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(57] ABSTRACT

A series circuit consiting of a device for obtaining a
constant voltage and a resistor, a series circuit consist-
ing of a resistor and a charging-discharging circuit
adapted to be charged to a predetermined level when
a trigger switch is closed and then gradually dis-
charged, and a circuit consisting of a lamp, a switching
circuit and its output circuit, are connected in parallel
to each other and to a DC power source. The control
voltage and the reference voltage of the switching cir-
cuit are derived from the junction between the charg-
ing-discharging circuit and the resistor connected in
series thereto and the junction between the device for
obtaining a constant voltage and the resistor con-
nected in series thereto, respectively. When the volt-
age of the DC power source drops below the rated
voltage, the voltage difference between said two junc-
tions is increased so that the “on” time of the switch-
ing circuit is increased, thereby increasing the lighting
time of the lamp.

5 Claims, 3 Drawing Figures
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DEVICE FOR CONTROLLING LIGHTING TIME OF
LAMP

BACKGROUND OF THE INVENTION

The present invention relates to a device for control-
ling a lighting time of a lamp.

An illumination device incorporating the so-called
CR discharge type timer consisting of a capacitor and
a resistor connected in parallel thereto is used in a cam-
era of the type capable of superimposing desired data
such as dates upon a film together with a subject. A
trigger switch is actuated in response to the shutter re-
lease operation or by a suitable actuating member to
energize the illumination device to turn on a lamp,
thereby illuminating desired data to be superimposed
upon a film. However, when the voltage of the power
source for the illumination device drops, the quantity
of light emitted from the lamp is reduced and the light-
ing or ““on” time of the lamp, which is determined by
the CR timer, is also decreased, resulting in the under-
exposure of the data to be superimposed. It is economi-
cally disadvantageous to replace a power source such
as a dry cell too frequently, but when the power source
whose voltage drops below a certain level is not re-
placed, the failure in data superimposition occurs.

SUMMARY OF THE INVENTION

In view of the above, the present invention provides
an improved device for controlling a lighting time of a
lamp, in which a device for obtaining a constant voltage
is inserted into a CR timer so that the on time interval
of the timer may be increased as the voltage drop of the
power source is increased, thereby preventing the drop
in quantity of light emitted from the lamp.

Briefly stated, according to the present invention, a
charging-discharging circuit adapted to be charged to
a predetermined constant voltage when a trigger switch
is closed and to start the discharge as soon as the trigger
switch is opened, a switching circuit for controlling the
current flowing through a lamp, and a series circuit
consisting of a resistor and a device such as a zener
diode for obtaining a constant voltage, are connected
to parallel to each other and to a DC power source. The
base of a switching element in the first stage of the
switching circuit is connected to the charging-
discharging terminal to be referred to as the point a
hereinafter of the charging-discharging circuit, and the
emitter is connected to the junction of the device such
as a zener diode for obtaining a constant voltage and
the resistor in said series circuit. (the latter junction
will be referred to as the point b hereinafter.) The
switching element is turned on when the voltage differ-
ence between the points ¢ and b is within a predeter-
mined range, so that a lamp is turned on. The voltage
at the point b varies as the voltage of the DC power
source varies. The charging-discharging circuit is al-
ways charged to a predetermined constant voltage so
that the larger the voltage drop of the DC power
source, the longer the time when the voltage at the
points ¢ and b are equal becomes. As a result, the light-
ing time of the lamp is increased accordingly.

The present invention will become more apparent
from the following description of preferred embodi-
ments thereof taken in conjunction with the accompa-

nying drawing.
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2
BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a circuit diagram of a first embodiment of
the present invention;

FIG. 2 is a graph used for the explanation of the
mode of operation thereof, and

FIG. 3 is a circuit diagram of a second embodiment
of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS:

First Embodiment, FIGS. 1 and 2

FIG. 1 is a diagram of a circuit for turning on a lamp
L in order to superimpose the data such as date upon
a film loaded in a camera. SW is a trigger switch which
is closed for a very short time and then opened in re-
sponse to a shutter release operation or by a suitable
actuating member. R, is a resistor; R,, a variable resis-
tor; Ry, a resistor; C, a capacitor connected in parallel
with the variable resistor R,; D;, a device such as a
zener diode for obtaining a predetermined constant
voltage connected in parallel with the variable resistor
R, and the capacitor C; Tr, and Try, NPN transistors;
and Tr, a PNP transistor. These transistors Tr,, Tr, and
Try make up a switching and amplifier circuit. E is a
power source; and D, a device, such as a zener diode
for obtaining a predetermined constant voltage, con-
nected in parallel with the lamp L and the transistor Tr;
and connected in series to the resistor Ry and the power
source E.

Next the mode of operation will be described. When
the trigger switch SW is closed for a very short time, the
capacitor C is charged. The voltage across the capaci-
tor C has a predetermined level because the zener
diode D, is connected in parallel with the capacitor C.
Therefore whether the voltage of the power source E
is E, or E, in FIG. 2, the voltage charged across the ca-
pacitor C is always E,. The voltage at the junction a at
the base of the transistor Tr,, the resistor R, and the ca-
pacitor C, is higher than the voltage at the junction b
at the zener diode D,, the emitter of the transistor Tr,
and the resistor R;. The voltage at the junction b is
lower than the voltage of the power source E by a volt-
age drop across the zener diode D,. As a result the base
voltage of the NPN transistor Tr, is higher than the
emitter voltage so that the transistors Try Tr, and Try
are turned on. The lamp L is thus turned on. Then the
discharge of the capacitor C through the resistor R, is
started so that when the voltage at the junction a and
hence the base potential of the transistor Tr, becomes
lower than the voltage at the junction b and hence the
emitter potential, the transistor Tr, is turned off Tr,,
Tr; and, thereby turning off the lamp L.

When the voltage of the power source E drops below
its rated voltage, the voltage charged across the capaci-
tor C remains unchanged while the voltage at the junc-
tion b drops below the voltage obtained when the volt-
age of the power source does not drop. Therefore, the
on time of the transistor Tr; becomes longer so that the
exposure or on time of the lamp L is also increased.
This will be described with reference to FIG. 2 illustrat-
ing the charging-discharging characteristic curve of the
capacitor C. When the trigger switch SW is closed, the
voltage across the capacitor C increases from zero to
E, (which is constant because of the zener diode Dy).
When the lamp L is turned on, the voltage across the
capacitor C gradually drops. (The switch SW remains
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“off”). When the voltage of the power source E is Eq,
the voltage at the junction b is E,, and the lamp L is
turned on for a time interval T,. When the voltage of
the power source E drops to E,, the voltage at the junc-
tion b becomes E,, and the lamp L is turned on for a
time interval T, which is longer than the time interval
T;.

Second Embodiment, FIG. 3

The second embodiment whose circuit diagram is
- shown in FIG. 3 is substantially similar in arrangement
to the first embodiment except that a transistor Tr, with
a differentiating circuit consisting of a capacitor C, and
a resistor R, is inserted in place of the switch SW.
Therefore when the trigger switch SW,, is closed, the
differentiated voltage is applied to the base of the tran-
sistor Tr, so that even when the trigger switch SW, is
closed for a relatively long time, the lamp L is turned
on for a time interval corresponding to the voltage of
the power source.

In the first and second embodiments of the present
invention, the decrease in quantity of light emitted
from the lamp L due to the voltage drop of the power
source may be compensated by varying the resistance
of the variable resistor R, and by selecting suitable
zener diodes D, and D,. When the device of the present
invention is incorporated in a camera capable of super-
imposing the data, the service life may be increased and
the failure in data superimposition may be prevented.

It is to be understood that instead of the NPN transis-
tors Tr, and Tr, and the PNP transistors Tr, and Try,
the PNP and NPN transistors may be used with the po-
larities of the power source and zener diodes reversed.

What is claimed is: '

1. A Device for controlling a lighting time interval of
a lamp, comprising;

a. a DC power source having a nonconstant voltage

output;

b. a charging-discharging circuit and a trigger switch
connected in series, the series combination being
connected in parallel with said DC power source
and charged to a constant predetermined voltage
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45

50

60

4

d. a lamp connected to said switching circuit so as to
be turned on and off in response to the state of said
switching circuit;

e. a series circuit comprising a resistor and means for
obtaining a constant voltage. said series circuit
being connected in parallel with said DC power
source to obtain a voltage at the junction of the re-
sistor and the constant voltage means which is the
voltage of the DC power source less the constant
voltage drop of said constant voltage means; and

f. a switching element having a control terminal and
a reference terminal in said switching circuit, said

- control terminal being connected to said charging-
discharging circuit and said reference terminal
being connected to the junction between said
means for obtaining a constant voltage and said re-
sistor, the difference between the voltage at the
control terminal and the voltage at the reference
terminal being an inverse function of said DC
power source voltage output and the voltage differ-
ence controlling the state of said switching circuit
such that said switching circuit turns on said lamp
for a longer time interval as said DC power source
voltage output decreases. '

2. A device as defined in claim 1 wherein said charg-
ing-discharging circuit comprises:

a capacitor;

a variable resistor; and

a second means for obtaining a constant voltage, said
capacitor, said resistor and said means for obtain-
ing a constant voltage being connected in parallel
with each other.

3. A device as defined in claim 1 wherein said trigger
switch comprises a switch and circuit means for provid-
ing a differentiated output pulse, the duration of said
pulse being substantially independent of the duration of
activation of said trigger switch.

4. A device as defined in claim 3 wherein said circuit
means comprises:

a transistor; and

a differentiating circuit activated by said switch and
connected to the base of said transistor.

5. A device as in claim 2 wherein said means for ob-

taining a constant voltage is a zener diode.
3 * * * *



