
357-8/2009  -  elektor

required number of seconds before jumping 
back to the beginning of the loop.

The circuit can be easily built on a piece of 
stripboard. Alternatively, an SMD board could 
be designed, which means that the resulting 

circuit could be made very small. The soft-
ware can be downloaded from the Elektor 
website [2].
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Internet Links
[1] www.thinkgeek.com/gadgets/electronic/8c52

[2] www.elektor.com/090084

Download
090084-11: source code and hex files, from [2]

Simple Wireless and Wired  
Emergency Stop System
Jacquelin K. Stroble (USA)

This circuit allows a cheap or dis-
carded wireless doorbell set (i.e. 
transmitter and receiver unit) to be 
used as a remote emergency stop 
on a high-power electrical motor 
or motor controller system.

When the button on the wireless 
doorbell unit is pressed, the resul-
ting 0 V signal from the receiver 
unit (‘motor E-Stop’) causes PNP 
transistor T1 to be turned on. Via 
transistor T2, latching relay Re1 
then changes state. The same is 
achieved when the wired Motor 
E-Stop button, S1, is pressed. The 
reset button, S2, must be pressed 
to reverse the state of the latching 
relay.
The choice of T1 and T2 is not cri-
tical — they are general purpose, 

low voltage PNP and NPN switching 
transistors respectively, for which 
many equivalents exist.

As an EMC precaution, small capaci-
tors (100 pF) are fitted across base resi-
stors R1 and R2, preventing the motor 
from being shut down by external 
electrical noise and interference. The 
set and reset coils of the latching relay 
each have a flyback diode to prevent 
back-emf peaks damaging T1 and T2. 
The contacts of the latching relay can 
be used to switch a more powerful 
relay, or a motor driver.
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Desulphater for Car Batteries
Christian Tavernier (France)

Even if you take great care of your car or 
motorbike battery, you’re bound to have 
noticed that its life is considerably shorter 
than the high purchase price and sales pitch 
probably led you to expect. Of course there 
are several reasons for this, and high on the 
list is the phenomenon of slow but inevitable 
sulphating of the plates. To understand prop-
erly what this involves, we need to look at a 
bit of chemistry.

A lead/acid battery exploits a chemical 
reaction which is written as follows, when 
discharging:

Pb + 2H2SO4 + PbO2 —> PbSO4 + 2H2O + 

Unfortunately, with the passing of time and 
successive charge/discharge cycles, the sec-
ond reaction, i.e. the one that converts the 
lead sulphate back into lead, becomes incom-
plete, and leaves some lead sulphate on the 
surface of the battery plates. As this is a poor 
conductor, it tends to get thicker in places 
where it has started to collect, and unfortu-
nately this phenomenon of sulphating, for 
that’s what it’s called, is cumulative and gets 
worse and worse as time goes by.
Once a battery has got badly sulphated 
beyond a certain point, no standard charging 
process is able to recover it. What happens 
is that, because the lead sulphate Is a poor 
conductor, the battery’s Internal resistance 
Increases, which In turn reduces the charging 
current, and thereby the effectiveness of the 

PbSO4

This indicates that, in contact with sulphu-
ric acid, the porous lead of one plate and the 
porous lead dioxide of the other are both 
converted into lead sulphate and water. Dur-
ing charging, the following reverse chemical 
reaction occurs:

PbSO4 + 2H2O + PbSO4 —> Pb + 2H2SO4 + 
PbO2

This time, the electric current being passed 
converts the lead sulphate and water into 
lead, lead dioxide, and sulphuric acid. In the-
ory, the reaction is totally reversible, which is 
why a battery can be charged and discharged 
a great many times.




