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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.
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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 
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a click sound heard after you have overcome 
the pressure. Exactly as this click is heard you 
need to remove the wire in question, with its 
pin, from behind out of the plastic housing. 
If this doesn’t work exactly as desired, it can 
help to twist the sleeve around while you are 
pulling. 
Normally you can release about four pins using 

der wick). Finally we need to bend the con-
tact springs gently outwards and press each 
pin back into its right position. You will find 
the longer sizes of sleeve are easier to han-
dle, also that the individual parts of the con-
nectors move around more easily if you spray 
them first with contact lubricant.

 (090201-I)

one sleeve. For assured reliability, however, it is 
recommended to use several sleeves.
The free ends of the additional cable should 
be soldered (using great care and as little sol-
der as possible, as shown in the photo) to cor-
responding pins close up against the exist-
ing cable. Any unwanted solder blobs are 
best removed with desoldering braid (sol-

Two-button Digital Lock
Francis Perrenoud (Thailand)

Now here’s a digital lock unlike any other, as 
it has only two buttons instead of the usual 
numeric keypad. The way it works is as simple 
as its keypad. Button S1 is used to enter the 
digits of the secret code in a pulsed fashion 
— i.e. the number of times you press the but-
ton is determined by the digit to be entered. 
A dial telephone uses the same type of cod-
ing (now maybe there’s an idea?). Press four 
times for a 4, nine times for a 9, etc. Press-
ing button S2 indicates the end of a digit. 
For example, to enter the code 4105, press 
S1 four times, then press S2, then S1 once, S2 
once, then without pressing S1 at all, press S2 
again, then finally S1 five times and S2 once 
to finish. If the code is correct, the green LED 

microcontroller’s EEPROM memory before 
programming it, so you can be sure that 
the default code is 1234 and not some-
thing unknown that was left behind in the 
EEPROM.
A little exercise for our readers: convert this 
project into a single-button digital lock — for 
example, by using a long press on S1 instead 
of pressing S2 to detect the end of a digit.

(090127-I)

Internet Link
[1] www.elektor.com/090127

Download
090127-11: Source codes and Hex file, from www.ele-
ktor.com/090127

D1 lights for 2 seconds and the relay is ener-
gised for 2 seconds. If the code is wrong, the 
red LED D2 lights for 2 seconds, and the relay 
is not energised.
To change the code, fit a jumper to J1 and 
enter the current code. When the green LED 
D1 has flashed twice, enter the new 4-digit 
code. D1 will flash three times and you will 
need to confirm the new code. If this con-
firmation is correct, D1 will flash four times. 
If the red LED D2 flashes four times, some-
thing’s wrong and you’ll need to start all over 
again. To finish the operation, remove the 
jumper and turn the power off and on again 
— the digital lock is now ready for use with 
the new code.
The software can be found on the webpage 
for the project [1]. Don’t forget to erase the 
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