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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-



777-8/2009  -  elektor

T1
SFH309FA

D1
SFH487

IC1a. The combination of C2 and R5 forms 
a low-pass filter that decouples high-fre-
quency noise. IC1a amplifies the signal in the 
passband, which is centred at 100 bpm, by a 
factor of 100. A similar combination of filter 
and amplifier is built around IC1b, in this case 
with a gain of 500. The LM348 dual opamp is 
especially suitable for this circuit because it 
can handle small-signal inputs close to 0 V, 
even when powered from a single-ended 
supply. The overall gain of the two stages can 
be adjusted with P1. The output of IC1b drives 
T2 and T3 in parallel, so D2 blinks at the same 
rate as the variation in blood flow through 
the ear or finger between D1 and T1.
The ‘excess rate’, or stress, is indicated by 
IC2, a conventional 555 timer IC. Transistor 
T3 shorts out capacitor C6 when D2 is on. 
This resets the internal flip-flop of the 555 
and causes pin 3 to go High, which in turn 
causes D4 to light up. When D2 is off, C6 can 
charge via R12. If the charging interval is long 
enough for the voltage on C6 to rise to two-
thirds of the supply voltage, the output of 
the 555 changes state, LED D4 goes dark, and 
D3 flashes briefly. This means that the user’s 
pulse rate is low as long as D3 blinks peri-
odically. C6 and R12 are dimensioned such 
that D3 remains dark at heart rates above 
100 bpm.
For safety reasons, an AC mains adaptor 
should not be used as the power source. The 
circuit works properly with a supply voltage 
of 4.5 to 7 V, so a set of four alkaline, NiCd or 
NiMH cells forms a perfectly adequate power 
source.

(080831-I)

Internet Link
[1] http://en.wikipedia.org/wiki/Stress
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Powering a Second Hard Drive
Leo Szumylowycz (Germany)

Just about every hands-on computer builder 
knows the problem: you’ve acquired an extra 
hard drive or cooling fan but there are no 
spare cables or connectors to power these 
additional components inside the computer 
case. In situations like this splitter cables, also 
called Y-cables, can be a blessing. But what if 
you don’t have one of these to hand and the 
local computer shop is closed? There’s only 
one thing for it — DIY! As tasks go, splicing 
in an extra cable is not particularly difficult, as 
long as you have sharp eyesight. All you need 
is a second power cable and a choc block ter-

the pins as far out of the retaining mount as 
needed to solder onto the rear of these pins 
additional wires for the accessory device you 
wish to install.

We need two types of sleeves, 4 mm (0.16”) for 
the plugs and 6 mm (0.24”) for the sockets. 
First of all the contact on the cable is pressed 
hard into the plastic retainer to ensure the 
restraint spring grips cleanly and fully.
Next we attach wire sleeves to the pin that 
we are extracting and push it carefully and 
slowly into the plastic retainer as far as the 
latch and end stop. Just before this point is 
reached you will feel some resistance, with 

minal strip and the job’s done. It works ade-
quately (for a while) but it doesn’t look partic-
ularly attractive, reliable or professional.

A more elegant solution would be to sol-
der the new power cable direct to the cor-
responding connector of the existing device. 
Elegant, yes, but not particularly straightfor-
ward, since the power supply rails are seldom 
easy to get at, whilst the metal pins of indi-
vidual power connectors are of course buried 
inside their plastic shell.

A little trick involving the sleeves that go on 
the ends of wires will enable you to extract 




