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cuit built using this arrangement, the contact 
strips in the breadboard provide the intercon-
nections, so there’s no need for soldering.

Once the circuit is finished and works the 
way it should, you don’t have to rebuild it 
before you can use it somewhere else. Press 
a sponge or a bag filled with styrofoam parti-
cles on top of the circuit (Photo 2) and clamp 
it securely in place (Photo 3). After this, you 
can pull the PCB with the components free 
from the breadboard, turn it over, and then 
trim all the leads protruding from the copper 
side and solder them in place (Photo 4). The 

interconnections are exactly the same as on 
the breadboard.

To make it easy to work with this combina-
tion of a breadboard and a PCB, it’s a good 
idea to mount the breadboard on a piece 
of wood with four long M3 screws arranged 
to fit exactly through the corner holes of 
the printed circuit board. This way you can 
mount the PCB precisely and securely on top 
of the breadboard.

For the breadboard, we used a type SD12N 
from Velleman [1], which is carried by a 

number of electronics retailers. Note that 
other types of breadboards may have dif-
ferent dimensions or contact arrangements, 
which means that they cannot be used with 
the PCB layout shown here.
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Internet Link
[1] www.velleman.be/nl/en/product/view/?id=40573

Download
080937-1: PCB layout (.pdf), from www.elektor.
com/080937
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Momentary Action with a Wireless Switch
Matthias Haselberger (Germany)

Many different types of wireless switch mod-
ules with a relay for switching AC power loads 
are commercially available. However, some 
applications require a short On or Off pulse, 
such as is provided by a momentary-action 
(pushbutton) switch. Here we describe a solu-
tion that simulates a pushbutton switch with 
a standard wireless switch. A supplemen-
tary circuit converts the switch module into 
a remotely controllable momentary-action 
switch.
In the supplementary circuit, S1 is the switch-
ing contact of the relay in the wireless switch 
module. This contact energises a 24-V power 
supply connected directly to the AC power 
outlet, consisting of a bridge rectifier (D1–D4) 
with a series resistor (R1), a series capacitor 
(C1), and a charging capacitor (C2). The two 
Zener diodes in the bridge rectifier (D1 and 
D2) limit the DC voltage on C2 to approxi-
mately 24 V.
When the wireless switch module closes con-
tact S1, 24 VDC is applied to the coil of relay 

actuated as long as the current is sufficiently 
large. The current decreases as the voltage 
on C4 rises, with the result that RE2 drops out 
and the contact of RE2 (the ‘momentary’ con-
tact) opens again.

RE1, which closes. At the same time, capacitor 
C3 charges via D5. When the contact of RE1 
switches, capacitor C4 provides the charg-
ing current for C3. The charging current 
flows through the coil of RE2, which remains 
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S1 opens when the relay in the wireless 
switch module is de-energised, which causes 
RE1 to drop out shortly afterward and con-
nect capacitor C4 to ground. The capacitor 
discharges through the coil of RE2, causing 
its ‘momentary’ contact to be actuated again. 
The timing diagram shows the switch-on and 
switch-off sequences of the wireless switch 
(S1 contact).
The duration of the ‘button press’ (engage-
ment time of RE2) depends on the capacitance 
of C3 and C4. The equation Q = C × U = I × t 
can be used to calculate suitable capacitor 
values for a specific hold time (t1 in the tim-
ing diagram) with a given relay current. The 
value shown in the circuit diagram (1000 µF) 
corresponds to a hold time of 1 second with a 
relay current (holding current IH) of 10 mA:
C = IH × t1 / U = (0.01 A) × (1 s) / 10 V = 1000 µF.
A reed relay cannot be used for RE2 because 
the voltage across the coil reverses. This 

to be a Class II relay. Due to the presence of 
AC power line voltage, R1 and R2 must have 
a rated working voltage of 250 V (150 V), 
although they can also be formed from two 
resistors with half this rated working voltage 
connected in series, each with half of the 
specified power rating. In this case, R1 con-
sists of two 47 Ω / 1 W resistors and R2 of two 
100 kΩ / 0.25 W resistors. Readers on 120 VAC 
60 Hz power networks should change C1 into 
680 nF.
The circuit can be fitted in a plastic enclosure 
with an integrated AC power plug, which can 
easily be plugged into the wireless switch 
module. The contact of RE2 can then be fed 
out to a terminal strip as a floating contact. 
For adequate AC isolation, a safety clearance 
of at least 6 mm (air and creepage paths) to 
other conductors must be maintained, in 
addition to using a Class II relay.

(080912_1)

also means that a free-wheeling diode can-
not be used, but it is anyhow not necessary 
due to the slow discharge of C4. RE2 should 
be a 'Class II' relay (such as the Omron G6D-
1A-ASI 24DC) to provide adequate insula-
tion of the switch contact. RE1 does not have 
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Servo Scales

Gert Baars (The Netherlands)

rotated so that its measured position corre-
sponds to the desired position (U2 = U1).

As can be seen from Figure 1, all you need 
for a scales based on a servo motor is a 
square-wave oscillator that supplies a sig-
nal at a constant frequency of around 50 Hz 
with a fixed duty cycle of approximately 
10%. This defines a fixed setting for the posi-
tion of the motor axle. If a mechanical force 
tries to rotate the motor axle in this situa-
tion, the servo control loop adjusts the drive 
signal to the motor to counteract the rota-

With a bit of adeptness, you can build an 
electronic scales based on a servo motor. 
Depending on the type of servo you use, it 
can measure weights of up to around five kil-
ograms (11 lbs) with reasonable accuracy.

If you examine the operating principle of a 
servo motor in more detail (Figure 1a), you 
can see that in simple terms, it consists of 
a control loop that uses a potentiometer to 
convert the motor position to a voltage that 
is compared to the voltage from a PWM con-
verter. Based in this information, the motor is 
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