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initialisation code, the interrupt routine and 
the main loop.

The interrupt routine is triggered by a level 
change on the input port pin connected to 
the radio receiver. It tests whether the edge 
is rising or falling: if rising, Timer1 is set to 
zero to allow the time to the following falling 
edge to be measured. The pulse width corre-
sponds to the servo position and is output by 
the receiver every 20 ms. The 20 ms timebase 
derived from the receiver signal is also used 
to orchestrate the polling of the mode but-
ton. When the mode button is pressed (the 
input port pin going from High to Low) the 
device changes mode.
If the device is not in continuously-changing 
mode the new colour for the RGB LED is cal-
culated in the interrupt routine by calling the 
routine ‘calcResult’. If the device is in contin-
uously-changing mode the relevant calcula-
tions are performed in the main loop.
Pressing S1 cycles through the following 

operation modes (see also the accompany-
ing figure). In mode 1 the colour changes 
from blue (minimum servo position) to red 
(maximum position). A press of S1 advances 
to mode 2, where the colour changes simi-
larly from green to red. A further press enters 
mode 3, where the colour changes continu-
ously, with the speed of the change depend-
ing on the servo position. Finally, pressing 
the button once more returns to mode 1. 
The most recently used mode is stored in 
the microcontroller’s EEPROM while power 
is not applied.
When power is applied to the receiver the 
channel that has been selected for use 
must be set to its minimum position. This is 
because the circuit uses the initial value of 
the pulse width to ‘learn’ the minimum posi-
tion. If the channel is not set to its minimum 
position, the device will never fully reach the 
colour red (in modes 1 and 2) or the maxi-
mum possible colour-changing speed (in 
mode 3).

The upper part of the circuit diagram shows 
how the RGB LED can be connected to con-
nector K3. It is possible to connect multiple 
LED units in parallel. An extra pin on K3 is 
taken to ground in order to allow perma-
nently-lit LEDs to be connected alongside 
the RGB LEDs. It is of course necessary to 
keep within the maximum permissible cur-
rent draw from the receiver or battery elimi-
nator circuit (BEC).
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Download
080060-11: source code and hex files, from www.ele-
ktor.com/080060

Product
080060-41: ready-programmed PIC12F675 
microcontroller

Smoggy
use your Walkman to 
detect electrosmog
Tony Ruepp (Germany)

Even if your good old (Sony) Walkman 
sees little use nowadays it would be a 
shame to get rid of it altogether. The more 
so when just removing the tape head 
would allow the built-in audio amplifier 
to become an outstanding electrosmog 
detector for a variety of purposes.

Looking at the schematic, readers with RF 
experience will have no difficulty in rec-
ognising the diodes and coils of the two 
detector-receivers, which serve to cap-
ture and demodulate RF signals. With its 
coil of four turns (L2) one receiver cov-
ers the higher frequency range of the 
electromagnetic waves, whilst the sec-
ond detector takes care of the lower fre-
quency range. For this reason a coil with a 
greater number of turns is required: L1 is 
an RF choke of about 250 µH. The precise 
value is not critical and it could equally be 
220 µH or 330 µH.

The outputs of both detector-receivers 
are connected to the cables disconnected 
previously from the tape heads, feeding the 
right and left channel inputs to the Walk-

connection of the amplifier circuitry. As 
we are dealing with a stereo amplifier, 
we are listening into both channels and 
thus both RF ranges at the same time.

One channel of the amplifier can also be 
used to demodulate low-frequency mag-
netic alternating fields  via a capacitor 
(C3) bypassing diode D1 and connect-
ing either a third coil (L3, for instance; 
a telephone recording adapter) as the 
pickup device or else a long piece of wire 
for acquiring low frequency AC electri-
cal fields. Sources like this are discerni-
ble mainly by a distinct 50 Hz (or 60 Hz) 
humming in the earphones.

Predicting what you may hear down to 
the very last detail is difficult, since every 
locality has its own, individual interfer-
ence sources. Nevertheless, with practice 
users will succeed in identifying these 
interference sources by their particular 
audio characteristics.

To sum up, four different ‘sensors’ can be 
connected to the inputs of this circuit: 
ANT1 (approx. 50 cm long whip antenna), 
ANT2 (3.5 cm short stub antenna), ANT3 

(approx. 1 m long wire antenna for low fre-
quency electrical fields) and a coil for mag-
netic fields. Finally, two more tips:

man’s audio amplifier. Please note here that 
the screening of the tape head cable does not 
have to be absolutely identical to the ground 
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1. Use only ‘good old’ germanium diodes for 
D1 and D2. Sensitivity will be much reduced if 
silicon diodes are used, as these have a higher 
threshold voltage.

detect electromagnetic signals and compare 
their relative magnitude.
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2. Smoggy does not provide an absolute indi-
cation of field strength and even more so can-
not provide any guidance whether anything 
it detects might be harmful. Its function is to 

Solar-driven Moisture Detector
Christian Tavernier (France)

When we think of solar cells or panels, what 
springs to mind immediately is producing 
power — only natural, given the primary 
purposes of such devices; but we don’t nec-
essarily think of using them in applications 
where the fact they don’t produce power 
in the absence of light may actually be use-
ful. Yet this is just the case in the project dis-
cussed here.

The projec t ,  then, is 
intended for detec t-
ing moisture here on 

Ear th using solar 
power. It’s pri-
marily aimed 

it  at  those of 
you who like to 
brighten up their 
h o u s e  o r  f l a t 
with pot plants, 

but are afraid of 
inadvertently let-

t ing them die of 
thirst.

Using i ts  t wo elec-
trodes, formed from two 

stiff pieces of bare copper wire, it can be 
stuck into the pot of any plant you want to 
monitor. As long as the plant isn’t thirsty, 
i.e. the soil in the pot is moist enough, it will 
just sit there and do nothing at all. But when 
the soil dries out below a certain threshold 
(which you can adjust to suit the soil used 
and the plant being monitored), it starts 
‘squealing’ to tell you it is time to give the 
poor plant a drink.
But so that your husband/wife/girlfriend/
boyfriend (as applicable!) won’t throw your 
plant out of the window because the detec-
tor has started squealing in the middle of the 
night, we obviously want it to work only dur-
ing the day. This is where the solar cell comes 
in handy: on the one hand, it is used to power 
the circuit, making it totally stand-alone; and 
on the other, the lack of power produced 
when in darkness means the circuit is auto-
matically silenced at night.

Once we’ve adopted this principle, the circuit 

pass through IC1c, which can only happen if 
E1 and E2 are not connected, allowing the 
corresponding input to be pulled up to logic 
High. You will have realised that E1 and E2 
are the electrodes stuck into the soil and so 
will not be connected if the latter is not suf-
ficiently conductive, i.e. when it starts to dry 
out. The threshold at which gate IC1c turns on 
is obviously adjustable using P1.

is remarkably simple, using just a single 4093 
CMOS logic chip, which contains four 2-input 
Schmitt trigger NAND gates.
The first gate, IC1a, is wired as a very low fre-
quency astable oscillator. When its output is 
at logic high, which occurs at regular inter-
vals, it enables IC1b, which is also wired as an 
astable oscillator, but this time at an audible 
frequency. The signal from IC1b then has to 
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COMPONENT LIST

Resistors
R1 = 100kΩ
R2 = 10kΩ
R3 = 47kΩ
P1 = 1MΩ linear potentiometer

Capacitors
C1 = 22μF 25V
C2 = 100nF

Semiconductors
IC1 = 4093 

Miscellaneous
Solar cell (see text)
Piezo buzzer
2 copper wire electrodes
PCB no. 081174-I




