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t he exposure thgofl,em@fce cenrreght exeends Flt utcuduma‘tonom j:";o
the duration (e.g. H®tocur to é.lﬁs Dlcu hﬁ x tf&u:mee @eme%lth 'S’é eence
that the canmera maytrf ‘g ﬁﬁe efide em«tnt Wp| |an<5éhec jcigfm

the during the ent |i’§aﬁ 19 eﬁuo:Dwamngllls ae né Sutpitan erenttﬂmn Sal

operation of thesscigitent e Qeuprent li; s Q{”R éﬂntlmedhotb A amaree
relative is cl osedattqmpés 19 f’ﬁt fbﬁ ? S?dl 9"@"' }ﬁ‘;

cAnest bt thactbeect switch

photocurrent is gre&‘f’%t oﬂ)ﬁﬁ?‘ég& 4§) timﬁalséd owars mtcgagxg 5?&?&0 ure nt?rr'ngl o a
than that of the rel&Fcme dﬁwnsalﬂtus blcwns‘-&é?fwag m p@shdsexposure%wss
of 80 case, thesg ramsedmndrpaws B T e n 2hES ,tnhexpi;wrat ¢<mtrot [gparatie, a8
canera can be hand- tmwmpa Btt ﬂ‘t M&airexﬁpeﬂﬂh\bdlgn(ﬂaneh ng’fgﬁﬁig
During operation al %’ﬁfﬁ'&m& ﬂletcbmml'§2%iF°5iB luddsc@ p.fi ‘gﬁt‘, o one
dotted line, a trip e% Eﬂalq)(ﬁ r dk-,Sa Qmapmcbcurrcnt
toward 20 groungsas mtlhsz,dihsde" %frg égejle K tamedled 10 ehedothefeterinal of
bei ng reverse bi ased:apac o reféfemte Nte qmies current t Eg RRds
54, and 1. An ex g t,;ro apamm@renss ord yAR [f& ‘pﬂgt ee,{? Jag\oitah
sdal ﬁk@ﬁ cultent mirror

the collector 32 CQ{ﬁpfdn‘il n;gofaafllelvs elated, P
capacitor 55 afteyp tﬂierlegqmt!@ d s o 't“fh‘ig o th Elg;gf@gﬂm gérnte firsy ci @’?‘eﬂ%iﬂi
25 4s opened. An e %E’ orter uratlon }atddghtaméss ﬁ%ﬁ{‘ﬂsg ﬁeglrcmt o
t hereon, and a secont tﬁﬁﬁa eh@meﬂmbétlmnws xFﬁ'HﬁF bpyweg

prowvi ding a referencg Wesneﬂ:tle r ewrhl @s dusin xpbdurd [tentsaeapparatus as
corresponding to 5§1empim§tn§cefr S 0l thediio mgh;anﬁasm Glabelloﬂ/ ort “’h""t'(',‘r‘he
predeterm ned prede¢ ﬁym@emmemio@hhnegstmgl IEQP@F ‘“c“)ﬁgol? ﬁ@ﬁtyseas
magni t ude:of the th% oq ndadi\él theadychirrept ?‘@ (Qm | dl RlrEHeF Qomprising 2
current exceeds that t@fcﬁahgcbt?onﬂ cal rt g$ tt&nﬁléavd dettancapaﬂ‘“
phot ocurrent. Thesoobllcc!cqwﬂ ¥ éxdédde indT Fesporsiviedtos Whe

to the transi stor 52res r&@xﬁéﬁfm r;ﬁ&uﬁt?rghtgnqpm:lgatcadamfe %%’dé‘% ‘(%fa““’h%'i for

reference icurrent 9&'{'},,‘5 Bighthest. 0 the referend‘é’“E °ﬂﬁ°s 7 ltabparatus as
phot ocurrent when t he’ mgt-apheofmpusuvt g %fgfiﬁv aé]é.ﬁ%@d it ahy prdcydiop i wherein
current is. great s tﬁmwcviﬁe"‘fmd?% ‘?ﬁ? & current equal to the

phot ocurrent, thus and to provide no out put current fromsaid attenpts to
saturate. As the transistor 52 switch when the photocurrent is greater
attenpts to saturate, the potential at the than the reference current, and
means for 100 anode of the diode 48 is increased toward integrating the
phot ocurrent and the switch-VCC. The di ode 48 thus becones forward out put
current and providing therefroma 40 biased and passes a current to tne
node 54 signal for controlling the exposure tine. that is equal to the
difference between the 2. An exposure control apparatus as
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reference current and the photocurrent. clained in Caim 1, wherein the
swtch 105 The photocurrent fromthe collector 32 al so |ncI udes a dio e[
t he photocurrent and the appears at the node 54. Upon opening the .
reference current being connect ed to one 45;4sw9tch [err] _the current tHat

charges the térnipal of the-diede; allu tne NOTIOGHih G54 2CPRAR dperatiob of the
t her ef gre equal tgffedaemzngc Q‘L C‘E‘ mn fhg;cuaemmnnah ofitchrS;i 15 qpﬁ mathet o
the reference t hdngk-enfis O utto-i:‘o:npunce the voltage timing SIED!U&'&‘Q dhe sol At T e
previ ously stat edlflge?fe;'" F%‘[{ég ce4 ;haq;arempgsmeee i ;qass Q;%ﬁé i FAGT
current is of g | at ot icmag: sﬂ the mode P g ' Vlﬁ@ ﬂhﬁb&ﬁbﬁllmma

50 prédet erm nede,&eed%ehd:rel'gmcn 9‘538"{%&?@?&: oﬁp odﬁd’dellodes s;gnah hegpmes .
currefit mrror bright X

e at 70

u
GerNRndiiil Mcansaot 1t @PP@@SH%*% %d
the first circuit @ m?‘;fé ‘Erpi “y‘% et SC&ess red. durauon equivalent to the ur 59@ -

ra m.
a second currefpt- h‘?-gﬂog . dtion b thiehexposuae cont r%h}‘:“ % l“f?r‘gex@st .urmurmg
T

connect ed bet ween rbgt s;at:badomdem!l fars t n(i Stafigibbfahe eivaiit wehen dhg wilgh
tripod the diodescbbe rbmua !‘h Sof‘sélﬁ é;;;@, ,,gdm,umn iag pi nlax: Osigg\jbe ‘;":g
exposure control agmué“u uﬁdntbgtw tChest aatec m:),l " §

of
claimed in d ak 4N ThoD el of the ibfeRéneE DuiréTe. lapw: gfa‘ ln &hEIaEmém@debe)hartdhe
di ode integratl ngcabs amtramcucﬂé’s‘a&"ﬁ held §,Qg,48)utrmg atign zalfg‘gtq"fé
only current avai|lcbeot Obsa‘“A 0'(%55@&% o%\ﬂ'l‘é @ppmm,usmagd should b ¥35% he
capacitor 55 is thEomReir ioWefed fowatd’ler conprising a 60

de
phot ocurrent fprgm ?@@mpg{ aﬁtdjdsdea{s befhee!t J" AAY WEQUXICIRA-t 0 the
capaci t or resultin a@&ﬁﬂmﬂledwﬁrbﬂ ee?{ A dexpos nSPMéOlth ) @tus
charge on the the meediet W 931 epeBi ns}?npr(i’ailﬁad’l X A g & e
signal for 125 upo % ptdg rsgaﬁertheswnchS, olocur e E 1 E A Sabiaen, [ a second
exposure tine. Awpasureeoftshm W&digﬂgmy profiding\ nae asnkree current

control appar atUs &&nGﬁmet rpeedr-i f“ 0@ordspordiagetd rent at a
claimed in any prea:@dit-n “c} EBEIC,,;‘S 543;esg@rmip¢¢ @r%ﬁﬂ“a" c‘:{_‘cm{;gh“,'::sg'
conparator circui th eia@,vshﬁm@nmﬁdd: thg tlmr Fc‘;@ eﬁ,ﬁiﬂ gasOlot grevide an
si ngl e-ended ou (put]nfe, hee fdumeht caxcc;:detlhél rort sdid otitch qlr tqtgi
open, the trigger bmuuirrd;iﬂ |'B‘°th L,E@'h ebbtvmem h% PF eref;-rer;:e
foll ows the solid aumsaao {j‘ﬁb“ n64h!%/\p‘!‘ﬁ° Frrg Scurrent,
scene brightness d ?ﬁs'e 9 tid) "dan only %ﬁ‘f ’\f nt fa@m said

node 54 predet eggi he g fa ti:othce ‘53‘0 a&h phetbeurem:es greater
vol t age, the out putatefnp w&f Q’ T e fhelrbﬂeu:m:m T A ich
trigger circuit 57 auem af l’te(op.{am otdics'@é"g the] arﬁl},fﬁ" S a{crefrom a
becones nonconduct| mehy Hcenmesrima Ejﬁ;ﬁ#‘% troilngadhammpusmttmej

the exposure tthflg c@fan tpmrsema c\trmné) ks h,@nc@;qwl\@bsntus 4
the duration (e.g. tbatiseqidldo ‘ f’e ntexggigié einanllim dl whegdn & ':fw
that the camera maysfes m%‘L ro &wrtazmtl mbmmmer ggﬁgfg

the during the entif Okl ej@uUpmgomeué brafesen % ége‘i‘ldgm rrent
operation of the450|g Nt swrm:a ¢d1|3nsw1‘%tc %fﬁl Eé%i’ﬁ ndtiee tﬁerﬂhbr mmm@hef

DG& magni tude

relative is cl osedpapmtqu dhentaPied
photocurrent is grebwett gfeéﬁgﬁs‘f gﬁc&%ﬂimmel n R M‘ r ‘ag £ °Pb%eréﬁ’1€§ switch

than that of the re %’{,eme,scurreritvell melaged, tg Ipjrerd pg HfsE dufref aEigSr
of 80 case the tpa rpsddetemmnr@d SSQI‘FMP@% ol q‘t'lﬂeaﬁd Brw@én e firstaircyitgnd the

canera can be hand- mmeasab h thedBPYTeT 8 opergaddenlgandiuar egpen mr

During operation ald @;l%gttalﬁgnkaammqu;urem; nnel dﬂ’ﬁ*‘@ﬁ? ithg scc?nd%%l%a}a

dotted line, a tripqggd éyr é}eswheds mwdetrmo di i ﬂ Expaurt SconfraEmpphratus as

toward 20 groundsandodntiag dofodles 48 ﬁcﬁ? 4% scea“l,qg@:ﬁe&auihe ijodewilg’em the
f th

bei ng reverse bi ased:;oup‘e heERD N de nﬁﬂegqaammeansr' ‘E °f itor,
node 54, and 1. t%gég‘\%; :é.’g&h%my)buraqél aﬂa@lﬂlps 85 g‘ pgﬁiil%ga:
fromthe coll ector chapgy nalcngapea:lqu 3l’ls {'l;r‘eeu tr:é%' i@&\rﬁc&hawm“ﬂﬂe“"'

—u

capacitor 55 aftego tislﬁ)tmm'moh TSE‘ te ghe sgharge 2a ror
i s opened; An exposureeu‘bl‘gs m:;g %ﬁﬁ,ﬂ moabpeﬁﬂmg}hémsson rtel H%m’t’d"ctf Bi"

and a secend than th the g maxi mum  wi | ¢ontsollipg the ﬁfﬁ%ﬁk Gapparatus as
reference current re¥ % Q’bft soi&ﬁnemﬂded by t qa‘m{g‘gggn GREdeaPR npyhergin
the photocurrent g§ fhe cir tbvergh‘amsﬁs‘F@‘B&‘BWss k&bt e eterm ned

predeterm ned m ni num scene brightness, level, the relative magnitude—ef

the the first and second circuits being 30 reference current exceeds

that of the connected to a switch so as to provide an I\mmm‘“& Lu
collector of the output current fromsaid switch equalm

52, which requires a current at di fference between the ref &rehce’ current

95 | east equal to the reference current to and the photocurrent when the
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sustain its operation, can only obtain a current is greater than the

- photocurrent, 35 .current equal to the photocurrent, thus and to provide

out put current fromsaid attenpts to saturat9389§ the transistor 52 sw

when the photoclrrent is greater—atterpts—to—s rare, ‘p% ng{,,leaée alrrebbhe

t han the ref er encethe first einduit camdrlmzanlsot?dﬂde a!!@)O%%fS‘ etylen derethé&efeeence

i ncreased toward inegnsde Ze10; st‘h‘é %&g L&t cabent r%eceam tttuh puncurmwg and
$cir

di ode 48 thus beco 7 8&d, qndhﬁnuvndl t
bi ased and passgs %‘fi‘“"ﬁ"‘?ﬁf rﬁﬂrhﬁ’%ﬂ%ﬂeﬁﬂll e-r:grmnow iy egﬁgﬂ‘ gﬁb@curﬁ?

exposure tinmne. thaﬁccbﬁ\pacyﬁmldramngite di fference é € currént

control apparatus as. Aafhetagrp é‘%ﬁt‘f‘frgr‘ig Bipg e & g;ue@uﬁ,eeammlsigaalned ’s
~Clai m™, wherein P’I'Pé's‘g@i%g g hot ocur renD. onmlt:ﬁEO‘bo’P £ o “g
also includes g, E?'w-.ﬁ&ung‘ﬂﬂ)togmpﬂwt high t oA . fore
Upon openi ng the &ﬁ&ﬁmemampmmmnbnﬂqbe d%ﬁﬁne £ %ﬁe % mntch S2,

the current that chap vah%t‘PE' rﬂwec:f d|o e, and t he photocurrent
capaci tor 55 is th®fgh Bﬁ:)sé' ho{fg tq,pr;,nect £dAt FTRAINGMARe lstc rgrﬁﬁal

of [er r] or is ?51“ é;t& Igl lﬂ‘l NGéhe HI‘ mn&s’ode Agent for the Applican

110 current. As pr @uﬁh;anstuaiwdprrtdwqwéfler‘@nce 3. An f_xposure cont r ol

apparatus as current I'S pRficaFor 1RV Rbjesty e SiaioR dme,ay o GpuiEdrenLeanisgonter Sher ei n
the switch 50 predeternhﬁbﬁggb@némﬂt? gdlrd%shlmf‘urther |ﬁcludes

a first current mrror brightness at mhlch he nBX|nun1exposure Qonnected
between the first circuit and the interval is desired.
di ode, and a second current mrror 115 In the event that alimted tine
exposure connected between the second circuit and is undesirable, such as
during tripod the diode. 55 .nounting of the canera, a switch Ss, 4., An
exposure control apparatus as coupl ed between the anode of the diode 48
claimed in daiml, 2 or 3, wherein the and ground, shunts the anode of the
di ode integrating neans includes a capacitor. 120 48 to ground and the
only current avail abe 5. An exposure control apparatus as to charge the
capacitor 55 is the clainmed in Caim4, further conprising a 60
phot ocurrent fromthe collector 32. The trigger circuit connected to the
capacitor resulting exposure tine may than exceed and responsive to the
charge on the the predeterm ned maxi num dependi ng_  capacitor -to provide
the signal for 125 upon scene brightness. . - controlling the
exposure tinme. A graph of exposure tinmes provided by- 6. An enposure
control apparatus as 65 the circuit over a range of scene brightness
clainmed in any preceding claim wherein 1,543.829 the first circuit
conpri ses a phot odi ode- and di fference between the reference current neans
to zero bias the photodi ode. : and the photocurrent when the reference
7. An exposure control apparatus  current exceeds the photocurrent, and
substantially as hereinbefore described, producing no output current when
t he 205 wth reference to and as illustrated in the photocurrent )
exceeds the reference acconpanyi ng draw ngs. .. current,
and integrating the photocurrent 8. A photographic canera conprising an
and the output current to provide an exposure control apparatus as clained
in exposure tinme-control signal. any preceding claim
10. LA nethod of controlling - 2510 =~ 9. A nethod of controlling
phot'ogr aphi ¢ phot ogr aphi c exposure as clainmed - in Caimexposure conprising
theesteps of producing 9 and substantially as hereinbefore a.
phot'ocurrent corresponding to scene- described. brightness, producing a
ref erence current corresponding to the photocurrent at a L. A
TRANGVAR, B.Sc., C P.A, 15 predeterm ned m ni mum scene bri ghtness,
Agent for the Applicants produci ng an out put current equal to the Printed
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