorrect code "01llpinary”
terminal zec1, which should be conductive, becomes OFF,
"lllbinary' is obtained by electrically OR’ing for the
reverse logic of the value in memory '11°binary" and the

This prevents an erroneous position code

code "01llpinary" -
Y
that should be detected

& 25 POS reading when a brush terminal,
as ON is detected as OFF.

‘According to the present invention, any change in the -

zoom code due to the separation of a brush from the code

"plate is not _' considered as resulting in a change in the

30 éosition code but rather,' is handled as an erroneous

reading of the position code. The construction of a camera

system as described herein makes it possible to produce a

more accurate lens _pe_si-tibn detecting syst'em while also -

preventing inaccurate ‘exposure operations.
35 W_hen_ the zoom code becames an abnormal value, due to a
cause other than the above-mentioned described momentary



extremty by only exam ning the position code POS. That is the reason for
the setting of the wde extremty flag [err]. If the position code PGS
beconmes greater than [err], according to the novenent of the lens to the
wide extremty, 35 or the position c%d? POS is already greater than [err]
at the time that this subroutine,is c the macro swwtch SWMi s
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equals "7,", but the data indicates the lens is at the point _
where the position code POS equals "Ou", processing diverges
to the BAD CODE LOOP (BC LOOP) Operation.

ZOOM REVERSE ROTATION (ZMRBV) subroutine '

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

25 to pull in the 1lens, and the operation which returns the .
lens from the macro position to the zoom range when the g;
macro switch is set to OFF. To stop the ‘lens in the zoom '
range, a forward rotation operation is included to remove
any possible backlash. ' ' ' '

30 When this subroutine is called the focal length of the"
lens is indicated on the 1eb panel as the lens is rotated in
the reverse direction (steps 160 and 161). Thereafter, wide
extremity flag FWIDE is cleared and reset to 0. ' fe

The ZMREV subroutine calls the CODE CHK subroutine to

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

position code POS is then tested to determine whether it is



However, when the wi de extremty flag [err] is O in step 193, processing

| oops through steps 194 and 195 until 30 the position code POS is sw tched
in-step 195 as detecting thexkresult obtained fromthe CODE CHECK subroutine
called in step 194. Wen the position code POS changes, as indicated by the
codg¢ thange flag [err] being set to 1, t H¢-%oom notor brake is applied in
step—192 andy b i np.,»_Th 4 i 9ns.
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In step 168, the CODE CHK subroutine is recalled.

There"a:-fter,' the position code POS is checked to determine if
it is equal to "OH"" Until the position code is "Oyx", a
loop is executed between the operation of executing the CODE

20 CHK subroutine and testing the position code (steps 168 and
169). Once the position ecode is "ou", step 170 is executed
to apply a zoom motor brake to stop the movement of the
le’frl's.' . Control then returns to the MAIN program. o

_ However, when the lock switch SWL is detected as being:

25 OFF in step 130 of the CODE CHECK subroutine (that was
called in step 166 of the present subroutine), while the
lens is judged to be in the zoom range in step 167, the
position of the lock switch SWL in step 165 will be judged
to be OFF. _Accordingly, processing will proceed to steps

30 171-178.

. When the leock switch SWL is determined as being OFF in
step 165, the indication prohibition flag Fyopgp 18 set ‘to .1 }
(step 171). The CODE CHK subroutine is then executed (step
172), after which the code change flag Fg,, is tested (in step

35 173) to determine if it has been set to 1 (in step 139 of
the CODE CHECK subroutine). Until the code change flag is



=

switch SWMis ON (steps 203 and 204), the zoom notor brake is applied and
processing returns to the MAIN program Wen both swtches are OFF, the
position code POS is checked to determine if it is equal to [err] in step
206, which 30 indicates that the lens is in a stop prohibition area

bet weén- the | ock position and the zoom S&hge. |If the lens is in the stop
prohi bi t iEg¥ &eed, ErRPcarsintlnops thtaugt dtepar 173 sana 298) apeerhaviv
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ti meko Subroutine owesurmaliqwbr i oThef §eop] positsiorp @#5)the ITéms, irhe

posi ti 0'1:191519 F@atioﬁbtﬁéqengYvéSstﬁégcUté ﬁhg¥Cg}|§. 2 epsgﬁ %td ne in O

step 21 he time period has not redched [err
pr ocessi Junps back to step 216. - Wien the tinme period [err] nB S e
reached, the mwnmwulmmnrnwimm réxibEeut inépether pobs Motest iian (sMrJ

219) €0 dfdd ot i Bo BE LEbEel BAL ppaL BT Y 14! Bohekk o
CHK 38U bRt tiatat ing xtiiet aqomnmotne famards aftteak dihel onestaer | has hentene
period Wé&eﬁﬁ@sbgﬁﬁaary section of a position code POS. This
- cancels any possihle backlash that may occur. For example,
"as shown in Fig. 26, when the lock swit_:ch._SWL is changed
from ON to OFF at the position where POS equals "7" and the
20 focal length indication is not prohibited, the value "46 mm"
is indicated on the display panel. When the zoom motor
causes the lens to enter the area ,where_P’_os. equals. "SH"- . the
display is changed to indicate "S50 mm" wvhen it enters the
area of POS equals Ty This may give a user the
25 1mpression that the camera is malfunctioning by switching to . -,
the tele range just before the stop operatlon, despite the
fact that the operation shifts the focal length of the lens
to the wide extremity. Therefore, to 'prévent such a
mlsconception, the indication prohlbition flag Fygopsp is set
30 to 0 (step 178) so that the focal length indication of the
lens is shown again at the point when the zoom motor st_ops
'rotatlng. : _ '
| 'When this subroutine is called in step 22 of the MAIN
program, the focal length indication is maintained on the
35 '_'display for a perlod of one second, in response to the

indication counter SCANT being set to "8" in step .29.



back to step 220 to re-execute the CODE CHK 25 subroutine. VWen. the tine
pertod [err] nms has been reached, processing advances to step 222. The tine

periods for the two tiners are sel ected sych that [err] is less than [err],
as 9 R Fig. 26. The tine period [er-? corresponds to the tine that

is r"eq'ui red tZO@0 FORWARD RQTARTAN 2 (AMBOW) hBubwontdneal system while the
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returns to t I L ogr 5.7 L T b t g h
the fl ovvchar@ggwt gg%%r%%t%y Ivlc:\,h:ac?(hp %@oﬁj éﬂgnhsa?'ep %83"'1]{ % gHe
MAI N progr ammacroTektremityutine i s called by setting the tele switch SWI'
tot ON V"“f”t t hF ! eﬁﬁeh_sl_ ht‘.ﬂlet %O?Poﬁb&}éﬁgef‘éﬁﬁ?kbe ROPATLOR CQQSrBGEi%:% i§t
not equal to [er e operation of activatin om SO
tes 3 acﬁlﬂﬁéf ﬁﬁ?r%ﬂFPBanBgﬁngft kae & %t d"st I'fé’qiézlag:oeéitc?’érﬁlf?af‘gb
lar to tdkspheyat i ompwddirﬁmﬂu_ | nthee wide c-edetsmmiiteyd Z06W MERERe is
FORMARD ROTAH 1013° (TS, iy LhSE N CEeAURLOY N ddbe
positio

chbrr%g LN o
t hat| the aH tﬁﬁ aF any Sirte n‘inits travel range.
When he TEI!:Elesdtamtimea|§Om¢r@d¢irﬁ@ti%alstengt R8Or1BRA -l ens is

| ndi cated on the (D deppleay diffick ARUHATUELAE U1 PERELT IS ORARE a1

forward direction (steps 230 and
156 determinat on is made as to whether the position code POS is
less than or equal to "1y" (steps 183 and 184). If the

position code is equal to "Og" or "ly", the lens is in a
position between the wide extremity of the zoom range and

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

185. Processing then loops back to step 183.
The  camera ' of the present invention

is designed so that backlash from the gear system

' 25 is removed and the stop position of the lens in the wide
'&‘- extremity is set just after the position code pos switches
from "1p" to “2y". = For instance, the lens is not always
positioned at the wide extremity of the focal length (i.e.,

38 mm) even when the position code POS is set to "2x". It

30 cannot ‘always be determined if the lens is in the wide
extremity by only examining the position code POS. That is

the reason for the setting of the wide extremity flag Fyrpg-

If the position code POS becomes greater than "1py“,

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

35 or the position code POS is already greater than "1!{" at the
time that this subroutine is called, the macro switch SWwM is

r eached. If the time period has not been reached, brocessing j unps



20 231). The CODE CHK subroutine is called in step 232, and the status of
the lock swwtch SW, the macro swwtch SWM the tele switch SW and the
position code PCS are checked. If either the |l ock switch or the macro .
switch (steps 233 and 234) are ON, processing advances to step 235, whi ch '
appliés the zoom 25 notor brake and rétdrns to the poi nt just after whe
the subreberkedvto deteruinuhidf dkehhscheen selt ded Obh st aaasly.tch are

both OFF;  t heypesi {-_henmﬁeiiﬁ E@..Sitbﬁ SWﬁ”‘iEeB ]Br&'%%s%%-? g&ﬂra OS,%, o code

whet her lt i s, greater t han or
is | ess SHRR 187y 80t Wél&telfal%v@%ﬁ i§ em'@ﬂectq Fheet vaarae exﬁremitxrs

still ONméﬁé em@%bsitiowleaaet POSPGE M 339' CO%&Q&&& vh%akebs hafe or

e swtch is_skipped,

equal t he te erforne

bacatbe RaRLt an ' ¢us e bia ErfE L, EoRR; CYECK: Subransabes cad Tadns. 35
to step AgSstep aa’ltdsamdt)erfxd’imab% mglebsa:thamd'c,gt U(Qt]ép tilss )YAI N )
program Y pasi tion_code_is . |ess rr eani ng t hat *
the tel eth% FP%E gﬁfﬂl—'e}'ﬁr (I}(,sesjﬂ 8‘? 0688’%58?9% ﬁré’;?eéf e8ubut i ne
stays i st l%%ptoorq:et sthg stides 2By 2BFppi Itmtbe {ed RO 1500 tlobp&\n‘g is ON,
until t n achfs. thenplgl e £t t ch ,SWI' is -
set to %F stg §’Z-%§ as shg'thl]l@l n #—B( isgé %ﬁﬁe zoo %gttor%hbr eél gsappl I ed
(st &9 ZQS’FsaMlaébrﬁmola A @W@tﬂ@%%&ﬂ o'tﬁ%mlszAtﬁ(UﬁOm@dat i on 10

Fig. 18 illuaiy aicife t ﬁ@rleﬁeobohs&%tiwtdm ith Blee W@dthanperfor@

:ngAgl;UE oger%q_ﬁ. égtt_‘lng% IS erfor%{ﬁed di vergt_ﬁg from st s

operat i &headcbmealRES§$espd:ruatsmp 19Uhewh1|chstrepﬁatmsthee CIIDE peHKor me‘d’
to mai nkai}-dipd (IQC%;F@”E% fPhad i lunetiohRl POl PYoROWESs48y the

mai n CPUWltheectr curr
15 becomes equal to "Eu". When this ocecurs, the zoom motor

brake is applied (step 192) and processlng returns to the
point just after from which this subroutine was called.

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

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

As noted above, the wide extremity flag Fyipg has been
set to 1 in step 185 and processing advances to step 186
just after the poeition code POS switched from "Ig" to'"ZH",

25 that is, the lens is in the wide extremity. 1In this case, .
the zoom motor is stopped in step 192, the lens being set to
the wide extremity and the subroutine ends._

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

30 the position code POS is switched in step. 195 as detectlng
the result obtained from the CODE CHECK suhroutlne called in
step 194. When the position code POS changes, as 1nd1cated
by the cede change flag Fpopyg being set fO.lj the zoom motor
brake is applied in step 192 and the subroutine ends. =

35 ' There are twelve stop positions-perfofmed by this
subroutine for the lens which are marked by cireles in Fig.



supplied fromthe backup capacitor 320 when the battery 300 is renoved or’

I's depleted. When the canera goes into the BACKUP operation, all functions
t hat requi re a |arge anount 20: of electrical powerware suspended so that
the data in the nmenory can be retained for as |long as possible. Wen the
BAC operatlon begins, all inputs with. thd exception of the lock switch
SW, macréssvmtch SW battery switch SWB and filmswitch SW are ignored
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i nst ance, zd!ﬁl?r\qﬁ)ﬁn @ﬁfgﬁ cgﬁggautgn@erat ed at a 6 Mz clock rate, the
of current | f that sanme microprocessor

M croprocessor dr aw, %err

p’gq at ed Wllf#ﬂa Q-GM—&IEPE Fatese thee ﬁﬁ‘?ﬁ’%‘ﬁ’%es%%r the | 26PY; JWLDE
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require rrl..of .curr us; _ one technigue for, re 0
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Next, é}g tH %ét@};%eﬁ%ﬁétge 3 - dae-rl; géétf{-éﬁ?é 'érésgﬁmri(ia?fiﬁﬁ the film

frame |n lon on t pane 50 10 det erm ne menor y
sett ity o(gerggi,gpm performe in the above-described ZOOM MOTOR

REVERSE ROTATION subroutine. However, in the  WIDE

subroutine, the lens can stop at any desired position-in its
travel range. ' '

When the WIDE subroutine is in_voked, the focal length

20 of the lens is indicated on the LCD display panel (step 200)

and the zoom motor is caused to start rotating in the

reverse direction (step 201). Thereafter, the CODE CHECK

subroutine is executed and the status of the lock switch

SWL, macro switch SWM, wide switch SWW and position code POS

\<25 are checked. If either the lock switch SWL or the macro

switch SWM is ON (steps 203 and 204), the zoom motor brake

is applied and processing returns to the MAIN program..

When both switches are OFF, the position code POS is checked

to determine if it is equal to "1p" in step 206, which

30 indicates that the lens is in a stop prohibition area

between the lock position and the zoom range. TIf the lens

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

forward (step 208) after having paused for a period of t;

ms, as shown in Fig. 26. The subroutine waits until the.

35 posi_tion' code POS switches from a value of "1z" to "2," in

step5'209 and 210. When the position code changes,,' as



swi t ches.

In step 254, the battery switch SWB is tested to deternin

whether it is set to ON. If the swwtch is set to 15 OFF, the film

i ndi cation on the LCD display panel

e

starts to blink when the battery is

removed (step 255). The fil msvmtchﬁ S then checked in step 256 to
determn SpYe S |sO\I Ioadlngre uest fI
[err] angnif)%%%ﬁ% b?] ﬂteosq][i{ are C egrﬁ‘g Fi) ) f@HN@t ?57)
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passed si nc t e tiner wés st ar

25ermed dpvasovingwEkepsai2Qr218i nntibe tlllererlefnag Wil |

be ]En]uahasoraéchad theusidet thzﬁﬂuiu:y execut ed, which forces the t| mer flag

to b l,n st
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jumps IsdEP 1230 it éﬁxesmdicammwnpeiammgtn ;
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t est
timer
podsr
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25

30

35

the L dIS | ay. panel is

eEethe inamthe iconerene dsubPéut (i diAPEREpP2AY. Wit €08t LiHS
period has not reached £ty ms (step 217), processing jumps
back to step 216. When the time period tz ms is reached,
the zoom motor is started to rotate in the forward direction
(step 218) to move the lens to the tele range In step 219,

FEneras %Eﬂrmﬁf'eéesiﬂ ng |
5p tiBeslke®opoofl st eps

I mer

to

the t, ms timer is restarted and the CODE CHK subroutine is

rerun. Then, the CODE CHK subroutine is executed and the

tlmer is checked to see if ‘the time period t; ms has been

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

- The time perieds for the two timers are selected such
that t, is less than t,, as shown in Fig..'26. The time
period tl'corresponds to the time that is required to
eliminate backlash of the mechanical system; while the time
period t2 corresponds to an arbitrary value that is
larger than ti;. If the time peried t; is shorter than-t,,

the lens would stop at a point closer to the tele extremity'%

than is desired.
In step 222, the indication prohibition flag Fnopsp is

.....

cleared and set to 0. he purpose of this flag setting was -

e,



indicate a di'splay for a period of two minutes. After the 10 two minute

period, the display panel will be shut off. Wen a battery is installed in
the camera, as indicated by the battery switch being=ON in step 254,

procgssi ng cones out of the above-nentioned |loop, the clock rate is

swi f{ched *back to its normal rate (step #63) and it is determined 15
whetier a tiewplpsineatl dh sthentzooM oMormtRe REVERSE fm‘mme%ﬂdﬁmw@

timer was s I e haye passed, the
timer flag F“h o, U6, 8281 1o WIS TBbRcH e YAy Y Cob” R 108
(232) ) If Pfﬂ;é’g psnedt, tthe, fmmr nafion hbrate 2?s da;psxgﬁydgaﬁa tthe
ich was : step an e timer
flag [err] ng?:‘laea% ﬂ%%?’? mfrepaéi #é £jl'f§1ereafter backup fl ag
[err] is9sefOP¥ TELR 4@@&@6@%%%3& ng diverges to the BAD CODE LOOP

(BC LOOP) oper at pgg. tq?ﬁersmw ether ﬂrmmgof&ne rELH CBubbButife’

flag [err] set teps,266 and 267 are. skipped.  Consequent] t' he
LCD di spl aywﬁéﬁgl #% F3d cipyAtRP qsnngadthﬁrM| R QAR ron&'g'tl

ﬁ65 to stepsﬁﬁﬂouii\hﬁé iifs '@m“”?y”?@c?ﬁ‘?‘ﬁ mtwse tba@ savmweswlm rweeNBO
ave passe C | arte e ti S C e

set tg 01 ﬂwli%ﬁ &Z%Qf% ﬁngfoﬁgsgﬁﬁgzgw‘efaé’get & Nb onl‘ﬁ% g?sons
t pekd orks tlmet REGEAlofbor . e G@Erittﬁh(ac ae@)la@immtﬁm 350m

F 19 Shqm;&ﬁesé'e&ef 1N eotatiess 19 %%%aegigéegkone%omﬂ 'en t%e

pr ocessi ng. These I nstr UCt I OoNs are execut I ver gl ng f rom
%mEm% ot@ nEhgr tele pevtiembey adisonsimidary hEﬂBGPLm@Pﬁ%ﬁ

data”for thedfermedM izsktt&‘é/\lawdeméerweacbomemm FORWARD amt-;snmmd
In menory gﬂﬁy%utine. It is the same as the WIDE subroutine in that
15 the lens ean stop at any desired position in its travel

range.
When the TELE subroutine is called, ‘the focal length of

the lens is indicated on the LCD display panel and the zoom
motor starts to rotate in a forward direction (steps 230 and
20 231). The CODE CHK subroutine 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
" lock switch or the macro switch (steps 233 and 234) are ON,
processing advances to step".235,- which applies the 2zoom
&~/ 25 motor brake and returns to the point just after where the
subroutine was called. _ _ _

When the lock switch and the macro switch are both OFF,
the position.dode POS is examined (in step 236) to determine
whether it is greater than or equal to "cy". If the

30 éosition_code is less than "Cy", the tele switch is checked
to determine if it 1s still ON (step 237). When the
position code POS is greater than or equal to "Cy", the ‘test
that is performed on the tele switch is skipped, because the
lens has reached the tele extremity. Thus, processing jumps

35 to.steﬁlzss, so as to apply the zoom métor brake and return
to the MAIN program. ' | ' )



5 280). Then, the back up flag FBC is tested to determ ne whether it is
set to 1. That is, a determnation is nade as to whether 'the error
operation is diverging fromthe BACKUP operation (step 281). Wen the
backup flag is set to 1, it is reset o O in step 282. Afterward, the LCD

di splay panel 10 is switched to OFF ‘?9 ep 283) and Erocesm ng d| ver ges
back to the MlOMgNeY:arkf VEBe tPesiticoopciodexdsut bessf t thanhe" Cge CH

subrouti meantiha 9%t Rﬁié Of&Eé sM%E:ﬁp #Blopw! | p%d%’itri ClodPsSbakhp 284
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289. A tmrna %/eaf]g? f? ga“’f?ﬁ et:été?t %ggogpg CF stlegr 288 256&?5 checked

to det eMAIE R¥RITAM. t he setting of |ock and MRCr O switches (SW. and SWW)

are di f fgycaitip fopurdtrdn val ues stored in the menory. If t hese switch
settings dlffer fromwhat was stored in,the rretrirtﬁrgxs gcesm n advances to

steg0289. 30 Flg. 1§ jkiugfrakes the Serige 8f- | f
t he bat b&rescuuadaw pérfr@m rh@ACKUP eﬂl@éﬁaﬁiﬂﬂd vathis bperhaﬁbar ys s O

con5|dered g us, |ng of theLCO di il
becones ﬁf ?p §§3)£€‘ﬁ ’?% J[R?Sl} ?he RIITproEram Tﬁﬁ% :
progranp\mdgraltnenaﬁ vetlldr nase firem mhorﬂapl oﬂOBBouLGOQe (BSpi B9E&)on thev‘

LCD di sghavak3ds -ana YHENRESEY dHerdt forb)V t Theddl indtAecEbAShaPdlV and
15 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
is removed or is depleted. When the came:a.goes into the
" BACKUP operation, all functions that require s large'amount
20 of electrlcal power are suspended so that the data in the
memory can be retained for as long as possible. o
When the BACKUP operation begins, all_inputsewith the
exception of the lock switch SWL, macro switeh SWM, battery
switch SWB and film switch 'SWF are igno-}_':'_ed?- “in _order to
25 minimize electric power consumption. 'Thiseis'accomplished
by switching the ports on the CPU 100 from anfinpﬁt'mode'to </
an output mode by a PORT INITIALIZATION subroutine in step
250. Thus, oniy information for the above-noted four

b ¥

switches will be detected. : :
30 . In step 251, an indication of the frame to which the

film is advanced is displayed on the LCD display panel.
Then, the clock rate of the microprocessor is switched ‘to a
lower frequency (step 252). The ope_rating speed'of the camera ----
is reduced to as to lower the power requirem_ents_‘-: of the camera

35 circuitry. As is generally known, the faster an electrical
eompbnentl is opetated', the more current that component



photonetry switch SW5 are all OFF and the setting of the lock swtch SW
and macro switch SWM are the sanme as the values stored in the nenory for
the respective switches 5 (8teps 287 and 288), or#{2) the battery is
judged as being no good (step 289), the LCD display panel blinks ONin step
29 ) The.setting of the tock switch SW agg macro switch SWMare stored in

t d
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oY o oy EBPERHMEL oL SOUFRLEN AL S | e L e & CYBUCHRM (LAVLC Ty ! N

data stored In €1 naccurate or y rea
back. 25 runxnmgtthg| POR‘Bnﬂ¥TIbb§ZA$E§Na§ubMOa@'€iT@r-e cleared in step

300. Thys, the peskti OB Qfed | #8 [ddtdd le.feepdﬁmed sopiiat ehiber is
_ TIO\ICODEINITIAMZATIO\ISU I‘OUtII’lEI ?Ile when. t:-he ::ﬁlero
starts. Thaleed (k9 erpmpe -the fhbri Evaps iﬂ@ eeblians praFhss tih’é‘ﬁ]?T

gg"s;LA#th?ﬂm 3Gatlls§b;wt IJ&éﬂmftﬁ:SSeﬂeabﬁ\éﬁx)onlﬁ eedﬁtgﬂngsteﬁs Beﬂrlea:rml
switch SW., $5\£rr§‘cr s’%/]\n tcﬁﬁsﬁﬁpbggféryg%w&}g%% aé&”( gcﬁgg&f)do%
the out put desdermimne sthathenfit hisfsem tai Oh S\Mu@l&n@ﬂit@b is sedp 35
305, angschegiged thé nfﬁ&piﬁaﬁcéeléﬁt Shmtﬁ% Weas e spiay Spéhél sthirtehao
Filmswtch Il%m when trRe Ogat:tgryecfs removed (step 255). The film
switch SWF is then checked in step 256 to determine if it is
set to OFF. If this switch is ON, loading request flag
Fpprg and loading 'ehd. flag Fyppyp are cleared and set to 0
20 (step 257), the film frame indication on the display panel
' .is erased (step 258) and processing proceeds to step 259.

If the film switch SWF is OFF, steps 257 and 258 are
skipped, meanlng that the processing goes from step 256 to
step 259. At step 259, the timer is checked to determine

\ 25 whether a period of at least two minutes has passed since
the timer was started-.' If less than two minutes has passed,
processing jumps back to step 254. When the time period is
greater than or etj,ual to two minutes; processing goes to
step 260, wherein it is determined it the timer flag FTM is

30 .set to 1. ' ' :
The timer flag F'I‘M is ipnitially set to 0. When step
- 259 indicates that at least two minutes has passed since the
timer was started, processing goes from step 259 to step
260. However, at this time, the timer flag will be equal to
35 0. Thus, step 261 is executed, which forces the tlmer flag
Fpy to be set to 1. In step 262, the LCD display panel is |



possi bl e. Therefore, the film‘load request flag FLDRQ is set to 1 in step *
309 and the RESET operation diverges to the BACKUP operation. However, if
the filmswitch is set to ON, the filmload 5 flag FLDRQ is not set. That
is, step 309 is skipped when the filmswitch SWF is OFF. Thereafter,
processing diverges to the BACKUP @pgration. FILM I ND CATI ON Qberation Thoo

seri eaéafcuinﬁdﬁéa:twnéohgew&f @d&ﬂdﬁ:ﬂﬂéﬂ&&i\@&ﬁégﬂb&?gﬁ%&h are

shown se_instructions are exec from
O B s it TUHESRIGR. o0 At 25hne | BhE. FAFEUP o PRARA L Fan oo
oper astags An HIRP Lodp bFapth hs&mmﬁmtﬂ:debawb - i véiet her t he

regi s%ﬁé Eas be en s to 1. Flag[err] is set to 1 when the back cover of
the c 55’g “from an open position to a closed position, the film

i s&not corrpfet:hley tiomde keatl 1hestepn259admlj.cahi!s:a&lwt haessotthaen

e TR mioatlE e BRGHREL Ehok2che T AT LMBE Ror (R PR R 7 "

[err] TS crgate
and &%Im&éa ane Bkd}mdsryﬁws,dwd}ﬂrawmi@iltpeweanﬁaatm eps 322

d t h t
ust et e SRR R, B ALY B AL S el Ve

i f tHdhdigake oaqdisplan |WfFaQeFéPF3] qfs e minetes, ocAkber) EBeances to
ep 315 miiete @é@iémm:headie pdafd pankar Wi vhediad. off. the flag is set

Lo fors, ST A JRGere: VB SHEERT 60, TR FBH paey S ARt Lt b SO
332 by dhe hattexy dewpteh &eiu'lqa qmmspeayzmneprpnesmimmeqmeqm ct ures-
fjhat oY & O téﬁ@geaﬁgnﬂeﬁhar “t‘i{g %Qéef\'*h sﬁ&’ﬂéﬁéd[e”] R
|spI ay n'em)rx efore returning 't e p0| nt’ rom I 'S_operation
back to 1its normal rate (step 263) and it s determined
15 whether a time peried of seventeen or more: minutes have
passed since the t:l’.mer was set in step 264. _
If less than seventeen ‘minutes have passed, t_'he_l timer
flag Fqy is examined to determine whether it .is set to 1
(step 265). If the flag is set to 1, power. for f;he Lep
20 display panel (which-was_ turned OFF in step: 2:6-2)- is re-
applied (step 266) and the timer flag Fpy is cleared and set
to 0 in step 267. Thereafter, backup flag FB.C; is set to 1
in step 268 and processing diverges to the BAD CODE LOOP (BC
LOOP) operation to:perform'erxor processing.
25 When the timer flag Fpqy is set to O, stgpg_?éﬁ and 267 _ -
- are skipped. Consequently, the LCD display_'pa_,nél is not ' e
reactivated. Instead, processing goes from $tep 265 to step
268, ' '

¥

When it is determined that more than seventeen minutes

30 have passed since the timer was started, the timer. f£lag Fqy
is cleared and set to 0 in step 269 and processing diverges
to the series of instructions that perform the RESET

operation. -
BAD CODE LOOP (BC LOOP) Operation .
35 Fig. 19 shows the flow of the series of 1nstructions '

that perform-error processing. These 1nstructions are



35 diverged. If [err] equals O (in step 320) and [err] equals O (in

step 326), processing goes to step 334 to call a FI LM PATTERN OFF

subrouti ne. | nf or mat i on co#itesponding to the FILK-PATTERN OFF i s stored
in the display menory XA (step 336) and the LCD display panel is turned

of f{ The FILM 5 | NDI CATI ON operati-on thenS%®turns to where it diverged
fron™If theeketuteduby [divergimskfion stibe GODEI CHEQKAIsUbYSUE ing! 6£CLHeNg

proceeds to § 3 A was descri bed above, and then returns to the
poi nt from mﬁ%‘gﬂ"?hgt’%@ﬁ?%n di verged. 10 LOAD Operation and W ND PULSE

CHANGE Subrout i neWhen thiel &¢ koeP sstartsp datai rimt etheolok lsWitch SWL
operation a PUL CHANGE subL oyt ne i are. Jnterr ed. o4 dRE
fl owchart d%ﬂﬁ%@# %Eje’%@lr\%g g?&i %g’?pﬁgte%ﬁ%&gggpﬁ se ﬁé‘;LEﬁBZB
operati o i 280) ust Theny 1the bagky up2£flagTifige opsr feshedutondeternine
w nds the figjadlied Pt UPEsétSE6! $. | NiRatNesGABPHRLEMIPALAYN O nagatagn
so as to permt the taking of a phot O%B:faiph' The, operftlon I S Eﬁgorrred
when there it° Whethge the: REror: ppyatiamdg fivaxging tyem the BACHIP
sw tch SWM riteion hest6pease) 20 when' thd Daditup rfragrist setNtoassurieg

First. ' w if RRSEE R R it pkelt #80cc; REBertara  checfebofidpay aihel”

corr esp@dds itso swittohedi hg OFFf oistemd283 k- hadf prooessiolg t Atverges AasdkD
PULSE CHANGE ' I%_SG - 340) then takes place in accordance wth
the W ND PSE%%M ro‘% |nﬁ£, a filmadvance (wi nd-up) notor starts a
forward rotati ofhem theepBC3400P (Hisy. exggptedni afterzfhen GADE @HEGK

and Wi nd pulsp® it ield i 'des¥ pdPeoriéd ip stép stepwdi2bedBegativd.n
step 3403, a_1.5-second tiner, is set and Star{ed. The 1.5 s c%nd-tl ner .i s
used to examt® wi&GRr 284 nds (REocessed, in which 'switch "data’ is

15 inputted. Based upon this input, the battery switch SWB is

tested to determine if it is ON. When the battery is
removed, processing goes to step 286, wherein the LCD
display panel is shut down and processing advances to the
BACKUP operation. | - -
20 When the battery switch is detemin‘ed to be ON, the
tele switch SWT, wide switch SWW and photometry switch SWs
are examined (step 287). If at least one of these switches
is set to ON, processing advances to step 289. _
Alternatively, if all three switches are OFF, step 288
N 25 is checked. to determine ﬁﬁether the setting. of lock and
macro switches (SWL and SWM) are different from their values
stored in the memory. If these switch settings differ '_fr__om-
what was stored in the memory, 'processing advances to step
289. | | o
30 In step 289, the voltage of the battery is checked. If
the battery voltage is more than a pr_edet;emined value, the
battery is considered as being good. Thus, the blinking of
the LCD display panel becomes OFF (step 283) priqr to
diverging to the MAIN program. The MAIN program will then
35 determine what information should be displayed on the LCD
display panel. : |



filmshould be rewound.  If it is determ ned that the wi nd pul se counter
WPCNT is not equal to "0" in the WND PULSE CHANGE subroutine (Fig. 23), to

be described below, a return 35 flag is set in step 3404, so that the .
forward rotation of the w nd-up notor igcdprought to a stop in step 3405,

the i nd- up 1W§P3ﬁc°i‘9f&n%ﬁ’&%&%iveﬁ#%ﬁsﬁﬁm ' poride *medEeR sE% Rl D
returns Pbﬂthmetams&{i&mﬁﬂs a¥ie sakka@FFe amisfd;het hsaetttit&g abff |1tm
| 0adi g gbage ewitel) s, ! Bidf 'ularaz% SFLEBH, i VAP O3t [ hidle Lag SGFONCS

3 At er C a s inpu ?ed at

before the processing goes to ste SW t
step 3406aldesp staredxin nﬂeemmmm afox t the |mﬁm¢hﬁveamﬁchﬁas t est

| s magle (@céﬁéeﬁﬁvnen\ah%@r t&e P2} ! €h¥ Wattl %Yﬁ%ﬂ‘?’ﬁe e aianc ng

of the film " |In such OCESSI ng

oper at i dIP e} (FEePoLRR) o Fbﬁa Iy warelipphdnks ON dnoshepr to a

stop in2gep 3108 SWHdimy ekt Che Ilwaedswitétheswnrrerzm Wa8Bo 34Wd tchS
tch 15 : SW.is OFF

t h t t 0. det f the f
oG 4l [48e T BEREAC T, 1SR “EAEaS, 91y, 5o o, oL s Paut 453, o
set s f | dgd-rodaradd afstép | 292puprdor] dor [the BO" mgPo;jsmtﬁimd obawk dtoot ati on

of t t ﬁﬂge r h N pr m This
Ope?.thI \gﬁ: ?’sl%)beimogéreéél Egcglls%%% h %}?coveég' ?§ (%9% %A(\:ég'r%erﬁ ﬁgagpened
during PREter¥YmisoRdiacedhristdhe @amerar ocess is known as a bl ank-shot fi I@

advanclngggpeaguﬂrmonlf t he back cover of the camera is kept closed, the

filmswtch CEE.  Ther: ore Rroc n s, to ste 3413 whi-¢h
det er mi nes i Fhe%\%lar’raib‘élt§8t&sf § éﬁf rb%lfif‘gtllon §f'ﬁ%e -’
FWPOFF exeemitiedi| whely theafRESE®t m@eaat\i@m |£Sglmfovmgd 10 mteﬁs 3414 to

det gg mi BQeEQERBﬁr 18V RGP £k tﬂ!\w\E’iﬂQU%‘ﬂ | N0r8s6LLELAPENEY tbtheh | OW

wi nd puI ocL :“'lg %1verg|efst z(?ox\l{m ?:get BA CKU Lge?-ghgﬁ.a The RESET '
cperation diverges from t_he_ 'BACKUP operation when more than
seventeen minutes have passed since a battery was removed
from the camera or a battery in the camera fails. The RESET

20 operation is performed because the capacitor 330 is only
intended to ret’:_ai'n' the contents of the memory for
apprbximately seventeen mihu'i_-:_es'.' After seventeen minutes,

‘the 'data stored in the 'm'emory may be inaccurate or may not
be reliably read back. _ '

25 First, all memory locations and flags are: ‘cleared 1in .
step 300. Thus, the position code flag Fpos is also cleared . U
so that the POSITION CODE INITIALIZATION subroutine is
called when the MAIN program starts. Thereafter, power is
applied to the LCD display panel and the PORT INITIALIZATION

30 subroutine (discussed above) is called (steps 302 and 303).'_
This subroutine sets all pbfts "on the CPU 100 (except for
the lock switch SWL, macro switch swu; battery' switch: SWB
and film switch SWF) to the output mode. |

The status of the filn switch SWF is inputted in step

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

OFF. If the film switech is OFF, film loading becomes



| ow | evel , processing returns to step 3404 to repeat the 30 |oop
(conprising steps 3404, 3406, 3407, 3409, 3413 and 3414) until the w nd
pulsse [err] becones |ow. Thus, the wi nd pulse [err] is switched froma

hi gh,level to a |low |l evel and’ step 3415 is executed-to set the flag [err]
to rocessing,then returns to ste 3404l event ual 'y returning 35. to

step 3413. Resgibleny [Theyefgre, nthendidqaload reduest 3flagwifp

execut ed to kst ckdli PeihSEEST 309cahliaBhe RESET opedati¥h AVRIJENAES the
Because fla 4 has be n established in step 3402 to equal 1 and SWAP
has been che R B: an affirmative answer is given to the test in

st epI 34i6 Thuﬁoff;tae,ssimgzmeﬁill@ @Wﬁbc?ﬁé‘sﬁg taSbngetheefflfillag Nodd |
equa S In [ocessin goe ep r a r
ég%?t%rbﬁﬂleg?l 84 & @hﬂgeass'ets ¢he3 gg %t?ﬁ%"@?gc[ﬁgg

Is set to 0
step 3419 t Shex£iilme swidiche SWH AR e:qm.l s Thexdafter i propessingeddivesgesw,

a negative ggs C%Q,Ea efore, step 3404 is 10 executed. Thus,
processing bﬁhh ou lo?’epst}% 4, 3406, 3407, 3413 and 3416. \When the
flag [err] B& b;unls 798 Opesationo 0 (in step 3418), SWP renmi ns equal

to 0 so that progggsi Q%ﬁ%‘ss Qs”‘fk iﬁséf’ﬁétionﬁl ’@é]@'fb%‘n itfife W PfiLM

pulse[err] Is swtched froma low level to a grn{ This 15 neans
% a ¥hantiDRLATERE ) pparatiam iareneshewg [ dm | Bi@- svdd-i n stesels.
eyefore, BhERratt/l oBs DESS Btk it 8@e xfaizagiieérbiwalf&—&nl 63> emm7

3419 ) 5 oxdBHUER Ry B PATHIS SREFAFAARaIHE hHRRR,ARARAE 19 PR e

3419 is ex
| evel” t o a LOEH openaatiand SWAP is set to 1, a FILM PATTERN BLI NK

| NDI CATI ON subr gig i 3§ dis B8Tf Orﬁg nFSt ea 3531 exath%d F{:bMdgﬁzﬂiaMe
BLI NK _| NDI CATI sub outl né % nab I'mpattern in the
di spl ayFpathiethan the HeadspeFsbass tﬁﬁ'% C-T'I%Y:I FPOH‘] ‘a |WQG§BDRQ01§ 1igh
| evel . 25 €Bhils CwlieRSthbe Backlicbvay sofl tHespamerpanas brosghty £rom an
open position to a closed position, the film 'is not
completely loaded and the film loading indicater has not
been requested. When it has been set to 1, a film load
20 request pattern Ld is created, in response to the loading
request in display memory ¥A, and displayed on the liquid
crystal display panel of the camera (steps 322 and 324), the
flow operation is completed and control returns to the point
just after where the FIIM INDICATION operation diverged
;. 25 from.’ :

~ However, if the film load indication flag Fyprg is set
to 0, processing advances to step 326, where the film leoad
end flag Fyppyp 1s checked. If the flag is set to 1, a FILM
PATTERN ON subroutine (step 328} is called. This subroutine
30 performs a £film count Fo check. When Fo is not equal to
"o", step 332 1s executed to display on the LCD display
panei the number of pictures that have been taken and to store

the content of the film counter Fg in display memory Xa, .-
before returning to the point from which this operation

35 diverqed.
- If FLDRQ ‘equals 0 (in step 320) and FLDEND equals 0 (in



di splay that corresponds to the actual advanci ng of the bl ank-shot film
After executing the subroutine in step 3421, "1" is subtracted fromthe
wi nd pul se counter WPCNT (step 3422), so that the content of w nd pul se

counter WPCNT 30 becomes equal to "17". Step 3423 then exam nes whet her
"o | f the wind pul se counter WP

the wind pul se nter WPCNT ,equal s .

i s n\(,)V!t ecﬁoﬁff 3%53"' Pﬁ@cﬁﬁﬁy‘g&%@em% oddfnectPetGrtl @ HIEM 340
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n ngent, nd_pul se nter

is subtrafﬁ%éfw gb §E§n Ve %‘9 #ﬁe té}e]g#% "'Sﬁ'lysé?#etfﬁf‘ep When

t he wi nd3§6I)seandurﬁlw PEDNdisplays panel t lis funed afifat i Gheof FIRM fil m

advange RbeEATION BRRFALIBIC RN Potlrld A Wheid I@%@&g@f{ BN

of a REWND operatio e processi ng goes

operation. Stéf the Eéigr FPHEE Kactheck I?%b*lﬁatﬁqw stput@" be

per for mﬂﬁroce&%&ﬂgsbebcééaﬁ Q:fo tdt%@/\vm %M&Mﬁlﬁém%h&e ‘
execut ed 3. n§aa at 1 ve answer ven re ar%tr her t 0 proceed 0 step
344, whi?Rd; ¢ Feburns n§ go I‘R‘b‘dﬁ’h 88’ Bﬂb ich, the ; 9baKatAPn nswer

is giverdivergedo steps 346 ‘and 348 In steps 346 and 348, FLDEND is set

to 1, 4n r t t e Ln steps 344, 350 and
352, ldi ceh#ﬁ? él%:oun fén[%r“r?]&lﬂsibsgﬁnm%aﬁ Pﬁ%ﬁ'?gtg 8% to 1 and Lerr] is

set to 0. 15 Then fahtowing |dbscnmsdenpdeat ddireehad ¥3v) thehi ERARS O
previ ou%p/eﬁlsﬁsbhbeaimal wies | ouiie BRANGE ORivtéQRihled wBidH | HEer ates

ney b AT, FORD P al.en vl ch Qveldes dom sl £091, (e
oper at i dmatawiatdonshdHat mdmmid sentthe Xt eperabtont he Lhiustratefr ame
has jaeeq o Xpged2z.  This operation automatically winds the film
that a user inserts inte the camera to the correct loecation
' so as to permit the taking of a photograph. ‘The operation
is performed when there is a change in the sett1ng ‘of the
lock switch SWL, the macro switch SWM and when the release T ;
20 switch is set from OFF to ON,. assuming that the loading
request flag 'FLDRQ has been set to 1 ih- the MAIN program. .'
First, a wind pulse counter WPCNT is set to "18" in
step 338. This count correspcnds to the winding of four and
one-half frames of the film. A WIND PULSE CHANGE subroutine
25 (step 340) then takes place in accordance with the WIND
PULSE CHANGE subroutine, a film advance (wind-up) motor ::
starts a. forward rotation in step 3401 (Fig. 23).
Initialization flag Fupy; @nd wind pulse off flag F,, are then

set to 1 in step 3402. :
30 In step 3403, a 1l.5-second timer is set and started.

The 1.5 second-timer is used to examine whether or not the

film should be rewound. If it is determined that the .wind

pulse counter WPCNT is not e_qu_al-' to "0" in the WIND PULSE ...

CHANGE subroutine (Fig. 23), to be described below, a return |
35 flag is set in step 3404, so that the forward"rotation of

the wind-up motor is brought to a stop in step 3405, even if




In step 360, the wind-up notor-is sta'rted'“in a reverse rotation direction.
Thereafter, step 362 is perfornmed to 25 determ ne whether the filml oading
det'ector switch SWF is OFF. This step functions to inplenent the stoppi ng

of t w pd-up notor. When SW is on, prq,fcg"‘sy ng advances to step 364 to-

h d- d 0,
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I S execut

f m patter I|nk|nd|ct|on operatlg‘l
cation %b"é‘f%’f oﬁ°ti‘ﬁ op; B e v indrdRnmetords derepghtatrphaheftre
turned of f iaf sttq)tsmihe wi nd pul se changes froma low level to a high
So { evel . Then _step a deternm,na IS made as tq,15 he
fouur”'(vm nd pul se c g@s Png\efﬁN Baiqf ‘{ \r}:e'%cgﬁrmre&?' Fﬁ&?ca}mﬁé ‘?ﬁ%t
one franme ekxechd:dd] mTatsbsbepr ehecks tHd c!aeieeprl@imel bei theefitlhatsmheclﬁl | m

H}glrfga'tiiégn@ﬁs‘ HELTOFPVEENEN. St 415 - 81 PnbRiteRC il is Eﬁusst@b 3410
is _p_rocessed This step sets flags Fipror FLDEND and fi_lm
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

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

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

film switch SWF remains OFF. Therefore, processing goes to

step 3413, which determines if the wind pulse off flag-

. 25 (Fyporr) equals 1. Since flag Fypoprp is initially 1, an

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

whether SWWP equals O. SWWP equalling 0 corresponds teo a

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

processing returns to step 3404 to repeat the

3406, 3407, 3409, 3413 and

Thus, the

low level,
30 loop (comprising steps 3404,
3414) until the wind pulse Wp becomes low.
wind pulse WP is switched from a high level to a low level
and step 3415 is executed to set the flag FWPOFF to O.
'Processing then returns to step 3404, eventually retu_rning

35 to st_ep 3413. Since flag FWPOFF will now be equal teo O,
step 3416 will be executed to determine whether the flag



20 corresponding to the fil mbeing rewound appears on the LCD displ ay

panel. |If one franme of the filmhas been rewound (as indicated by the test

performed in step 370), step 372 is perforned. In step 372, the content of _

the filmcounter [err] is 25 decreaf "1" Thereafter, the FILM
)
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test results are negatl Ve,  power. he -LCD panel_i's renove

ei t her - t B807paditdd éﬁlﬂ‘ f:ﬂ"ég#)-[ erm}e%rt’E‘ﬁefFGleFmg’Ilmqﬁ?sﬁ heen, fg?f’]’vgre set
to 1, therbhll tdDoCAThCHtepbBddsi)ne SAWRt epmaddas equalll dtb 0 nsst thag8s,
ot O pklcebgtlis e il BB = £ O 2"‘“?#‘%%2“##%% havews
changed pubsetWp dat awihgheds from adlow devely o hinis)levghn (Foig s

‘15 means that a change has taken place both in the flag FyuprnT
and SWWP in step 3418. Therefore, . step 3417 is processed.
Since flag Fyprnr eguals 0 in step 3_417, pro_ce_ssing goes to
step 3420, wherein flag Fypryr 18 set to 1. __ 'Ifhe'r_x, step 3419

- is executed, wherein since the wind pulse h’as_'witched from a

20 low level to a high ‘level and SWWP is set to 1; a FILM
.PATTERN BLINK INDICATION subroutine’ is performed in step -
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 h1gh level.

25 This causes the 1liquid crystal display panel ‘to show a B
display that corresponds to the actual advancing of ‘the %J
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

30 bhecomes equal to "17%. ~Step 3423 then examines whether the

wind pulse counter WPCNT equals "O0". If the wind pulse
counter WPCNT is not. ‘equal to "o", the WIND PULSE - CHANGE
subroutine returns to step 3403, _where the .processi_ng
mentioned earlier is repeated. That_ is, in the WIND PULSE

35 CHANGE subroutine, the content of the wind pulse counter
WPCNT is subtracted one by one upon eyery rise __of'th_e wind



no change, processing goes to step 387, |ooping through steps 385-387 (with
a pause of 125 ms in step 387) unti | there is a change between the settings
infenory and the 20 actual® “s\Wi tch settings. Wen:there is a change,

power..i s reappli ed to the LCD panel in ste 388 Based upon the switch data
the batftery switch SWB is O\
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battery i Yo gﬂthe LCD display 32 to ON.- Then,.step 393 is

perforrredgl if-ermnelf there is a request for Ioadlng of the film | f
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uhi ch uas PreiGeiE| balopeEEORieal! SWHbrPORtRdl 54555 o AkndhofEnhaceufse
been no request to Ioa rocessi n lve

the MAI N prf| ram
If step 392 GHfHIGE: gubEAYE LR ﬂ%cﬁxgﬁpgeﬁosw pegat "Fo mwem od&sg ‘86-
goes to stepeg@bding 3UhetHéE£p 685 ﬁ:eab&emetmr gteép ] xs4equahmce1 if
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er Step
t eterm ngiwhm Heo. gbeth Ishépmduét andr348it chip\\Btepssaci46 candF. 348.
However , fp.SLe aed 64 @ h negatd v PLRLESSI e
step 307 St aRENRS 49, 48%0 £ 1 TpRA HypRG VR [Epe I ng%%op*‘é’ét IR
switCh SWF HQ@WQ’UI’ ney efeps 3@d,t A50 rand, P83di thed oFOuURFEEh Fanr
i s determ ngg setbeoOmhu n s SBPMRSST. ngnaoﬁ‘?#\‘ﬁ $sepe898o Vherein
FLDRQ 'iﬁ ST, be 894813k Oxdiny cartBieA i Slar1bhe (Edd AR FAT N ch was

subr out i
previously described, is performed.

REWIND Operation
Fig. 24 illustrates the flowchart of the REWIND
operation which diverges from step 62 of the MAIN program
20 and from the above-mentioned LOADING operation. This
operation rewinds the film back into the patron when the
last film frame has been exposed.
 In step 360, the wind-up motor is started in a reverse
rotation direction. Thereafter, step 362 1s performed to
25 determine whether the film loading detector switch SWF l1s
N~ OFF. This step functions to implement the stopping of the:
wind-up motor. When SWF is on, processing advances to step
364 to st'op'the reverse rotation of the wind-up motor, set
For Frpro and Frpgyp te 0, and turn off the film case
30 indication and film pattern that are shown on the LCD
display panel. Then, the subroutine returns to the
beginning of the MAIN program. If FIDRQ and Fyppyp €qual O,
processing goes to the MAIN program and runs until it
reaches the FILM INDICATION subroutine. Now, since Fpppg
35 equals 0 and Fpppyp e9quals 0, step 320 -(of the FILM
INDICATION subroutine) gives a negative answer and step 326



(step 402) is called. |If the test perfornmed in step 397 is 15 negative or
the test of step 399 is positive, processing goes to step 403. |If step 399

results in a negative answer, FLDEND and FLDRQ are each set to 0O (steps 400
and 401) ‘and the FILM I NDI CATI ON subroyiine of step 402 is called.

Ther €af t i ' t o stép 403, wh heck 20 _ of
e 16hrel 355 AR ERp Sy | el a1 REiC rasibeRg O
request OFBgsfkroiting fscekeadted,cnddf iafofmat]ion contesppriiimges t o
the LCD diSPlea%nPanStebsn’ YR s 4G5, 25, aienildl SE 6,1 h
swietch d%ltléaptfa%tmo \?g%t%%%trjttéde?ﬁl' 3@%99‘% e&g?ofdggalr?@nzﬁr}%ﬁ?égncfu%hg

processi (@temivadéds twithethzs7ilm o&ﬁiﬂatmam nont i thed ¥iquidi s set
to 1,5 St, g{%‘;al : p@‘ﬁ[q, ed BPASK €l ectrical power continues-to be

supplsi efj&@{)_t eII’_gdCl‘?Déidi sp _a?/dp%_?lje ].E'BO ~ Thus, in the LOCK operation,
when the st atfhemnithecfidni siwitehn SKE  (bat they REWEND operakdon)| dsswitch

SWF doeprpo! phatessigoCg6esNIts! tep NI6es | Oophéfe St PwidRb- %&71-se|\/\henf
cile O

the | oo Seekist SB8TABASNS 1o Porreamess WILHE HStePAREeSER e ok
swi tch Shanged dfiethat wénd  pullseh fRbh chahgd, lpveledd rgy HXGHs lekede | oops
reL AosnErne ASaERp i od FbE paltdt Bl MHdycaAGRePRRERRIBHT, (V0
i | I ust r dfe@¥esutied. 27 thecEilnppathesn indicatdammpeyationhetbe - ()
di st anceiTRApAERERD sHotih o ¥he R A 4P PEndPSid | Biriealobe geven.
Referengﬁ f 1A thl S d|__s_u3§|3p IS made to ':FII q‘l 28.1 Di _tez‘i,nce.. rrpasuregpnt _
st eps & &t i RulAer chenges; 3oley leved jtoyiahighi Fl\d.
28, thelébeldi stEhens fioy dsthgse3zogpa adetéirminatbont s rmglieé s@sletoof
15 whether four: wind pulse changes from LOW to HIGH have
occurred, indicating that one frame of the film has been
rewound. _ . _ _
If step 370 indicates that one film frame has not been
rewound, steps 362-370 are repeated. Thus, an indication -
20 corresponding to the film being rewound appears on the LCD
display panel. If one- frame of the film has been rewound
(as indicated by the test performed in step. 370), step 372
is performed.
In step 372, the content of the film counter F, is
25 decreased by "1%.  Thereafter, the FILM INDICATION = -
subroutine is ecalled (in step 374) to indicate the frame
number of the film on the ILCD display. panel. When the FILM
INDICATION subroutine is completed, the REWIND operation
jumps to step 362, looping through its instructions until
30 SWF is turned ON.- '
LOCK Operation _ o .
Fig. 25 illustrates the flowchart of the LOCK_opex;"ét_ion
which diverges from step 21 of the MAIN flow.  This
processing ‘diverges when the lock switch is set to ON and
35 the photographing lens is stored in the lock position. o
In step 380, the port initializing operation is

.....



t he di stance neasurenent steps. For exanpl e, distance neasurenent step
"1" corresponds to 5 m- and di stance neasurenent ‘step "2" corresponds
to*3.7 - 5 m- Al so, as indi¢ated in Fig. 28, in the zoom node, |ens latch
steps.are 15 represented in steps of "1" and "3" to "19", corresponding to

t he tance measurement steps from"1" t k718" of the zoomlens 11. For

exanpl e, for parépsmedccandasthermedest of othel'poxte |QmalthfeocGEUpotﬁJO| oks
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ngf)t |é 5; Oa %ﬁgﬁ\gg?aznéto | gﬁ%;%sal[tg{)stéakcmasste né&tt_ted edeghaxfuggas from
the data that is stored in memory (step 386). When there is
no change, processing goes to step 387, looping through
steps 385-387 (with a pause of 125 ms in step 387) until
there is a change between the settings in niémory and. the

20 actual switch settings. When there is a change, power is
reapplied to the LCD panel 'in step 388. . -

Based upon the switch data input from step 389, step
390 determines if the battery switch SWB is ON. If this
switch is OFF, processing diverges to the above-mentioned

25 BACKUP operation (step 391), while if it is ON, the
‘condition of the lock switch SWL is checked (step 392).

If the lock switch is OFF, processing of the LOCK
operation does not have to continue.  Thus, step 392A is
performed. This step switches the mode indication and the

30 foattery indication on the LCD display 32 to ON. Then, step
393 is performed to determine if there is a request for
loading of the film. If there is a request, processing
diverges to the LOAD operation (step 394), which was ..
previously described. If step 393 indicates that there has

35 been no request to load f.ilm, processing diverges back: to

the MAIN program.




is the same as that for lens latch step "19" in the zoomnode. This
permts one to take an in-focus photograph in the range of 0.90 mto 0.94

-m 10 - D stance neasurenent steps "16" to "18" overlap, as shown in
Fig. 28, so that in-focus photographi n% is possible in both the zoomand
macr o nodes at _th se ste That is | ong di stance side of the nmacr;
mode and the $Roft ggc’é"?f‘iﬁ??ﬁ that ;the A &weltshr SUBpds iset he
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rogy," 1" "15" rr )0 to ens Jatch.,s T a3t
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ve. or the test of step 399 is positive, processing
goes to step 403. If step 399 results in_ a negative answer,
Frpenp and Frprqg are each set to 0 (steps 400 and 401) and
the FILM INDICATION subroutine of step 402 is called.
Thereafter, processing continues to step 403, where a check
20 of FLDRQ is made. :
In step 403 and step 404, if it is judged that both the
loading request flag FLDRQ.and the loading end flag Frpenp
are set to 0, power to the LCD display panel is removed in
step 405.
25 In step 406, the sw1tch data that were inputted in step L e,
389 are stored in memory and the proecessing advances to step

387. If one of the above-mentioned flags is set to 1, step

405 is skipped. Thus, electrical power continues to be
‘supplied to the LCD display panel. _ _ L
30 Thus, in the LOCK operation, when the status of the

lock switch SWL, battery switch SWB and film switch SWF does

not change, processing stays in the loop of steps 386-387.

When there is a change in the status of the fJ.lm _s_#n‘.tch SWF, -

only one cycle of the loop of steps 388-406 is performed.
35 When the status of the lock switch SWL and the battery

switch SwB change, processing exits these loops to advance



5 m-[err].. A description of the MACRO- TELE SH FT Subroutine (M 5 SIFT),
w Il now be given, together with an expl anati on of the DATA I/ O operation.
Reference is nade to Figs. 2¢B and 29 for this disfussion. The first step
perforrred in the DATA |1/ O subroutine (step 420), is the conversion of the
DX £odle of-the film10 |oaded in the caneb8 to an | SO SV sensitivity
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Fig. 30) |chi&rp!%§'ed step 430 of the DATA |/ O subroutine of Fig. 27B is
perforned. In thipist&AcePhohaBUrenEHE | B g@it ' ﬁi*e' S 125 rRdntdden.inn

step 432, an AUTO POS RE CALCULATI ON AND FL C LATI ON ( AEF
sublrooutl ne iNTHNL ‘W?B‘n *CS°AE%§/T subPBut %%%I’bt Edg-o 286t tIY‘Le
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the resul t Eﬁaﬁh@%ré‘as%tenck'lf'l ag:xtmpqnd%tép @,41“|S'ﬁegaﬂﬂ®edi§¢é|§‘q$36
kp\‘s‘rform%‘ﬁeta@r.u(i@fmérri?e n@tésgehbﬂr ddie-dBpsdd ek FiA - flsaQnMF Stfgmsas
equal to a val ge of 1. SIFT equal s 1 f ﬁ §
processing PP?"-‘é’ulS‘r"bLﬁjlgTe 38 Jdt fhreepPOR s‘??—.‘se%ns FhF §ﬁﬁpﬁuﬁrﬁe
i1l ust raBedregorEls@nt% ﬁiaétépﬁ bevende amd artzvntef %ig", corresponding
to the distance measurement steps from nin to "18" of the
zoom lens 11. For example, for a ‘distance measurement step
~Of "1", the ideal focus position for a lens.latch step of
“i*" is 9 m. The latch step of "1" allows one to take a
20 photograph in an in-focus condition from a range of 5 m -¢°.
For a distance measurement step of "2", corre-sponding to a
latch step of "3", the ideal focus position is 4 m. at
latch step "3%, - a photograph can be taken at an in-focus

condition having a range of 3.7 m - 5 m.

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

30 below) is shown in the LcD panel 32. The user then switches
from the zoom position SWZ to the macro position SWM, by
manually operatlng the main switch 30, ‘so that the camera 1s
switched from the zoom mode to the macro mode. ' '

_ In the macro mode, 1ens latch steps are set from "1" to

35 "19", which corresponds to distance-measuring steps w1gn—-
“36%., As shown in Fig. 28 distance measurement steps nygw



zoom motor 10 at step 4381. This pernmits the zoomlens to nove towards the ~
tele extremty. After this step has been conpleted, the position code POS
is checked at step 4382 and, based upon the obtained code, a test is '

at step 5 4383, as to whet her the zoomlens is in the posi tion where the
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ON.

20

25

30

35

ldisthenedios 0aBt Y the focus range in the zoom mode (0.9 m).
This avoids a situation wherein photographing cannot be
performed in the macro mode because of fluctuations in
distance mea_surements when photographing by manual_ly
operating the _m_ain switch 30 to switc':h_-'to the macro mode in
response to a warning that the taking of an in-focus
‘photograph is impossible in the zoom mode. . |

(in st RNEY) insthgg@asyra d“%t hbrmﬂhé'-osﬁihﬁ)tmm@??Y oni thie SIBIE set to

In the preferred embodiment of the camera of the present

-invention, distance measurement step "36"

corresponds to lens latch "step "19" 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 steps "1% and "3“'“16"
performing a MACRO-TELE SHIFT subroutine (MT SIFT
subroutine), to be discussed below. For example, in. the
macro mode, when a distance measurement of niw is obtained
the zoom lens 11 is operated to shift the lens from ‘the
macro extremitylto the tele extremity in the zoom range to
correspond to lens latch step "1M. The:ideal focal length



switch SWs is O\, step 448 is executed to decide if the |ock 73 switch
SW. is ON. If the lock switch SW is OFF, the DATA I/Ooperatron | oops
back to step 444 , creating &'fel ease standby node.*That is, if the

rel eage switch SWR is OFF, the photometry sy tch’ SV\S is ON and the zoom
SW ' SWZ.or 5 the macro switch SWM i s 'a rel ease standby node exi sts
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step LL. The software r outit
15 1lens positioned at the specified focal length position, with
respect teo the Fpin ©f the zoom lens positioned at the wide
extremity. At step 424, an exposure operation flag is set.
In response to the completion of step 424, step 426 is
executed to input distance measurement data from the CPU.
20 Then, at step 428, a LENS LATCH (LL} subroutine is called.
After the LENS LATCH (LL) subroutine (see Fig. 30} is
completed, step 430 of the DATA I/0 subroutine of Fig. 27B
' is performed. In this step, photometry data information is
25 input. Then, in step 432, an AUTO EXPOSURE CALCULATION AND
W 'FLASHMATIC CALCULATION (AEFM) subroutine is called. When
‘the AEFM subroutine is completed, a test is performed to
determine if the release lock flag Rygep is set to 1 (step
434). If the result of the test is YES, processing diverges
30 to a RELEASE LOCK PROCESSING operation, at step 435, to be
described below. ' ' S . -

If the result of the release lock flag test of step 434
is negative, step 436 is performed to determine whether the
macro tele shift flag MT SIFT is equal to a value of 1. If

35 MT SIFT equals 1, a macro tele shift processing MT SIFT
subroutine is performed (step 438). This subroutine,
illustrated in Fig. 29, starts a reverse ‘rotation of "the

.....



t hen continues to step 4285, where a determ nation is made as to whet her
the lens latch step LL is |l ess than or equal to "1". When LL is | ess than

or equal to "1",

the LL 35 subroutine is term nated and processing

returns to the DATA 1/ 0O gl ow operatlc;?z_ When LL is greater than "1",
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When the zoom lens is set to the speeified position of the
tele extremity, a zoom moter brake @steg 4387) is applied to
stop the rotation of the zoom motor.,_ﬁhis_completes the
MACRO TELE SHIFT (MT SIFT) subroutine. Processing control
then returns to step 440 of the DATA'I/O operation.

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

After the main CPU executes the MACRO TELE SHIFT (MT
SIFT) subroutine, it performs steps 440 - and 442 so as to
produce lens latch data (LL data) and exposure data (AE
data) These two steps are also performed if the result
from the test in step 436 is negative (i.e., MT SIFT flag
does not egual 1). _ ) R

At step 444, a test is performed'to_determine whether
the release switch SWR is set to:ON. If the release switch

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

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



[err] is set to "1". This step prevents LLmn frombeing 30 set to "O"
when a |lens latch step corresponding to a di stance neasurenent step of "16"
oceurs. After executing step’4290, the software subiduti ne proceeds to step
4291 to decide whether LL is greater than’ r equal to "19". If LL is
gre@r than or equal to "19", 35 LL is t equal to "19" in step 4293.
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Wrbf%ifélgte 4286, the LL operation subroutl ne is
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LENS LATCR (LL) Subroutine
~ In the LL subroutine, shown in Fig. 30, distance
measurement information (AF data) is converted to a distance
measurement step (AF step) in step 4281. The distance
20 wmeasurement step is restricted to a minimum value AFpj, of 1
and a maximum value AFp,, of 36. Thereafter, step 4282 lis
performed, wherein a determination is made as to whether the
macro switeh SWM is turned ON. When the macro switch SWM is
not ON, the LL subroutine concludes that zoom switch SWM is
: 25 ON and performs step 4283. In step 4283, the subroutine
~ decides if the distance measurement step is less than or
equal to "18". If an affirmative answer is obtained, an in-
focus photograph c¢an be taken in ¢the 2zoom mode.:
Accordingly, step 4284 is executed to perform the necessary
30 processing to 'provisionally set the distance measurement
step value as the lens latch step LL. The software routine
- then continues to step 4285, where a determination is made
as to whether the lens latch step LL is less than or equal
to wiw, When LL is ‘less than or equal to “iv, the LL
35 subroutine is terminated and processing returns to the DATA
1/0 flow operation. When LL is greater than "1", the lens



25 The RELEASE LOCK PROCESSI NG subroutine is illustrated in Fig. 31.
In this subroutine, a determnation is nade as to whether the battery
switch SWBis ON (step 4351), and if it is, step _4532 is executed to
determi ne whether the photonetry switch SW6is ON. ~An affirnmative

determ nation 30 results in a test be|7f1g made (at step 4353) as to whet
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t he BACK{Bwoperation, shown in Fig. 18 and discussed above. Wen the

photonetry switch SWsis set to OFF, or the lock switch is set to ON,
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t he macrﬁtée Stéhﬁﬁﬁﬁh ag ﬁﬁ%&loh % 1?&%% ﬁﬁ/ﬁksﬁl]:q‘& wstep
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Macro sidgguraMént Shlepstigd fRO04nesS Rfider 8?0' "1‘#“&5 PCcuiR$18 & MACRO
SH F-E (-Iol\aﬂtmselrgT)lss u£)1r10 ltl!engooghxenode, it is imp_ossi;h_le to take an in-
focus picture. Thus, it is necessary to-_m-ai-ke, the macro mark
blink as a warn-ing aid to the user of the camera to turn ON

the macro switch 'SWM, and set the release_ lock, so as to

prevent the taking of an out-of-focus photograph. The LL :
20 subroutine then proceeds to step 4293, which will discussed
below. I

- When the macro.switch SWM is ON in step '4_28'2_',_' the LL
subroutine proceeds' to step 4288, to_ determine whether the
distance measurement step is greater than or equal to "16".

25 If it is determined _that it is greater - than or equal to e,
"16", step 428'9- is performed, wherein "16" is subtracted
from the distance measurement step.. Then, step 4290 is

. performed, wherein the minimum value of lens latch step
Llpin is set to "1". This step prevents LLpin from being

30 set to "0" when a lens latch step corresponding to a
distance measurement step of "16" occurs. .

After executing step 4290, the software subroutine
proceeds to step 4291 to decide whether LL is greater than
or equal to "19". If LL is greater than or equal to "iov,

35 LL is set equal to "l9" in step 4293. ~In additlon, a green
lamp flag GLAMPFL is set to 1 so as to, cause the green lamp



TM SI FT subroutine is the reverse of the MI SIFT subroutine explained in
connection with Figs. 27B and 29; hence, a further explanation of the
specific operation of the TMiSIFT 25 subroutine ts=not given. Wen the
macro switch SWMis ON, the TM SI FT subroutine operates to return the zoom
| efisy11 te© the macro position, after a phesggraph has been taken in the
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15 equal to wie, the LL subroutine is terminated and processing
returns to the DATA I/0 subroutine. When the lens latch step
LL is greater than "1", LL is incremented by "1" at step
4286, the LL operation subroutine is terminated and
processing of the DATA I/O operation continues. Therefore,
20 for example, when the distance measurement step equals nuan,
a lens latch step of "3" is set. Thus, lens latch steps
from "1" and "3%-"16" will correspond to each value of the
distance measurement step "1-15", as shown in Fig. 28.
RELEASE LOCK PROCESSING Subroutine | __
The RELEASE LOCK PROCESSING subrout-ine is illustrated
in Fig. 31. 1In this subroutine, a determination is made as
to whether the battery switch SWB is ON (step 4351), and if
it is, step 4532 is executed to determine whether the
photometry switoh SWS is ON. an affirmative determination
30 results in a test being made (at step 4353) as to whether
the lock position SWL is ON. If the lock position SWL is
OFF, the subroutine loops back to step 4531. Therefore, if
the battery switch SWB is ON, the photometry'switch SWs is
ON and the leock switch SWL is OFF, the RELEASE LOCK
35 PROCESSING subroutine performs a continuous loop between
steps 4351 and 4353, until one of these three conditions




determnation is affirmative, processing diverges to the REWND operation
shown in Fig. 24. If no rewind operation 20 is to be performed,.

processi ng goes to step 45056 where the filmcounter [err] is- i ncreased by

B Processing then returns to the st rt of the MAIN program Thus, )
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to the operation of the strobe are interfaced with the

st eps in
MAI N proﬁﬁ nﬁghQMR%PﬂrPng 9 and 10. However, it is to be understood that
t he CanERBLBRBEdBEQgENhB ppetatﬁonnventlon has only one MAIN program which
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When t h@hAa¥er switch 30 is noved to the Z0OM p05|t| on (or MACRO positi on)v
fromthe LOCKpOoshé i mwpsgcsggungcgs opezatien,cdnf expdshrd @datape) at i on

(deg_%rl llesd 3B8¥§ne3d frrllowlzelpn Ebgl, which includes activating the
shutter of the camera. step 4502 is then executed to
determine whether the macro tele shift flag MT SIFT is set
to 1. If MT SIFT equals 1, step 4503 is executed to decide
if the macro switch SWM is ON.

20 If the macro switch SWM is ON, step 4504 is performed
which executes a '_I'E_LE_ MACRO SHIFT (TM SIFT) subroutine. The
TM SIFT subroutine is the reverse of the MT SIFT subroutine
explainea in connection with Figs. 27B and 29; hence, a
further explanation of the specific operation of the TM SIFT

25 subroutine is not giverni. When the macro switch SWM is ON,
the TM SIFT 'subro_u_tine ‘operates to return the zoom lens 11 Q
to the macro position, after a photograph has been taken in '
the zoom position. When the TELE MACRO SHIFT subroutine TM
SIFT is completed, processing diverges to a WIND operat1on

30 (step 4505), to advance the film. The WIND operation is
shown in Fig. 33 and is discussed below. ' S

If the macro tele shift flag MT SIFT test that was

performed in step 4502 is not equal to 1, ‘the test for
determining whether the macro switch SWM is ON (step 4503)

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



15 25) back to the MAIN programthat is shown in Fig. 34. At this tine,
chargl ng flag FCHGST is set to 1, while charging flags FCHGRQ and FCHGDSP
are*set to 0 before pausing fof a period of 125 ns {&tep 50) before j uppi ng

back &0 step 3. At step 3, the input cond| 7ons of switches are re-read. 20
The ? N pro m . cal IE t _ @g subrou (whi ch were di scussed above)-.
to nove the ZOomiEhs 2 Btari BReFR °Hatches the switch settings and
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film by one frame, a determination is made at step 45055 as
to whether a REWIND operation should take place. If the

determination is affirmative, processing diverges to the
If no r_ewind operation

REWIND operation shown in Fig. 24.

20 is to be performed, processing goes to step 45056 where the

£ilm counter F, is increased by "1". Processing then

returns to the start of the MAIN program. Thus, the LCD

display panel increments its display by one, showing that

~ another picture has been taken (i.e., the display changes,

. 25 for instance, from showing the number "“1" to showing the

~ number %2%), ' '

OPeration of the Btrobe Unit

The operation of the strobe unit will be explained with

reference to _F_igs." 34-37. Fig. 34 represents the MAIN

30 program of the camera embodying the present
invention, as depicted in Figs. 9 and 10 above.

been condensed so as to emphasize the instructions that are
Instruction ___

Fig. 34 has

related to the operation of the strobe 22.
steps that correspond to instructions illustrated in the
35 f_l,owc_:hart.of Figs. 9 and 10 have been assigned the same step

number in Fig. 34 to more easily explain how the steps
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this time, charging flag FCHGST is set to 1, while charging
flags FCHGRQ and FCHGDSP are set to 0 befor_e pausing for a
period of 125 ms (step 50) before jumping'bac_k to step 3.
At step 3, the input 'conditions of switches are 're—rea_d. .
20 The MAIN program calls the zoom subroutines (which were
discussed above) to move the zoom lens to a "lc"c_ation that
matches the switch settings and then returns to the MAIN
program, wherein the zoom subroutines are carrled out once
. more. This time, when the positions of the main switch and
25 the zoom lens match, processing goes to step 47_. _ : N
At step 47, the input condition of the photometric u
switch SWS stored in memory and the input conditiéon of
photometric switch SWs that was read at step 3 are compared.
When there are no differences, processih'g goes' tb step 550,
30 wﬁich checks whether flag FCHGST equals 1. As noted above,
when processing is transferred to the 'MAIN program, the
value 1 is set for flag FCHGST. Th_erefore, processing goes .
to step' 556 to determine whether the strobe capacitor .
charging is completed.. As the strobe capacitor has not yet -
35 been charged processing 1is transferred to step 558 to:
determine whether the strobe capacitor is being charged. CIf



* . | SRR
| SO data Sv. Thus, when it is necessary to use the strobe 10 to ohtain a
properly illum nated photograph, flag FFLASH will be set to 1, while when
thé strobe is not required, fitag FFLASH will be setyto 0. At step 580, a
tes-—,_s made to determine whether flag F FLASH equal s-1, nmeaning that the
str isrequired. If the 15 wuse of thedtrobe flash is not necessary,
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t he strobe capaci tor

pr d@SSl ng¥ddes %tehepsm.o r@%\%@-‘é@ nBWIiﬁghF@@Q photametrie osﬁittche SWS
chargi ng ohniihg o%ld A 15 WL Ortbé bﬂbbbet RApdd tidie £ charPedndnCaty Rd

Io;S)eﬁ ;t ng Yo Pcat &/ﬁs?'%%%wsg[?glc mglﬁlt qu B¢ nq C'fli t(t)tet Qﬁa%\:zﬁg of the
strobelﬁapam t oLfi $heoicharging of the battery is not completed within
15 seconds, step 556 will direct processing to step 558.
This will s'top- the charging of the strobe capacitor and turn
off the red lamp indicator Rd. Eventually, the routine will
loop back to step S3. | |
20 . When the charqing of the strobe capacitor is completed,
processing proceeds from step 556 to step 568. The 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 flegs FCHGST, FCHGRQ and
v 25 FCHGDSP are each reset to 0. After the ch'argling ‘of the
strobe ecapacitor 1is completed, the processing of steps 3 to
. 50 is repeatedly carried out. | '
At this time, if the shutter button is depressed and
the photometric switch SWS is ON, step 47 will 'judge that
30 there is a change in the photometric switch SwWs setting.
'I'hus, processing goes to step 48 to determine whether the
photometric switch SWS is ON. If the photemetric switch SWS
is OFF, processing_ goes back to step 550. When it is ON, e
the red lamp indicator Rd is turned off (step 572), the
35 charging of the strobe capacitor is stopped (step 574), and
processing diverges to a series of instructions that
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conpl eted, processing goes to step 592 to determ ne whether the photorretri'c
swwtch SWE6is ON. If the photonetric swtch SW5 i's OFF, processing goes to
step 593 to set flag FCHGDSP to 1. The charging of the strobe-capacitor .
is then 10 inhibited and the red | anp |nd| cator Rd is turned OFF (step
594). “Processing then returns to the 8ram | i-sti ng of Fi % 34. V\h@
processi rePReEdtuEe oat ETRABPR WWIQ é‘@@ SUREANITGBATIS oRQEUS t he
bl i nki ng égmm i-@mb,r,ndl cator 15 Rd, because flag FCHGDSP was set to 1
at step 593. Afte cessrn return Q. S fte the 5ms
wait in step 5P G\r,ﬁa Wgt r%% L4588 of 15%‘%%%%158&@ #ded, %t'he red
Iarrp | ndldiaimdw ﬁrirhdixlngldhta Bivi, | pho -m-=- iw) data ﬂwmrgit ise data

onpr i_si 2 5 e
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i ndi cat oEVRdLs scalmmbdteﬂlf bys adpliaes)tmm@h@%rgsemmpta@w%n&hemesr
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capaci tor_'[su ldat%t &v. ChergsPgwhéhe itedisd aﬁ@cesdargt ¢o Bﬂse/vlttﬂe astpobéart to -

owi 1 £0" b el 3 fomenry, Tkl et %ﬁpﬂré?és?"ﬁ%”&%%é' to
step 595wib1crhs:kse\hetber1,t eh 1 be k wheint dthSV\EtrgbeN is ppti trequipedcessi n@
Jorn of LR FREARA 81110nelRER! kot 18, c0o(g N0 O 118 PLTODS Sopec! ESHE‘S"
MAI N progr am AEf St’-‘—ﬁ@ P80 i test 3bs| Bade: t ‘t‘?l {'E;Re g‘ﬁ#‘&’r’ eSSI
goes to ptepaSRbequalhe] cheaningethatsthadetrobdetsr memeiam he
Charlg§ t rre exge%gls 1gtsr%%ond%1alsfhtlle ngtgenEecEPsSeﬁ(ﬁ?Ed%rLécessing
diverges to a RELEASE PROCESSING operation, to be discussed
below. When step 580 determines that the strobe flash is
necessary, processing goes to step 582 to determine whether
the strobe capacitor charging operation 1s completed. That
20 is, a test is made to determine whether the use of the
strobe flash is possible. If it is possihle to use the
strobe, processing diverges to the RELEASE PROCESSING
operation, after the red lamp indicator Rd is turned ON
(step 584). The continuous ill‘u’mination of the red lamp
25 indicator Rd informs the photographer that the strobe will -
flash when the shutter release button is depressed. If it u
is not possible to fire the strobe, i.e., the strobe '
capacitor is not fully charged, processing di\rerges to a
series of instructions 'that constitute a CHARGE operation,
30 _after setting flag FCHGRQ to 1 (step 586) 'The CHARGE
operation is illustrated in Fig. 36. "
When processing diverges to the CHARGE operation,
charging timer is started at step 587 and charging is ...
permitted at step 588. Thereafter, step 589 checks whether
35 the strobe capacitor charging is completed. When 1t is
completed, processing goes to step 590, wherein flag FCHGRQ

a



seconds, processing goes to step 597. If it dbes_not exceed 15 seconds,
processing goes to step 598. 5 At step 598, processing is suspended

for 125 ns before the red l:anp indicator Rd is actiwvated to start blinking

(step 599). Wien the photonetric switch SW5.is ON (neaning that a
phgtggrapher intends to take a phot ograph) Hfohe red lanp indicator Rd

bl t f h h h '
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the MAI N progrBiyy. The .RELEASE PROCESSI NG subroutine is illustrated in Fig.

3710 this SubRub! BEncBalehel KLRRLHAN oo LISt Pidfhg, € gBeuhebher

the rel ease switcC processi ng, conti nues

at step 612sten §ﬁ4dé1€erﬁ$m%emﬁé?hé?11tfﬂéulﬂ109§nﬁhq credi dapppsyindicekor ¢
the 15 Rd, because flag FCHGDSP was set to 1 at step 593.

Afterwards, processing returns to step S3, after the 125 ms
wait in step 50. Until the strobe capacitor is completely
charged, the red lamp indicator RA will blink, while
- processing goes through the loop comprlslng steps 3, 47,

20 550, 552, 556, 558, 566, 554, 564, 50 and 3. = After the
strobe capacitor charging operation is completed, the ‘red
lamp indicator R4 is turned off (step 568) and flags
FCHGDSP, FCHGRQ and FCHGST are each set to O (step 570).
Processing then goes to step 50. N

s 25 . If the shutter button is depressed and the photometrlc
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.

30 If the photometric switch SWS is ON at step 592 in the
CHARGE operation, processing goes to step 595 to qheck
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 R4 (step 594),

35 before returning to the MAIN program. If the main switch 30
is not in the LOCK position, processing goes to step 596,



photonmetric switch SWs5is not ON, the red lanp indicator Rd is turned OFF
at step 614 and processing returns to the MAIN program However, if the
photonetric switch SW5 is O\, processing goes to step 616, wherein a
determ nation is nade 5 as ‘to whether%e lock swtch SW. is ON. If the

| ock swttch is not the subrout] | oops - back to step 610. Q
Ther ef or e,Wwhereip i‘erﬁ§l§ i tadesie detarmine cwhethercthy chardge Iime
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and FCHGDSP , SO as to,request charg e batte for the next
pi ct ut®. strq»pe I”H’%P%‘é%ﬁféﬁc%s b%@éﬁugéaFﬂEdZS phot ographer i s not.waiting

th talkle a phIOFWl;]eﬁ' angClﬁEEowdﬁrm Sﬁitegg swé“ghehr sdt amgp Izgthcat or
Wi not | . roces en s.to t he_strqhe i.S not
ready toRY %?%cé%lr@&gf% {:Q’F‘Bﬂag aFeps g%zstép?%z%né3g§4' IS \ep
626, it ictlot amm-d!mﬂ thef slitrobs Iamphnitorths Ealdya.charded i andi s&:hleoad

pr ocessi 0] ORp&X t ND p n
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| cadd® yenaes ba%&%lﬁh%éﬂ@"sk?%é@“and control returns to 35 the

MAIN program as long as the photometric switch SWs is ON, a program
loop occurs between steps 589 and 599, so_as to charge the
strobe capa_01tor_ for a maximum of 15 seconds, or until the
charging 'operation- is complete, whichever comes first. This

20 means that the strobe capacitor is charged via the
instructions of the CHARGE operation while the shutter
button is being depressed. on the other hand, when the
shutter buttori is 'relzea-sed, the charging of the strobe
capacitor is carried out in response to the instructions of

25 the MAIN program.

_ If the strobe capacitor charging is not completed
'w1th1n 15 seconds at step 596 of the CHARGE operation,
proce351ng goes to step 597 to set flag FCHGRQ to 0, turn
off the red lamp indicator Rd and inhibit the _charging'of_

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

. The RELEASE PROCESSING subroutine is illustrated in
Fig. 37. In this subroutine, a determipation is made in
step 610, as to whether the release switch SWR is ON. When

35 it is not ON, processing continues at step 612, which
determines whether the photometric switch SWS is ON. If the



The operation of the charging of 'the strobe of 84 the present invention
provi des the photographer with a clear indication as.to the status of the
chargi ng process. This indication is shown to the phot ographer only when he

att%s to take a photograph. Wien the p?r%g rapher does 5 not attenpt to
i f the
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When the photometric switch SWS is set to OFF, or the
15 lock switch SWL is ON, processinq returns to the MAIN
program.

When the release switch SWR is ON, the red lamp
indicator R4 is turned OFF (step 618) and the shutter is
released (step 620). Strobe 22 is then checked (in step

20 622) to determine whether it is ready to flash. If the
- strobe 22 is ready to flash (that is, flag F FLASH equals 1),
processing proceeds to step 624, to set flag_s FCHGRQ to 1
and FCHGDSP to 0, so as to request charging of the battery
for the next picture. In this sequence, because the
25 photographer is not waiting to take a photo, flag FCHGDSP
ot will be set to 0 and the red lamp indicator RA will ‘not
light. Processing then goes to 626. If the strobe 22 is
not ready to flash, processing goes from step 622 to step
626. . | : : : t o
30 At step 626, it is determined if film is loaded in the
camera. If film is loaded, processing gees to step 628 to
execute the WIND subroutine to advance the film and
then return to the MAIN program. If £ilm is not loaded, the
 WIND subroutine is skipped and control returns to

35 the MAIN program.
The operation of the charging of the strobe of

-



Fig. 38, contains a powerlever 14K, a shutter button 15K and a macro button’
16K. Lock lever 14K is slidable between an ON and OFF position. 35

Zoom | ever 10K can be noved in a first direction, indicated by arrowrl in ,
Fig. 38 and a second direction, i ndi cated by. arrow r 2. The zoom | ever
10K pernits the canera |lens to be nmove&4bet ween a wide extrenity and a t@
extrenity. the presentydnveption provideshthee. nztmtpqmmmitchuat er

time andeiBher ¥alichFlont %@%&Iﬁﬁésm&éo%pwnzh%gﬁ@ & Bhodeds, o

| U,
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responseiﬂdxmalpirbnsignaltmwr,ovemd i6 tthe cciserging 1pFCarte OF1aBR Zaom

not or a ‘a notor drive circuit; 15 (2) Control the
i1 um n%‘gl}lgiair?g]lg?&g{ of the green lanp i ndi cat or DK whi ch provides
di stancémrmlﬁmlﬂat ed indication, a red |anp indicator EK which

provi des a stmpbe-yigl At k- 8yl] cal | gbedidl @Méﬁ.bw b3"Pa Wk gllepROVI des

a self- t| r-related i ndi cation: 20 (3) Contral e indication on the
LCD &IQ d (4) Control the chargl ng ofththe EFP&E@fm rBVentiAR nifion is
mputtedltlandtlnam.n CPU by the foll ovm ng (1) Lock switch LOCK, which is O
set to ON whgn &Y€ : o] 2 (2)

Phot onetry sw t%%ﬁéﬁé Ii’vén cha'llcglllsl'?% hg{?: ﬁs)%?%%i K nd 18K i S\J

depr essB@VARGf Wayrre(lspmela@agéxm tigh I@JIR 3 cHhg shawn tin G"\Jlg\hefh9t he
shutter thel t e2ohaK b fehby £8RERRSCHOody 1K contains a distance

15 measurement section 4K, a finder window 5K, a strobe 6K, a
photometric element, such as a CdS, and self timer lamp 7K.
_ The back of the ééu_nera bedy 1K, as shown in Fig. 40,
contains a back céver 8K, an LCD indicator 9K, a first mode
butten AK, a second mode button BK, a clear button CK, a
20 zoom lever 10K, a green lamp indicator (LED) DK, a red lamp
indicator (LED) EK, a back cover release lever 11K, a date
display section 1éK énd'a date switeh 13K.
| When the back cover release lever 11K is moved from an
_upward stop position to a downward stop position, the back
25 cover 8K opens. When the back cover 8K is opened, the back :
cover release lever 11K is in the downward stop position,
while _when_ the back cover 8K is closed, the back cover
release lever 11K returns to its upward stop position.
" rewind buttoh (not shown), is located on the bottom
30 of the camera body 1K. | " ' ' _ _
' The upper section of the camera body 1K, as shown in
Fig. 38, contains a power lever 14K, a shutter button. 15K and
a macro button 16K. Lock lever 14K is slidable betwe_en an
ON and OFF position. . _
35 Zoom lever 10K can be moved in a flrst d1rection,
indlcated by arrow - ¥l in Flg. ‘38" and_ a second- _d_.lrectlon,



(4) MACRO switch MCRO, which is set to ON when the 30 mcro button 16K is
depressed; (5) Zoomtele switch TELE, which is set to ON when the zoom

| ever 10K is displaced froma.center, neutral position towards a tele side
r2; (6) Zoomw de swtch WDE, which is set to ON when the 35 zoom | ever

10 di spl aced froma center, neutral pgdtion towards a wide side rl1;
(7)8peed swiitmticavdd bl criowsaiz.to @h%%dwelaveke DOK! e APPER | Q4RI

i's displag d
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positi on by ®x&remidy.anothe; zoom Mm@m 30Kt dis M¥ed nbdedhasuyd Cho B taed
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respectively are depressed pol nt
print ed on51fe3omi.| mihe reamexar Fpnagé)'ls (@ 0gontzooh c:gcreuui@mwnmsinica

and ZC2, V\hmatinar@tﬂl segswpdch) dekab Efhows (éaﬁngéﬁgdc%ﬁrclﬁv‘bEEfo%gK
which i s set h ggﬁ n_the back cover el ease |lever 11K is pressed

and set to 18hBN eﬁ'e&ﬁ@eGa(HF%F@r ing i@ aesosd atdoen ity ar drive n§cto
its Igcg lto;)sasl dn the) Cfi@mgde?\gdd:inéﬁw Wlﬁﬂnqtiéfbubtdﬂt\' i\he@gtifwted

rewi n utto esse an nce ect or. sw

detects mhetgéFéBSE iﬁﬁlq?ﬁﬂ1 ?ﬁiﬁﬂ%ﬁ gﬁgﬁsaﬁ? ﬂ#?ﬁrﬁbﬂe%FSPréﬁg} THRe
zoom r el al@dCBU t dndveTECE, alitOEoend IRHandr ethent’ edldatt-dniame zoonllever

t@ie) contact poi nte Bqu{,g%{qﬂ 3 ﬁ%‘%‘féi}mgc%@ézﬁ]oﬂ&nih%esﬁu %or th

f™e conditions are inpu data I's use
zoom 25 operEeFRANSE ﬁedénsuttsﬁgnalﬁoprexaﬁsdetmﬁ FameFiati ng t he

K* -~ (1) control the zoom motor and a f£ilm motor wvia a motor
drive eircuit; _ '

15 ' ¢2) control the illumination and blinking of the green

lamp indicater DK which provides distance measurement-

related indication, a red lamp indicator EK which provides a

strobe-related indication, and a self-timer lamp which

provides a self-timer-related indication; |
20 (3) Control the indication on the LCD 9K; and
(4) Control the charging of the strobe circuit.
Information is inputted to the main CPﬁ by the following:
(1) Lock switch LOCK, which is set to ON when the lock
lever 14K is set in its ON position; '
o 25 " (2) Photometry switch SWS, which is set to ON when the
~ shutter button 15K is depressed halfway;

(3) Release switch SWR, which is set to ON when the
shutter button 15K is fully depressed;

(4) MACRO switch MCRO, which is set to ON when the

30 micro button 16K is depressed;

(5) Zoom tele switch TELE, which is set to ON when the '
zoom lever 10K is displaced from a center, neutral position
towards a tele side r2; -

(6) Zoom wide switch WIDE, which is set to ON when the

35 zoom lever 10K is displaced from a center, néﬁtral'position

towards a wide side rl;



zoom operation, the information for the normal or reverse rotation of the
zoom notor and the high or lowrotation speed is inputted to the main CPU.
The sub CPU controls the range finder, which conprises 30 the infrared LED |,
and position sensor PSD via an autofocus |IC The sub CPU transfers the

di stance neasurenment data fromthe auto®écus |IC and photonetry data D
(according to fht Epsed oswitchyiZMiEaU, whiehdriseset comt 0N swhen Hhu t eNe

circuit anwgréliog tie 3o6RTEBREE ii.bﬁ_mihh&i§éﬂa_§ga a-ngﬂﬁlﬂap%%gﬁlﬁt 606"
i'g. 43, the main

out put s

| gi)?rprglndts q’r’%ﬁh e‘iﬁsfi’g?oﬁ”byre réé‘gﬁjéieﬂggi&%? %ﬁ&gﬁ%géﬁhébzeb‘m Whesr thien zioew

signal |ilesexr NRIK IP2displlaceddfidin) the dentex,omelityel §b6§ﬂi~:ipnAb5'?Dt or
r

power nt ral..ei rcuit . which supplies power to the notor lve circuit,

SW tchg’g%bé%\fge%n & %“ﬁ and lL.ow 5 supply voltage according to the speed
command i nput (BlonMedie Pai awtechyiMb; gmallel i Bie sMINEh MMBendCNE1esrOFF,
the batt g tWhl histe ionh NRPLYRd Sl e€h ! ¥t UHRE & or, drive circuit )
while, when MCNT i's &?H?h_é%%atsfgeé e&\g/o _Fag’é‘tﬁ?‘s éﬁ%m" iggé ﬁl{d%tro"f%v\é fng the
vol t age BEraC¥pedeppegtiyaly, mre deprmasefbtails of these commands are

shown in Tabl 94 b @entHet ZIAYPINiLK! Sebds HOBR! d a@gt%gtn@dalsns

i T ootPofl E8TmnRRErEN (GArEId8dRIdm  ho cansr 4 body via the 15 cam ring
when the nor mgko) ot Béemn deileex dnputs zcu%erzain_eaw_ezeel,r omiéﬁﬁn a'us? he
w o ext ebusEhd 3ACeaPRR) PRISNS, Tng barrel K in & reverse direction -
For this camefdl)t Backnicoveat isyitethi CBACK, | whicht dse set 200t DEFFcharge i n
the focatné epgéR ebvkberiiehsd AN 1190Sis pressed down and set to
15 ON when the back cbver;BK is closed and the lever returns to
its lock position; _ . _
(12) Rewind switch .REW, which is set to ON when the
rewind button is ﬁressed; and S
(13) Film advance_detectof switch, which detects whether
20 film in the camera is advanced to the next frame.
Three zo_om-re___la-ted_'_sw_itches. TELE, WIDE and ZMHL are
controlled by one zoom lever, the contact point layout being
shown in Fig. 42. With these combinations, five conditions
are inputted to the main CPU. The data is used for the zoom
25 operation or mode setting. For example, when performing the e,
zoom operation, the information for the normal or reverse
rotation of the zoom motor and the high or low rotation
speed is inputted to the main CPU. S
The sub CPU controls the range finder, which comprises
30 the infrared LED and position sensor PsSD via an autofocus
IC. The sub CPU transfers the distance measurement data
frdm fhe'autofocus IC and photometry data (according ﬁo the
Ccds) to the main CPU. | | _ : J:_
_ _Thé drive IC controls the shuttér cifcuit_according_to
35 commands from thé sub €PU and outputs a trigger sigﬁallto
the strobe eircuit. | . L
Referring to Fig. 43, the main CPU oﬁtputs-commands for
the normal or reverse rotation of the zoom motor via four



changes by [err] (Full-QOpen Aperture F-nunber) according to the change of
the lens in the wide extremty, tele extremty, macro position, or |ock
position, etc., is automati.cally detected and each:kind of controls are 25
performed according to this information. For this purpose, a code plate 13K
is@t ached on the surface of the camringgpf the lens and four brushes
(28 ZC1, Zggn@'D)li% agipihe wPsle MNAl Cand ®N2) St8 AUEORESHT dRive
while the other three brushes are used for code 30 ‘detection. Fig. 44 shows
a di agram of€® Feutbde plate 13K and each code produced when terninal's ZCO,
ZCl and ZC2 are i® ®mobbRCpowerh contadil eidsuity; twhbck abappliiesn prsver to
"traces") of ;the code plate show g’.th ﬁ eyl in,t 4g ,
wherein 35 atig? gﬂggorO"é}#]‘é‘Fc 3‘%@“ )‘:ﬂor%’g-aaggt I?ee f%%hd'{]c?i \?12'1 Hr agfé'ai Sl,ow
removed, Jhisupplyigottage a¢¢ordd1hgates_thepspewncoﬁnlam _inmrlh(:ﬁmm' vihe
trace is noly GIoWME yih" ditinta o305ePt Bfir. @ BiHasP- Bicki N " ki On gle
detected by the continuity refation of these termnals is know as a zoom
code ZCODE. hRiexy ivmltage FosuppbiedydiregrtiydEoptheapeosematay sirive
accordi ng tg:itﬂgﬁli’l?o‘#ﬁrif]‘.?lt ' Qg_@ﬂ _ZlQQﬂTCﬁIE_ mx,aStg_e. W@tt@?yzmmeﬂ]ﬁs
posi ti on code Is used to distingu sh: e.copditions tf&:
phot ogr aphi rﬁ)‘ﬂﬁf‘f@%ﬁrp}ﬂﬁ’?? Ib ﬁegﬂigﬂgewgﬂeaeﬂ’feggnflif Y819 | ock
positionlot he powiHd odetaile tde whesecxtommahgsorare| shewir eimt yTalile ha
m ar ea, %%(10 e position between the tele extremty and the macro
ition. e division code DIV is used to i dentifz the | ens position by
di vi di ng the zooffheargrom rmetoxi iegen theefiocal lengthnofi @ kenst ghange
portion wheks RHS qwmd Sextrant 'bySshiEBAny thea ridviary Wakivel 3RBn a
ﬁglrjrg: lyl ngnl éi -I ?:t(i%tnals%e%r\n,\a’ﬁ:enié Ero&r—‘ﬁdlaé i’%tbmt %hteh%avl\lnte%% %%cif rQriX the
15 cam ring when the normal rotation is executed. When the
' reverse rotation is executed, it lets the focal length of
the photographing lens change to the wide extremity by
operating the moving barrel 3K in a reverse direction.
For this camera, the information which is indicative of
20 the change in the focal length of the photographing lens,
changes by Fpin (Full-Open Aperture F-number) according to
the 'change of the 1lens in_ the wide extremity, tele
extremity, macro position, or lock position, etc., is
automatically detected and each kind of controls are
_ 25 performed according to this information. ' '
e ' For this purpose, a code plate 13K is attached on the
surface of the cam ring of the lens and four brushes (2zCO,
ZCl, 2c2, GND) contact the code plate. ' GND is a common
terminal while the other three brushes are used for code
30 detection. : | .

' Fig. 44 shows a diagram of the code plate 13K and each
code produced when terminals ZCO, ZCl and 2C2 are in contact
with a continuity portion (also known as "traces") of the
code plate shown by the oblique lines in the figure, wherein

35 a signal "o0" indicates a port;ion of the conductive _i_:;:ace _is_
removed, while a signal of "1" indicates a portion of the



the nonent that ZCl is set from1l to O (fromOFF to ON). Wen the | ens does
not step at the wide extremty, POS is 20 switched from"0" to "2". The
lens is forbidden to stop in the area between the |ock position and zoom
area, as well as in the area between t he zoom area and macro extremty.

y ON is detected as OFF, due t

However .termnal which is

bad 25 c8ﬂP§BF%E; ‘Eﬁ1elﬁrd‘.~,‘ﬂt 8%@ deodeIPl dHs { descrdptione:r amy |
possi bl ythreg-bit hdn‘m:hnalﬁdmnareade d'étee][tmf byhetﬁadecéh&&@uﬁﬂtdy fiod
software S L mO: 0 specifie
term nal g%%%fﬁgeék'mﬁﬁggﬁe?e%?haiF hé igﬁ?: o % zFﬂOR'\ ﬁ’(gg (ﬁ#&&'frat lon is
used, 30 stophi pgsihiohecodehbiRffcrand edivisibn modelddIV aven defimdst ush’

does @ta@é&P&Lﬁqwe%ﬁst abBoeCAlRrAbALE Zdbef Hadd 5&& aangp | enﬁlésl%zoom

area, fourteen Si ons are-use or thefoca
rrentlone%P%m In addition, terminal ZC2 is used.to detect the tele 35

extremty In-mhe mmawa cBa@ pbe Iﬁsnwaw Pl St Yhda itdh r E9Qe Steps

by L AT CrM R T e

is enpld ]
correspdﬂnlatnldevmatmendd:QesaﬁVthé [lemﬁ 150s1tiou\he|ttieh|posi)nioguoa:‘t|on S

Vot Rd (e w{Beoakbrent Py UBatehe SAAGIL Ay L EhED 0P A08d, cgripoPonds
Ther ef otdie PRE1itgon spetweepe the tenlpedexsyegd&esenﬁm yheewaerag the ()

di vi si O@daigﬁo&i Ored'h$ﬂ mmec&aecmegsl gxstézra tBOmd“e}gﬁé{X omlll&he eng
pOI nts re et ect Ct he node ut t ons an W now
Pl o ndgnhchesiihom Bk U ingc SnE A8, TREE AE " aintren

exposur @ane@ishod. The exposure nethod includes an auto node (autorratlc

strohg em ssiygn ﬂ?{je)u Sttﬂer@‘tlﬁnm?ﬁx%z@( %é‘é“de&ﬁ&i’?e"ﬁma% ojw npge) ,

strobe OFF node
shown w1th a fixed ‘width. POS equalllng "1% ig obtained

when the lens is set to the w1_de extremlty, namely, only at
the moment that 2z€1 is set from 1 to 0 (froin' OFF to ON).
When the lens does not step at the wide extremity, POS is T
20 switched from %wo" to man, '
The lens is forbidden to stop in the area between the
lock p051t10n_ and zoom area, as well as in the area b_etween
the zoom area and n't'acro'extremity. However, ‘'when a terminal
which is _properly' ON is detected as 'OFF_, due to a bad
25 contact between one brush and the code blate,_ the zoom motor oy
may possibly stop in the forbidden area’. Therefore, the
code plate and software are constructed so that the change
from OFF to ON of the specufled terminals are used when
detecting these borders. If this conflgurat_ion is used,
30 stopping in the forbidden area can be avoided, even if a
brush does not properly contact the code plate. - '
On the other hand, in the zoom ‘area, fourteen d1v1s:.ons
‘are used for the focal 1ength of the lens,. as mentioned
above. In addition, terminal zec2 is used to detect the tele_
35 extremity in the zoom area. : _
Thus, it is necessary to divide thirteen steps by two



em ssion forbidding node), exposure conpensati on node, bulb node, and bulb
and strobe ON node. In Fig. 45, the indication marks corresponding to each
expbsure method are shown. In.the auto node, no indication 20 is shown.

— is prepared to correspond to the exposure nethod: "0" corresponds
to , "1" corresponds to strobe ON, "2" ggrresponds to strobe OFF, "3"
corresponds tpitle exrmsumis @E&x@@lepn,tnél" zeqrarﬁsmn&&dbo aahhztga&ano%

corresponds tQ b.and_s en the u S, u O opera
Che mode A i svnfdhos8 SapoYER dtes far SRASE A8 g ' o8 v,
phot ogr aphi ngrespactiivelgi x td mmsmogpardﬁvigsim hoddear @I‘a\mfl amhe-

one-frane p ogl aphi ng, continuous photographing, self-tiner, doubI e
sel f-tinmer, nul®i: 30 phot ographl ng, and interval photography.

i ndi cation Frarks OReRsEHE RPRBlEEatiant 46 dpFedg ddt his ris'pﬂmlpquw to
Fig. 45. WOVRYEly spwicifneal rﬂﬁsmteomphtnst cm»ﬂéebmisom;d Sthe

O e S b i e
congr nglous prm?)gEaphr NThéréfore,es tdnels ddtvsi?siemr rreode "A's cofixepbncby
to doubl e "4" "
corresponds t%%f%ﬁ ?g?]m?%éfépﬁgz{;\%m&ﬁéggobgt %gingwgs opergégng
i ng oflOMedE@ENYes sin ezioom dbade CEomntheaendn WY e datiet {0
5 contents of ‘@?1 cBl6hBor tABE moAd GRittUhL Ak "end OB 9'1&11‘ How. be

photographrng are al so shown according to these contents as.\
bul R_or the ¥R admed r MedenbphbesgAlplisnPrastidrg vith Fﬁﬁugw’é’ﬁgﬂ’er"
ti meds hown lset‘&leibiglié thel &xi:@shﬁpaﬂeﬂhod. Erglet éfﬁt;ﬂﬁ&nfé manuﬁa dndihetes
speeds are availaple an S re e iyght

3 o oNaulbRaETs SathePE! dhi1d “ibat) I stOE8 Un

manual shutt & sPReds ™°
15 mode (forced strobe emission mode), strobe OFF mode (strobe

emission forbidding_mode), exposure compensation mode, bulb
mode, and bulb and strobe ON mode. '
In Fig. 45, the indication marks corresponding to each
exposure method are shown. In the auto mode, no indication
20 is shown. MODE A is prepa'red-' to correspond to the exposure
inet_hod: nogw corresponds to auto, "1" corresponds to strobe
ON, "2% corresponds to strobe OFF, "“3" corresponds to the

exposure correction, "4" corresponds teo bulb‘ and Ys5%
_corresponds to bulb and strobe ON. When the mode button AK is
g_, 25 operated, the mode A 1s changed. '

The mode butten BK functlonS' to select the
photographing method; Six kinds of photographing methods
are available: one-frame photegraphing, continuous
photographing, self-timer, double self-timer, multi-

30 photographing, and interval photOgraphy.'-'The indication
marks-correspondinq to each photogrephing method is shown in

_Fig. 45. However, for one-frame photographing, no
indication is shown. MODE B is prepared to correspond to
the photographing method: "0" corresponds to one-frame

35 photographing, "1" corresponds to ‘continuous photoqraphing,f
2" corresponds to self-tlmer, - n3n corresponds to double



"1" to "7" correspond to each manual shutter speed from1l to 60 sec. The
contents of this MODBLB area is changed in the 15 node setting flow '
menti oned bel ow by operating zoomlever 10K in the condition that node
button AK is kept pressed after changinhg to the bulb or the bulb and strobe’

ON node by pre55| ng node button AK. *so, _it is changed by again press
node but E&% N@iéﬂ?c}"ope‘i %t CRETESORNGS, o 1Bl srhotographdagn| andu ¥ @

speed i Scotresponds itd ﬁmﬁuﬁ%mrpﬁd&mmx d strobe ON mode. For the

or ey o, " PR Herth B on M 14 S Badid PO Hel Bida b, HobB am e

MODI NT bésnghangeidied Phecded ofndimationeds |ahmﬂvaact:oming "9 the" 15"
COfreSBOBQ?{:%QK#f' Qfo‘if 3 tdﬁ grom %Re%aageat&%n%f“m eiorsn’grtggEt t he

contents o are C ange y operating the zoom | ever

node but £8H Bk"F?gEEEPiBEe%é’d a3FCe SO FERPRE N &9 thesal contenbs
pressi ngasheerdde button 30 BK. These are al so changed by preéessing the

de b 10 h |
ot shown i n TRE SHELrETL dr. Ehe B C ARG REraRE Pk RAGRRA T o °
speed i smet]baild,t othlee malnluaslpesdtutwtere ttimei shown vb!huél'@lblehesl nterval
tine 4§ %%Qij fardl Ui @ﬂﬁ%ﬁ{sﬁbﬁttggﬁt g‘%@éd’s SefrdY

setting ™ |n|t|aI|zat|on .or the clear The details-

of the Lmﬂfﬂb%m andorngr IQDERR 1 dPRPPRTEE & cEieserrdahis kindg m)dep
marks fogf nﬂdauaqt tﬂmt%lansp%dgre Shewn co reaplbnidadi €at bﬁ!lb@r %mordl n

{0 ach MBS A0y NS IERDb oL o oat InRe b ST S FRT S, 2
i ndi cat &0 %Q:-orﬂffeﬁ! neontentstef thisoMOPBLE &#Fka dshwivangwst KiriSihea zoom
! everlméael%eteihgt Lo nﬁéktﬁsﬁeaamlw Ak o'i)%g:'ﬁ'itngd' £8bRY 1/RAdH ON
21K B uililt trtrlaer cotqgition thléng n&égg \gl]x%:rtcin AK is kept pressed
after changing to the bulb or the bulh and strobe ON mode by
press:mg mode button AK. Also, 1t is changed by again
pressing mode button AK and operating zoom lever 10K when Tt
20 the manual shutter speed is not shown in the bulb or the
bulb and strobe ON mode. '
For the interval photographing mode, the interval time
shown in Table 6 is prepared. Sixteen interval times are
permitted; one mode interval value MODINT being provided
25 each of the sixteen 1nterva1 times. ng" to "15" correspond -
to each interval time from 10 seconds to 60 minutes. The -/
contents of MODINT are changed by operating the zoom lever
10K so that the mode button BK is kept pressed after
changing to the 1nterva1 mode by pressing the mode button
30 BK. These are also _changed by_pre551ng the mode button BK
and operating the zoom lever 10K_wh‘en the interval time is
not shown in the ihteﬁal mode. The initial value"'o'f".the
manual shutter speed is equal to the bulb speed, while_ the
initial value of the intervai time is 60 seoonds. These
35 initial values are automatically set by settlng the mode
initialization or the clear button ¢ to ON.



10 focal length of the zooml-ens is displayed; the unit marks "M or "S"
are di spl ayed when the manual shutter speed and interval tine are

di epl ayed; and the unit mark."EX" is displ ayed when, showi ng the frane
nunber of the film Shutter button mark 17K i s shown when the shutter 15
but 15K i s operable. Macro mark 18K is @8itspl ayed when nacro phot ography
is possible, afterThaviebaplssodfdthiee hax rindicator 19K arenmuplidimed with

phot ogr aphi n&éféFer{@det&OFLEe HBcr OTﬁét medk! iﬁaﬁl & fwﬁ:&d@%ﬂwkﬁ%

it is necessary to swtch {o the zgom phot ogr ap pOSi t1.on I N fesponse
20 a di stanc@'ﬁ%r@i‘m poeafhcibfifabloBofres aseordisg tp ﬁﬂfmnlmfi%d
or blinking vetHdondRRIhgCYE’ el hﬁﬂ@tﬂa@tﬂke Wy | Bebfic eRpladnedBrthe

20K i ghts when th cane batter S har he seven-segnent
di spl ay seét.&‘f‘%ﬁ%d\‘ AT ‘é’ﬁgbﬁ%n% oKt the film the focal

| ength 25 of the IFRrs, 4¢1eimauserasest thatsmaed KD t hedicatorabkt isontiains

t aki ng picture t ni r " | ates u
while "S" indi cssa ueésqgéslgcéﬁgega "ﬁ}]& hﬁ%‘ %o?{%eéé?)’onog\%}foaghg t mzams)@t lg%er
the manual smarkerl®Keeca drattaxy vaarki 29K,30and a Brvenweegmentoddsplay

the main CPUsbickliomORe dofid | BRI inld K CHERONCEs | 91TuiInated Ouién the
The letter "S" denoted on the Figs. are represen t ext

by t he usé@ofefad AGngthiepthe zogm é%‘ﬁ\/b’f%r k@?é?ﬁ?ﬂon the umtmks
MP2  wilor "4 Fi-@haippadyear whch the manual shu@ter speed and

& Ilgh speegng__everie time arej\lq}(s\ﬁ_layee& rg\’}’gr Stéhe urlift\év'a%qg f,,%’xwarlqs
ON ON qulbspbpxgg when showing the frame number of the Cfilm. ON
Shutter button mark 17K is shown when the shutter
15 button 15K is operable. Macro mark 18K is displayed when
macro photegraphy is possible, after having pressed the
macro button 16K to make the photographing lens move to the
macro extremity. The macro mark blinks when it is necessary
 to switch to the zoom photographing position in respense to
20 a distance measurement. Zoom lever mark 19K is continuously
illuminated or blinking when the zoom 1lever 10K is.
activated, while the battery mark 20K lights when the camera
battery is discharged. The seven-segment display section
21K indicates the frame number of the film, the focal length
25 of the lens, the manual shutter speed or the interval time
for taking pictures. With respect to the unit marks, "M"
indicates minutes while "S" indicates seconds. "M" or “SW
corresponds to the time set for the manual shutter speed or
interval time.
30 ' The program stored in the main CPU will now be
described with reference to Figs. 47 to 64. The letter
n"s" denoted on the Figs. are represented in the follow1ng

text by the use of the word "“step".



Tabl e 5 ' - Tabl e 6 Manual Shutter MODBLB

Interval Tinme ~ MODINT Tinme Bulb 0
10 - sec. ' 0 1 sec. 1 20
12 _ 2 2 4

3 o 40 | mab23'348 4

50  "'f ' 4 15 : 5 . 60

5 30 : ' . _ 6] L _ — ;2nin.!1. 1 6 60
7 . Motor Revolution - McNT | MPf | mP2 | MN: | MnS O

9 10 | ' 10 20 ¢} : : - 11 30 S ' j 12
40 3 1.3 50 ; - ’_A 6_0 : 15

- 94 RECETHE@nggp&eanﬁcuﬁhdeperation The RESET jprogr afn and agdsocort ed- MAI N

operatfion will be described fif st with referénce tofFigs. 47 and 4§.
: Lhe—cargra—>b—ather

The LN o ar ot dacor bea t baci ok oanay ot i
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mai n GPO TS TESEt—and—the procESST 1Ty BHown TRy 7—gtarts: The
mai n [CPPYEPeed BPFYa%Edt he chnmePH mehor PNanfl i nputf switchh d&M (§teps
RS1 afd .-RS2) before perform ngt a MODE | NI TI AL| ZATI ON subroutine in gtep RS3

and af zqgw T NITT LIZATICN subroutbﬂe o " ON - ON -

speed rever

Motor brake - | T "} on | on |




(shown in Fig. 53) in step RS4. Then, processing diverges to a series of
instructions that conprise the MAIN 15 operation, shown in Fig. 48. The
MODE | NI TI ALI ZATI ON subroutine resets various node settings to initjal

val u to set the autorrati o strobe enagil on and one-frame

phot! aphi ng node t he MAI N operation second_tinmer, used for an 20

i ndi cationg In s = ; _
phot onet ry | fanuat Mtﬂ?%?eas-e._-sws@ﬁaam . wi pEndgrvad Rime el
TELE, node| Sdmeh MDA, node swiftch MDB,| cl ear] switch MDC and imac
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steps M5 | guY3, when tThe photjoregry sw tch. 13@ o€ SWICh}SVR "gv (e
switch WDE an tele switch TEEare.se;t to Fan or bi dden
phot ogr aphg _; el ect ges -
effective [1dgS®BASEN i s set td 1.1 Wdn sond of tRR switches arg set X030

ON, or a fprbidden conbinationjnode is fset, g value of O is set {n flaa
FSWSEN. | nf skep M9, the statugd ofz each of tHe abose-nmentioned shitches fre
i nputted and processing is exe'd:ut' ed acgording to the inputted swtch dat g.
35 ' 2 J J TSJUudggd to oo lgtep MITO)— Te VORE
I NITIALI ZIING subroutine is perfiorried (gtep Mj11). 95 A LOOP ESCAPE

s@guti ne i i il gexecut ¢ :
siyouti ng c8nprises two stepsy kh step LO1 B@ops the charlging 4f |he
strobe cirjcuit and step L02 tufns OFF the red | anp charge indication befpre

ot har ;5 prfoggssi ng branches fr m tshe MAIN op¢rati ggp Wien the LJOP ESEARE

subrouting is conpleted, the rationjdiverges to a serigs of - _
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conpleted rewnding the filmin the canera, a rewi nd conplete 10 flag
FREWEND is set to 1 and processing is advanced by junping to the begi nning
of the MAIN operation. Wen the back cover 8 is closed (turning ON back .
swi t ch BACK), step ML14 |s perforrred to determ ne whether the film has

finished_| oadi Thi s erforrred gcheckl ng flag 15 FLDEND. |If th@'
film has?® ﬁﬁFTfP Pgﬁéﬂ FBQdM N Pperption s set to 0, and processing -’

con}gl nues to ThepREBED, pﬁbgfamnahaeﬁmmm ibed MAIIMUp@Pi‘gmlUrp%me Hé

perf or med_ong ste sybrout i

per f or ned §‘5r§'§g§ 3&?’5& té”?hs r%'?c? g:f’r Lfﬁl;[q s ﬁf’dcg%prl se

LOADI NG maOpenati;Odemd:Bibes then mﬁammmraf i &hehmm‘ena.s hed

| oadi il I F D oes,.t ML19.
Thus, rgtghée&ﬁee{;(t f%ncté:i%?ls L%%IBE{ s%fz)xe ettf %y %ﬂ%ﬁa I %Ir'o%eeﬁi"%{)o step
ML19 bec%ms‘wérﬂmmmqm bhesMATN lopexation wmpltd@gaacho c¥aziogs s )

open, bc&&hgﬂgﬁ\l@,and FREVEND are reset to O (steps M17 and M 18) I n

steps M19 t 0 eterm atlonls de as to whe | ock
SW F ch LOCK | ‘bé% W‘?'grh%d%ﬁiif‘?goﬂ”v@ qur{gn{s s eget san g@? i s

made t o pasmceSsting ps\lmwﬂ evia hangbee-nn\/\stam f r omI3{e t hvea povecPON

0Si tyi 4 ¢ f e

BOSI tllogrr%&lg:ccor {mﬁ)ﬁc kﬁl%ggl [ %Ir}af Ilagﬁ%fcégﬂ %ﬂ ndd‘-ls g%l %Eéﬁanges
from i n&Sdat PR { RE20i | hefoxe pemfarnbngnde c HORE (FBITZAUIAARERN of the)
| ens (%imrom%)e in BWp R4® AREPaEZCHHE 1 226rIdist SPpP€lnei s 35

execut e escrj.bed oV The fte processing div es toa
series thl WS et i o t f’& F'F ﬁgg ooﬁv‘?‘e"'g rlﬁﬁ\ﬂﬁéé‘ ‘g{‘g?’r’%?ﬁ showf
in Fig. t8 andsesilss dlaitusswtbebbwcr@ tite t t hwohpnrd sies p!uldd eMAENRK to

the hgckpReHdion, Witdwhhay epsql.s £b! cadynin ndsE! AGaPERLEZAT /M t he
d:

REWND 0 eratl n has not fi ni,.she rocessi.n oes to
B routgne resets various mJ%e settié%éJto initlaf)values to

set the automatic strobe . emission and one-frame
photographing mode. L '
In the MAIN operation, a l-second timef, used for an e

20 indication hold, is cleared in step Mll.

) In steps M12 to M14, the photometry switch SWS, release
switch SWR, wide switch WIDE, tele switch TELE, mode switch
MbA, mode switch MDB, clear switch MDC and macro switch MCRO

~are set to OFF and switch judgment flag FSWOFF is set to 1.

25 In steps M15 to M18, when the photometry switch Sws, .
release switch SWR, wide switch WIDE and tele switch TELE "/
are set to OFF and a forbidden photbgra_phing combination :

‘mode is not selected, the photometry switch effective flag
FSWSEN is set. to 1. When some of the switches are set to

30 ON, or a forbidden combination mode is set, a value of 0 is.
set in flag FSWSEN. . _ |

In step M19, the status of each of the above-mentioned
switches are inputted and processing is executed according
~to the inputted switch data. |

35 -When rewind switch REW is Judged to be ON (step MllO),
the MODE. INITIALIZING subroutine is performed (step M111).



5 ML24 so as to execute the LOOP ESCAPE subroutine so that processing can
diverge to a series of instructions that conprise a LOCK operation (Flg
61). I f the REW ND operatlon has finished, processing is advanced by
jUITpI ng to step ML56, shown ¥ Fig. 52. .10 When-the | ock switch LOCK
@t he OFF position and the lens is p05|tﬂ6ned bet ween the | ock position
and e wi de éxLOOR BSCARE ssubrquisingushovn in Fig. #9 er den&lieny exteemted

ML19 and ML253int @ Qﬁ'lﬂ en@ﬂlé)fsﬂﬁleoﬂt?fﬁe'éo:hﬁf'iﬁééeéwaos&%ﬁ of which
phot ogr apher %te erio one ‘Second_(ste ‘7

p
setting an in a’tlldﬂ- ??P?IEB FW&P?I?-“BO@ h‘heF&&PP@r %ﬂ%ﬁﬁ&ep
flag FROVCR i sogettuxnd OFFefhd 28¢d adamphacHa¥ e E$EAE’Eatlibh0L5éfwré Sother

performed (s te ML29 o that pro essi ver ge a series of

i nstruction f’et?ﬁ ﬁﬁ\/\%%t Q)% 20 in Fig. 58.

In this operat i offheRe tz'tﬁmms ESCABEesubroubibneniis rgoapﬂeﬂsedspebhle MAIN
towards the  ofei@ti®ff AVdBged A &S S s F ﬁ%%%ﬁﬂ%@%ﬂ%%o rise a

operatlon In step M30; a determnation is nade as to et her cro

switch MCRO i é‘EE’NND 9P Fatiomn(steR M1 R3] -\ Ihen, the sRERIND, aperatign has
i ndicate the i:oa@llelt@agtrlévﬁfndih@ a0 £ £ ﬁndtﬁ@tcé.herapda‘:itbwﬂdhebﬁpfk%
FWAI TD to 1. Ate;, @&En nageto det erm ne her, th zoom.| ﬁnsmln
the macro PsEeRgn B& NBcAPnGeENECcAnaPe; ﬁ°8fzsﬂ’l89r’rﬁ§r6 ¥8oredoR¥s jugping
F (step M@3rhe behinhing of tthe mmu)oiﬁ:rqmm on, i nd| cation hold

ti |s _cleared (gf %;gag?fc{xﬁé£a§tfg c?oggﬁszltﬂﬁn&%?o?@‘ﬁ%’éﬁfssv}&

step ML55, shown in | enS™i sTnot position

macieaef comanBACEk, F*FQEF&D’-M iet pesformed hoodekerming vehgbhero thiee fZGGM
FORWARD subr qigd nemisaeaormﬂdim& at I qm%S i$ pgeéfagmbaatw hehéansn \ﬁ%g

Lgvnvglr gtsequ% g‘?}%ﬁy)].x”?p 1't¥1e éfl .m has no icﬁV\QRRQaS nrgo,ut he 4 ag is
set to 0, and processing continues to step M115, wherein the
' MODE INITIALIZATION subroutine is performed once more.
Then, at step M116, the LOOP ESCAPE subroutine is performed
' so as diverge to a series of instructions that comprise a
20 LOADING operation (step MI161) . When the LOADING operation has
' finished loading the film, flag FLDEND is set to 1 and
processing goes to step M119. Thus, the next time step M113 is
executed, the program will proceed to step M119 because FLDEND

will be set to 1.
25 When the back cover 8 is open, both FLDEND and FREWEND

~ are reset to 0 (steps MI17 and MI18). In steps MI19 to MI24
(Fig-. 50), a determination is made as to whether lock switch
LOCK has been turned ON from its OFF. position. That is, a
‘test is made to see if the power lever has been switched from
30 the power ON position to the power OFF position. If the lens is
not in the lock position, according to the lock position flag

' 'FLOCK, the display changes from indicating the film  frame
- number to indicating the focal length of the lens (step'
M121). Then, the LOOP ESCAPE subroutine (step M122) is
35 ex-e"éuted, as described above. Thereafter, processing-
diverg'es to a series of instructions that comprise a ZOOM

——



execution, processing returns to the MAIN operation. If the nmacro switch
MCRO is in the OFF position, steps M37-M43 (Fig. 51) are perforned to
determine the setting of the tele switch TELE: Wen the tele switch TELE is_
ON, 5 an indication of the focal length of the lens is displayed to the
operator When the lens is not in the9tele extremty (i.e., POS equals 5
"3"), a REYERBE mepexatien; o shewn nine Fig+ h66| candi $ahebecalisdussede O

extrem t yoaBg, t Q% %B%%Otﬁét ems M 'plﬂl’edDQ)%(QQ% the J)ocQE éé’?it‘_"i
~extremty 10 OS does, not _eq When t he sisint

posi ti on bet Bﬁn‘t ﬁ@el diensis eﬁ%??agﬂd if‘hé‘hﬁ d’eﬂ‘é‘%tl’?@ﬁﬁ-‘ opn, argl t'z‘éi%)m
ar ea, terEwmnn@p@ra@'d i@gﬁdﬁas anétr ifdhiehed, eg&ddwswpqoteel &oT%ﬁH][ FT
opera e describe ele e mty.

| f the‘%ﬁg?‘u |n 5% ’f)%%t{f ?oﬁhﬁet@{g #Eghkg “tél%ﬁor‘gﬁﬂ%/ ﬁﬁdﬁ}% macr o
extrem.tmrogesséagu r:g,arm ddveager otoha ZeemMiRBVERBE mtucions dhat nove
the | ens I t Qe e ts V\g‘ﬂ he ns is r tele
extrem tg:/é?%i%,% P(%S ie'gb% 6&%?@1;1}41{1 IS # él? di cat itgln F?%rﬂl}ﬁg&c ear ed
and 20 tPRExJLIeNhagn nsaéebﬁa. §r9t:aﬁ§éagaéal advapced bys INOPANALEP  when
Ithe \tM desﬁé%thilsy\y %bﬁnq\h p_lnggcdsgpl ayhl is SW tchE\C}I\A} ODI tnd| cate the focal

eng | ens ein Qn 0 performa

t est f% det er ‘r’fé Fpet q k‘?ﬁg aﬁj %XngmOfF l??s%% ?ﬂealr’é{w i s

at the vk 2ehsenid yposheidned detwsbrathen ldaker positiear mhdmdl:he . O

t est

restart n I .th n tut.th

S nade%?ioéédet Z‘trt%grq'elﬂzéﬁ ltﬁer fhgpﬁ%%ngqugl%g t ) %agms?%e or e ma ro side
fromthSteps MiIenpnd (185, vwkbenhdropad .%e%*q‘am Q% 'th 9@!5 is |f wab
| ens i s iindidwted deoeweerpmytogﬁapneﬁs«egebr MEdE)s feraaW;EErﬁbﬁ Fof

Z)lj?{e&ln% {d}e tpg%ggégl A ver}?lgie@ to the% @Eﬁzéglffgtr%\?e é}%htzggm I g:]g to
the tel FWASED et yl. Tnn@saffcn@,mmr%\mmnd/\vﬂj@g i BROMER B8 geti vated,
even if g éq% mgﬁm%ﬁ@%@bez@dipﬁns&yro@epﬁe&ssngeﬁlﬂ»s_e.ﬁlaas from
the ZOO\(Istep '%IQ'FZ erat It?nat processing can dlverge to a series of
instructions that comprise a ZOOM FORWARD operation, shown
20 in Fig. 58. In this operation,the zoom lens is moved at a
normal rotation speed towards the wide extremity;
Processing then returns to the MAIN operatlon. |
In step MI30, a determlnation is made as to whether the
macro switch MCRO is ON. If it is ON, steps M131-M136 are
25 performed so as to indicate the focal length_ of the zoom .
. lens and set the indication hold flag FWAITD to 1. A test "/
is then made to determine whether the zoom lens is ih__the -
macro position by checking the condition of the macro
position flag. FMCRO (step M133). If it 1is in the macro
30 position, indication held timer is cleared__. (step M134) ‘and
restarted. Processing then advances to step M155, shown in
Fig. 52. If the lens is not in the macro _po_sitien,' the
macro ceommand flag. FRQMCRO is_ set to 1 and proces'sing
diverges to the ZOOM FORWARD subroutine at a normal rotation
35 speed so that the lens moves towards  the macro extrem-ii:y,;
'After the ZOOM FORWARD subroutine has completed its



series of instructions that conprise a WDE operation so as to continuously
nove the lens. Therefore, when the macro switch is ON, the zoomlens is set

to-the macro position. Thus, to retract the lens 5 fromthe macro
position to the zoom area, the zoom|ever should be"roved fromits center,
neufrgl position towards either [err] or [efit]. Steps ML51- M54 are

provided to teeXeeukion; cprocassing xgtarms| P theddAdihiopendtioni s -
O Che ks S FEpehE Sk AR s 18, 11,048 B Yot e
set to 1. ThéfHAet ,:3'p|(gi€ssi54‘d o%%rQSE'fP&’mﬁ‘?e e &he Aething
shift the | enf cthideteibe switichMTBLE) N Wheneitheditele switchuTEeE is o,
Dhot ogr aphs & S TAEFEESR 83 thtl fodaf Sength he e HehE TE Hiappavea
macro positiortaarthe patatance Wises utbeehensi dedi batein hei Sedec @xnmmidry
b 7L o GSTOSE fnd W7D, TR TipLAGRARD PORetbemti 7
control | ed tothe shiemsediso batwedn: ther chelde feskrend tihca®dhothe oRacne
flag FMISI FT lesct5€dmiBya (ENS. LABE &hla1s/0nguyi ey (ehevwideFiaxtBéhity
that is called.,by a sefries of steps that comprise_an A | C _
EXPOSURE/ ABPOMATEC 'FRYE BRERF)N eERARON & b’rouf"gﬁé’, L@%ﬁef’ﬁ H%y. 183 they
t e di scusspositlion ldiaresh vehgetdlwnextrenftN apdr dhicorwide cextremity
FREVEND | o exil gbf §90Thatty, prBBeEid Pvieds €4 8 SHMS 61 BE4pe
per ot ned to 8hall spmpodsexa JELE\SHIAT frgration, foithe defrribsgebglpryn
is not finished mode ithd Crdesl By eREVWdldadnerswity o OXf ahdOfertET15NEn
subrouti ”ei'sstR%rfSérsmi%i SrE egewtl%vSeQri the tele extremity and the macro
extremity, processing diverges to the ZOOM REVERSE operation
so as to move the lens towards the tele extremity.
When the lens is already at the tele extremity (i.e.,
POS equals "3"), the display indication timer is cleared and
20 the count of one second is started again. o
' In steps M144-M150, when the wide switch WIDE is ON,
the display is switched to indicate the focal length of the
Iens:, set the indication hold flag FWAITD to 1 and perform a
 test to determine if the lens is at the wide extremity. If
25 the lens is at the wide extremity, the display indication
timer is cleared and restarted'(in step M148). If the lens
is not at the wide extremity, a test is made to ' determine
' whether the lens is in the wide side or the macro side from the
“tele extremity (i.e., whether POS is equal to "4").
30 'If the lens is in the wide extremity, processing
'branches to a WIDE SHIFT subroutine to move the lens to the
" wide extremity.' If it is in the macro extremity, processing
diverges.- to the ZOOM REVERSE to move the zoom lens to 'the
' tele ‘extremity. When the wide switch WIDE 1is kept
35 -'-ac't'iva-ted, even if the zoom lens reaches the tele extremity,
' processing diverges from the ZOOM REVERSE' operation to a



After the switch judgnent flag FSWOFF has been set in 35 steps Ml2- M4, the
MODE SETTI NG subroutine is executed only when all switches are set to OFF
by the previous inputs. If some switches are set to ON, the subroutine |

returns to the MAIN operation without changing any settings. In the MODE
SETTI NG subroutine,, a val ue corresponcﬂﬁg t,0 an exgosure node is set in.

MODE A, RRTies, ok instructipBRdfRat: sonbxriseo Aol REPRerabieon sosas to \A
MODE B. Hoﬁﬁl@ﬁﬁ)uﬂ}a Wgﬂ;ém@gpde setting, a m)de change flag FI\/DCHG
(step ML58) set |Ie f there is chang i.s set to_0.
processi ng retisﬁﬁeé%%h 18, BAGE S, (FW ﬂ?@‘cgﬁ |'onu&ﬁ P98 IlﬁBS-lG |s
exam ned igstspt MEBS)thd fmabmep&ﬁﬂm.mdwhabangm retraeti chtéoldens d

begr nnonGron I8 \RRReb oot EioM 28, "GHE! Bobic AR SRHe Reol 03k
swi t ch SeBondd Hetwvavedy faam Cll‘tﬁafﬂ'ientm?e neu§red\\grRe e orxtowasds in 15

steps Mg}tpag 5%6%1. r, \When the specified conditions are sati sf | ed, an

i ndi cati on of thée focal® th of the lens is d|spla ed (steps ML65) :
and the i ndi c§tedS H@)‘rfﬁlﬁ“f]a-'g‘ FREETREPY ided, Ry €t ??Bcé’é'é’lrr?g gh '3§Fges to

t he AEAF£TaYTREUTSIFT atd Odetermineo iOnitolist hrecesed vy S kot _tsafifEOthe The’
ﬁ\%ﬁge % (C)]F; rfa&h%\lflgéeﬁées%v%%t g’? at %m;oo%l n ea%%h rsr%\%n:)ggeoi\é{’hs SW\5,
SWR, TELEsaddsplBRedr d step ¥iS22)handbddhe Hndigdatien holkdt ShagpRWAETBe O _
taken isjgeler tiaf, 1S é(‘}#ékeea%r C%?Bges%hbo‘&iwf@réés ZEOWHQrﬁaamonly
when the SWS is switche rom OF Theref qre, zoom | ever |s
oper at edREVRRSEnPRezpEASn &0 §5ﬁtftni§§'§ l\ﬂ"ﬁﬁ&ﬂ the& e],&,@x cERRIEY
operation. beiag ﬁﬁéf oefibda iment epcdft 6 € xrut Ked\REc £6NIRAHg. sy owh he, '
whi Chlgoix?\(?glt:{foﬁ,t %eStéfs%agégsfiﬁﬂsz'o&‘ éaq‘kf)’?é;l ﬁgcro photograﬁlné
is approximately 1 meter (m). Thus, when the lens is in the
‘macro position and the distance measurément indicates a
distance greater than 1 m, it is i'm_p'oss_-ibl_e_ to take an in-
focus photograph when the shutter button is depressed.
20 However, by setting the release lock, the lens is 'controll_ed
to be shifted to the tele extremity from t_ﬁ_e ma‘cro'_positidn.
The flag FMTSIFT is set in a LENS LATCH (LL) subroutine
. (shown in Fig. 64) that is called by a sefie_s of steps that
comprise an AUTOMATIC EXPOSURE/AUTOMATIC FOCUS .(_AEAF)'
25 CONTROL subroutine, shown in Fig. 63 and to be discuesed- -
below, that diverges_ from the MAIN.ope-rati'on after step M165 ('l
is performed. L . _ ) _ o
In step M155, the condition of a rewind complete flag
. FREWEND  is examined. If the rewind operation has finished,
30 step M156 is performed to display "00 'EX" on .the LCD
display. If the rewind operation is not fini_elied_ (as
indicated by FREWIND being set to 0), a MODE SETTING
-subroutine is performed (step M157). |
y After the switch judgment flag FSWOFF has been set in
35 steps M12-M14, the MODE SETTING subroutine is executed only.
when all switches are set to OFF by the previous inputs. If



subroutine causes an indication swtch to be set in steps ML67-ML71. The
When

presently shown indication is displayed for a period of one second.
the holding of the display indication is not required, or one second has
passed, the 35 filmfranme nutiber is re-displayed aridthe indication hold
flag BWAITD is cleared. Thus, the indicatf® of the filmfranme nunber is
gi verrpr ef er eioone oswitchesr aredisedt i tnsON unkhes subrrantiinie dueturnsbdcs Hdve

is only tenp ' f | at step ML72, a
GeRCE PrO BPAAGERTRELOR @l Bout EREngRHg) By Botting®: ¥ N Tlims 1o

step M2 (Fig. Ing)the, MOBF SETTING s3hr Otk indie @ sV U SRFESSRARASNG to an

subrout i nes %éwétmm iénaée@rﬂx Wtﬁﬂ while @W@mélééﬂﬁégﬁoniiﬁﬁyl
e

o AT oo 407 L8 B 05, 14 SHSLE by € i

program As raemk:dmeétaﬁom at h:edean‘haagacfdam RMDCHG! lstepeMth8) i hseset oo

uses arelatlve o] d ot di nql not he canera

battery is rerﬁ)vegaee a!%lb&ré ﬁ%] lt?ﬁg’l ghaﬁggyiqugga%ggmlﬂgdo t he canera
HEheRsiRReResing e Natiens Tho zEbgr | MBINALPPRIrabion, the

cannot identify t

subroutine smcfxicislﬁml@ﬂsrlagt FaDCRSK i didiined psEEpaMEB8Y. FiXfStthére
m na

de tted det db
bruhes (HGt 5P " BRABC FPAGoERe e dosE ol hodd cfaq IrORERD o471 Bohetior 3
dét er i ne wheinestepeMllsasbefonrb tthe bamlqrrzmsdums (4 etheZ BBginning hef | the

I'S not in |?)gi.ﬁ]|0n step -Z15 is perforned to reversibly
rotate the nDtor ‘speed. If the lens is in the | ock position,

steps’ Z13 and z14Whed p@il%@n@e‘et fe@schanges, t Rhokeme biy oswitch f SWHaamd
direction fObhéQQm@Ery switch effective flag FSWSEN are examined in
15 steps M161 and Ml62. When the specified conditions  are

' satisfied, an indication of the focal length of the lens is
displayed (steps M163-M165) and the indication hold flag FWAITD

is cleared. Processing then diverges to the AEAF  CONTROL '

operation so as to control the camera shutter. '

20 The AEAF CONTROL operation is executed when the
photometry switch SWS is cﬁan'J;eei;-' from OFF to ON, every
switch data stored in each meniory' of the SWS, SWR, TELE and
' WIDE are OFF and the mode that alleows a photograph to be
taken is set. That 1is, the AEAF CONTROL subroutine is

._ 25 performed only when the SWS is switched from OFF to ON.
" Therefore, if the zoom lever is operated, the MAIN operation
continues without the AEAF CQMTROL operatian being

performed. _ _
) In step M166, a CHARGE CONTROL 'subroutin'e, which
30 controls the strobe flash circui&,- is' ecalled. ‘This

'subroutine causes an indication switch to be set in steps
'M167-M171. The presently shown indication is displayed for
a period of one second. When the holdin‘gj of the display
“indication is not required, or one seéondﬁ- has passed, the
35 film frame number is re-displayed and the indication' hold
- flag FWAITD is cleared.  Thus, the indication of the film
frame number is given preference over other indications,
unless the other data to be shown is only temPOrarily



before going to step Z15 and perform ng the high speed notor reverse

I nstruction to bring the lens to the lock position. This subroutine results
in the position code POS being set to "0", a lock position flag FLOCK bei ng,
set to 1 and 30 the nacro position flag FMCRO being set to 0 before the
subroutine returns to the point fromwhigh the subroutine was called. Z
REVERSE Ruiisgligyedperati on Fi'g. - 56 shows the flowchart. for the ZOOM
REVERSE 35 ROT#¢ S bk Rat dhkerges fyoguthe MA-N oper akig

steps M 22, M)ﬁg{:@%l %53%3&%]5§B¥Tﬂ?§ o!g%r aé;i? o%%ﬁe;@j}['ed%_ &F%%S%ft
the | ens BROHIRITING JUHMB | subrovtipesnie;  eabledns REAgersingr FHwLition
to the zopihpy efo. stiienMiic (Fitp Si9ps t t-fé{e;&ﬁewmbmemﬁmaml :

r ot atl%'nggxper ion takes place to prevent backlash. ‘Wen the MAIN operation
5 di verg®FAFMHHS: operation, it is first necessary (in steps ZRlL and ZR2)
to clear the niorious| eublrolt ifexsy &#hSidpkrtddiie theto posi executedy
FMCRO and,;s8t £ el d O tO Totating the zoomnotor in a reverse

di rectio(rdlli::ll::1 8‘.{4}?%}& %%emg%éés)%qeed: 10 In step ZR3, the focal length of
the | ens Z00M INISHRALE IR, FURFeRtIn@Gyed by setting the indication keep
flag FKPLCD Etﬁ;- 53| nj stk yd¥eandeRR0, £ildwch@PE CECK tHdr ogdboORe

wnet ndp INERIALTEAT A o ftine 1ERaE A8 pea e8] o alen i "o They |
i's, nmeanRE§EM@rogyan.ens is positioned between the_ tel e extr emty and t heo
macro extrem iy wdiftidHldd Gis¥e subheutaferas acepeditnd Béethé hpresenti on
code is.deternined not to he aseater -:t%n- l&arr], rrlgani'a that the lens is™,
bet weeniPRERESPR BESS: A BF AF LR 198 %%?%az%?wtﬁg Pens has ontered Wb
Zoom ar eacedraingRy ,| VHA fKHdBeaieralchattery b remokeak and (dded O is ON
or O:fs tM‘Q.e“méxﬁ‘gr{xO%ks 5‘6"'&8@1&%@9\' tﬁg e_ éarlll(ljél:g’a{Jl t ic%rr;]mot identify the |
position of the lens.  The ZOOM IﬁiTIALIz&TIOM subroutine
shifts the lens to the 'IQCE_positiona in such a case. .
First, a zoom code ZCODE is inputted in step 2Z1i, as
determined by the terminal brushes. that are contacting the e
20 code plate. A test is then performed to determine whether
the lens is in the lock position (step Z12). If the lens is
not in the  lock position, step 215 is performed to
reversibly rotate the motor at a high speed. . If the lens is
in the lock position, steps Z13 and 214 are performed to
25 rotate the zoom_--mo‘tor in a forward direction for 100 ms
before going to step %15 and performing the high speed motor
reverse instruction to bring the lens to the lock position.
" This subroutine results in the position code POS being
set to "0", a lock position flag FLOCK being set to 1 and
30 the macro position flag FMCRO being set to 0 before the
subroutine returns to the point from which the subroutine was
called. _ ' _ '
- 200M REVERSE ROTATION Operation = . .
Fig. 56 shows the flowchart for the ZOOM REVERSE
35 ROTATION operation that diverges from the MAIN operatieon. at
steps MI22, MI42, MI50 and MIS54. This operation is ex_ec_uted




keep flag  FKPLCD is cleared in step ZR7. In steps ZR8-ZR13, .the zoom not or
Is rotated in a reverse di.rection until the 25 | ens reaches the | ock
position or the lock switch is.set to OFF. VWhen it reaches the |ock

posi tion, the notor is stopped The subroutine tHén junps to the
beg@ ng of the MAIN operation. This .noverfent is shown by character "a" in
Fig.m57. 30 to shifit the lans 44 tthe ikodcetpasitdon mortaotmif'enthaoﬂzens
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operation af tmtamgom Iz;myu hmgtorhein ens n@QﬂS;q)l djvectinnt mt o@hdtigh

hand, if the JHck éf\ll Lsbedas been set to OFF beforehand, processing
advancesfromste to step 10 ZR24. | f the w de swifch is set to O\,

pr cessi. nd-aadvanceg“t%tﬁpséﬁﬁestbﬁ fogpd dengtiv Ry itdhe olonfy bE Brevantsd
) oper at i afrom b&:iemgtI@iéylengaiyenéetomgzcmétmnmaﬁtdpar dkeep (ﬂh@m

Fi 60 - e h th
: EI ;\I/gl |y bein IE,'Y‘(’:)i? r} a 1$$e sé R;A(,:V% Pglﬁit a?ﬂg'hlg égggég%t O{JF
tch isyhrauid nq;:(i‘ 3% ep Z‘F&‘S molﬁr‘éapéFﬁorﬁﬁﬂ Wesr 8i Feste lﬁ)om
rmt or is rot iie%kdx%é&etborm&ﬂiﬁécwwn& atﬂégh,arﬁiee 8k Mfedpaklieoh

del ay of 50 as as ed fromthe tine_when the ieni has entered t he %: om
area to set Q s greater than "2V, 'If s, meaning that

lens is positioned between the tele extremity and the macro
extremity, the CODE CHECK subroutine is repeated.
When the position code is determined not to be greater
than "2,", meaning that the lens is between the tele extremity
20 and the zoom area or the lens has entered the zoom area,
step ZR6 is performed to determine if the lock switch LOCK
is ON or OFF. When the lock switch is ON, the indication
keep flag FKPLCD is cleared in step ZR7. In steps ZR8-2ZR13,
the zoom motor is rotated in a reverse direction until the
25 lens reaches the lock position or the lock switch is set to
'~ OFF. When it reaches the lock position, the motor is
stopped. The subroutine then jumps to the beginning of the
MAIN operation. This movement is shown'by'charaoter "a" in
Fig. 57. ' ' -
30 When the lock switch is set to OFF before the lens
" moves to the wide extremity (due to the reverse rotation of
the zoom motor), the zoom motor is reverSibly rotated for a
period of 70 ms (ZR15) ‘from when the lock switch was set to
OFF. The zoom lens is then rotated in a forward direction
35 at a high rate of speed for a period of 50 ms. If the lens
is in the zoom ‘area, it is stopped (as movement shown by



20 tele extremty. Then, processing junps to the MAIN operation (as
shown by character "d" in Fig. 57). In the ZOOM REVERSE subroutine, when
the reverse rotation processing is switched over fromtermnal "STOPW' for,
t he wi de novenent processi ng, to rermve backl ash, the 25 notor is rotated
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code is Pevapse! Hiveetddn W CA higHy APl | YIgehae edhide switch is

set of OFF, steps ZR25-ZR30 are performed, wherein the zoom
‘motor is rotated in the forward direction at a high rate of
" speed after a delay of 50 ms has pa_ssed from the time when
_ the lens has entered the zoom area to set the lens to the
20 tele _extrem-ity.__ -Thehe_, processing jumps to the MAIN
operation (as shown by character "d" in Fig. 57).
In the ZOOM REVERSE subroutine, when the reverse
rotation processing is switched over from terminal "STOPWD"
for the wide movenent processing, to remove backlash, the
25 motor is rotated in the forward direetion for 50 ms after -
‘the motor has stopped its reverse rotation. Therefore, if A
the focal length indication is not prevented from " being
displayed, the indication of the short focal length is
changed just when the lens enters the division code DIV area
30 of the wide extremity. Then, th‘e indication of the focal
length of the lens may be shovm wﬁern the lens enters the
division code DIV area of the tele extremity by reversing
- the rotation. Such an indication change may give the
' _photographer the impression that the shifting of the lens
35 has malfunctioned by shifting to the tele extremity, in
spite of the fact that it is supposed to sw1tch the foeal



When this subroutine begins, data 1is inputted with respect- to the |ock
switch LOCK, macro swtch MCRO, wde switch WDE, tele swtch TELE and
speed switch ZVHL (step 20 CKl) When the CODE CHECK subroutine is called
by a TELE subroutine or W DE*Subroutine, the inputt€d switch data is used
aft ér Yt he processing of the subroutine is fg®ished. In steps CK2-CK5, when
t he "@0si ti on terngtRO8fshbeslenst tohdhiecnsides emtnémitw.de extremty (POS

als ".1" th , g t de
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"4"). Then, & Zﬁféacﬁﬂﬁiic% tImb"RHEhS ¢hie" 20cRP rdtor Igtdgiere is no

change in t he. val ue 30 _of om code, processing returns to the point in
the MAIN opbrERRB CHECK, mﬁﬂ“!‘ P€ subroutine was called. Wen there is a
change in the val Upigé.tbe ap@ns®delluberatecads rmmnaCHEer@dwdtmine.
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code, which is dynamically detected.

When this subroutine begins, data is inputted with
reépect to the lock switch LOCK, macro switch MCRO, wide

' switch WIDE, tele switch TELE and speed switch ZMHL (step

20 CK1). When the CODE CHECK subroutine is called by a TELE

subroutine or WIDE subroutine, the inputted switch data is
used after the processing of the subroutine is finished.

In steps CK2-CK5, when the position code POS shows that
the lens is at the wide extremity (POS equals "1%) or the

o 25 tele extremity (POS equals "3"), the position code POS is
- 'forcibly set to the codes that show the zoom area (POS
' equals "2") and the position between the tele extremity and
macro position (POS equals 4"} . ' Then, the zoom code ZCODE
:'is inputted in step CK6. If there is no change in the value
30 of the zoom code,_processing returns to the point in the

MAIN operation from which this subroutine was called.

When there is a change in the value of the zoom code,
the processing that is performed depends upon the rotation
direction of the zoom motor. If the motor rotates normally,

35 proéessing advances from step CK8 to step CK9, _while'iflthe
‘motor rotates in a reverse direction, the processing



to a value of "4". 15 The change predictor is fixed, according to the -
table of Fig. 44. Wen the lens is in the zoomarea (that is, the position
code PCS equals "2"), processing advances fromstep CK12 to step CK13 to s
det ermi ne whet her the division code DIV |s smal l er than [err]. If DVis

| ar ger t err] 20 deternipati ofP made as to whether term nal
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that ZC2 draoqnemit sk wEH beeniral 1ZbECdBSEe&f to N uailtH arespact 't:a t he

code pl ate. Therefor a test Js. so.,t hat t teI
extremt%?lgancggede?g%¥%ﬂ o] %Fb |gn§a$8%1g<j(1% % ﬁgl wi ven if
such an emteemityur s. When\&el t b Oﬁbethe pmsﬁ-&ricpnyqosiedelmﬁ:tml sebeto
osithgnegade 3" | t | Nn£0Rle ef{,{0
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[err] steps Thi's changes the* la

i ndi cat e@fe tif ethet rzaAn ymeEeEl yakajias (F°§‘“31¥Mr mﬁ°%d°9§€n Y&EueoDE SO
CHECK su}acpuw newhEcleXwli@d. bé tlzed ehetext rﬁmtheﬁm BRan§een(cli@rgded,

K16 | o BEFPSPER i5 GO AerRrE E5RF0he SBaLHe FITP { FBhaNdE Jreti ot v
ZCFOW tﬂ%envahae_afe"ﬂﬂe 10 sane, the division code DIV is counted and a
New CP3nge  rhe change predictor is fixed, according to the table
of Fig. 44. When the lens is in. the zoom area (that is, the
-position code POS equals "2"), processing advances from step
. CK12 to step CK13 to determine whether the div1sion code DIV
'is smaller than "2yx".- If DIV is larger than "2u4", a -
20 determination is made as to whether terminal 2ZcC2 has
changed. : -
The ZcC2: terminal becomes 1 when the zoom lens is
‘rotated to where the position code POS is e.q-ual to waw,
That is, the zc2 terminal is equal to 0 only when the zc2
25 terminal _ becomes equal to © when the zoom lens o
approaches the CRITICAL. TELE END or CRITICAL WIDE END, as u
shown in Fig. 44. The zcz terminal is always equal to 1
vhen the zoom lens is in the zoom range. There_fore,_ by
examining the. status of the zcz terminal it is possible to
30 determine whether the zoom lens is at the tele extrem:.ty.
'w1thout performing step CK13, :
‘However, . it could hapgen that zC2 becomes 0 and zC1
) becomes 1 because of a structural error in the code plate.
Therefore, a test is made in step CK13 so that the tele
35 extremity can be detected only by the signal of the zZc2
terminal, even if such an error occurs. When the tele'
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predictor is set in steps CK19 to CK22. If the indication keep flag.
(i ndication change perm ssion flag) FKPLCD is set to O, the subroutine
performs the steps necessary to indicate the focal length of the Iens that
corresponds to 15 the new diVi'sion code DV and##then the CODE CHECK
su_‘_ti ne is exited. Wien steps CK9 and CHBX determ ne that POS is not
equal” to "0"ezkrefity tisstekected, tthel pasitiobernden POse il meextoeMdty
and macr o’ ex{ ekt ¥y Pé'f,% If ﬁi cdad prvI I o800 €8 EAW Nlied) | exiBdgndf
brush termi ngflg%)‘fh(erﬁfep e 2§;éd__ QB&gt_reIfbrsﬁ sn%gi ﬁgl tﬁﬁ:s equa%ﬁ%'_oé‘é.gg ?Pal t
is equal to OKlfhe m¥his mhangesm thegLfRrAdsplayeta @lways singdicpbe the
Macr 0 comungefbagyERENIRY ifodd P&l el &5, 70! mhy AnderthdeekEDEODE
CHECK subroutqene rgturn_s-.. 29 quﬁg% l%heel Z0om m)tor?rot ates in the
reverse di$e€ﬂ$€§,SPHEOEEéEeCﬁECEWQHﬁQnHine junps fromstep CK8 to step
%25 1(3 Shlow? in gl £ Séhe t%pémsﬁdﬁfiﬁ% hfai&gneq:}labﬁb@n " %’édﬂﬁ-ﬂé@fenﬂr&]e
e absol ut e, code ni n - the. l.ens s _in the l.oc osiLtion. . IS
case, step Cﬁ%’"?‘gag‘;gﬁﬂ%ﬂ 2%53 %t&ﬁ’\sﬁé’sﬁrcﬁ%at -8 B Fﬁ‘éa bo‘f"r?r‘r&torfs{"ep
Then, POCS i sCKET)t and0'stepi CK180ds pperfoxmed | &g FEobfiare the tzpom code
Thereafter, -SSR0 jHﬂp he stk 9 | NvARS! 24h80 A tREV
~stack regi st%?é!gl?o%gggi r#g a‘gh%lg%%rﬁg_% { sctttgg)j 3%%35 a%gg ﬁ]ﬁeeeltéﬁngs)
isiin thel@osame on the vdéwishent tadexDidni iy sewnted nando xPPEN $Ranges
t I's 'l'4;)C,preaii)é@sﬁs§gn%e&dwt@§e§%0g‘ki?ﬁ&oﬂ@&_ tzt._o SfﬁptﬁléBdeiééti_on
“terminal ZCl is 1, control .is .returped to the poi ipt VALN, atjo
fram whi ch ORSROEES G ELRILEREIGR Foange Erimdps{on ' F1agf FRRPCORYS'soE
terhi'nal is %y o, nthes subtrouicinenpenformser btiet etepsm necgssaxya to
:gsu; 1r tgﬁdﬁ%iéé@é‘ eAde ffdal S18RGthO of2 thé NeellbVittin) e89¢2ebbY¥nus S
[ ] 15 the new division code DIV and then the CODE CHECK

subroutine is exited. _ :

When steps CK9 and CK12 determine that POS is not egual
to "o" or "2", it means that the lens is between the tele
extremity and macro extremity (POS equals "4"). Thus, an

20 examination is made of brush terminal 2C0 , in step €K23, to
determine if it is equal to 0. If it is equal to 0, the
macro positiéon flag FMCRO is set to 1 in step CK24, macro
command flag FRQMCRO is cleared (that is, set to 0) and the

' CODE CHECK subroutine returns. : : '
P 25 When the zoom motor rotates in the reverse direction,
~ the CODE CHECK subroutine jumps from step CK8 to step CK25
(shown in Fiqg. 55).' Zoom code ZCODE being equal to "“2"
representé the absolute code, meaning that the lens is in
' the lock position. In this case, step CK26 is executed to
30 stop the rotation of the zoom motor. Then, POS is set to -
~"p", while lock position flag FLOCK is set to 1.
Thereafter, processing jumps to the start'of'the'MAIN_".
pperation after CPU stack register processing has occurred |
' (step CK28). - -
35 When the lens is in the position between the ‘tele
: éxtremity and the macro extremity (POS equals "4"),
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" change prédi ctor ZCREV is set to a value of "7" (step CK31l). Flag FKPLCD is ”©
then examned to determne if it is 1 or 0. 10 If the flag is set to 1, the
focal length of the lens is displayed (step CK33) on the LCD display to 2

show the new value (i.e., 65 mj. |If the flag is equal to O, the focal
| ength indication step is skipped. RéQ&r dl ess of whether the focal |engg
of the | cREOCesH ingapdvancas: frow mkeplTEI2p i stepet GRG0 t HEE poi

from whi chefhen&PDBCEHEEK BUbEONELSE 1BS rréa!dﬁféa o tife gﬁéiato Qg POS

is not equal to "4" step CK29 ocessing.is arated i nto, the case
wher e th&’%wl tqftﬁFacfcﬁ?fé" é"é’qu‘gﬂ‘gg‘?' the ecflﬁﬁxpo%‘i‘??%t%ﬂe‘% 20 .
equal s -" OdaXbéddp CK34) When the l'ens is in the p05|t|on bet ween the wi de
extremgy and & [ qual s " h broutine returns to
t he pm%t fron@\?\% ﬁﬁgt Hei rt ;’F‘F&‘ \f\%eh&"t hie Iq%nsn%s E fi@ 885‘1 Pa wher e

t he posi t¢Rkered cthe ngeme@maa- "oRs @ resydsat the m&ii(icm scegeCR®®) as
to whet heggt Qé&‘ & 3533 ' %:IQ\' éi@%ibﬁ dbie NBI¢ A U§e€f td %OH"]:Fn@ hat

i's, having a val ue {ﬁ' gl vi sion code DIV was gz be | ess
than [er r‘iq"angq fPred W“a s25¢% e 81 valuenefpld't (5hePo &3S | s

set to "@ldy rmlmh lmglaomb@t éﬂﬁuﬂmhté dﬁtéhﬁiﬁésﬂ.tl Ci{t bﬁ\/\@eart be Wi de
extre t ocC ositi t he _ot an i cati,on
changenh% ?%% ?% éfzﬁ%tfggg lPKil&) foea htﬂg 3@& li'ﬁei(?hanges

t he focaldispigted n(istepi 6K3BNaton stmsbcay@ismiaWhe to:Dseimvplfaye pewor to O
exi 1N a3, CHEEXmaybr s the | F185 08 CHAN12RY G4 lend NPokSl

o ol 5efanr 1an B BRI, PRIERRG: o oROARREL s Gt WRRBRSL o
they arethel fdwalkabengthoofstheg Yerisiriy ddsplayed or not, the next
15 step is to return to the point from which the CODE CHECK
subroutine was called.
If the position code POS is not equal to "4" in step
CK29, processing is separated into the case where the
position code POS equals "2" and where the poéition code POS
.20 equals "0" (step CK34). When the lens is in the position
between the wide extremity and the lock position (POS equals
"0"), the subroutine returns to the point from which it was
called. ' :
When the lens is in the zoom area where the position
25 code POS egquals "2", a judgment is made (in step CK36) as to ' o

whether terminal z¢€2 is ON (that is, having a value of 0) or (Y
OFF (that is, having a value of 1) if the division code DIV
was judged to be less. than "BH" If terminal 2C2 has a

. value of 0, the positlon code POS is set to non by judging
30 that the lens is in the position between the wide extremity
and the lock position. On the other hand, if the indication
change is permitted because flag FKPLCD is set to 0; the
subroutine changes the focal length indication that is
displayed on the LcD display, prior to exiting the ' CODE

35 CHECK subroutine. _
In steps CK40 and CK41l, the 2zC2 terminal is set to a
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the MAIN operation, while when they are equal to each ot her','-”5wste|o's
CK42- CK45 are perforned. In these steps, new change predictors ZCFOW nd
ZCREV are set by subtracting 1.fromthe division code D V. Then, if the

val ue~qf the indication flag FKPLCD is 0 (in step CK44), the new focal
Iengmof the lens is displayed, prior to emftlng fromthe CODE CHECK 10

subroutine. 1{a{Rg ‘g u‘i OL{&éhetﬁ d'z%gd gode BDﬂ: t#%l éo?xzpr%zﬁ@n - the

i ndication step I's skip i ane OVE
position,: rracrlarodtctbvn ZCREV’e et detiermine \m‘dethext ragre t yequiag d&peceedh

by the chan e CF o] h t Ao rpnd
Z>C/32 W t hgt h%élg%g‘ve zmﬁ)teiﬁg%qr faq%a%t%l gﬂhe(r:sraé‘rié %ﬁb&é‘égiﬁ&o&t actrgg] to

bet ween t he br%é&ﬁﬂf’id"l’ﬁs‘é‘agéeérpwaﬁéeaﬂéeﬁrQ@Mé?e eguad §oheach rEhew,
in which the m@éménazsmas ared Py foEREd. POTH ifeds St Q?dnemﬂan e

FORWARD erat e flowchart sho
oper at i o(r;p a2 %‘b%‘?%?l%&bﬂﬂvgg lz%gtq o e (B% (e PR 1’%8@ f‘?o qnh hhe
wi de extrem tyilimiéicmn tbdez DIV .ar eHemt hdfthe patiuei @f then ik ca¥dvn

FORWARD oper a %Qihe e 19°% Pi’ﬁ'&‘ciﬂg éﬁd ) 29 £ RO %o&:%ﬂa&%%g(%} "o‘trzt':hlé

and at step Z notor'Ts ca fo’'fotate at:
lens is then dieiekedst displaxed hapriori o nexigsingi fraomt @"HBEV\AQ!@CK

extrenm ty armd stdnmn@r eayg thte WLdBice P eammltzb%goﬁl?@\ﬁ@ istep 4
|s____.,- t to0 1é1(§§‘(r§.l)tor ﬁ}ns]{;g{)f J‘:md gg?g ges ghurrps to the I\/AIN : :
oper-ati on. hﬁ BERYposition to the wide
extremty }'/\/n'en theArs)\mnﬁmmdlabeee,ttheheemm Gkbzpcﬂlel backaposibiongy
O T B} In eI, | BRIBCEG D 9 gt dfcteadsP e
passes the teﬁ@t@ﬂtleéhby thenhechange arfeem  WFFh (A | Bek ON (0) of the
15 terminals 2ZCO, 2C1 and 32C2. With the above arrangement,
detection errors due to bad contacts between the brushes and
the code plate are prevented. Thus, the situation in which
the zoom motor stops in a forbidden position is av01ded.
: Z00M FORWARD Operation
.20 Fig. 58 is the flowchart showing the Z00M FORWARD
operation. This operation moves the lens from the lock
position to the wide ‘extremity or from the zoom area to the
macro position. . _ :
o . When the ZOOM FORWARD operation begins, lock position
\ 25 flag FLOCK is cleared (step 2F1) and at step IF2, the zoom
motor is caused to rotate at a high speed. The lens is then
checked to ensure that it is in a position between the wide
‘extremity and the zoom area. If the maere command flag
FROMCRO (step .ZF5) 1s set to 0, the motor i stopped and
30 processing jumps to 'the MAIN operation. . These steps move
‘the lens from the lock posit:.on to the wide extremity when
the power lever is set to the power ON 9081t10n, as’ shown by

[N

character “e" in Fig. 57. .
When the macre command t‘-’.lagl is set to 1, steps ZF7-2ZF9
35 are performed, in whi_ch ‘the operation waits until. the lens
passes the tele extremity in the zoom area. When the lock



108 switch is set to ON, the notor is stopped in step ZF10. Then, the
operation returns to the MAIN operation. If the |l ens passes the tele
extremty, steps ZF11-ZF13 are perforned, in which the operation waits ,
until the macro position flag FI\/CROls set to 5 1, at which point the or

=

I s stopped (as shown by character "f" teign Fig. 57) and proce55| ng ret
to the I\/waw&ermts@tt&m &lﬁblm%@g} 1 Sl e%\lvg@% utton _
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conmon S&ePfe %b’«"ez ht | GYR&, mt@amn@nmhmemmn button ht6K s | s

noved bypreese I&d%lé&éﬁq&&ﬂf@tm thé PEWEE - oft e s 2RE6A! | PBckS
d|fferent frgle S above- descri bed operations in that the zoom ng speed can
be swit SHA&S Rtﬁ@ i a high speed and a | ow:speed. Wen thi's operation

starts, timceondingt eo ithe ohbbee Mséu@si@ﬁsvamrdlwst izooMt RBVERSE Spe&i

A e G S T R R R R T s
does nobyethalpoedy lavers 14khon malcrwbudtltons 1§!£t are PEFfangedhby nther is,
rot at edzgﬂn%oeeplggefggfggfgﬁ §Oh[r§hbgggéeoth§ gakat i on speed is change}J
to the ow s&ged%éleéuggg abI e). "Otherw se, |t ‘remai ns -in the high
rot at i FP EEN® setting of a speed switch. In the zoom area,
wherpg he telRigw tod. Bhdws s thet tmo%lﬁjﬁ: (> cmfsamm:ul toshmm.my t he
char athﬁSeerio@r Fk:glaﬂw diverges from step MLQZ orf . the MAIN
operation. This subroutine is executed hy setﬁing the tele
switch TELE to the oN. position, with the’ Iens set to the
zoom area. It is common to the above-—me_ntioned ZO0OM FORWARD
20 operation that the lens is moved by normélly'rotéting the
zoom motor. Howevef;_this operétion is different from the
above-described operatidns in thét the zooming speed can be
switched between a high speed and a low speed ’
When this operation starts, the zoom motor is rotated
25 in a forward dix_tecti'on at a high speed b_ef_ore the timer for \J
switching the zoom motor speed is reset. )
, If the tele switch is set to ON, the lens does not
"~ reach the tele extrémity ( i'.e-__-._, POS does not equal "3"),
Thus, the lock switch_.. is set to OFF é‘nd the motor is rotated
30 at a high- speed for 30 ms before the rotation speed is
changed to the low 'sp'e'ed (if' ‘applicable). Otherwise, it
remains in the high rotation speed based upon the set.ting
of a speed switch. _ : :
In the zoom area, when the tele switch TELE is set to
35 OFF, the operation is shown by the c_:_haract_e_r "g" in Fig. 57.
The Qpergt_-:ion when the lens rééches the tele extremity is




The operation when the | ens reaches the tele extremty is 109 shown by
the character "h" in Fig. 57. At sone point the lock switch will be set to
ONf  When this happens, the zoomnotor is stopped in step ZT11l, so that
control returns to the MAIN operation. 5 WDE MOVEMENT Operation Fig. 60
shofs Jt he flowchart of the WDE MOVEMENT opgsqtion that diverges from

step™ M50 ofhowAebyMbhl eh@raldter wnhhifh GPRfatspn is' al so-known as a
ZOOM to W DE opera%' on. 10 ..z This J%e.r ati gg | S g;i cuted when the lens is
in the Zoom area afti BABES.PSERE,the, 19¢k peiteh pili\be settON. | Whas
g_bove- ment i on&ﬂiéﬁﬁﬂp@@(@SE&m@ﬁTmmmbbaf tike stopped riwedfép wim;tl_qr ags
irection. N \NT operation.sjarts, .the zoomlens 15.is
rotated in m%%@%%%%g%gﬁggﬁdgﬁhggﬁ Msppr%ﬂ’%mever, if this
operation i% WEPE MOVEMENT: @peE&Edonf t he ZOOM REVERSE operation, these two
steps are not perfp{ged.g ,ns%}_';g - Y8 ZYA0 . 1. Lhe A de s el S oMy
ON, the | ens does lﬁi_ enstt?ar t he 'oglﬁ% o#%&d\/\%aeﬁétr%*w%geﬁmeﬁfi?gm%?%?y@n%
the | ock posiReRatien thatogiivergss LR "TP§PatilPle PECkERS t HAIN
set to OFF, tdpervaoionpt orhdBeice¥atiion 1 Ja166€ koW ad) A5Z06HOLS IWIDE
starts to rotate inn the reverse direction, swtching fromthe high or |low"
speed, based W%#&“Setti ng of the speed swtch. 25 When the wi de

switch WDB is setThis @peration his nexecutetiavhen theelens d&t ino thiee zZuayh

0o 11 el od 0GR RTS8, pBECRo, B Aper

novenent is $hewakdpvetmentiened | ZopM REYERSE) opeyation \that tthewnilgns is

swi tch W DE movedl P Oftdrhddcazrebt fora and the above-nentioned 70 ns
normal rotation a%eSIrxo trﬂse_ WIDE MOVEMENT operation starts, the zoom lens

15 is rotated in a reverse direction and the timer is reset.
However, if this operation is called from step ZR24 of the

ZOOM REVERSE operation, these two steps are not performed.
In steps ZW3-ZW10, if the wide switch is set to ON, the
lens does not enter the position between the ‘wide extremity

20 and the lock position (that is, POS does not egual "6%) and
~ the lock switch is set to OFF, the zoom motor operates at a
high speed.for .30 ms before it starts to rotate in the
reverse direction, switchihg from the high or low speed,
based upon the setting of the péed switch. _ _

25 When the wide switch WIDE is set to OFF, and the motor
' rotation speed is set to the high speed in step ZW11, the
‘operation branches to step Z%ZR14 of the 3Z00M REVERSE
operation to_e_liminate any possible backlash that may occur.
This movement.is shown by character "“i" in Fiq. 57%.

30 When the wide switch WIDE is set to OFF in the zoom’
area and the above-mentioned 70 ms normal totati’on and 50 ms
reverse rotation are finished, the lens comes out of the
wide extremity, as shown by character "j* in Fig. 57 and the
zoom motor stops rotating. ; ' ) S

35 When the lens enters the lock- position from the wide
extremity after the mot_or is set to the high speed in step



reverse rotation are finished, the |l ens comes out of the wide extremty, as’
‘'shown by character "j" in Fig. 57 and the zoom notor stops rotating. 35
When the lens enters the |l ock position fromthe w de extremty after the .
notor is set to the high speed in step ZWL2, the zoom notor is rotated
in a reverse direction for a period afe50 s (steps ZWL3-ZWL7) . Next, @
| ens i s sBWige the mdm nottioanidis mﬁtudmmnta)mevsme)mia{éc(tm e rent

h b ‘ I'N
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or e eps

suppl Yin I st ance nmeasurenent, informtio T S
are 3@*’3%3 b%?ﬁr?ﬁg"ﬁoﬂﬁpaﬁg'w r&e%ﬂffg?‘ahg % Bhsthe, iﬁ %teps )
are pr ow;dmiﬁjwn.t he di stance rneasurenment steps. Thée focus p03|t|on for th@
| ens | at e o] r 8% o] d godes.

In the zo%(?nﬁm%%ﬁ%éﬂ \%ﬂgdogtgﬁgezlnégsurenén?’m?t%‘? :Pl'ad}lg&% cro mark o
18K bl i ni@nbreugdme t he operator to switch the canera to the macro node. -

the same tinepdftil €RE. AERF CONTROL subroutine is explained the
15 relationship among the distance measurement step, the lens
latch and the focus position will be described Reference

is made to Fig. 62. Flg. 62 represents the contents of the LL

OPERATION that is. illustrated in Flg. 64. - _
There are twenty steps, labelled from 1 to 20, which

are provided for supplylng distance measurement information.
The distances for these steps are written for both the zoom
and macro modes.' Eighteen lens latch stebs are provided for
the distance measurement steps. The focus position for the
lens latch steps is shown in Fig. 62 for both the zeoom and

20

25 macro modes. _ ,
In the zoom mode, when the distance measurement step is o’

"19%, macro mark_iSK_blinks.to-warn,the operator to switch
~ the camera to the macro mode. - At the same time, the green
'lamp indicator DK blinks to warn the operator that the lens
is out of its permitted range for the taking of a
| photograph. When the distance measurement step is more than

"20", the release lock is set to prevent photographing In

_ addition, the operator is warned to switch to the macro'
~mode. On the other hand, when the lens is in the macro mode
35 and the distance measurement step is equal to "1", a subject
is too far away to take an in—focus photograph. In this
case, the green lamp indicator DK blinks to warn the

30



L

| anp indicator DK blinks to warn the operator that the lens 30 is out of
its permtted range for the taking of a photograph. Wen the distance
measurenent step is nore than "20", the release lock is set to prevent
phot ographing. In addition, the operat or is warned to switch to the macro
rm_On t he ot her hand, V\,hen the lLens idtln the macro node 35 and the

di stence neacpesator $hat thedlenstis" beyoads #ec phatodrapliing addgtance

take an. | n- 1 9aH§eRNORRIRIA Saind tind S 13 Sre1ddie HEGE {@nBetdl cat or DX
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in which itpheteegraphingpozan bbe m@rf@med Swhevisehing Next thencnagne
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t he DXcodeff the filml5_ that is &; nt,o the cagera|3|£utt
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( err]) m;g éﬁ% %ﬁr use in step AF3, wherein the alpha ([err]) value
conprises a anou varlatlon |n an 2.%Hgfu | I - open apergure F- nunmber )
of tHe zoom | ens Ng¥&Et ithre SER Bk svkeovbine 18.g¥Ripdued Fig\/vi5t3ﬁ

respect to the Fnip @lfxetﬂﬁzxioémw'ﬁbﬁ Basrbueaae_l atheh®xWcddeodf &Hd YEilm
SLoP A3 SO QUL AC L A0 O 1 ol oG Bl A
sensitivity information Sv, as specified in step AFl. Then,
~the division code DIV representing the lens position is
converted to alpha-ﬁ*):in step AF2 for use in step AF3, wherein
the alpha (&) value éomprises an amount of variation in F i,
20 (full-open aperture F-number ) of the zoom lens positioned at
the specified focal length position, with respect to the Fnin
of the zoom lens positioned at the wide extremity. In step AF3,
the subroutine sets various flags which are required for an
AEFM operation, based on the photographing and exposure modes
L 25 that are to be performed. In step AF4, the distance measurement
N - data is inputted and the LENS LATCH (LL) OPERATION subroutine
' ‘(see FIG. 64) is executed (step AFS5). :
In the LL OPERATION'subroutine, shown in Fig. 64, a limit
process limits. the range for distance measurement data, i.e.,
30 the distance measurement step inputted in step-AF4, between "1
and 10" is perfofmed'in step LL1. In step LL2 flag FGLMPFL,
which judges if the green lamp ihdicator DK should blink, is
set to 0. Flag FRLOCK, which is the flag to judge if macro
mark 18K should blink, is set to 0. Flag FMTSIFT, which is
35 the flag-toljudge if the photographing lens should be



25 that' are to be perforned. In step AF4, the distance neasurenent data is

I nputted and the LENS LATCH (LL) OPERATI ON subroutine (see FIG 64) is
executed (step AF5). In the LL OPERATI ON subroutine, shown in Fig. 64, a .
limt process |limts the range for distance neasurenent data, i.e., 30 the

di stance neasurenent step inputted .in p AF4, between "1 and 10" is Q
per f or neEhiftedpfron thy magyo |extyenityy kprkhe heke emtreemitys hdsgre
| anp i ndigett o K shoul d blink, is set to 0. Flag FRLOCK, whith‘is the

wnion s 35 ¢t 3T TP SQeld B G sPndf 1hdeCanttdsY B

shifted fhldnkshe nBltag ERLOCK teguad inge X ahearst tonirelease sehet dotk.\When
flag F E Qﬂﬂﬁﬂ add 10 G i3l € & Pbinksy 4 Heag, ER

equal i %ﬁ?:?eans‘ F(?" Eeeq&eéa:l?'eﬂfigflitcﬁ. S%Q?WP%C]‘E%I ]ﬁgklgtrlrg{a?%épfhat
the macr ®limke 1dtavheg| §1agi FNTSIEI iaanal &P FATBEANSc e epexakidans the
operati opfoftHde1baABs sHld shikt froh t BRe MAT e XekEFehY YO idrethal e
extren1t§. Then, st LL3 is executed to set a tenporary lens 10 latch LL
val ue eqtsie 8XEMt-ance. neasurenent step val ue so that the nunber of _
t he | ens | at cirheepsstepr afBonisngereithad ditot awete neatemporaryst Bgascan be

obt ai 980y arch 13! Sl edud ! € LRS! aPRhRCHTHBARR: bR HIC AR, [hE gl St ance
measur enent st ép equals . en the dIstance neasurenent 1% equals "1
-step LL5SPs thats dheeumiian oficthe sleneelatebustspst cargespeondingqtal to
"1", stepnklWUistdifdd OmBRAurandfte stdps \eahNMe 1 BBLALARANCE FRASHESHENT -
step is pore than 19. I,n step LL5, en the macro i.s set, the setting of 20
flags FREBEK, & ﬁﬁﬁE““&R&%#ﬁ%sukﬁr z!f\ggese?st &9 ("EIF&%?I'LL%MLL SHRARGE o t e
LL OPERAmk&Bureheat! stepeegualand "1¢Lur Mheno thiee gl iAftanafe tnea ARAFM&GONTROL
subr oyki Bgua1s TH§WET Qip WY is performed.
_ , When the distance measurement step
is not equal to ."-1" , step LL9 is perf'or:_ned te determine
~whether the distance measurement step is more than 19.
In step LLS5, when the macro is set, the setting of
20 flags FRLOCK, FGLMPFL and FMTSIFT are set to 1 (steps LL6-
' LL8) before the LL OPERA'BION' subroutine exits and returns to
step AF6 of the AEAF _CO_NTRO'L subroutine. Therefore, when
the distance measurement step is _"1"_", steps LL6-LL8 are
executed . and the green lamp indicator DK blinks. In this
25 condition, the 'rele‘_asé lock is applied, even if thé_ shutter ]
button is pressed. ﬁhen a pfessing force applied to the shutter A
button 15K is released, the macro mode is released and the._zoom
mode is applied. The lens is automatically shifted from the
macro extremity to the tele extremity. Theﬁ_, pro’cess.ing rethrns
30 to the AEAF CONTROL subroutine. |
In step LL4, when the distance measurement step is not
"1" or (in step LLS).__ﬁhe macro mode is not 's_ét,' step LL9 is
executed to determine if the distance measurement step is equal ---
~ or more than "19", When the distance measurement is less than
35 "19", the subroutine exits and returns to the AEAF CONTROL
subroutine. In either the macro mode or the zoom mode, when
' the distance measurement step is more than "2" and less than




t he di stance neasurenent step is "l steps LL6-LL8 are executed and the

green lanp indicator DK blinks. In this 25 condition, the release 1ock is
applied, even if the shutter button is pressed. Wen a pressing force
appljed to the shutter button 15K is released the macro node is rel eased
and{the zoom node is applied. The |ens L éutonatlcally shifted fromthe
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picture. HAWRY$ab1aS to permit a photograph to be taken, even when a
subject is too close for an in-focus picture. However, as
flag FGLMPFL has been set to 1, the green lamp indicator DK
will blink te alert the photographer of this condition.
20 If the macro mode is not set (step LL12), flag FMCMFL
'~ is set to 1 and a test is made of the distance measurement
step to determine if it is greater than or equal to "20". If
it is less than "20", processing returns to the AEAF CONTROL
subroutine. Hence, when the distance measurement step is
25 wig" in the zoom mode, the green lamp indicator DK blinks
" and the macro mark 18K blinks to warn the operator to switch
' to'the macro mode. However, photographing can be performed
by operating shutter button 15K. '
In step LL14, when the distance measurement step is

30 "20", flag FRLOCK is set to 1 before processing
returns to the AEAF CONTROL subroutine. When the distance
measurement step is "20", -an 1n-foCus'photograph

cannot be obtained, even if the photograph is taken in the
zoom mode, as the object distance is too close. In this case,
35 however, an in—foéus photograph can be obtained in the macro
mode. Therefore, the camera is programmed to prevent the taking '
of such a piéture, even if the shutter button is pressed, and
the green lamp indicator DK blinks to indicate the object.
distance is out of range and macro mark'18K blinks to recommend
the operator to use the macro mode. When the LENS LATCH



flag FGLMPFL has been set to 1, the green lanp indicator DK will blink to
al ert the photographer of this condition. 20 If the macro node is not
set (step LL12), flag FMCMFL is set to 1 and a test is nmade of the distanceg
measurenent step to determne if it greater than or equal to "20". If it
Is less than "20", roce55| ng ret urfd &‘[o t he AEAF CONTROL subrouti ne. Q
Hence, wh&ER)t QPE %ﬁ‘t%nilssﬂ?ﬁ'ﬂ]setﬂi'" 19entrol hFetyamshoke, t e/
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AF7, an AUTOVATI LA subroutine ‘i s cal | In "
the AUTGWAR carExPeS@REFFElASHNM ¢&h %%Fﬁfe%br&im néenﬁhelaéiﬁlbnﬂ% ~/
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flashmatic (FM) data to be used for the strobe emission
timing .is provided to the sub CPU. Afterwards, step AF12 is
performed to determine whether the green 1amp indicator
- should blink or be. continuously turned on. If flag FGLMPFL
20 is set to 0, the green lamp DK is continuously turned ON.
Otherwise, the green lamp indicator blinks,_In step AF1l5, if
the FMCMFL flagfhastbeen set to 1, the,macro mark IBK_blinks.
Otherwise, the step of causing the macro merk,isxnto blink is

skipped. _ : _ -
25 : _ o . o _ _
| . Step AF17 is the next instruction that is executed. o/
This is performed to determine.whether the'photometry switch
SWS is set to ON. If the photometry switch sws is OFF
steps AF28—AF30 are performed prior to returning to the MAIN
30 operation. '

When the photometry switch SWS is set to ON,' step AF18'
is executed to determine whether the release switch SWR is
ON. The subroutine 1s in a standby mode until the release
switch SWR is set to ON. When it is set to ON, _the

35 subroutine advances to step AF19 to turn off the green lamp

1nd1cator_ DK. In step AF20, 1f flag FMCMFL is set to 1, the



10 step AF8 is executed to decide the. state of the release |ock. If flag

FRLOCK is set to 1, step AF24 is executed. In step AF8, when flag FRLOCK is
set to 0, steps AF9- AFl11l are perforned. In these steps, the lens |atch
(LL) data is outputted to the sub CPU, automatic exposure (AE) 15 data for
the jhutter control is supplled to the subu@u and flashmatic (FM data to
"be €ed for the strobe em ssion timng is provided to the sub CPU -

Af t erwar ds 12 erfqr med t er,m ne reen_| anp
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- whet her ther ch..SVWR. i s ubroutine is in a standby node
~until thereF gélzg\ﬁ%ﬁ “1%%@%6“’&5%%71“ Is set to ON, the 35
Isubrout I Rgggdva?cgfn t&FﬂiméFta t€hé Ub?t@b{l]net hef gthen tesp ip"diiﬁﬁin&!d Dli'n
njstep | | to t he
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the sub CPU. Then, ifh step AFR23 he input of an oRjeratlon end signal _from
the sub CPU v’el%ﬁeWHemntémﬂa% Ft 86 A% & (Rething is done to affect

15 the macro mark 18K. Regardless of the status of the FMCMFL
flag, the photometry switch SWS is checked (step AF27) to
determine whether it is ON. If the photometry switch SWS is
ON, a loop.is'formed whereby'the photometry switch is
continuously tested until it is determined that the switch

20 has been turned OFF. Therefore, even if the shutter button
is operated the shutter cannot operate and the release lock

is applied. _ _
When the shutter button 15K is released, the photometry
switch SWS is set to OFF and the process advances from step
25 AF27 to step AF28 to_turn OFF the green lamp indicator DK and
execute steps AF29 and AF30. If flag FMCMFL is set to 1, the
' macro mark 18K is extinguished.and control returns to the MAIN
_'operation. If the flag FMCEFL is set to 0, the .step of
p extinguishing. the macro mark 18K is skipped. | o
30 When flag FMTSIFT in step MI51 of the MAIN operation-is
set to 1, processing passes through steps MI52 to MI54 to
- perform the ZOOM REVERSE operation. As a'result thé lens
is automatlcally moved from the macro extremlty to the zoom
extremlty._ _
35 LOCK 0peration
' Fig. 61 shows the flowchart for the LOCK operation that

e



shutter operation is finished, a filmwinding subroutine advances the film
- In response to the outcone of the test perforned
AF8, the blinking of the green lanp indicator DK is enabl ed and

" to the next franme. 10

in step

-

*

flag FMCMFL is then exanmined. [f the flag is set to 1, the macro mark 18K
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he

lens is autondin ey E\Ad the FHARCPERROHERITING t PIMB subroutinexiseni ty. U
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116 is ¢ ILh ste of t.he MAIN operation. This operation is
execut ed% EFAFHeq %‘%‘t ored in the lock position, after the |ock

switch i s sWhénhtlletwekd switch REW is set to ON, processing diverges
15 from step LK6 to the MAIN operation through the REWIND

20

25

30

35

operatlon of step LK61.

When the back cover is closed and the film 1s loaded,
steps LK9 and LK10 are skipped, while when the back cover is
open, the loading end flag is cleared (step LK9) and the
indication of the frame number of the film is turned OFF.
In the next loop, when the back cover is closed, processing
diverges from step _LK8 to the MAIN operation through the
loading routine of step LK 81.

Lastly, when the loek switch LOCK is set to OFF, -the
operation sets charge start flag FCHGST and the indication
hold flag FWAITD are set to 1 (steps LK14 and LK15) prior to
returning to the MAIN operation. |

As has been described above, if a subject to be
photographed is too far away when th_e camera is set to the
macro mode, a release lock is effected to prohibit
photographing. As soon as the shutter button is released,
the lens is shifted from the macro mode to the zoom mode,
permitting a photograph to be taken w1thout manually
shifting the lens.

The present invention has been described with regard to
specific non-limiting preferred embodiments. It is to be

"/

w



Vlhen this operation begins, nunber indicator LDCis lit 5 or extanU|shed
according to the condition of the Ioadlng end flag FLDEND (step LK1-LK4),
which sets the initial node. A progranm ng |oop, conprising steps LKS5-LK13,
is repeated every 125 ns until the rewind switch REWis turned to ON, the
bagk, cover switch BACK is ON and the f#this not 10 fully | oaded, or the

| Ol | ZW t CE UrraéFEtoda sttt Kthe tbeeeﬁeaeE ﬂmihswhNGeituawbmmt ialeL i s
calle This is the same, subroutine calle
oper ati‘on. %W%%té%‘ gﬁ\ © REFPPS Q8 tjtﬁg %J%ngag s'sgllt:’ll')ﬁn I"ver ges 15

f romstep LK6 to the MAIN operation through the REWND operation of
step LK61. When the back cover is closed and the filmis | oaded, steps LK9
and LK10 are skipped, while when the back cover is open, the |oading end
“flag is cleared (step LK9) and the 20 indication of the frame nunber of the
filmis turned OFF. In the next |oop, when the back cover is closed,
processi ng diverges fromstep LK8 to the MAIN operation through the | oading
routine of step LK 81. Lastly, when the lock switch LOCK is set to OFF, the
25 operation sets charge start flag FCHGST and the indication hold flag
FWAI TD are set to 1 (steps LK14 and LK15) prior to returning to the MAIN
operation. As has been described above, if a subject to be photographed is
too far away when the canera is set to the 30 nacro node, a release
ock is effected to prohi bit photographing. As soon as the shutter

ton is released, the lens is shifted fromthe macro node to the zoom
node, permtting a photograph to be taken wi thout manually shifting the
| eRs< 35 The present invention has been described with regard to
specific non-limting preferred enbodi nents. It is to be



<117 understood that the present i nvention extends t equi val e

in a normal node and a 5 nacro node, the camera conpri si‘ngt- obt ai ni ng
means for obtaining distance information with regard to the distance

between said camera and a subject to be photographed; enabling means f or
enabling a ptredeterm ned nacro node 10 phot ographi ng operation within

mnthrnﬁ
the scope of the follow ng clains. 118 CLAI MS 1. m‘\\m E\il |y .
controll ed canera having a zoom | ens and bei ng opera “\ hing =

@,

a

predet ermined obj ect distance range;’ ahtneans for producing a warning in
response to_di stance information indicative of a predeterm ned object
di st ance®HWrt¥en said predet ermned object distance range. 15 2. A caner a

as clainmed in claim1 wherein. sai.d predetern ned obj ect di stance is

i ndicatiye of pnfarmation.th woul d, re LN ano qf focus 0 raph
when the}(éamerén 1es I?@W?ﬁ n%%tr‘égfﬁé camﬁr't‘a Vang 2 ﬁ?ﬁﬂd&l scI aim.
1 or 2 wandebeging mmm@rﬁone@mmmmismm aam@e'madm:!m@saadsmrt -

di stgncemgéi.aeﬂbag agfedchpBdadicohprdgitgi:em ty, and wherein said
predeterm ned object distance conprisés a_distance, which 25

cor r esponds to°§§?%lnéﬂgri“e&|“§t e %@&ar’é?ﬁ’!%/ distance, infermakiop wikdy

T

in

claim3 fagahartonehudaﬂstdnaabbeaaeaﬁaéa1&05aﬂe23bhhagasauﬁge&%bbbnﬁeneans

in respo etto sah di stance information indicative of said predeterm ned ~
obj ect AgxaRhed/ s A canera as clained in'claim4 wherein said ()
enabl i ng enabling mean's‘ for enabling a predetermined macro mode A ™
10 photographing operatiop within a predetermined object distance g_)
range; and _
means for producing a warning in response to distance
information indicative of a predetermined object distance within
said predetermined object distance range. '
15 N
2. A camera as claimed in claim 1 wherein said predetermined °- ¢
object distance is indicative of information that would result
in an out of focus photograph when the camera is in the macro
mode.
20
3. A camera as claimed in claim 1 or 2 wherein said
predetermined object distance range' comprises a short distance
extremity and a long dista‘nce' extremity, and wherein said o/

predetermined object distance comprises a distance which
25 corresponds to said short distance extremity.

4. A camera as claimed in claim 3 further including disabling
means for disabling said enabling means in response to said
distance information indicative of said predetermined "object
30 distance. |

5. A camera as claimed in claim 4 wherein said enabling

means remains enabled to permit said predetermined operation in

response to distance information indicative of said short
35 distance extremity. o



freans renmi ns enabl ed to permt*.8ai d_pretet &nisted operationj “ﬂ“\

di stance information indicative of said short 35 distance E“““gmm““‘\

119 6. A camera as claimed in any preceding clai mwherein sal ¢ emabtiny *

means conprises neans for releasing a shutter. of said canera in response to

ﬂ@gnce information. 5 7. A canmera as clainmed in any preceding claim

ein said means for producing a warning conprises a blinking | anp on

sai d canera. PATENTS ACT.-1977 SPECI FI Ca'lilga\l NO.:2254708 B The fol | owi ng

corrections were all owed under Section 117°6n 8 June 1993 Headi ng (72)

| nventor(s) .3 rd.ijnv bef. o | SRi da t S EPnd T = S

PATENT G(:F? & 10 frcHdts §406Eakthdd’ G5 G Sre: ,é néfﬂ“f dfiggelH sald
enabling means comprises means for releasing a shutter of said

camera in response to distance information.

5 7. A camera as claimed in any preceding claim wherein said
means for producing a warning comprises a blinking lamp on said

‘camera.




PATENTS ACT 1977

SPECIFICATION NO.2254708 B

The following corrections were allowed under Section 117 on 8 June 1993

Heading (72) Inventor(s)

3 rd.inventor

before Nishida

delete Takeo _insert Takao

THE PATENT OFFICE

10 June 1993



