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I s always operated in an having a first tapered aperture alignable .35
envi ronnment whi ch subjects the elenent to with an optical axis of a canera
and a Hereaseg—arotnts—of —secene—t+rght—rather—second.
tapered aperture-alignable with the AR . than from a brlght to
a low light  -photosensitive .el enent far regulatrng the: ..~ . (_

envi ronnent.. A photoconductor's response |ight inpinging thereon
is faster mhen subjected to |nereased - 3.. . An apparatus as. claimed in
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(71) We, EASTMAN KODAK appearat paruculartcrmmalsmthccontrol .50
" COMPANY, a Company organized under. circuit' shown in Figure T,
... the laws of the Staic of New Jursey, United . As. photographrc cameras are well -
.- States -of . America, of 343 State Strcet, known, the present description will be
-5 -Rochester, New York 14650, United States” -directed in particular 10 camera clements =~
- :of America, do hercby -declare the forming, part.of, or co-operating more 55
_invention, for which we pray that a patent directly: with, _the -exposure control =~
‘may be grantcd to us, and the method by . apparatus disclosed herein. "It is to be. -
.~ - -~ which it is"to be performed, to be undesstood camerd elements not - .
10, amcularly described in dnd by the spcc ically shown or described may. take .
L F llowing statement:— _varigus forms well known to 1hose ha»mg 60 -
~ This invention relates to an automatic . ski, in the art. -
_ “exposure control apparatus for controlling ’ﬁlerc is shown schenmlrcallv in Figure 1,
-+ - film exposure in a photographic camera. a camera 10 having an objective lens 12 for - -
- 15° ‘It is an object of the present invention to  recciving and directing light from a sceffe to
. provide an automatic .cxrosure control ~ be photographed along an optical axis 14 65
- apparatus which is of- sim_le design and ‘onto a photographic film F, which is =~ -~
. economical to manufacture. located at the camera focal plane Disposed
T In.accordance .with t¥fe prescnt between ledis 12-and_film F is a pivotably:
- 20 invention, there is- provided an exposure . mounted light. regulating - member - or
- control apparatus comprising a aperture plate- 16 of the type hanng a 70
" .photescnsitive element responsive to.scene  variable - width aperture or slot 'I7 for -
illumination, an “clectromechanical - light controlling the amount of image forming
oo regulating -member driven by pulses to light reaching film F. Member 16, while
"7 25 - establish a correct exposure value and to. controlling the amount of scene light - .- . -
"« control -the’ light falling on’ the photo- reaching film F. gjimultancously controls, by ~ 75"
o - . seasitive element, the member being spring - means ‘of a variable slot 18, ‘the hght T
= .. .. biased towards a minimum light passing rest impinging on a photo-sensitive element 19,
1. position, and a control circuit for modifying "which regulates ‘the e[eclncal network 20 -
ke -t 30 ,thc _pulses in accordance with the light - also sho“n in Figure 1. R
S 7., impinging upon the clement. - Photo-sensitive elcment 19 may be any 80
The invention will be described further; . one of & number of such elements . -
.. © by way of example, with reference 1o the . come.monallx used as light-measuring
» 7 accompanying drawings, in which: . devices in photographic apparatus. in.the
w38 Figure | is a schematic view ufapo*tron present embodiment, a photoconductive
: of a. phologmphrc camerz -havinig an- element is used: uhrch has %4 resistance 85
- automatic exposure control apparatus in - inversely prop«lmnal to the level of light
. v, accordunce with the teachings of the . incident thereon. As is known in the art,
<o present invention including a -schematic - phiototsensitive clements. of this type
© 40 diagram of a circuit for c.omroﬂrng sut.‘h- respond [aster to light level changcs going
.« -apparatus.. . from a dark or duil condition to a bright 90
oo Frgure 2isa perspe,ctwe view of a'portion -~ light condition than when the light changces
S .of the ‘camera shown in Figure 1, .from a bright to adark-level, It is for this
- .. .. illustrating. an. aperture - pl.ue of -the . reason ﬂ]dl it is/ desirable .t0 maintain - .
S exposure control apparatus. in- a light . -photo- sensrme element " 19 in a dark -
- blocking position and-in a partrcu]ar h&ht. «¢nvironment during periods-when camera 95
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the form of a. modlf“ ed sawtooth waveform -

whi Ch t he | |sggﬁlyxh§»‘ wek | {hdough® tuablel: g
- control switch S, to a conventfonal astable

. (free running) multivibrator 28 comprisiftg

-transistors 30 and 32, respectively, gmtch

S, is.closed by means known in the art such- .

e as a shutter release member (not shown)
25 - actuable by a camera user for initiating the
e film exposure interval,

' ~ = _ Transistor 30 includes emitter, bage, and -

" collector electrodes 30a, . 30b - and 30c,

o : respectlvely, electrode 30a being connected
30 - 4o electrical ground 31, electrode 30b being
connected to a terminal 33 connccting one

_electrode of a capacitor 34 10 a biasing

-, resistor 36, and electroce 30c_ being
- connected to a terminal 35 wnnccung one:
35 _electrode of a capacitor 38 to 7 resistor 40,

Transistor -32 having emitt€r, base, and

, collector. electrodes 32a, 32b and 32,
respeclwely is connected in .a- manner

S similar to that of transistor 30, with
. 40 electrode 32a being connected to ground
o . 31, electrode 32b being connected to a’
terminal’ 4, which connects. the other

.resistor 42, as.shown, and collector.

Y .. .45 -electrode 32c being.-connected to

. %x . .multivibrator output terminal 43, which .

et connects the other electrode of capacitor -
: ‘34 as shown to a resistor 44,

- o< When -transistor 30 is turned- ON,
.+ 50 transistor 32 is turned OFF and vice versa.
o The duration of the ON time of. transnstor'

30 (the OFF time of transistor 32) is
.determined by the product of the resistance

.~ ... of tesistor 42 and the capacitance of i
" .-..55  capacitor 38 and the duration of the ON-.

_~ - time of transistor 32 (the OFF time of
©., transistor 30 is related to the product.of the
‘resistance. of the resistor 36 and

capacitance of the capacitor 34. The "

..60 -aforemcntioned multivibrator parameters

" . are scléctlively varicd such that the
multivibrator output signal that appears at
multivibrator output terminal 43 consists of

o a train of pulses, shown representatively in
. 65 Flgure 3(&), each pulsc havmi, a relatnu\

“intéd

electrode of capacitor 38 to-.a biasing~

each pulse in the sawtooth  being
representative of the integral of a one of the
pulses in the :multivibrator output signal

appearing at terr inal 43. Because of the . . "

alorementioned relationship between the-

90 o

mten ity, the amplitude of each pulse in the

resistzace of eléement 19 and scene light

sity of scenc light.
Examples of the type of signals which

-appear-at terminal 48 are shown in Figures -

3(b) to 3(d) for.various Jevels of illumination
of the element 19. Specifically, the voltage

_signal shown in Figure 3(b)is-for a dark or -
relatively low illumination level, the signal

‘at terminal 48 is related ‘to the-

. 55

100

shown at Figure 3(c) is for an intermediate. -

illumination level, and the signal -shown in

‘Figure 3(d) is that signal produced when the -

element 19 is .in a relatively bright light

.condition. The positive slopes and

105

amplitude of the respective smnals vary as . -
shown because as the light level increases, "
the electrical resistance of photoconductor

19 decreases. thereby slmrtemng the time

. constant of the RC integrator circuit, which.

condition permits capacitor 50 to' be

-charged moré¢ rapidly. When the signal at

1o

terminal 43 drops to zero, that is,’ the zero ..~

voltage portion corresponding to ‘when

-control transistor 32 is {urned ON,
‘capacitor. 50 discharges . rapldly through :

diode 54, which condition is represented by
the negative slopes of thc LUI'\CS illustrated
in Flgure 3(b)ro 3(d)

Trigger-circuit &2 may be of the type -
“known in the art as a comparator circuit
_and, more specifically as a Schmitt trigger

115. '

120,

ciréuit or the like having a normally nons

conducting input stage and an output stage .
“of the type which is normally conducting.

So Iong as the signal appearing at its input,
that 1s, terminal I8, is below a

_predetermined- level, the -input stage . of
_trigger circuit 52 is 'OFF while its output -
“stageis ON. ./\‘\ th its input \u.nal Lxu.c,ds

130
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t aper ed apert.ur.e alignable .35 - - environnent which subjects t :
el ement. to; with an optlcal axis of. a49¢@mera and a |ncreas¢d
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lﬂﬁéting

than stage s rm. d L{"‘}?wdg b&t{ Star 5 Ldn}
the 5 pulsc DanbIoG! fnpuAt ShahguchBis 7 ﬂbﬁ%ﬁme g pinashgi ng
t her_eon._ m part. the predetermined level, provides a- the clemest {9 capacitor 50 charges even . =
3 5 . series of output pulses from:the circuit 52. - more rapidly and .the amplitude of the = -
' To- illustrate more clearly the operation  signal appearing at terminal 48 incredses - 70
~of trigger circuit 52, there is shov.n. for more rapidly. Eventually member 16 is
©. - Tthe curves of i lgurc 3(b) to 3(d) a curve 56 thie thruhold voltage of tnggcr u%cuu S2is - . .
ST 10. _representative. of the threshold - or input - reached and exceeded during each positive . -
“. - trigger level Vy for circuit 52, The threshold  voltage portias of ‘,l“— pulse train appearing” 75
level has been sclected as being, for at terminal “43. When this - har;pcns, the
o " example, approximately 50 percent of the- -output ‘stage of trigger circuit 52 is turned
LA . output voltage of battery 26.. 1t shall be’ OFF and current is prevented from flowing
. 15" understood-that other threshold levels may - through motor 23..which condition causes o
. be selected in accordance with practice and the drive force associated therewith to fall . 80
, procedures ‘well known in the art. - to zero during that portion of each cycle.
' that the threshold voltdge is exceeded: o
U . It cani be seen that the input signal under - As the clement’ 19 -(and film. F) are . :
T g B low light condition, that (s the signal o hoced (o increased amounts of scene light -
- illustrated in Figure 3(b) is inadequate for “which are sufficient 1o turn the output of 85
~ - ‘lurning OFF the output stage of trigger . yooer circuit 52 OFF; the average drive: .~ .
¢ circuit 52, but that at least a portion of the ¢ == . urging the member 16 in the .. .~
. - - signals represented in Figures 3(c) and 3(d) . counterclockwise, direction - may still be. =
.-are:sufficient for turning the output thereof reater than . t.he continuous Dbias. forée -
7725 OFF. With the latter two.input signals, the %rodv ed by spring 21 (this, of course, 90
.. = pulsed output signal from trigger circuit 52 depeAds on the brightness level of the scene - -
-7. s as shown in Figures 3(e) and 3(N), 1ipp'fso that member 16 may continué to be
-, " respectively. It should be noted from the: Ari\en such that apertures- 17 ‘and 18 are
a0 "“:ef “‘:0 flg;lre:ls ‘;"‘t the greater the _increasingly aligned with optical axis 14, . =
.20 intensity - of light impinging: on - perepy permitting increased amounts of 95
-+, “photosensitive element 19, the longer the (. [0 light to impinge, respectively, on :
.~ output of circuit 52 is OFF, i.e. the shorter photosensitive - element 19 and film F.
.-are the current pulses ther, from, but that g .o however, member 16 is driven
o " under a low light conditiod, i.c., when its - to 2 nul{. pasition, that is, to a position”
- 35 input-is not turned ON, the ragnitude of wherein the output ef tnggér circuit $2 is 100
- the ottput signal from circuit 52 is constant . turned OFF.on average a period of timé T
. -providing asingle. pulsc. such that .the drive force produced by -
. More specifically, consider the operalxon- miotor 23 is equal and opposite in-direction” -
o of light scnsitive cifcuit 46 when light to the continuous bias force produced by - -
40 regulating member 16 is posmoncd in its- ‘spring 21. [In this position, filim F is exposed 105 -
.. - light blocking position, ‘a condition to.an amount of light adequate to obtain a
~ obtained by spring 21 urging or biasing the - high quality hotograph. It - will be-
R member 16 in the clockwise direction to the - understood that when member 16 is driven
¥ .o+ . position shown by the. dashed lines of - into its null position, the member 16 hasa . ~ -
. .45 Figure 2. In this position, the resistance of - " slight vibration due to the ON/OFF 110
O - - element 19 is very high, thereby creating a - characteristics "of the pulsed output of '
. . - relatively long time constant for the RC circuit 52. This enables the light regulating-
. . integrator circuit so that the voltage s:gnal - member to overcome static friction, yet _
. . appearing across capacitor 50 is of thé type  does not perceptibly affect the picture- y
50 . - shown in Figure 3(b), that is, ineffective for :taking capability of the lens aperture, S
- -turning ON the input stage of trigger circuit . Electrical power. is - removed from -’
. 52. When this condition cxists, the output | electrical network 20 when actuable switch
.. .. stage of-circuit 52 is continuously. ON and 'S, is opened BY means known ‘in the art
., .- current flows through motor 23 and- such as completionof actuation of a shutter
35T variable resistor 57. As this happens, motor mechanism (not shown). When this occurs,” 120
- .'23 functions to drive light regulating current ceases flowing through motor 23 '
‘member 16 in the- counterclockwise and member 16 is returned to its closed
. diréction “towards its light unblocking position under the influence of spring 21,
;=7 . position tounter to the bias force produced As a:result, when camera 10 is not being
60" by spring 21, As this occurs, scene light is -utilized, -or the shutter s closed and' the . 129,

" permitted to - impinge ‘on clement- 19 and-
~film F, .which '
_dccrcdsc the resistance of the element 19,

condition- functions to.

'then.hy dccredsm;_. lht. llme conslant ofthe

camera. user is aiming the camera for
another photograph. photosensiijve

‘elemem 19 is covered and is in a darkened
condition. When camera 10 .is actvated,.
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: . WHAT WE CLAIM lS—— it generator. o
© 20 - 1. An exposure. control apparatus. 6. An appamlus as claimed in Claim 5.7 55 -
. .. - comprising a photosensitive element - wherein ‘the response of the photosensitive. .
E . cresponsive to scene illumination, an- ‘element. detelmines the periodic - pt.dk
T electromechanical light regulating member \oltagq., in the RC circuit, and level sensing - " -
. “driven by puises to establish a’ correct” méans are provided for sensing the said -
W25 exposure value and to control ‘the light p fiodic voltage and for terminating each 60
- falling on the pholosensnu»e element, the /ulse when the voltage rises to a- g
_member being spring biased towards 7 »,Jrc.detcrmmed level: N
: " minimum light passing rest position, and 7. An exposure control app.xr.nus
. . confrol circuit for delf)ll\}, the pulses’ in’ suhsl.mlmllv as hereinbefore described with *
. 30 ‘accordance with the |Ighl |mpmgmg upon reference to and as fllustrated - in . the- . 65

the element.
2. An apparatus as cLunu,d in Claim 1 in
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25 exppsure value and to control the Iight peri iodic vo
termi natj ng each 60 ‘falling on the- p rrent t hg
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Sout hanipf on- Bui {odi R0 Bre m ng preceding claim, wherein the light -
whi ch ¢ |es may beameddiedction. regulating member comprises a motor . 45
- - The invention has ‘been_described . in coupled thereto to drive the same against . -
del.ul with particular .ccference -to a spring bius. from its rest position. '
~ preferred embodiment thereof, -but it will S.'An apparatus as claimed in any
15" be understood that variations and preceding claim® comprising a pulse
-modifications can be- effected within the  generator for providing a train of pulses and . 50
scope of the invention as dcfmed in the “wherein the photosensitive clement is part
~ appended claims. 5 ' of an RC circuit modifying the -
' ) ~ - characteristics of lhc output of the pulse -
.- WHAT WE CLAIM IS—— - € . genérator. -
20 L. An exposure. control apparatus. 6. An apparatus as claiimed in Claim 5, -
comprmng a photosensitive element - wherein the response of the photosensitive
-responsive to scene illumination, an- ‘element dete'mines the periodic peak
- electromechanical light cegulating mcmbcr voltage in the RC circuit, and level sensing
) driven by pulses to establish a’ correct’ mjuns are provided for sensing the said -
25 exposure’ value and to control ‘the light, D[lodlk. voltage and for terminating each 60
: Y : falling on the photosensitive element, the, Ise when the voltage rises to a’
7 . member being spring biased towards f-irvrcdelermmed level.
X minimum light passing rest position, andfa’ 7. An exposure control apparatus
s - control circuit for modar)mg the pulses'in substantially as hercinbefore described with
k 30 ° accordance with the light xmpmgmg upon. reference to and as illustrated in the 65
hy - the element. accompanying drawing. .
2. An apparatus as cl.[m;d in Clmm lim - - R
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