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ABSTRACT: A photoresistor circuit for light measuring
devices for use with photocameras in which a pair of photore-
sistors are connected in a voltage divider relationship across a

. source of potential and are under constant illumination by a

light source. While one of the photoresistors is also illu-
minated by the light received from the object being photog-
raphed, whereby the time delay and light memory effects ad-
versely accompanying the photoresistors are eliminated.
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PHOTORESISTOR CIRCUIT FOR LIGHT MEASURING
ARRANGEMENTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a light measuring circuit arrange-
ment and, more particularly, to a circuit arrangement having
photoresistors therein connected in voltage divider relation-
ship with a source of potential and being exposed to a constant
and to a differential light intensity. .

2. Description of the Prior Art

Photoresistors, instead of photo-voltaic elements, have
found a steadily growing application.in photographic exposure
meters and .exposure control units, since by means of the
former a higher sensitivity can be attained. A disadvantage ac-
companies the photoresistors in that they. require the use of a
battery. However, with the advance of the technology elec-
tronic circuits are more frequently employed in exposure me-
ters and exposure control. units, which circuits require - the
presence of a battery in any case. Therefore, the above-men-
tioned drawback of photoresistors when compared with: those
of selenium photoelectric elements, for example, is negligible.
Nevertheless, even in the case of electronic circuits, there are
still two undesired properties of photoresistors present, name-
ly the time delay and the so-called:light memory. The time
delay is longest when the illumination intensity is low; the light
memory more adulterates the result of measurement when the
difference between the light:intensity-to which the photore-
sistor has been exposed to. before the measurement, and that
which is being measured is greatest.

SUMMARY OF THE INVENTION

It is, therefore, the .primary .object of .this .invention to
eliminate effectively.the above-mentioned defects, namely the
time delay and light memory in electronic exposure meters
and exposure control units.

According to the present invention, this object is attained,
so that a pair of photoresistors are connected to form a voltage
divider, both photoresistors being permanently and constantly
illuminated by an internal light source and that one.of the pho-
toresistors is additionally exposed to the light reflected by the
object being photographed.

It is the advantage of this arrangement that, due to the addi-
tional illumination, the actual measuring photoresistor
operates at a higher light level whereby its time delay is:con-
siderably reduced.

Furthermore, in view of the additional illumination, the
ratio between both illumination intensities to which the pho-

toresistor is exposed during the measurement of two different -

objects, is diminished so that the error arising from the Jight
memory is considerably reduced. ‘

As a consequence of the constant illumination of both pho-

toresistors, the .intensity variations of the light source which
constantly illuminates both photoresistors -have no influence
on the measurement.

The manner in which the aboye objects of the invention are
accomplished is more fully described below with reference to
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of one embodiment of the
photoresistor circuit according to this invention;

FIG. 2 is a graph showing the relation between the re-
sistance of the photoresistors of FIG. 1 and the illumination;

FIG.:3 is a schematic diagram of another embodiment of the
photoresistor circuit for exposure meters or exposure control
units;

FIG. 4 js a schematic diagram of the photoresistor circuit

according to this invention as used.in connection with a light -

responsive adjustment of electronically controlled shutters in
cameras; .

FIG. 5 shows a camera with adjusting means for the light-at-
tenuator coupled to the camera settings; - )
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ring of a manual exposure meter; and
FIG. 7-illustrates in more detail the coupling of the light at-
tenuator to the objective diaphragm.

5  DESCRIPTION OF THE PREFERRED EMBODIMENTS

The first exemplary embodiment of this invention is shown
in FIG. 1, representing an electronic balanced exposure meter
or exposure control unit provided with a null galvanometer.

" Both photoresistors 3 and 4 are connected in a series with bat-
tery 1 and switch'2. A small pilot lamp 5 is arranged in parallel
to the photoresistors and after switching on switch 2, it illu-
minates constantly both photoresistors 3 and 4. In front of the
photoresistor 3 there is provided an adjustable light attenuator
6, such as an adjustable diaphragm. A differential amplifier is
operatively connected to the photoresistor voltage divider
which is formed by photoresistor 3 and photoresistor 4. For
this purpose, the top A of the photoresistor voltage divider is
connected to the base of a first transistor 7, whereas a second

20 ‘transistor 8 has its base connected to the top B of a voltage

divider which is formed by ohmic resistors 9-and 10 having
‘their end terminals connected also in series with battery 1 and
switch 2. The emitters of both transistors 7 and 8 are con-
nected via a resistor 11 to the minus pole of battery 1, whereas
25 -the collectors are connected via resistors 12 and 13, respec-
tively, to-the plus pole of battery 1. Between the connection
point C of transistor 7 and resistor 12 on the one hand and the
connection point D of transistor 8 and resistor 13 on the other
hand, a null galvanometer 14 is connected. A resistor 15, con-

30 -nected in parallel to the photoresistor 4 is used to adjust the

characteristic curve of the latter to that of photoresistor 3.
The above-described arrangement operates as follows:

After the switch 2 has been closed, the pilot lamp § illuminates

both photoresistors 3 and 4. The photoresistor 3 is in addition

35 also exposed to the light reflected from the object being

photographed and passing through the adjustable diaphragm
6. The photoresistor voltage divider formed by photoresistors
3 and 4 controls transistor 7, whereas transistor 8 is controlled
by means of an ohmic voltage divider formed by resistors-9
40 and10.In response to the illumination intensity upon photore-
sistor 3 which is affected by the incident light, electric current
flows through the null galvanometer 14 either in the one
direction or in the opposite one. The null instrument current
may be set or balanced by adjusting the light attenuator 6, to

vary the illumination intensity on photoresistor 3.

As shown in FIG. 6, the adjusting member of the light at-
tenuator 6 is, in case of a manual exposure meter, coupled
with a’knob 55 provided with a scale means, such as, for exam-
ple, a graduated ring 55a. Provided that the exposure control
unit is present in the camera 58, as illustrated in FIG. §, then
the adjusting member 6a is coupled by coupling means 57 with
the setting means 56 of the camera.

The mode of operation of the resistor 15 will now be
described in more detail. Even if the pilot lamp 5 transmits less
light due to its natural aging or due to low voltage in the bat-
tery, no adulteration of the measurement will occur. Be as-
sured that no current flows through the galvanometer 14 if an
equal voltage drop is on photoresistors 3 and 4, the charac-
60 teristic curves of which, R = f(E) (whereby R = the resistance

of photoresistors in K ohms and E=the illumination in
lumen) being graphically illustrated in FIG. 2. For example,
the pilot lamp 5 illuminates the photoresistors 3 and 4 by 100
lumen, respectively. Due to this action, the photoresistor 3
65 has a resistance value of 10K ohms and the value of the
photoresistor 4 is 8.2K ohms. Now, when the light reflected
from the object being photographed increases the illumina-
tion intensity on the photoresistor 3 to an extent when a
resistance ratio 1:1 sets in, then the galvanometer 14 is with-

70 out current again. In the aforementioned example, an.addi-

tional illumination AE= 20 lumen is necessary to attain the
above result.

If the photoresistors 3and 4due to the decreased brightness
of the pilot lamp 5 are illuminated by 50 lumen each. the re-
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