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57 ABSTRACT 

An illuminator energizing device, especially for use 
with a microfilm reader or the like, comprises input 
means, time limit means, switch means, pulse generat 
ing means and illuminator energizing control means. 
The time limit means is responsive to the signal from 
the input means. The switch means is responsive to 
the output signal from the time limit means and in 
cludes a first switching circuit assuming ON position 
when the output voltage of the time limit means ex 
ceeds a predetermined level and assuming OFF posi 
tion when said output voltage is below the predeter 
mined level, and a second switching circuit assuming 
OFF and ON positions in response to the ON and OFF 
positions of the first switching circuit, respectively. 

15 Claims, 8 Drawing Figures 
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1 
ILLUMINATOR ENERGIZING DEVICE 

BACKGROUND OF THE INVENTION 
1. Field of the Invention - 

This invention relates to an illuminator energizing de 
vice, and more particularly to an illuminator energizing 
device for efficiently energizing an illuminator, em 
ployed in a microfilm reader or the like. 

2. Description of the Prior Art 
The illuminator energizing device heretofore used 

especially with a microfilm reader or the like has been 
arranged as shown in FIG. 1 of the accompanying 
drawings, namely, such that closing of a power switch 
SW causes a lamp L to be turned on by a commercial 
frequency voltage AC. Therefore, the lamp L. remains 
turned on as long as the power switch SW is closed, and 
this means an unnecessarily long-time energization on 
the lamp which results in a reduced service life of the 
lamp. If the lamp is carefully left on for a longtime, the 
film in the machine may be damaged. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 

device for enabling efficient use of an illuminant or 
light source. 

It is another object of the present invention to pro 
vide a device which is sufficiently responsive to various 
input means for facilitating the energization of an illu 
minator. 

It is still another object of the present invention to 
provide a device which enables elimination of any dam 
age imparted to a film or the like being illuminated. 
According to an embodiment of the present inven 

tion, the device comprises input means, time limit 
means, switch means, pulse generating means and illu 
minator energizing control means. The time limit 
means is operable in response to the operation of the 
input means, and the switch means, responsive to the 
time limit means, includes a first switching circui as 
suming ON position. when the output voltage of the 
time limit means exceeds a predetermined voltage level 
and assuming OFF position when said output voltage is 
below the predetermined voltage level, and a second 
switching circuit assuming OFF and ON positions in re 
sponse to the ON and OFF positions of the first switch 
ing circuit, respectively. 
The pulse generating means is inoperative in the ON 

position of the second switching circuit but is switched 
on and off with the charging and discharging of a pulse. 
generating capacitor in the OFF position of the second 
switching circuit. The pulse generation renders con 
ductive a gated switching element of the illuminator 
control means inserted in the lamp circuit to which is 
applied a commercial frequency voltage. 
When a user begins to operate a reader or the like, 

an operating signal is applied from the input means to 
the time limit means to operate the switch means in ac 
cordance with such signal. In response thereto, the 
pulse generating means generates a pulse to effect the 
illuminator energization. Thereafter, upon completion 
of the operation, i.e., after a predetermined time set by 
the time limit circuit, the energizing signal is cut off. 
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BRIEF DESCRIPTION OF THE DRAWINGs 
The invention will become fully apparent from the 

following detailed description thereof. taken in con 
5 junction with the accompanying drawings, in which: 
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FIG.1 diagrammatically shows the electrical connec 
tion of the illuminator energizing circuit according to 
the prior art; 
FIG. 2 is a circuit diagram showing an embodiment 

of the illuminator energizing control device according 
to the present invention; 
FIG. 3 illustrates waveforms explaining the opera 

tions in case of application of DC input signals; 
FIG. 4 is a circuit diagram showing the electrical con 

nection employing input means and DC input signals 
according to another embodiment of the present inven 
tion; m 

FIG. 5 is a perspective view of a microfilm reader 
with the device of the present invention mounted 
thereon; 
FIG. 6 is a transverse cross-sectional view of the 

input switch portion of the reader shown in FIG. 5; 
FIG.7 shows the electrical connection in an embodi 

ment of the high impedance amplifier circuit used as 
input means; and 
FIG. 8 illustrates waveforms explaining the opera 

tions in case of application of AC input signals when 
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the high impedance amplifier circuit is used. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
Referring first to FIG. 2, there is shown an arrange 

ment according to an embodiment of the present inven 
tion which comprises a time constant circuit 2 includ 
ing a transistor Tr1 to which is applied a control signal 
as input voltage, a first switching circuit 3 consisting of 
a transistor Tr2 turned on when the output voltage of 
the time constant circuit exceeds the Zener voltage Vzd 
of a Zener diode ZD and turned off when the output 
voltage of the time constant circuit is below the Zener 
voltage Vzp, a second switching circuit 4 consisting of 
a transistor Tr3 turned off and on in response to the ON 
and OFF positions of the first switching circuit 3, and 
a pulse generator circuit 5 consisting of a unijunction 
transistor UJTinoperable in the ON position of the sec 
ond switching circuit 4 but turned on and off in re 
sponse to the charging and discharging of a pulse gen 
erating capacitor C2 during the OFF condition of the 
second switching circuit 4 to thereby close a Triac in 
a lamp circuit 6 to which is applied a commercial fre 
quency voltage AC. . . . 

In the above-described arrangement, a DC input volt 
age as shown in FIG. 3a is applied through a diode to 
the capacitor C1 in the time constant circuit 2 to 
charge the capacitor. . . . - 
The charging voltage Vc of the capacitor C1 renders 

the transistor Tr1 conductive, and when its emitter 
voltage or the output voltage Vo of the time constant 
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circuit 2 exceeds the Zener voltage Vzp of the Zener 
diode ZD as shown in FIG. 3b, the transistor Tr2 in the 
first switching circuit.3 is rendered conductive and this 
in turn renders the transistor Tr3 in the second switch 
ing circuit 4 non-conductive. As a result, the capacitor 
C2 of the pulse generator circuit 5 is charged to render 
the transistor UJT conductive, whereafter the charge in 
the capacitor C2 is discharged through the primary 
winding of a pulse transformer T to thereby render the 
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transistor UJT non-conductive. In this way, the transis 
tor UJT is turned on and off with the charging and dis 
charging of the capacitor C2 to generate a pulse in the 
secondary winding of the pulse transformer T, so that 
the Triac is closed to turn on the lamp L with a com 
mercial frequency voltage AC. In FIG. 3c, the period 
of time Tc is the duration of the DC input voltage, 
which of course is the period during which the lamp L 
is turned on. 
When the user has completed his operation, i.e., 

5 

10 
when the period of time Tc has terminated, the DC 
input voltage is cut off as indicated in FIG.3a to cause 
the capacitor C1 to discharge through the base emitter 
of the transistor Tr1 until the output voltage Vo of the 
time constant circuit 2 is gradually reduced to a level 
below the Zener voltage Vzp as shown in FIG. 3b, 
whereupon the transistor Tr2 is rendered non 
conductive and thereby the transistor Tr3 is rendered 
conductive. As a result, the capacitor C2 is short 
circuited by the conduction of the transistor Tr3 and 
thus it is not charged, whereby the transistor UJT is 
maintained in its OFF condition. Thus, the secondary 
winding of the pulse transformer T generates no pulse, 
so the Triac is opened to turn off the lamp L. The pe 
riod of time Tp in FIG. 3c is the period from the open 
ing of the normally open contact of microswitch to the 
turn-off of the lamp L. Once this period has passed, the 
transistor T r3 maintains its ON position to keep the 
lamp L turned off unless the reader is operated to close 
the microswitch (not shown). 
FIG. 4 shows another embodiment of the present in 

vention which employs a self-return switch as input 
means. In this embodiment, the microswitch Msw for 
applying a DC voltage to the transistor Tr1 is provided, 
as shown in FIG. 5, on the center portion of a carrier 
arm 8 which may be touched by the user's hand during 
the operation of the reader 7. FIG. 6 shows a transverse 
cross-sectional view of the switch portion so provided. 
With this arrangement, operation of the reader 7 
causes the user's hand to touch a microswitch plate 10 
supported by the support arm 8, thus closing the nor 
mally open contact No of the microswitch Msw as 
shown in FIG.3a to permit a DC voltage to be supplied 
to the capacitor C1 in the time constant circuit 2 to 
charge the capacitor. Also in FIG. 4, in the same man 
ner as described previously, the charging voltage Vc of 
the capacitor C1 renders the transistor Tr1 conductive, 
and when its emitter voltage or the output voltage Vo 
of the time constant circuit 2 exceeds the Zener voltage 
Vz of the Zener diode ZD as shown in FIG. 3b, the 
transistor Tr2 in the first switching circuit 3 is rendered 
conductive and this in turn renders the transistor Tr3 
in the second switching circuit 4 non-conductive. As a 
result, the capacitor C2 of the pulse generator circuit 
5 is charged to render the transistor UJT conductive, 
whereafter the charge in the capacitor C2 is discharged 
through the primary winding of the pulse transformer 
T to thereby render the transistor UJT non-conductive. 
In this way, the transistor UJT is turned on and off with 
the charging and discharging of the capacitor C2 to 
generate a pulse in the secondary winding of the pulse 
transformer T, so that the Triac is closed to turn on the 
lamp L with a commercial frequency voltage AC. In 
FIG. 3c, the period of time Tcl is the period during 
which the normally open contact No of the microswitch 
Msw is closed, and this of course is the period during 
which the lamp L is turned on. 
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4. 
When the user's hand is released from the micro 

switch plate 10 upon completion of the operation of the 
reader 7, the normally open contact No of the micro 
switch Msw is opened as shown in FIG. 3a, to cause the 
capacitor C1 to discharge through the base-emitter of 
the transistor Tr1 until the output voltage Vo of the 
time constant circuit.2 is gradually reduced to a level 
below the Zener voltage Vz as shown in FIG. 3b, 
whereupon the transistor Tr2 is rendered non 
conductive and thereby the transistor Tr3 is rendered 
conductive. As a result, the capacitor C2 is short 
circuited by the conduction of the transistor Tr3 and 
thus it is not charged, whereby the transistor UJT is 
maintained in its OFF condition. Thus, the secondary 
winding of the pulse transformer T generates no pulse, 
so the Triac is opened to turn off the lamp L. The pe 
riod of time Tp in FIG. 3c is the period from the open 
ing of the normally open contact No of microswitch 
Msw to the turn-off of the lamp L. Once this period has 
passed, the transistor Tr3 maintains its ON position to 
keep the lamp L turned off unless the reader 7 is oper 
ated to close the microswitch Msw. 
FIG. 7 shows a high impedance input circuit em 

ployed as a precircuit. The input terminal of this circuit 
is of high impendance and the input signal applied 
thereto may be an AC voltage induced in the human 
body. More specifically, the present embodiment uti 
lizes as the input means the high impedance and high 
gain input circuit of FIG. 7, whose output is connected 
as an input to the circuit of FIG. 2. Thus, when the 
input terminal In is touched by the user's hand, the 
commercial frequency voltage ac induced in the human 
body as shown in FIG. 8a is applied to the input termi 
nal In and then amplified by an amplifier circuit 1a, 
whereafter it is rectified by a diode D and applied to the 
capacitor C1 in the time constant circuit 2 to charge 
the capacitor as explained in connection with FIG. 4. 

The charging voltage Vc of the capacitor C1 renders 
the transistor Tri conductive, and when its emitter 
voltage or the output voltage Vo of the time constant 
circuit 2 exceeds the Zener voltage Vzp of the Zener 
diode ZD as shown in FIG. 8b, the transistor Tr2 in the 
first switching circuit 3 is rendered conductive and this 
in turn renders the transistor Tr3 in the second switch 
ing circuit 4 non-conductive. As a result, the capacitor 
C2 of the pulse generator circuit 5 is charged to render 
the transistor UJT conductive, whereafter the charge in 
the capacitor C2 is discharged through the primary 
winding of the pulse transformer T to thereby render 
the transistor UJT non-conductive. In this way, the 
transistor UJT is turned on and off with the charging 
and discharging of the capacitor C2 to generate a pulse 
in the secondary winding of the pulse transformer T, so 
that the Triac is closed to turn on the lamp L with a 
commercial frequency voltage ac. In FIG. 8c, the pe 
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riod of time Tc is the period during which the user's 
hand is in contact with the input terminal In, and this 
of course is the period during which the lamp L is 
turned on. . 
When the user's hand is released from the input ter 

minal In, the commercial frequency voltage ac induced 
in the human body is no longer applied to the inputter 
minal In as shown in FIG. 8a, to cause the capacitor C1 
to discharge through the base-emitter of the transistor 
Tr1 until the output voltage V of the time constant cir 
cuit 2 is gradually reduced to a level below the Zener 
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voltage Vzp as shown in FIG. 8b, whereupon the tran 
sistor Tr2 is rendered non-conductive and thereby the 
transistor Tr3 is rendered conductive. As a result, the 
capacitor C2 is short-circuited by the conduction of the 
transistor Tr3 and thus it is not charged, whereby the 
transistor UJT is maintained in its OFF condition. 
Thus, the secondary winding of the pulse transformer 

5 

T generates no pulse, so the Triac is opened to turn off 
the lamp L. The period of time Tp in FIG. 8c is the pe 
riod from the release of the user's hand from the input 
terminal In to the turn off of the lamp L. Once this pe 
riod has passed, the transistor Tr3 maintains its ON. po 
sition to keep the lamp L turned off unless the input 
terminal In is touched by the user's hand. 
Where the lamp Lused in the described embodi 

ments is an incandescent lamp which presents a very 
low resistance value at room temperatures, a surge cur 
rent absorbing resistor must be inserted in the lamp cir 
cuit 6 to protect the lamp against any surge current 
which may flow at the moment the Triac is closed. 
According to the present invention, as will be appre 

ciated from the foregoing, the lamp is turned on only 
during the period in which the input signal is being ap 
plied, i.e., the period during which the reader is being 
operated, plus a predetermined time after the input sig 
nal has been cut off or after the operation of the reader 
has been completed. This is useful to remarkably in 
crease the service life of the lamp and to prevent the 
film on the reader from being thermally damaged. Fur 
thermore, as seen in the described various embodi 
ments, control may be accomplished by the use of vari 
ous input signals and this is highly effective especially 
in applications of the present invention. 
We claim: 
1. An illuminator energizing control device for film 

readers and the like, comprising: 
input means for producing an electric operating sig 

nal; 
time limit means responsive to the signal from said 
input means for defining a predetermined time du 
ration; 

switch means responsive to the output signal from 
said time limit means; and 

control means responsive to the output signal from 
said switch means for energizing an illuminator, 
said control means comprising means for generat 
ing a sequence of pulses during said predetermined 
time duration and semiconductor means respon 
sive to said pulses for connecting said illuminator 
to a source of energizing current. 

2. An illuminator energizing control device for film 
readers and the like, comprising: 
input means for accepting or producing an electric 
operating signal; 

time limit means responsive to the signal from said 
input means for defining a predetermined time du 
ration; 

switch means responsive to the output signal from 
said time limit means; 

illuminator energizing control means including 
means responsive to the output signal from said 
switch means for generating a sequence of pulses 
during said predetermined time duration and semi 
conductor means responsive to said pulses for con 
necting an illuminator to an alternating current 
supply; and 
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6 
a low voltage direct current supply for said input 
means, time limit means, switch means and control 
caS. 

3. An illuminator energizing control device accord 
ing to claim 2, wherein said switch means comprises a 
first switching circuit assuming ON position when an 
output voltage of the time limit means exceeds a prede 
termined voltage level and assuming OFF position 
when said output voltage is below the predetermined 
voltage level, and a second switching circuit assuming 
OFF and ON positions in response to the ON and OFF 
positions of said first switching circuit, respectively. 
4. An illuminator energizing control device accord 

ing to claim 2, wherein said semiconductor means is a 
gated switching element inserted in an illuminator en 
ergizing circuit to which is applied a commercial fre 
quency alternating voltage. 

5. An illuminator energizing control device accord 
ing to claim 3, wherein said means for generating a se 
quence of pulses includes a pulse generating capacitor 
which is inoperative in the ON position of said second 
switching circuit of said switch means but operative in 
the OFF position of said second switching circuit. 

6. An illuminator energizing control device for film 
readers and the like, comprising: 
input means having a self-return switch for producing 
an electric operating signal; 

time limit means responsive to the signal from said 
input means for defining a predetermined time du 
ration; 

switch means responsive to the output signal from 
said time limit means; 

illuminator energizing control means including 
means responsive to the output signal from said 
switch means for generating a sequence of pulses 
during said predetermined time duration and semi 
conductor means responsive to said pulses for con 
necting an illuminator to an alternating current 
supply; and 

a low voltage direct current supply for said input 
means, time limit means, switch means and control 

caS 

7. An illuminator energizing control device accord 
ing to claim 6, wherein said self-return switch is pro 
vided at a location where it may be touched by a hand 
during operation of a reader and is connected so as to 
charge a capacitor through a diode in said time limit 
means during a brief operation of said switch. 

8. An illuminator energizing control device accord 
ing to claim 6, wherein said switch means comprises a 
first switching circuit assuming ON position when an 
output voltage of the time limit means exceeds a prede 
termined voltage level and assuming OFF position 
when said output voltage is below the predetermined 
voltage level, and a second switching circuit assuming 
OFF and ON positions in response to the ON and OFF 
positions of said first switching circuit, respectively. 

9. An illuminator energizing control device accord 
ing to claim 6, wherein said semiconductor means is a 
gated switching element inserted in an illuminator en 
ergizing circuit to which is applied a commercial fre 
quency alternating voltage. 

10. An illuminator energizing control device accord 
ing to claim 8, wherein said means for generating a se 
quence of pulses includes a pulse generating capacitor 
which is inoperative in the ON position of said second 



7 
switching circuit of said switch means but operative in 
the OFF position of said second switching circuit. 

11. An illuminator energizing control device for film 
readers and the like, said device comprising: 
input means having high impedance amplifier means 
for producing a signal upon detection of a A. C. 
voltage induced in a nearby human body; 

time limit means responsive to the signal from said 
input means for defining a predetermined time du 
ration; 

switch means responsive to the output signal from 
said time limit means; 

illuminator energizing control means including 
means responsive to the output signal from said 
switch means for generating a sequence of pulses 
during said predetermined time duration and semi 
conductor means responsive to said pulses for con 
necting an illuminator to an alternating current 
supply; and 

a low voltage direct current supply for said input 
means, time limit means, switch means and control 
hears, 

12. An illuminator energizing control device accord 
ing to claim 11, wherein said switch means comprises 
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a first switching circuit assuming ON position when an 
output voltage of the time limit means exceeds a prede 
termined voltage level and assuming OFF position 
when said output voltage is below the predetermined 
voltage level, and a second switching circuit assuming 
OFF and ON positions in response to the ON and OFF 
positions of said first switching circuit, respectively. 

13. An illuminator energizing control device accord 
ing to claim 11, wherein said semiconductor means is 
a gated switching element inserted in an illuminator en 
ergizing circuit to which is applied a commercial fre 
quency alternating voltage. 

14. An illuminator energizing control device accord 
ing to claim 11, wherein said input means has its input 
terminal provided at a location where it may be 
touched by a hand during operation of a reader. 

15. An illuminator energizing control device accord 
ing to claim 12, wherein said means for generating a se 
quence of pulses includes a pulse generating capacitor 
which is inoperative in the ON position of said second 
switching circuit of said switch means but operative in 
the OFF position of said second switching circuit. 
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