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- Rail length approx. 160 cm
- Height difference (top/bottom) approx. 
10 cm
- Ball diameter 17 mm
- Head motor coil resistance 5–15 Ω (depend-
ing on hard-disk model)

- Coil voltage 5–12 V (depending on coil 
resistance)

The hours scale on the rail must be deter-
mined experimentally after first adjusting 
the impact for 12 o’clock so the ball nearly 

reaches the highest point of the rail.
(090121-I)

Download
090121-11: Visual Basic program, from www.elektor.
com/090121

Lead Acid Battery Protector
Jürgen Stannieder  (Germany)

The circuit described here can be used to 
ensure that a 12 V sealed lead acid (SLA) 
gel battery isn’t discharged too deeply. The 
principal part of the circuit is a bistable relay, 
which is driven by the output of an op amp.

The battery voltage is first reduced via D1, R1, 
P1 and R2, and then continuously compared 
with a reference voltage set up by diode D2. 
When the battery discharges too much and 
its terminal voltage drops below the level 
set by P1, the output of the opamp becomes 
High, which causes the relay to toggle. This 
in turn isolates the load from the battery. The 
battery can be reconnected via S1 once the 
battery has been replaced or recharged.

The relay used in the prototype is a 5 V bist-
able type made by Omron (G6AK-234P-ST-US 
5 VDC). The two windings of the relay each 
have a resistance of 139 Ω (for the RAL-D 5 
W-K made by Fujitsu this is 167 Ω). When the 
battery voltage starts to become too low and 
the relay is being reset the current consump-
tion of the circuit is about 45 mA. Shortly 
after the load has been disconnected, when 

the zener diode used and the tolerance. 

For a greater span you can use a larger value 
for P1 without any problems. With the poten-
tiometer at its mid setting the circuit switches 
at about 11.6 V.

(080583-I)

the battery voltage rises above the reference 
voltage again, the reset coil will no longer be 
powered and the current consumption drops 
back to about 2.5 mA.

The range of P1 has intentionally been kept 
small. With a reference voltage of 5.6 V (D2) 
and a voltage drop of 0.64 V across D1, the cir-
cuit reacts within a voltage span of 11.5 V and 
11.8 V. This range is obviously dependent on 
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Automatic Curtain Opener
Ton Smits (The Netherlands)

This circuit can be used with a timer clock to 
open and close curtains or (vertical) Vene-
tian blinds. The curtain or blind is driven by 
an electric motor with a reduction gearbox 
fitted to the control mechanism of the cur-
tain or blind. This circuit is ideal for giving 
your home an occupied appearance while 
you are away on holiday or for some other 
reason. In the author’s house, this arrange-
ment has provided several years of trouble-
free service on a number of windows fitted 
with Venetian blinds.
The original design was a simple relay circuit 
with pushbuttons for opening and closing 

When the timer clock applies power to the 
230-V (120-V) relay RE3, the voltage at the 
junction of C1 and R1 goes high. IC1 (a 555) 
then receives a trigger pulse on pin 2, which 
causes its output (pin 3) to go High and ener-
gise RE1, which in turn causes the motor to 
start running. When the magnet reaches reed 
switch S1 (‘Open’), the 555 is reset. If the reed 
switch does not operate for some reason, 
the relay is de-energised anyhow when the 
monostable times out (time delay = 1.1 RC; 
approximately 5 seconds).
Close the blind:
The timer clock removes power from RE3, 
which causes a trigger pulse to be applied to 

and reed switches acting as limit switches. 
The mechanical drive is provided by a small 
DC motor with a reduction gearbox and pul-
ley (all from Conrad Electronics).
It was later modified to work automatically 
with a timer clock. The timer operates a small 
230-VAC (or 120-VAC) relay with a changeo-
ver contact. Thanks to the two timers, the 
motor stops after a few seconds if one of the 
reed switches is missed due to a mechanical 
defect.
The circuit works as follows (see Figure 1).
In the quiescent state, relays RE1–RE3 are de-
energised and the motor is stopped.
Open the blind:
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the other 555 timer (IC2) via R5 and C4. Now 
the motor starts running in the other direc-
tion. The rest of the operation is the same as 
described above for opening the blind.
Diodes D2 and D5 prevent the outputs of the 
555 ICs from being pulled negative when the 
relay is de-energised, which could otherwise 
cause the timer ICs to malfunction.

All components of the mechanical drive 
come from Conrad Electronics [2]: a motor 
with a reduction gearbox (type RB32, order 
number 221936) and a pulley (V-belt pulley, 
order number 238341) on the output shaft. 
An O-ring is fitted to the pulley to provide 
sufficient friction with the drive chain of the 
Venetian blind. The magnet for actuating the 
reed switches is a rod magnet with a hole in 
the middle (order number 503659), and the 
chain of the Venetian blind is fed through 
this hole.

(090150-I)

Internet Links
[1] www.elektor.com/090150

[2] www1.conrad-uk.com
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Stress-o-Meter
Markus Bindhammer (Germany)

The common meaning of the term ‘stress’ 
is distinctly different from what specialists 
understand by the term, and even they disa-
gree with each other. The Wikipedia entry for 
this term [1] gives an impression of its com-
plexity. Consequently, it’s a good question 
whether it is even possible to measure stress. 
However, it is certainly possible to measure 
how our bodies respond to stress.
No matter whether something is especially 
pleasant or instead triggers anxiety or aggres-
sion, if there is a strong stimulus, our bodies 
are prepared to act accordingly. Jumping 
for joy, fleeing, and attacking all cost a lot of 
energy. One the many consequences is thus 
an increase in the heart rate, which is prob-
ably the most easily measured response to 
stress.
The resting heart rate of a healthy person is 
around 50 to 100 beats per minute (bpm). A 
person’s pulse can be measured either elec-
trically with an ECG instrument or by sensing 
the periodic variation in blood flow through 
the body tissue. The first method requires 
electrical contact between electrodes and 
the skin, which is not especially advisable for 

ing). A bright red LED or even a white LED can 
be used in place of the IR LED. It’s even possi-
ble to use an LDR as the photosensor. Ready-
made clips are also available commercially as 
medical accessories (expensive) or accesso-
ries for ergometers and similar sports equip-
ment (inexpensive).
With a 5-V supply, the current through the IR 
LED is around 30 mA. The sensor signal (with 
its small voltage variations) passes through a 
high-pass filter (C1/R3), which removes slow 
drift, to the non-inverting input of opamp 

DIY electronics. By contrast, the variation in 
blood flow can easily be sensed using light 
transmission, since the absorption of the 
transmitted light depends on the blood flow. 
Ear lobes and fingertips are especially suita-
ble for light transmission measurements.
The author converted an ordinary plas-
tic clothespin into a finger or ear clip. To do 
so, he first drilled a 5-mm hole in each arm 
of the clip and then glued an IR LED (type 
SFH487) in one hole and a phototransistor 
(type SFH309FA) in the other hole (see draw-




