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RELATING  TO  A PHOTOMETER (71)   We, PIGNONS S.A., of Ballaigues.   A
photometer according to the invention Vaud, Switzerland, a Swiss body
corporate  is characterized in that it comprises: do hereby declare the
invention for which    a) a photodiode supplying a voltage pro- we pray
that a patent may be granted to  portional to the' logarithm  of the light
5 us, and the method by which it is to be  intensity;
50 performed, to be particularly described in   b) an oscillator the
frequency of which is and by the following statement:-      controlled by
said voltage; and The invention relates to photometers of   c) timing means
allowing passage of the the type comprising at least one photo-  pulse of .
the oscillator to the counting io electric element which in use is exposed
to  circuit during a predetermined fixed time. 55 light whose intensity is
to be measured, and    The accompanying drawing shows,' by means for
supplying to a counting circuit a  way of example, an embodiment of the
number of pulses representing the light invention, the single figure being
an electric. intensity.                             circuit diagram
thereof. 15  Such photometers are well known in the   The apparatus shown
comprises a silicon 60 art and are notably used in photography to
photodiode 1 connected to a leadin of an evaluate the exposure time and the
diaph-  amplifier 2 having a high input impedance, ragm -aperture setting
before taking a photo- of the order of 1000 megohm. The photo- graph or a
cinematographic film.  They  diode 1 receives the light diffused by an 20
comprise an oscillator supplying, during a  object to be photographed and
supplies a 65 time interval determined as a function of the  voltage which
increases linearly as a function light intensity, a number of pulses repre-
of the logarithm of its illumination. This senting this intensity.
function  is  very  advantageous  as  it For example, W. German Patent
Specifi- practically  coincides with the exposure 25 cation (DT) No
2,531,858 proposed- an  curve of photographic films.        70 apparatus
for measuring light. intensity by  . The output voltage of amplifier 2 is
- means of a photoresistor associated with a  delivered to one lead-in of a
differential time-delay circuit to provide a time interval amplifier 3
whose other lead-in is connected proportional to the illumination.  During
to a potentiometer 4 providing a voltage 30 this time interval, the
time-delay circuit dis- fixed as' a function of the sensitivity of the 75
inhibits 'an oscillator whose frequency can  photographic film used. be set
as a function of the chosen aperture    The output voltage of amplifier 3
is used setting.                                to control the frequency of
pulses supplied Such an arrangement requires. numerous  by an oscillator
11, the frequency of this 



35 electronic components having appreciable  oscillator being a linear
function of its input 80 tolerances. . A setting of each apparatus thus
voltag.. proves necessary if one wishes :to obtain    By using integrated
amplifying elements, precise indications when measuring a scene  the .
regulations  due  to  tolerance are to be photographed.
eliminated. Moreover, one obtains a direct 40  The invention aims to
provide a photo- conversion of the amplified voltage supplied 85 meter
which is simple  to  assemble, by the photodiode 1 to a frequency directing
advantageously requires no regulation to  proportional  to the  logarithm
of the account for the. tolerances of the com-  measured light intensity.
ponents and has a great measuring sensi-   The pulses of oscillator 11 are
delivered 45 tivity.                               to a binary counter
(divider by two) in the 90    2                         1 571 310
2 form of a JK type flip-flop 5 to enable the  nected to terminal 20
consequently, the determination of half-diaphragms. A timer  lead-ins J and
K of flip-flop 6 are at "1" 12 determines the, time interval during  and
those of fip-flop 7 at "0 ". Thus, only which .division takes place, the
lead-out of  the flip-flop 6 can deliver the pulses. 5 timer 12 being
connected to the lead-ins J- When - the counter 8 reaches the pre- 70- and
K of flip-flop 5.                     selected value, it trips gate 13 so
that flip- The pulses supplied by flip-flop 5 are  flop 6 is switched off
and flip-flop 7 supplies simultaneously supplied to two similar flip-
pulses to counter 9. The value reached by flops 6 and 7, and the output
pulses of  counter 9 at the end of the time set by 10 flip-flops 6 and 7
are delivered to-respective  -timer 12 corresponds to the diaphragm 75
counters -8 and 9.                        aperture to be selected to obtain
a correct The different states of counter 8 corres-  exposure of the film.
pond for example to the various possible    If -the user desires to
photograph with a shutter speeds and those of counter 9 to the given
aperture setting, the lead-out of 15 possible diaphragm  aperture settings.
counter 9 corresponding to this aperture 80 Each counter 8,9 may be
manually pre-  setting is connected by the mobile bridge selected by known
means, not shown.       17 directly to the flip-flop 6 and, via inverter In
the drawing, each counter is shown  15, to the flip-flop 7. This lead-out
is at " 0" at the  moment  when the timer 12 is as having eight lead-outs
which are  con-  switched on and it is, hence the flip-flop 6 85 20 nected
by a respective mobile bridge 16, 17  which is off. The counter 9 thus
counts to a control line 18 of the flip-flops 6 and the pulses until the
preselected value. At 7.                   this moment the selected output
of counter The last lead-out of counter 8 is connected  9 changes from "0"
to "1" so that to a JK type flip-flop 10 whose lead-out  flip-flop 7
isswitched off. The counter 8 90 25 Q is -connected on the one hand, via a
then counts until the. end of the time interval switch 19, to one of two
lead-ins of a NAND   determined by timer 12. The value reached gate 14 and
on the other hand to one of  by  counter 8 corresponds to the required two
lead-ins of another NAND  gate 14. shutter speed as a function of the
selected The switch 19 enables the former connexion  aperture.
95 30 to be broken, 'so that this lead-in 'of gate    It is evident the
means for displaying 



13 is connected to a terminal 20 at level  the values of the two counters
should be " 1 ". The last lead-out of counter 8 is also  provided if the
setting of 'the. cemera is directly connected to the other lead-in of
manual. gate 14 and the lead-out of gate 14 is    A possibility of
selecting sixteen speeds 100 35 connected to the zero-setting lead-in of
is shown in the drawing. To this end, the counter 8. The lead-out of
counter 8 pre- switch 19 is placed to connect the lead-in selected by
mobile bridge 16 is connected to of gate 13 to the lead-out [err] of
flip-flop 10, the second lead-in of gate 13. The lead-out  which lead-out
is at " 0" when the timer 12 of gate 13 may, as shown, be connected by  is
switched on if a speed greater than the 105 40 the  mobile bridge 17 to the
control line  lower eight speeds is desired (or the lower when the mobile
bridge 17 is not connected to- one :of the lead-outs of counter 9. The
eight speeds, the lead-out Q of flip-flop 10 control-line 18 leads directly
to the lead-ins  is .at " I " when the timer 12 is. switched. J and K of
flip-flop 6 and, via an inverter  on, so that the operation is as described
45 (negator) 15, to the 'lead-ins J and K of  above, when the switch 19 is
connected to 110 flip-flop 7.                              terminal 20).
Hence, when the counter 8 In operation, when the user desires to  reaches
its maximum value, the lead-out of take a photograph at a given shutter
speed,  flip-flop 10 changes 'state (passes to "1" he pre-selects the
counter 8 at the corres-  a zero-setting pulse .is given to counter 8 50
ponding value. This involves bringing the  by gate 14, and the counter 8
continues 115 mobile bridge 16 into contact with one of  to count, the
subsequent operation being the the lead-outs of counter 8, this lead-out
same as described before. having a " 0 " output until the preselected    Of
course, a circuit for the general zero- value has been reached. Also, the
mobile  setting of all of the circuits is provided (not 55 bridge. 17 is
set 'as shown to connect gate 13  shown), as is a display for the
"overflow" 120 directly to line 18.: Then the user actuates a  of the
counter(s). rpanual controlto start the timer 12. From    An advantage of
the described photo- this moment, the pulses delivered by oscil-  meter
resides in the possibility of being lator  1, and '.whose frequency is a
function  able, at will, to impose a given shutter speed 60 of the light
intensity measured by photo-  or aperture setting. In effect, the described
125 diode 1, are delivered, after division of their  circuit, starting from
the imposed value, frequency by four by means of the flip-flops  calculates
the second parameter as a func- 5 and 6, to the counter 8. The lead-out of
tion of the light intensity measured by the gate 13 is at logic level " 1 "
as one of its  photoelectric cell (photodiode), the number 65 lead-ins is
at "0" and the other is con-  of pulses delivered by the oscillator 11 130
3                                      1571310
3 during the time interval defined by the timer intensity;
20 12 being a sum of the value representing    b) an oscillator the
frequency of which is the speed and aperture setting for a given
controlled by said voltage; and light intensity.
c) timing means allowing passage of the 5  The time constant of the timer
12 should  pulses of the oscillator to the counting be predetermined during
assembly as a  circuit during a predetermined fixed time.  25 function of
the maximum speed, the mini-   2. A photometer according to claim 1, in 



mum speed and the maximum sensitivity  which the photodiode is connected to
an of the films to be used.                amplifier having an adjustable
amplification 10  WHAT WE CLAIM IS:-                     factor, the output
of the amplifier con- 1. A photometer comprising at least one  trolling the
frequency of the oscillator.   30 photoelectric element which in use is ex-
3. A   photometer  constructed   and posed to light whose intensity is to
be  arranged to operate substantially as de- measured, and means for
supplying to a  scribed with reference to the drawing. 15 counting circuit
a number of pulses re- presenting the light intensity, characterized
SWINDELL & PEARSON, in that it comprises:
Chartered Patent Agents, a) a photodiode  supplying  a voltage
44, Friar Gate, proportional to the logarithm of the light
Derby. Printed for Her Majesty's Stationery Office by The Tweeddale Press
Ltd., Berwick-upon-Tweed, 1980. Published at the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained
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