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Clock Pulse Generator
Ed Flier (The Netherlands)

F o r  m a n y  y e a r s  t h e  a u t h o r  h a s  b e e n 
approached by people who have managed 
to lay hands on an ‘antique’ electric clock 
and need an alternating polarity pulse driver. 
This is immediately followed by the question 
whether an affordable circuit for this is avail-
able. The design described here has been 
working very nicely for years in three of the 
author’s clocks. To keep the circuit simple and 

obtain a signal on CT=6 (pin 6) of IC2 with a 
frequency of one pulse per minute. IC3.A is 
wired as a divide-by-2 circuit to maintain a 
constant signal during each 1-minute period. 
IC4.E and IC4.F buffer this signal, and IC4.D 
inverts the output of IC4.F.
When CT=6 of IC2 goes high, IC3.A receives a 
clock pulse and its Q output goes High. IC4.F 
and IC4.D then charge C3 via R6 (1 MΩ), and 
the output of IC4.C remains low for approxi-

thus inexpensive, the author dispensed with 
automatic adjustment for summer and win-
ter time.

A 32.768 kHz oscillator is built around IC1. 
X1 is a crystal of the type that can be found 
in almost every digital watch, especially the 
cheaper ones. The frequency can be adjusted 
with trimmer C1 if necessary.
The clock signal is divided by IC1 and IC2 to 
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mately 1 second. This drives T2 into conduc-
tion, and with it T1 and T3. The resulting cur-
rent through the clock coil causes the green 
LED to light up. When CT=6 of IC2 goes high 
again after 1 minute, IC3.A receives a new 
clock pulse and its Q output goes Low. Now 
C4 is charged by IC4.E via R7 and the out-
put of IC4.B is low for approximately 1 sec-
ond, so the output of IC4.A is logic High. This 
drives T4 into conduction, and with it T5 and 
T6. The resulting current through the clock 
coil causes the red LED to light up. In this way 

the clock is driven by pulses with alternating 
polarity.
Diode D7 protects the circuit against reverse-
polarity connection of the supply voltage. 
Diode D8 is lit constantly when the supply 
voltage is present. Transistors T7 and T8 pro-
vide current limiting if a short circuit occurs 
in the clock mechanism. The peak pulse cur-
rent can be increased by reducing the value 
of R16 (minimum value 2.2 Ω). Diode D11 is 
a dual suppressor diode that clips any volt-
age spikes that may occur. This diode is fairly 

expensive, so it was omitted in the circuits 
actually built. This has not led to any prob-
lems up to now, but it may be advisable with 
heavy-duty clocks or multi-pulse clocks.

Note: this circuit is only suitable for pulse-
driven clocks that operate at 12 V. The circuit 
must be modified for models that operate at 
24, 48 or 60 V. As these models are less com-
mon, or in many cases can be converted to 12 V 
operation, this option is not described here.

(100301-I)

Simple RF Noise Source
By Fred Brand (Netherlands)

A noise generator with a wideband output 
signal is always handy to have around when 
you’re adjusting receivers and other types of 
HF equipment. 

The noise generator circuit described here 
uses the base–emitter junction of a transistor 
(in this case a BF199) operating under reverse 
bias. As a result, it acts as a Zener diode and 
generates a wideband noise signal. The noise 
signal passes through a 1-nF capacitor to the 

output connector (female BNC), which means 
that its low-frequency components do not 
appear at the output. The 47-Ω resistor gives 
the noise generator an output impedance of 
nearly 50 Ω.

You can easily fit the entire noise generator in 
a small metal enclosure equipped with a BNC 
connector. The supply voltage is not critical; 
anything in the range of 8 to 15 V will do.

(100331-I)
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Intelligent AC Power Bar
Ton Giesberts (Elektor Labs)

This circuit is a modified version of 
the circuit found at [1]. The purpose of 
the circuit is to ensure that AC power 
is not supplied to devices connected 
to K3 unless the device connected to 
K2 is drawing sufficient power.

Six power diodes connected in series 
with the load plugged into to K2 
generate a voltage drop of approx-
imately 2 V if the load is switched 
on. This voltage drives a triac, which 
in turn supplies power to the load 
plugged into K3.

Capacitor C1 reduces the sensitivity 
of the circuit to spikes. To avoid premature 
switching due to power drawn by an AC line 
filter, stand-by operation or the like, R1 can 
be used to raise the threshold level. It will be 
approximately 10 watts with a 47 Ω resistor, 

K3, in which case the circuit will act 
as a sort of dimmer.

Be careful when modifying the 
value of R1. Remember that the 
entire circuit is at AC line potential. 
Unplug everything before working 
on the circuit.
The combination of C2, R3 and R4 
forms a snubber network that sup-
presses switching spikes, such as are 
produced by inductive loads.

We selected an ST triac that can han-
dle more current than the TIC225 
used in the original circuit, but which 
still has a reasonably low trigger cur-

rent. The BTA16-600SW is rated for 16 A con-
tinuous or 160 A peak. Here the suffix ‘SW’ is 
especially significant. This is what is called a 
‘logic level’ triac, with a maximum trigger cur-
rent requirement of only 10 mA, symmetric 

but this is strongly dependent on the charac-
teristics of the triac and the waveform of the 
load current. If the current is not sinusoidal or 
R1 is too small, the triac will trigger later and 
may not be able to supply sufficient power to 
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