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for the bottom gear, preventing the 
counter from decrementing the dis-
play reading at gearing up from neu-
tral to 1. 
If the neutral switch — S — is closed, 
IC8 supplies the A and B inputs of 
IC6 with logic low levels; the level at 
the C input need not be forced low, 
since the neutral gear is in between 

first and second, both of which pos-
itions cause the most significant bit -
C — to be low anyhow. 
Parts Rs-C2-Nio-Ns have been in-
cluded to prevent an erroneous dis-
play reading at gearing down from 2 
to neutral and up again; for two 
seconds, Nis is disabled from clock-
ing IC5, so that the lever-up pulse is 

not detected. 
At power-on, R7 and C3 preset 
counter ICs to state 1. 
In conclusion, it goes without saying 
that Si and Sz should be good quality 
microswitches, sealed against moist- 
ure and dirt. 	 (R) 

industrial-clock controller 1 71 
Nowadays, most clocks and watches 
are quartz controlled and, therefore, 
accurate to within a few seconds a 
year. Older type electric clocks, par-
ticularly those used in large groups 
in warehouses, department stores, 
factories, railway stations, and so 
on, were centrally controlled and 
synchronized. This synchronization 
was effected by pulses derived from 
the mains and sent to each clock via 
a separate cable network. Many 
people have such a clock as a 
curiosity, but have not the means of 
driving it. The circuit described here 
will help.. 
With reference to the diagram, pulse 
shaper T1 triggers monostable IC2 at 
the mains frequency of 50 Hz. 

Counter IC3 is reset automatically 
after every 3000 pulses by IC4 and T2 . 

At the same time, bistable IC5 
toggles and causes the bridge circuit 
composed of T2. . .T8 to reverse the 
motor polarity every 60 seconds. 
Depending on the type of clock you 
have, the transformer secondary 
voltage may have to be selected to 
supply about 0.7 times the normal 
operating voltage of the clock motor. 
Furthermore, the bridge circuit as 
shown should not be made to 
operate at voltages in excess of 30 V, 
while the maximum current is about 
250 mA. 
There is only one adjustment point in 
the circuit, namely Pi, which should 
be set to achieve maximum sup-
pression of mains borne noise; if this 
can not be checked, the preset may 
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be turned to its centre position. resistance, but care should be taken only half the number of 50 Hz periods 
Should the clock be slow, Pi may be to avoid setting a monostable time can reach the counter. 	(Sa) 
adjusted to give a slightly lower longer than 20 ms, as in that case 

Alan G Hobbs 18 telephone-bell simulator 
This circuit is intended for use in a 
small private telephone installation. 
The ringing tone sequence is 400 ms 
on, 200 ms off, 400 ms on, 2 s off. 
In the accompanying diagram, Ni 
and N2 form an oscillator that 
operates at a frequency of 5 Hz, 
which gives a period of 200 ms. The 
oscillator signal is fed to two decade 
scalers, which are connected in such 
a manner (by N3 and N4) that the input 
signal is divided by 15. 
The second input of N4 may be used 
to switch the divider on and off by 
logic levels. If this facility is not used, 
the two inputs of N4 should be inter-
connected. 
Resistors R3 to R6 incl. form an OR 
gate that controls a relay via T1 and T2 

which are connected in a darlington 
circuit. 
Outputs 5 to 9 of IC2 go high sequen-
tially, so that the relay is energized for 
400 ms (when 5 and 6 are high), then 
off for 200 ms (output 7 is not connec-
ted), and then energized again for 
400 ms (when 8 and 9 are high). After 
that, the relay is off for 10 periods = 
2 s, and then the cycle repeats itself. 


