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Light-sensitive timing circuit

MANY LIG HTS AROUND T HE HOUSE ARE

turned on at sunset and kept on for say
three or four hours. and then turne d off.
Because the same routine is followed al­
mos t every day, the ligh ts can be automat­
ica lly co nt ro lled by a lig ht-se ns itive
ci rcuit com bined with a timer. The circuit
co uld be used to turn on not only lamp s or
securi ty lig hts; it co uld also turn on an
elec tric blanket or any other electrica l de­
vice when the light level falls to a pre­
de termined point. Then. the timer could
keep that device turned on for a pre-set
time period before it shut it off. Figure I
shows suc h a circuit.

How it works
The circ uit is powered by a single-end­

ed 12-volt DC supp ly (no t shown) consist­
ing ora 12. 6-volt transformer and a 7812
voltage regulator. Though a regu lated
supply isn 't really necessary. it does im­
prove the timer 's accuracy. The 741 op­
amp is used to form a comparator with
hysteresis that monitors the outside light
level using a photoresi stor. Tha t means
that the comparator's ou tput goe s high
only after the input to pin 3 crosses a
certain DC value (determined by R2). The
feedback app lied to pin 3 of the compara­
tor causes the output to rema in high until a
negative voltage of sufficient quantity to
overco me the feedback is app lied . Only
then wi ll the output change states . Note
that there are two switching voltages. In
the dead zone (the area between the two
switching voltages). the output wi ll re-

main in the same state that it was pre­
viou sly set to . In other words, if the
ou tput is high , it wi ll remain so as long as
the input is in the dead zone .

Resistor RI and photoresistor SR I form
a voltage divider. R I should be selected to
have the same resis tance as SR I at the
light level at" whic h the lamp is to be
turned on. The photoresistor shou ld be
mo unted near a window and shie lded
from the lamp that it is to control; or it can
be mounted in the same enclosure as the
other component s if the device is to be
mou nted nea r a window. As the light level
dro ps. the photoresis tor increases in resis ­
tance . That increased resistance causes a
greater voltage drop across the photoresis­
tor: an eq ual vo ltage is applied to the non­
inverting inp ut to the comparator through
the 120-ki lohm resistor. When the voltage
at the non-inverting input reaches a level
that' s abou t equa l to the voltage at the
invert ing input of the op-amp, its output
goes from low to high . The level at which
tha t cha nge occurs is con trolled by R2.

When the comparator's outp ut goe s
high . a pul se is generated through capaci­
tor C I that triggers the 2240 timer. The
timer stays on for a set period that is deter­
mined by capacitor C; (10 f.LF) and resistor
R, (8 .2 megohm). With the com ponent
values shown, the timer period is about 3
hours wit h sw itch S3 ope n and abo ut
twice as long wit h it closed .

The timer's ou tpu t is sent to the inver­
ter. tran sistor Q I. The output of that tran ­
sistor. taken from the collector. is used to
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turn transistor Q2 on and off. When Q2 is
turned on it completes a path to ground
through the MOC3010 optocoupler for an
internal LED. That LED triggers a triac
dr iver or diac and that , in turn , triggers
the triac in the lamp circuit. When the
tr iac is turned on curre nt flows to the
lam p.

The LED in series with the optoco upler
serves as a pi lot light. The LED lights to
indicate that the circuit is in operation.

Switch SI is used to manu ally start the
timer by applying a high input to the timer
at pin II; whi le, S2 is used to stop its
operation by app lying a high to the time r's
reset at pin 10. Any or all of the switches
ca n be eliminated if the functions they
co ntro l are not needed . The optoco upler
and triac .can be replaced by a relay if
desired .-Johll A . Wert R-E
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cults, device applications, construction tech­
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition , for U.S. residents only,
Panavise will donate their model 333-The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. It features an eight­
position rotating adjustment, indexing at 45­
degree increments, and six positive lock posi­
tions in the vertical plane, giving you a full ten­
inch height adjustment for comfortable work­
ing.

I agree to the above terms , and grant
Radio-Electron ics Magazine the right to
publish my idea and to subsequently re­
publish my idea in collections or compilations
of reprints of similar articles. I deciare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously pubiished. .
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