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ELECTRONIC EXPOSURE CONTROL (71)   We,  AGFA-GEVAERT   receive the  output
signals from  the AKTIENGESELLSCHAFT, a  body cor-  threshold detectors and
to store digital porate organised according to the Laws of  information
corresponding to the combined 50 Federal Republic of Germany, of Lever-
threshold detector outputs, a diaphragm 5 kusen, Federal Republic of
Germany, do  aperture control circuit which is connected hereby declare the
invention for which we  to the output terminals of the bistable pray that a
patent may be granted to us, and   device electronic store and is arranged
to the method by which it is to be performed,  provide set aperture
adjustments appro- 55 to be particularly described in and by the  priate to
the ambient lighting level and in 10 following statement:-
accordance with the contents of the bistable The invention relates to a
camera having  device electronic store, and an exposure electronic exposure
control means com-  time control circuit which includes the prising means
for determining the brightness  photo-sensitive element and a switch which
60 of the prevailing illumination including a  is arranged to initiate
exposure and to freeze 15 photo-sensitive element, a diaphragm aper-  the
contents of the bistable device elec- ture control circuit and an exposure
time  tronic store when operated. control circuit.
In an embodiment of the invention, the It is an object of the invention to
provide  bistable device electronic store includes two 65 an improved
camera of the type referred to  gated bistable devices having data input 20
above in which the electronic exposure  terminalsand gate terminals, the
data input control means gives an exposure time-  terminals of which are
connected to the diaphragm  aperture programme control  output terminals of
the respective threshold using only one photosensitive element.  detectors,
and the gate terminals of which  70 Furthermore it should be possible to
con-  are connected to the exposure initiation 25 struct a substantial
proportion of the ex-  switch. posure control means using integrated
Preferably, the diaphragm aperture con- circuitry.
trol circuit provides two set aperture adjust- Using one photosensitive
element for an  ments, and one of the set aperture adjust- 75 exposure
time-diaphragm-programme  ments alters the exposure time control 30 control
requires that a signal determined by  circuit by introducing an auxiliary
capacitor the prevailing illumination for controlling  into the said
circuit. Preferably one of the the diaphragm aperture must be stored.
set aperture adjustments is appropriate to The invention provides a camera
in-  an average ambient lighting level, and the 80 cluding a
photo-sensitive element which is  other set aperture adjustment is
appropriate 35 arranged to receive ambient light and to  to a high ambient
lighting level. In con- provide an electrical signal which depends  ditions
of low ambient lighting a small aper- on the light received, a first.
threshold  ture which is the one appropriate to a high detector which is
arranged to receive the  ambient lighting level is used to give good 85
electrical signal and to provide an output  depth of focus. 40 signal which
changes. value abruptly as the    The diaphragm aperture control circuits
electrical signal crosses a first threshold may include an EXCLUSIVE-OR
gate, the value, a second threshold detector which is  input terminals of
which are connected to arranged to receive the electrical signal and  the
output terminals of the bistable device 90 to provide an output signal
which changes  electronic store. 45 value abruptly as the electrical signal
In an embodiment of the invention, the crosses a second threshold value, a
bistable  first and second threshold detectors are device electronic store
which is arranged to  provided by first and second operational    
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amplifiers, the first operational amplifier  device 4 is also connected
tothe collector of having its inverting input terminal con-  a transistor 6
the base of which is connected nected to a first potential di    which sets
to the base of the transistor 9. A potential the first threshold value, and
the second   divider formed of two resistors 15 and 16 is 5  operational
amplifier having its inverting   connected across the- power supply 1 by a
70 terminal connected to a second potential  switch 14 which is, in its
normal state closed. divider which sets the second threshold   The tapping
between the two resistors 1.5 level.                 and 16 is connected to
the base of the tra Preferably, the photo-sensitive element is  sistor 9
and this transistor 9 is'switched when 10  arranged in series with a
resistor  and a  the potential divider 15 and 16 is connected  75 battery
when the exposure initiation switch  in. Also connected to the tapping
between is closed, and the photo-sensitive element is  the two resistors 15
and 16 is the base of a arranged in series with a main capacitor and
transistor 17, the collector of which is con- the battery when the exposure
initiation   nected to the base ofthe transistor 13 and to 15  switch is
open. The exposu  time control  a resistor 18 and which together with the
80 circuit may include a threshold. switch  resistor 18 inverts the -signal
applied to the having its input terminal connected to the  base of the
transistor 13. main capacitor and having i s output ter-    The tapping
between the variable resistor minal. connected  to a shutter-operating
12-and the capacitors 8 and 11 is connected 20  relay, and a transistor
which is also con-  to the non-inverting input of an operational 85 nected
to the shutter-operating coil and is  amplifier 19. The inverting input of
the arranged to hold the shutter cl ed when the   operational amplifier 19
is connected to a exposure initiation switch is losed.      potential
divider comprising two resistors .20 An embodiment of the invention may
and 21. The output of the operational 25  include a first electrolumin
scent display  amplifier 19 is connected through a resistor  90 device
which is connected to a part. of the   22 to the positive pole of the power
supply 1. bistable device electronic  tore and is  The resistors 20 and 21
are so matched that arranged to be energised when that part of  the
operational amplifier l9is blocked when the bistable device electronic
store includes  the resistance of the photoresistor cor- 30  a. logical
"1", and  a. snd  electro-  responds to a brightness above a lower  95
luminescent display device   hich is con-  usable value, and is switched
through when nected to the said part of the istable device  the brightness
falls below this value.. electronic store ' and is arrangd to be ener-
The output of the operational amplifier 19 gised when that part of the
stable device  is also connected to the SET input 23 of a D- 35  electronic
store includes a logical "0".   flip-flop 24. A tapping taken between the
100 One.'form of electronic exlosure control  resistor 15 and the switch 14
is connected to means for a camera constructed in accord-  the clock input
25 of the D-flip-flop 24. An ance with the invention will now be de-
inverting output of the D-flip-flop 24 is scribed, by way of example, with
reference  indicated by .26. 40. to the accompanying drawings, in which:
Referring now to Fig. 2, the D-flip-flop 24 105 Figures la' and lb are a
circuit diagram of  comprises four NAND-gates 27, 28, 29 and the control
means, and               .    30. The SET input 23 is connected to the
Figure 2 is a diagram of one component of  first input of a NAND-gate 27,
the second the control means.                      input of which is
connected to the clock 45    Referring. now to Figure la of the ac-  input
25. The output of the NAND-gate 27 is 110 companying drawings, a power
supply 1 is  connected to the input of a NAND-gate 28 connected to the
circuit by a. contact 2   the second input of which is connected to which
remains closed until the end of an ex-  the clock input 25. The output of
the posure control process, and a contact 3  NAND-gate 27 is also connected
to the first 50  which is closed when the camera is brought  input of a
NAND-gate 29. The. output of the 115 into use Connected in series across
the   NAND-gate 28 is connected to the second power supply 1 are a
photoresistor 7, a  input of a NAND-gate 30, the first input of capacitor 8
and a variable resistor 12. A   which is connected to the output of the
transistor 9 is arranged across the capacitor  NAND-gate 29. The second
input of the 55  8 so that when it is switched through it will  NAND-gate
29 is connected to the output of 120 bridge the capacitor, and a further
capacitor  the NAND-gate 30. The' output of the 11 and a switch. 10 are
rand in parallel  NAND-gate 30 also represents the inverting with the
capacitor 8. A further transistor 13  output 26 of the D-flip-flop. is
arranged in parallel with the resistor 12 so  As a result of - the
above-mentioned 60  that when it is switched through it will  linkage of
the four NAND-gates 27 to 30 the 125 



bridge the resistor. Connected to the tap-  switching and storage behaviour
of the D- ping between the photoresistor 7 and the   flip-flop is as
follows: Assuming that there is capacitor 8 is the input of a trigger
device 4,  a potential "L" at the clock input 25, and the output of which
is connected to a shutter  that a SET signal having potential "0" is 65
control magnet 5. The output of the trigger  applied to the input 23, then
a potential "L" 130    3                                      1,491,497
3 appears at the inverting output 26. If a  nected to a second input 52 of
the exclusive- potential "L' is now applied at the' SET   OR-circuit 51.
input 23, there is a potential "0" at the    The exclusive-OR-circuit 51
includes four output 26. When there is: a clock potential  NAND-gates 53,
54, 55 and' 56. The input 50 5  "L" present at the input 25, the inverse of
is connected to the first inputs of the NAND- 70 the SET potential applied
to the input 23  gates 53 and 54 respectively and the input 52 appears at
the output -26. If the clock  is connected to the second inputs of the
otential at the input 25 is reduced to "O",  NAND-gates .53 'and 55'
respectively. The this has no effect on the output 26.If at. the  first
input of the NAND-gate 55 is connected 10 same time the potential at the
SET input 23  to the second input of the NAND-gate 54 75 is altered, this
too has no effect at the output  and to the output of the NAND-gate 53. The
26. Thus the potential at 'the output 26  outputs of the NAND-gates 54. and
55 are remains stored until the clock potential at  connected to the two
inputs of 'the NAND- the input 25 is returned to the value "L".  gate 56
and the output of the NAND-gate 56 15  Referring again to Fig. la, the
output 26  is connected to the output 57 of the' ex- 80 of the D-flip-flop
24 is connected through a  clusive-OR-circuit 51. resistor 31 to the base
of a transistor 32,    If the two inputs 50 and 52 have the connected
between  the  collector -and  potential "O", then the potential "O" is also
emitter of which are a light emitting diode  present at the output 57. If
the two inputs 50 20 33 and a resistor 34 in series. The light  and  52
have  complementary  potential 85 emitting diode 33 when lit gives an
indica   values, then the potential "L" is present at
tionthattheprevailingilluminationwillgie   the output 57. If the two inputs
50 and 52 adequate exposure and emits green light.  have the potential "L"
then the potential at The output 26 of the D-flip-flop 24 is also  the
output 57 is "0". 25 connected through a resistor 35 to the base  The
output 57 of the exclusive-OR-circuit 90 of a transistor 36, the emitter of
which is  51 is connected to the input of a threshold connected to the
negative pole of the power  sensitive amplifier 58, to the output of which
supply 1. A resistor 37 is connected between  is connected a diaphragm
control -magnet 59 the collector of the transistor 36 and the  which has a
mechanical connection 60 to 30 positive pole of the power supply  .. The
the switch 10 (Fig. la) and a mechanical 95 collector of the transistor 36
is also con-  connection 61 to a diaphragm member 62. nected to the base of
a transistor 38, con-    The method' of operation is as follows: nected
between the collector and emitter of   ' When the switches 2, 3 and 14 are
closed, which are luminous diode 39 and a resistor  the transistors 6, 9
and 17 are biassed on. 35 40 in series. The luminous diode 39which is  The
capacitor 8 is thus bridged. Since the 100 red, gives an indication that
the prevailing  transistor 13 is biassed off, the photoresistor
illumination is inadequate for exposure. The   7 and the resistor 12 act as
a potential output 26 is also connected to a terminal -41.  'divider. If
the brightness of the prevailing The negative pole of the power supply I is
illumination is greater than an average 40 connected to a terminal 42 and
the positive  value, then the two operational amplifiers 19 105 pole to a
terminal 43.                   and 44 are biassed off. Consequently, the
The tapping between the resistor 12 and   potential "L" is present at the
SET inputs 23 the two capacitors 8 and 11 is connected to  and 25' of the
two D-flop flips 24 and 24'. As the non-inverting input of an operational
a result there is a potential "O" at each of 45 amplifier 44, the inverting
input of which is  the outputs 26 and 26'. The potential "O " is 110
connected to a potential divider comprising  also present at the inputs 50
and 52 of 'the resistors 45, 46 and 47. A resistor 48 is con-
exclusive-OR-circuit and consequently at its nected  to  the  output
circuit of the  output 57 -too, there is the potential "O". operational
amplifier 44.                The threshold value amplifier 58 is there- 50
The resistors 45,46 and 47 are so matched  fore, biassed off and
the.diaphragn. control 115 with one another, that when the brightness
magnet 59 de-energised. A  diaphragm of the prevailing illumination is
above  aperture f5.6, for example is set by a 



average the operational amplifier 44 'is. mechanical connection (not
illustrated) and blocked and when below  average it is  the switch 10 is
opened. Since the transistor 55 switched through. The output of the opera-
32 is biassed off, the luminous diode 33 120 tional amplifier 44 is
connected to the SET  lights up, indicating to the user of the input 25' of
a D-flip-flop 24' and -the clock  camera that the 'prevailing illumination
is input 23' is connected to the tap between  adequate. The- transistor 38
is biassed on so the resistor 15 and the switch 14. The invert-  that the
luminous diode '39 cannot light up. 60 ing output of the D-flip-flo 26' is
connected    If the  brightness of the  prevailing 125 to a terminal 49.
The D-flip-flop 24' has- the  illumination is less than or equal to the
same design as the D-flip-flop 24 -(Fig. 2).  average brightness value but
still greater Referring to Fig. 1b the terminal 49 -is  than the lower
usable brightness value, then connected to a first input 50 of an
exclusive-  the operational amplifier 44 is biassed on 65  OR-circuit 51
and the terminal 41 is con-  while the operational amplifier 19 is biassed
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4 off. Consequently.a.pote tial "O" is applied   electrical signal and to
provide an output 65 to the SET input 25' of  the D-flip-flop 24',  signal
which changes value abruptly as the whereas the. potential "L" is present
at the  electrical signal crosses a second threshold SET input 23 of the D-
24. At the value, a bistable device electronic store output 26' of the
D-flip-flop 24' and at the  which. is arranged to. receive the output
input.50 of the exclusive-OR-circuit 51 there  signals from the threshold
detectors and to  70 is the potential "L", whereas at the input 52    store
digital information corresponding to of the exclusive-OR-circ t 51 the
potential  the combined threshold detector outputs, "O" is present.
Consequently the potential at  diaphragm aperture control circuit which is
10  the output 57 of the exclusive-OR-circuithas  connected to the output
terminals of the the value "L", which results in  the threshold  bistable
device electronic store and -is  75. value amplifier 58 being biassed on
and   arranged to provide set aperture adjust- consequently in the
diaphragm  control  ments appropriate to the ambient lighting magnet 59
being energised. This results in a  level and in accordance with the
contents of 15  diaphragm  aperture f2.8 being set, . in a  the bistable
device electronic store, and an manner not illustrated switch 10 is
exposure time control circuit which includes  80 closed by means of thme
mechanical con-  the photo-sensitive element and a switch nection 60, and
the cacitor 11 is con-  which is arranged to initiate exposure and to
nectedin parallel to the capacitor 8. The  freeze the contents of the
bistable device 20  diaphragm aperture  f2.8 is thus taken into  electronic
store when operated. the ex-    2. A  camera as claimed in claim  1, 85
posure time.                         wherein the bistable device electronic
store If the brightness falls below the lower  includes two gated bistable
devices having usable brightness valuthe operational  data input terminals
and gate terminals, the 25  amplfier 19 is.also biass  on. Consequently.
data input terminals of which are connected there is potential "O" at he
SET input 23 of  to the output terminals of the respective  90 the
D-flip-flop 24, and a potential "L" at the  threshold detectors, and the
gate terminals output26. The luminous diode 33 is ex-  of which are
connected to the exposure tinguished, while the  uminous diode 39
initiation switch. 30  lights up. There is a. pot tial "L" at the two  3. A
camera as claimed in claim 1 or claim inputs 50 and 52 of the
xclusive-OR-circuit  2, wherein the diaphragm aperture control 95 51 so
that there is a potential "O" at the   circuit provides two set aperture
adjust- output 57. The threshol value amplifier 58  ments, and one of the
set aperture adjust- is biassed off so that the diaphragm control  ments
alters the exposure time control 35  magnet . 59  is  de-energised  and
the  circuit by introducing an auxiliary capacitor diaphragm aperture f5.
.re-set.          into the said circuit.                  .100 To take an
exposur  the switch 14 is    4. A  camera as claimed in claim  3, opened in
a manner no illustrated so that  wherein one of the set aperture
adjustments the transistor 13 is bi ssed on and the  is appropriate to  an
average ambient 40  resistor 12 thus brid ed, whereas the  lighting level
and the other set aperture transistor 9 is biassed off and the capacitor 8
adjustment is appropriate to a high ambient 105 thus released for charging.
The potentials at  lighting level. the SET inputs 23 and 5' as well as at
the    5. A camera as claimed in any one of clock inputs 25 and 23' f the
D-flip-flops 24  claims 1 to. 4, wherein the diaphragm 



45  and 24' take the value "O". The potential  aperture control circuit
includes an EX- value originally at the  utputs 26 and 26'  CLUSIVE-OR
gate, the input terminals of 110 does not, however, al er since with the
which are connected to the output terminals ceasing of the clock signal the
initial state of  of the bistable device electronic store. the D-flip-flop
is retained.                6. A camera as claimed in any one of 50    Only
when the cloc  signal assumes the  claims .1 to 5, wherein the first and
second potential "L" when the switch 14 is closed  threshold detectors are
provided by first and 115 again is the D-flip-flop   or 24' reconnected
second operational amplifiers, the first in readiness for storage  .
operational amplifier having its inverting input terminal connected to a
first potential WHAT WE CLAIM IS:-                     divider which. sets
the first threshold value, 55    1. A camera includi g a photo-sensitive
and the second operational amplifier having 120 element which is arr  ed to
receive am-  its inverting terminal connected to a second bient light and
to provid an electrical signal  potential divider which sets the second
which depends on' the   t received, a first  threshold level. threshold.
detector w   his arranged to    7. A camera as claimed in any one of 60
receive the electrical signal and to provide   claims 1 to 6, wherein the
photo-sensitive 125 an output signal w   hchanges value   element is
arranged in series with a resistor abruptly as the electrical signal
crosses a   and a battery when the exposure initiation first threshold
value,   second threshold  switch is closed, and the photo-sensitive
detector which is arranged to receive the   element is arranged in series
with a main    4                                      1,491,497
4 off. Consequently a potential "0" is applied   electrical signal and to
provide an output 65 to the SET input 25' of the D-flip-flop 24',  signal
which changes value abruptly as the whereas the potential "L" is present at
the  electrical signal crosses a second threshold SET input 23 of the
D-flip-flop 24. At the  value, a bistable device electronic store 5 output
26' of the D-flip-flop 24' and at the  which is arranged to receive the
output input 50 of the exclusive-OR-circuit 51 there  signals from the
threshold detectors and to  70 is the potential "L", whereas at the input
52  store digital information corresponding to of the exclusive-OR-circuit
51 the potential  the combined threshold detector outputs, "O" is present.
Consequently thepotential at  diaphragm aperture control circuit which is
10 the output 57 of the eclusive-has  connected to the output terminals of
the the value "L", which results in the threshold  bistable device
electronic store and is  75 value amplifier 58 being biassed on and
arranged to provide set aperture adjust- consequently in the diaphragm
control  ments appropriate to the ambient lighting magnet 59 being
energised. This results in a  level and in accordance with the contents of
15 diaphragm  aperture f2.8 being set, in a  the bistable device electronic
store, and an manner not illustrated. The switch 10 is  exposure time
control circuit which includes  80 closed by means of the mechanical con-
the photo-sensitive element and a switch nection 60, and the capacitor 11
is con-  which is arranged to initiate exposure and to nected in parallel
to the capacitor 8. The  freeze the contents of the bistable device 20
diaphragm aperture f2.8 is thus taken into  electronic store when operated.
account in the determination of the ex-    2. A  camera as claimed in claim
1, 85 posure time.                              wherein the bistable device
electronic store If the brightness falls below the lower  includes two
gated bistable devices having usable brightness value, the operational
data input terminals and gate terminals, the 25  amplfier 19 is also
biassed on. Consequently  data input terminals of which are connected there
is potential "O" at the SET input 23 of  to the output terminals of the
respective  90 the D-flip-flop 24, and a potential "L" at the  threshold
detectors, and the gate terminals output 26. The luminous diode 33 is ex-
of which are connected to the exposure tinguished, while the luminous diode
39  initiation switch. 30  lights up. There is a potential "L" at the two
3. A camera as claimed in claim I or claim inputs 50 and 52 of the
exclusive-OR-circuit  2, wherein the diaphragm aperture control 95 51 so
that there is a potential "O" at the   circuit provides two set aperture
adjust- output 57. The threshold value amplifier 58  ments, and one of the
set aperture adjust- is biassed off so that the diaphragm control  ments
alters the exposure time control 35  magnet  59  is  de-energised  and  the
circuit by introducing an auxiliary capacitor diaphragm aperture f5.6
re-set.          into the said circuit.                   100 



To take an exposure the switch 14 is    4. A  camera as claimed in claim 3,
opened in a manner not illustrated so that  wherein one of the set aperture
adjustments the transistor 13 is biassed on and the  is appropriate to an
average ambient 40  resistor 12 thus bridged, whereas the  lighting level,
and the other set aperture transistor9 is biassed off and the capacitor 8
adjustment is appropriate to a high ambient 105 thus released for charging.
The potentials at  lighting level. the SET inputs 23 and 25' as well as at
the    5. A camera as claimed in any one of clock inputs 25 and 23' of the
D-flip-flops 24  claims I to 4, wherein the diaphragm 45  and 24' take the
value "O". The potential  aperture control circuit includes an EX- value
originally at the outputs 26 and 26'  CLUSIVE-OR gate, the input terminals
of 110 does not, however, alter since with the  which are connected to the
output terminals ceasing of the clock signal the initial state of  of the
bistable device electronic store. the D-flip-flop is retained.
6. A camera as claimed in any one of 50    Only when the clock signal
assumes the  claims I to 5, wherein the first and second potential "L" when
the switch 14 is closed  threshold detectors are provided by first and 115
again is the D-flip-flop 24 or 24' reconnected  second operational
amplifiers, the first in readiness for storage.                operational
amplifier having its inverting input terminal connected to a first
potential WHAT WE CLAIM IS:-                      divider which sets the
first threshold value, 55    1. A camera including a photo-sensitive   and
the second operational amplifier having 120 element which is arranged to
receive am-  its inverting terminal connected to a second bient light and
to provide an electrical signal  potential divider which sets the second
which depends on the light received, a first  threshold level. threshold
detector which is arranged to    7. A camera as claimed in any one of 60
receive the electrical signal and to provide   claims 1 to 6, wherein the
photo-sensitive 125 an output signal which changes value   element is
arranged in series with a resistor abruptly as the electrical signal
crosses a  and a battery when the exposure initiation first threshold
value, a second threshold  switch is closed, and the photo-sensitive
detector which is arranged to receive the   element is arranged in series
with a main    5                                      1,491,497
5 capacitor and the battery when the exposure  energised when that part of
the bistable initiation switch is open.               device electronic
store includes a logical 8. A  camera as claimed in claim  7,  "1", and  a
second  electroluminescent 20 wherein the exposure time control circuit
display device which is connected to the 5  includes a threshold switch
having its input  said part of the bistable device electronic terminal
connected to the main capacitor  store and is arranged to be energised when
-and having its output terminal connected to  that part of the bistable
device electronic shutter-operating relay, and a transistor  store includes
a logical "O".       25 which is connected to the shutter-operating  10. A
camera substantially as described 10  coil and is arranged to hold the
shutter  herein with reference to and as illustrated by closed when the
exposure initiation switch is  the accompanying drawings. closed. 9. A
camera as claimed in any one of              ABEL&IMRAY, claims 1 to 8, and
including a first electro-    Chartered Patent Agents, 15  luminescent
display device which is con-          Northumberland House, nected to a
part of the bistable device           303-306 High Holborn, electronic
store and is arranged to be             London, WC1V 7LH. Printed for Her
Majesty's Stationery Office by the Courier Press, Leamington Spa, 1977.
Published by the Patent Offlce, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained.    


