THIS circuitmeets therequirement for asim-

ple, low-cost timer with a timing range
ofaless than a second toseveral tens of hours,
and a thyristor-based mains interface capa-
ble of controlling inductive loads.

The circuit consists basically of a timer
section and a switching section. The timer
derivesits accyracy from the mains frequency:
50 Hz or 60 Hz. Components R4, R3, R2, C1
D1 and D2 convert the mains voltage into a
clock signal for binary ripple counter IC1, a
4040, Counters IC1,1C3, and an 8-input AND
gate, }C4, formaprogrammable divider. When
the time set with the jumper wire(s) at the
outputs of IC2 and IC3 has elapsed, the out-
put of 1C4 goes low and causes bistable IC2b-
IC2¢ to toggle. As a result, the gate drive of
thyristor Thl is removed, and the load con-
nected to K2 is switched off. To prevent mains
pollution and switching noises, the load is
switched during the zero crossing of the mains
voltage. The timer can also be used to switch

», onaloadafter the preprogrammed time <197>
" this only requires wire jumper Y to be fitted
instead of "Z".

The fimeis setby fitting a maximum of eight

wires belween the $-input AND gate and the
counter outputs. The actual time is the sum
of all selected times listed in the table.
The 12-V supply voltage for the circuit is ob-
tained from the mains with the aid of a sin-
gle-phase rectifier, D3. The supply voltage is
stabilized and smoothed by zener diode D)5
and reservoir capacitor C6. :

The two series resistors in the rectifier, R16
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ircuit carries dangerotis voltagesat a mimber of points, fiever work
iys is.cotinéeted to it. Make,sure that no part of the circuit can be

and R17, must not be replaced by a single : "'x i 5 9 T
100-k€Q resistor. Remember, the total voltage 1Na1a mftg’ A
drop across R16 and R17 is of the order of _ oy o ;?’;,: o5 9 ‘;:f;ﬂ:?
220 V {ata mains voltage of 240 V), whichis s G A o Egpif";g—
too much for a single resistor rated at 0.5 W. ] Ee B T
The same applies to resistors R3 and R<. bt o ng':g
Thetimeris actuated by pressing push-but- o N e g -
ton S2. Note that actuating the timer means

that the lead is switched orn or off, depend-
ing onwhetherjumper Y or Zis fitted. During
" the timing cycle, the circuit can be reset by
----- - pressing SZagain, Thisstartsa full timing cy«le,
irrespective of when the switch was pressed.
The timing cycle can be stopped by pressing
51. Provision is made for electronic control of
the start and stop functions. This is achieved
with the aid of two optocouplers, IC5 and
iC6. The electronic control inputs, K3 and
K4, areelectrically isolated from the timer, and
can be driven with control voltages of 5 V.
The construction of the timer is straightfor-
ward. A minimum of wiring is required since
all parts are contained on a single printed-
circuit board. The start and stop switched
must be rated at 250 V because they are at
mains potential. The circuit must be fitted
intoan ABSenclosure with non-metallicscrews.
Take care to provide adequate strain reliefs
4 and insulation of the mains input and output
cables.
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