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(71)   We,  AGFA-GEVAERT  AKTIEN- justable circuit in place of the
photo-sensi- GESELLSCHAFT, a body corporate organised  tive device, in
order to enable the aperture 50 according to the laws of Germany, of Lever-
to be adjusted externally, that is to say, in- kusen, Germany, do hereby
declare the in-  dependently of the amount of light incident 5 vention, for
which we pray that a patent may  on the photosensitive receiver. be granted
to us, and the method by which    There will generally be a prescribed num-
it is to be performed, to be particularly des-  ber, which may be integral
or non-integral, 55 cribed in and by the following statement:-   of control
pulses associated with each aper- The invention relates to a photographic
ture stage. An aperture stage corresponds to 10 or cinematographic camera
of the kind hav-  that change in aperture which is required to ing a
diaphragm regulating means respon-  change the exposure, at a fixed shutter
sive to an exposure control means which in-  speed, by a particular factor.
In the case of 60 cludes a photo-sensitive receiver.       cameras having
more than one shutter speed, It is an object of the present invention to
these are usually arranged to be related by 15 improve the accuracy and
speed of opera-  this factor. tion of diaphragm aperture setting devices
In operation of a setting device according for cameras of this kind.
to the invention, if the actual aperture de- 65 The present invention
provides a photo-  viates from the aperture appropriate to the graphic or
cinematographic camera which in-  prevailing illumination the pulse
production 20 cludes exposure control means having a  device produces a
particular number of con- photosensitive device and arranged to deter-
trol pulses, dependent on the magnitude of mine whether the actual aperture
is the aper-  the deviation, and that control pulse or 70 ture appropriate
to the prevailing illumina-  pulses causes the  diaphragm  regulating tion,
and to cause pulse production means  means to vary the aperture by the
required 25 to emit pulses while the actual aperture dif-  amount and in
the required sense. fers from  the aperture appropriate to the    In the
case of stepwise aperture variation, prevailing illumination, there being
provided  if the adjustment stages for the diaphragm  75 diaphragm
regulating means arranged to  are made sufficiently small in relation to a
adjust the actual aperture in response to said  complete aperture stage,
overshooting of the 30 pulses so that the actual aperture tends to-
diaphragm members can be avoided. Further wards the appropriate aperture.
the possible error between the appropriate Alteration of the diaphragm
aperture by  aperture and the aperture actually set can 80 means of a
setting device in accordance  only amount at most to one stage step of the
with the present invention can be made to  stepping means. 35 occur
quickly, accurately, and without un-    Preferably, each pulse is arranged
to pro- desirable oscillatory movement.  Further,  duce a change in
aperture corresponding to the setting device can be made less impact-  a
fraction of an aperture stage. Advantage- 85 sensitive than the moving coil
meter ar-  ously, between eight and twelve pulses cor- rangements used
hitherto for aperture regu-  respond to a change in aperture of one aper-
40 lation.                                   ture stage. Advantageously,
the diaphragm  regulat-   It will be appreciated that the appropriate ing
means includes electromagnetic stepping  aperture may be determined by the
photo- 90 means which is arranged to effect stepwise  sensitive device or,
if desired when external adjustment of the aperture in response to  control
is provided for, by external control 45 pulsses from the pulse production
means.    means. Such external control means may The exposure control means
may include  comprise externally adjustable circuit means adjustable
circuit means, for example, a  and means for switching  the  adjustable 95
rheostat, and means for connecting the ad-  circuit means into the place of
the photo- [Price 33p]   
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2 sensitive device in order to enable the aper-  to the accompanying
drawings in which: ture to be adjusted independently of the    Fig. 1 shows
the circuit diagram  of the amount of light incident on the photosensi-
first form of device; tive device.                                 Fig. 2
is a diagrammatic view of a step- 5    Advantageously, the pulse device
com-  ping motor included in the devices;         70 prises a pulse
generator and a gate circuit,   Fig. 3 is a section through the stepping
and the photo-sensitive receiver forms part motor along the line III-III of
Fig. 2; of a differential amplifier by means of which  and the gate circuit
can be controlled. The gate    Fig. 4 shows the circuit diagram  of the 10
circuit is connected to the pulse generator,  second form of device.
75 the pulses from which only occur at the out-    Referring to Figure 1,
the first form  of put of the gate circuit when the two input  aperture
setting device comprises an ex- voltages of the differential amplifier
differ  posure measuring means 1, a pulse genera- from one another.
tor 2, a gate circuit 3, and a stepping means 15    Preferably, the gate
circuit has two gate  4.  The mechanical parts of the stepping  80 stages
with inverse behaviour: one gate  means are indicated in block form by 5. A
stage is switched through when there is a  diaphragm  aperture 7 can be
adjusted by positive voltage at the output of the dif-  way of a direct or
mechanical connection ferential amplifier, and the other gate stage  6. The
diaphragm 7 may be the aperture 20  is switched through when there is a
negative  diaphragm itself or it may be an auxiliary  85 voltage at the
output of the  differential diaphragm, in which case a further con-
amplifier.  The pulse device can then be  nection must be provided from the
stepping connected to a first control stage of the  means 5 to the main
aperture diaphragm. diaphragm  regulating means by one gate    The exposure
measuring means 1 includes 25  stage, and to a second control stage of the
a photo-resistor 8 which is arranged behind  90 diaphragm  regulating means
by the other  the aperture diaphragm 7 and is connected gate stage.
in series with a fixed resistor 9. From the A stepwise diaphragm regulator
may com- tapping between the photoresistor 8 and the prise a prescribed
number of magnet coils  resistor 9, a connection leads to the invert- 30
arranged radially about a motor armature  ing input of an aperational
amplifier 10. The  95 and lie in the current circuits of controllable
non-inverting input of the operational ampli- semiconductors, which, in the
manner of a  fier 10 is connected to a resistor 11. A resis- ring counter,
can be switched through in-  tor 12 serves for feedback. The supply con-
dividually one after the other in the opposite  nections of the operational
amplifier lead 35  direction by means of the pulses from one  to two
batteries 13 and 14 connected in 100 gate stage, and coupling means are
provided  series. which when one controllable semiconductor    The pulse
generator 2, includes an astable is switched through cause the
semiconductor  multivibrator which is supplied by the two which was
previously switched through to  batteries 13 and 14. The multivibrator has
40  be blocked.                                two transistors 15 and 16.
The collectors, 105 An  astable multivibrator is preferably  of these
transistors are connected to resis- used as the pulse generator.
tors 17 and 18 respectively. The collector Advantageously, two
series-connected volt-  of the transistor 15 is connected to the base age
sources are provided to supply the dif-  of the transistor 16 by way of a
capacitor 19. 45  ferential ampflifier (which is preferably an  Similarly,
the collector of transistor 16 is 110 operational amplifier), and the pulse
genera-  coupled to the base of transistor 15 by a tor, and the supply
connections of the gate  capacitor 20. A time constant may be as- circuit
are connected on the one hand to the  sociated with the combination of the
capaci- output of the pulse generator and on the  tor 19 with the resistor
21, and similarly for 50 other hand to a tapping between the two  the
combination of the capacitor 20 with the 115 voltage sources.
resistor 22. The astable multivibrator oscil- The gate circuit
advantageously comprises  lates producng a square wave pulse train two
emitter followers having mutually com-  at a frequency which is determined
by values plementary transistors.  Diodes are prefer-  of both of these
time constants. The collec- 55  ably  provided  in  the  collector/emitter
tor of the transistor 16 is connected by way 120 branches of the two
emitter followers. Ac-  of a resistor 23 to an output transistor 24 cording
to a further embodiment, the number  which has a resistor 25 provided in
its emit- of magnet coils of a stepwise diaphragm  ter circuit. regulator
is such that at each pulse from the    The gate circuit 3 includes two
emitter 60  pulse device the aperture is adjusted by  followers. One
emitter follower includes a 125 a fraction of one aperture stage, for ex-
NPN transistor 26, the emitter of which is 



ample, by one-tenth of an aperture stage.    connected, through a resistor
27, to the tap- Two forms of aperture setting device in  ping between the
batteries 13 and 14. The accordance with the invention will now be
collector branch of the transistor 26 is con- 65  described, by way of
example, with reference  nected, through a diode 28, to the emitter of 130
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3 the transistor 24.  From  the base of the  between the two voltage
sources 13 and 14. transistor 26, a connection leads by way of  The input
El is connected to the gate elec- a resistor 29, to the output of the
operational  trodes of the thyristors 41, 42 and 43 by way amplifier 10.
of coupling capacitors 55, 56 and 57 respec- 5    The second emitter
follower includes a  tively, and diodes 52, 53 and 54 respectively. 70 PNP
transistor 30, that is to say, of the op-  The diodes 52, 53 and 54 are
also each posite type to the transistor 26. Its emitter  connected to the
anodes of the adjacent thy- resistor 31 is also connected to the tapping
ristors 42, 43 and 41 respectively, by way between the two voltage sources
13 and 14.  of resistors 58, 59 and 60 respectively. 10  The collector of
the transistor 30 is con-    From  the input E2, connections lead, by  75
nected, through a diode 32, to the emitter  way of diodes 61, 62 and 63,
and by way of the transistor 24. The base of the tran-  of capacitors 64,
65 and 66 respectively to sistor 30 is connected through a resistor 33  the
gate electrodes of the thyristors 42, 43 to the output of the operational
amplifier  and 41 respectively.  From  the diodes 61 15  10.
62 and 63 connections also lead, by way of 80 The emitter of the transistor
26 is con-  resistors 67, 68 and 69 respectively to the nected, by way of a
diode 34, to a first input  anodes of the thyristors 41, 42 and 43 re- El
of the stepping means 4. A connection  spectively. leads from  the emitter
of the transistor 30,    Diodes 70, or 71 and 72 are arranged in 20  by way
of a diode 35, to the base of a tran-  parallel with the coils 38, 39 and
40 respec- 85 sistor 36. A resistor 37 is arranged in the  tiveily.
collector branch of the transistor 36. A con-    Pulses, which may for
example be fed nection leads from the collector of the tran-  to the
stepping means 4, by way of the in- sistor 36 to a second input E2 of the
stepping  put El, bring about step-by-step  closing 25  means 4. The
voltage produced  by  the  of the aperture 7, whilst the pulses arriv- 90
astable multivibrator 2 fluctuates between  ing by way of the input E2
cause step-by- the positive potential of the voltage source  step opening
of the aperture 7. 13 and the negative potential of the volt-    According
to Figure 2, the coils 38, 39 age source 14.  The reference potential of
and 40 are arranged so that they are mutu- 30  the gate circuit 3 is
therefore at zero. There-  ally off-set by 120[err], and are wound round
95 fore, when the transistor 26 is switched on,  soft iron cores 75, 76 and
77 respectively. only positive pulses, in relation to the refer-  By way of
a magnetizable plate 78, a mag- ence potential of zero, are fed to the
input  netic return leads to the armature 79. Be- El of the stepping means
4. When the tran-  neath the armature 79, which is made of 35  sistor 30 is
switched on, only negative pulses  magnetizable material, a permanent
magnet 100 occur at its emitter, and these are converted  80 is provided,
which is polarized substan- by means of the transistor 36 into positive
tially in the axial direction of the armature pulses which then are fed to
the input E2  79. The armature 79 is substantially square of the stepping
means 4.  However, since  in cross-section. When one of the coils 38, 40
only one of the two transistors 26 and 30  39 or 40 is energized, the
armature  79 105 is switched on, at a given time, depending  rotates until
one of its lateral faces is sub- on the voltage present at the output of
the  stantially normal to the magnetic field lines operational amplifier
10, pulses occur either  of the energized coil, whilst the sides of at the
input El or at the input E2 of the  the armature 79 in the region of the
re- 45  stepping means 4.                           maining two coils which
are not energized, 110 The stepping means 4 has three coils 38, form an
acute angle with the possible mag- 39 and 40, which are connected in series
netic field lines. with the anodes of thyristors 41, 42 and 43    The
method of operation of the first form respectively.  The cathode contacts
of the  of aperture setting device is as follows: 50  thyristors 41 to 43
are brought together and    It is assumed that when the camera is 115
connected, by way of the parallel connec-  put into operation the nominal
aperture cor- tion of a capacitor 44 aind a resistor 45, to  responding to
the prevailing lighting condi- the tapping between the two voltage sources
tions differs from  the diaphragm  aperture 13 and 14. From the anode of
the thyristor  actually set. Consequently, there is a poten- 55  41, a
connection leads by way of a coupling  tial difference between the two
inputs of the 120 



capacitor 46 to the anode of the thyristor 42.  operational amplifier 10.
Depending on the A  connection leads from  the anode of the  direction of
this potential difference, a posi- thyristor 42, by way of a coupling
capacitor  tive or negative voltage is set up at the out- 47, to the anode
of the thyristor 43 The  put of the operational amplifier. The polarity 60
anode of the thyristor 43 is connected, by  of this voltage is a measure of
whether the 125 way of a coupling capacitor 48, to the anode  aperture
actually set is larger or smaller of the first-mentioned thyristor 41.
than the nominal aperture. The gate electrodes of the thyristors 41,    By
means of the astable multivibrator 2, 42 and 43 are connected by way of
resistors  pulses are produced with a frequency deter- 65  49, 50 and 51
respectively to the tapping  mined by the time constants of the com- 130
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4 binations of the capacitors 19 and 20 with  aperture diaphragm 7 alters
by a tenth of one  65 the resistors 21 and 22 respectively. With  aperture
stage at each pulse. reference to the tapping between the two    If the
actual aperture setting is equal to voltage sources 13 and 14, positive or
nega-  the required setting, the voltage at the out- 5  tive pulses occur
alternately at the emitter of  put of the operational amplifier 10, is
equal the output transistor 24 of the astable multi-  to zero. As a result,
the transistors 26 and  70 vibrator 2.                                30 of
the gate circuit 3 are both turned It is now assumed that a positive
voltage  off. Thus the pulses from the astable multi- is applied to the
output of the operational  vibrator 2 cannot be transmitted to either 10
amplifier 10. As a result, the transistor 26  of the two inputs El and E2.
of the gate circuit 3 is then switched on    If the actual aperture setting
now differs  75 whilst the transistor 30 is switched off. The  from  the
required aperture setting in such positive pulses of the astable
multivibrator 2  a way that a negative voltage is present at produce, at
the emitter resistor 27 of the  the output of the operational amplifier 10,
15  transistor 26, positive voltage pulses, which  the transistor 26 is
turned off, whilst the are fed to the stepping means 4 by way of
transistor 30 is turned on. Consequently, 80 the input El.
the negative pulses reach the emitter of the It is assumed that the
thyristor 41  is  transistor 30 by way of the diode 32. These switched on
whilst the thyristors 42 and 43  negative pulses are inverted and occur as
20  are switched off. Consequently, current then  positive pulses at the
collector of the tran- flows through the coil 38, whilst the two  sistor
36, and at the input E2 of the step- 85 other coils 39 and 40 are
de-energised. If a  pig means 4. The continuing excitation of pulse now
reaches the input El, this pulse  the coils 38, 39 and 40 now takes place
in produces no effect at the thyristor 41, since  the opposite direction,
so as to cause the 25  it is already switched on.                 aperture
diaphragm 7 to be opened. It is again assumed that the thyristor 41  90
After the thyristor 41 has been turned on is switched on, whilst the other
two thyristors the capacitors 46 and 48, connected with its  42 and 43 are
switched off. The two capaci- anode, became charged. The capacitor 47, tors
46, 48 are charged up, the capacitor 47 however, was uncharged. The
positive pulse  being uncharged. The positive pulse from E2 30  at El
previously mentioned, reaches the gate  does not reach the thyristor 42,
since the  95 electrode of the thyristor 42 by way of the  diode 61 is cut
off. However, the positive diode 53 and by way of the coupling capaci-
pulse reaches the gate electrode of the thy- tor 56. The result is that the
thyristor 42  ristor 43 by way of the diode 62 and the is switched on. The
voltage at its cathode  capacitor 65.  The thyristor 43 is then 35
consequently jumps suddenly from a positive  switched on.  When the
thyristor 43 is 100 value to the zero voltage value. This nega-  switched
on, a negative pulse flank reaches tive pulse produces a change in
potential at the anode of the thyristor 41 which is there- the capacitor
46, so that a negative pulse  fore switched off.  At the same time the
occurs at the cathode of the thyristor 41. This  capacitor 47 is charged
up.  In addition, 40  has the effect of turning the thyristor 41 off.  at
the moment of the commencement of 105 The positive pulse at El mentioned
ini-  charging, the capacitor 47, and the thyristor tially does not however
reach the gate elec-  43 short-circuit the thyristor 42. Upon the trode of
the thyristor 43 by way of the  arrival of the next positive pulse at the
input coupling capacitor 57, since the diode 54 is  E2 the thyristor 42 is
switched on, while 45  cut off and, in addition, at the moment when  the
thyristor 43 is switched off. At each fur- 110 the thyristor 42 is switched
on, the thyristor  ther pulse at the input E2, the aramture 79 43 is
short-circuited by means of the coup-  rotates through one third of a
revolution, ling capacitor 47 and the thyristor 42. The  and thus the
aperture diaphragm 7 is opened 



capacitor 47 charges itself to the battery  by one step for each pulse,
until the voltage 50 voltage of the battery 13, whilst the capaci-  is zero
at the output of the operational 115 tors 46, 48 discharge themselves. At a
fur-  amplifier 10.  The gate circuit 3 is then ther positive pulse, the
thyristor 43  is  blocked so that no pulse can reach the step- switched on
and the thyristor 42, which was  ping means. previously switched on, is
switched off. At    In the second sample embodiment accord- 55  a further
pulse, the thyristor 41 is switched  ing to Figure 4, parts corresponding
to those 120 on again whilst the thyristor 43 is switched  in Figure 1 are
provided with the same off.                                       reference
numerals, which, however, have in- A  magnetic field which rotates through
dices for emphasis. This embodiment differs a third of a revolution with
each applied  from that represented in Figure 1 in that the 60  pulse, and
which is followed in its revolu-  photoresistor 8' is not arranged behind a
125 tion by the armature 79, is thereby obtained.  diaphragm. A voltage
divider is made up of Consequently, the aperture diaphragm  7 is  a fixed
resistor 90, and a variable resistor closed step-by-step by way of the
mechanical  11', and is connected across the battery 131. connections 5 and
6. It is assumed that the  The adjustable tapping of the variable re-    5
1,407,547                                       5 sistor [err]is
mechanically coupled to the  fier, and the gate circuit is arranged to
trans- mechanical component 51 of the stepping  mit pulses from the pulse
generator only if means [err] by way of the connection e[rr]. The  the two
input voltages of the differential mechanical component [err] of the
stepping  amplifier are unequal. 5 means [err] is itself connected to the
aperture    6. A camera as claimed in claim 4 or 70 diaphragm [err] by way
of a direct or mech-  claim 5 wherein the amplifier is an opera- anical
connection 91. A potential, which is  tional amplifier. influenced by the
setting of the variable re-    7. A camera as claimed in any one of sistor
11[err], is applied to the non-inverting in-  claims 4 to 6 wherein the
pulse generator 10 put of the operational amplifier 1[err]. This  comprises
an astable multivibrator.       75 potential is therefore influenced by the
size    8. A camera as claimed in any one of of the aperture bounded by the
aperture dia-  claims 4 to 7 wherein two series-connected phragm [err].
When a voltage is present at the  voltage sources are provided to supply
the output of the operational amplifier 10][err] the  amplifier and the
pulse generator, and where- 15 variable resistor [err] is altered
step-by-step  in a supply for the gate circuit is derived  80 in one
direction or the other by means of from  a tapping between the two voltage
the armature 79 of the stepping means [rr]. sources and the output of the
pulse genera- At the same time, the aperture [err] is ad-  tor. justed
step-by-step by way of the connection    9. A comera as claimed in any one
of 20 91.  The method of operation is substan-  claims 4 to 8 as appended
to claim 3 where 85 tially the same as for the first sample em-  in the
gate circuit includes two gate elements, bodiment.
one of which is effective to transmit pulses from the pulse production
means only when WHAT WE CLAIM  IS: -                    the voltage at the
output of the amplifier is 25    1. A  photographic or cinematographic
greater than a predetermined value, and the 90 camera which includes
exposure control other of which is effective to transmit the means having a
photo-sensitive device and  pulses only when the output voltage is less
arranged to determine whether the actual than the predetermined value, the
outputs aperture is the aperture appropriate to the  from the two gate
elements being separately 30 prevailing illumination and to cause pulse
connected to the stepping means.          95 production means to emit
pulses while the    10. A  camera as claimed in  claim  9 actual aperture
differs from  the aperture  wherein the predetermined value of the out-
appropriate to the prevailing illumination, put voltage is zero. there
being provided diaphragm  regulating    11. A camera as claimed in claim 9
or 35 means arranged to adjust the actual aperture  claim 10 wherein the
gate elements include 100 in response to the said pulses so that the
respectively a first emitter follower circuit actual aperture tends towards
the appro-  having an NPN  transistor, and a second priate aperture.
emitter follower circuit having a PNP tran- 2. A  camera as claimed in
claim  1, sistor. 40 wherein a predetermined integral number of    12. A
camera as claimed in claim 3 or 105 control pulses is effective to cause a
change  any one of claims 4 to 11 as appended there- of aperture
corresponding to one aperture  to wherein the stepping means includes a
stage.                                    plurality of magnet coils which
are arranged 



3. A camera as claimed in claims 1 or  radially around an armature, and a
number 45 2 wherein the diaphragm  regulating means  of current control
circuits for the magnet 110 includes electromagnetically-operated means
coils, each of which circuits includes a con- for effecting stepwise
adjustment of the  trollable semiconductor device. diaphragm  aperture in
response to pulses    13. A  camera as claimed in claim  12 from the pulse
production means.          wherein the semiconductor devices comprise 50
4. A camera as claimed in any one of thyristors.
115 claims l to 3, wherein the pulse production    14. A camera as claimed
in claim 12 or means includes a pulse generator and a gate  claim 13 as
appended to any one of claims circuit, and wherein the exposure control 9
to 11, wherein the magnet coils may be means includes an amplifier for
receiving  successively energized in one direction of 55 a signal
indicative of the change in dia-  a cyclic sequence if stepping pulses are
re- 120 phragm setting required, the said amplifier  ceived from a first of
the gate elements, and being connected to control the gate circuit in the
other direction of the cyclic sequence so that the gate circuit will
transmit pulses  if the pulses are received from the second from the pulse
generator only when the or  of the gate elements, and wherein the current
60 an input voltage of the amplifier differs from   control circuits are so
coupled together 125 a predetermined value, or there are two in- that, when
a  semiconductor device  is puts to the amplifier and the voltages at
switched on, the semiconductor device pre- those inputs are different.
ceding it in the direction of energization is 5. A  camera as claimed in
claim  4  switched off. 65 wherein the amplifier is a differential ampli-
15. A camera as claimed in any one of 130    5         *    C   L   M   S
1,407,547                                       5 sistor 11 is mechanically
coupled to the  fier, and the gate circuit is arranged to trans- mechanical
component [err] of the stepping  mit pulses from the pulse generator only
if means [err] by way of the connection [err]. The  the two input voltages
of the differential mechanical component 5[err] of the stepping  amplifier
are unequal. 5 means [err] is itself connected to the aperture    6. A
camera as claimed in claim 4 or 70 diaphragm [err] by way of a direct or
mech-  claim 5 wherein the amplifier is an opera- anical connection 91. A
potential, which is  tional amplifier. influenced by the setting of the
variable re-    7. A camera as claimed in any one of sistor 11[err] is
applied to the non-inverting in-  claims 4 to 6 wherein the pulse generator
10 put of the operational amplifier 10[err]. This  comprises an astable
multivibrator.       75 potential is therefore influenced by the size    8.
A camera as claimed in any one of of the aperture bounded by the aperture
dia-  claims 4 to 7 wherein two series-connected phragm 7[err]. When a
voltage is present at the  voltage sources are provided to supply the
output of the operational amplifier 10[err], the  amplifier and the pulse
generator, and where- 15 variable resistor [err] is altered step-by-step
in a supply for the gate circuit is derived  80 in one direction or the
other by means of from  a tapping between the two voltage the armature 79
of the stepping means 4[err]. sources and the output of the pulse genera-
At the same time, the aperture 7[err] is ad-  tor. justed step-by-step by
way of the connection    9. A comera as claimed in any one of 20 91.  The
method of operation is substan-  claims 4 to 8 as appended to claim 3
where- 85 tially the same as for the first sample em-  in the gate circuit
includes two gate elements, bodiment.                                 one
of which is effective to transmit pulses from the pulse production means
only when WHAT WE CLAIM  IS:-                     the voltage at the output
of the amplifier is 25    1. A  photographic or cinematographic  greater
than a predetermined value, and the 90 camera which includes exposure
control  other of which is effective to transmit the means having a
photo-sensitive device and  pulses only when the output voltage is less
arranged to determine whether the actual than the predetermined value, the
outputs aperture is the aperture appropriate to the  from the two gate
elements being separately 30 prevailing illumination and to cause pulse
connected to the stepping means.          95 production means to emit
pulses while the    10. A  camera as claimed in  claim  9 actual aperture
differs from  the aperture  wherein the predetermined value of the out-
appropriate to the prevailing illumination, put voltage is zero. there
being provided diaphragm  regulating    11. A camera as claimed in claim 9
or 35  means arranged to adjust the actual aperture  claim 10 wherein the
gate elements include 100 in response to the said pulses so that the
respectively a first emitter follower circuit actual aperture tends towards
the appro-  having an NPN  transistor, and a second 



priate aperture.                          emitter follower circuit having a
PNP tran- 2. A  camera as claimed in  claim  1, sistor. 40 wherein a
predetermined integral number of    12. A camera as claimed in claim 3 or
105 control pulses is effective to cause a change  any one of claims 4 to
11 as appended there- of aperture corresponding to one aperture  to wherein
the stepping means includes a stage.
plurality of magnet coils which are arranged 3. A camera as claimed in
claims 1 or  radially around an armature, and a number 45 2 wherein the
diaphragm  regulating means  of current control circuits for the magnet 110
includes electromagnetically-operated means  coils, each of which circuits
includes a con- for effecting stepwise adjustment of the  trollable
semiconductor device. diaphragm  aperture in response to pulses    13. A
camera as claimed in claim  12 from the pulse production means.
wherein the semiconductor devices comprise 50   4. A camera as claimed in
any one of  thyristors.                                  115 claims 1 to 3,
wherein the pulse production    14. A camera as claimed in claim 12 or
means includes a pulse generator and a gate  claim 13 as appended to any
one of claims circuit, and wherein the exposure control 9 to 11, wherein
the magnet coils may be means includes an amplifier for receiving
successively energized in one direction of 55 a signal indicative of the
change in dia-  a cyclic sequence if stepping pulses are re- 120 phragm
setting required, the said amplifier  ceived from a first of the gate
elements, and being connected to control the gate circuit in the other
direction of the cyclic sequence so that the gate circuit will transmit
pulses  if the pulses are received from the second from the pulse generator
only when the or  of the gate elements, and wherein the current 60 an input
voltage of the amplifier differs from   control circuits are so coupled
together 125 a predetermined value, or there are two in-  that, when  a
semiconductor device  is puts to the amplifier and the voltages at switched
on, the semiconductor device pre- those inputs are different.
ceding it in the direction of energization is 5. A  camera as claimed in
claim  4  switched off. 65 wherein the amplifier is a differential ampli-
15. A camera as claimed in any one of 130    1,407,547
6 claims 1 to 14, wherein the photosensitive  the aperture to be adjusted
independently device is so located behind the aperture  of the amount of
light incident on the photo- diaphragm, or behind a light attenuating
sensitive device.                          25 means cooperating therewith,
that the amount    18. A camera as claimed in any one of 5  of light
incident on the photosensitive device  claims 1 to 17, wherein each pulse
is ar- is dependent on the actual aperture at any  ranged to produce a
change in aperture cor- instant.
responding to a fraction of an aperture stage. 16. A camera as claimed in
claim 5 as    19. A camera as claimed in claim  18, 30 appended to claim 3
or in any one of claims  wherein between eight and twelve pulses cor- 10  6
to 14 as appended to both claims 3 and  respond to a change in aperture of
one claim  5, wherein the photosensitive device  aperture stage. is
connected to one input of the differential    20. A  camera as claimed in
claim  19, amplifier, and a resistor which is variable  wherein ten pulses
correspond to a change  35 by the stepping means to correspond with the  in
aperture of one aperture stage. 15  actual aperture at any instant, is
connected    21. A  camera substantially as herein- to the other input of
the differential ampli-  before described, with reference to, and fier.
as shown in, the accompanying drawings. 17. A camera as claimed in any one
of               ABEL & IMRAY, claims 1 to 16 including externally adjust-
Chartered Patent Agents, 20  able circuit means and means for switching
Northumberland House, the adjustable circuit means into the place of
303-306 High Holborn, the photosensitive device in order to enable
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