
filled or the float is lifted up to the full level. Following this
calibration, the 10-kΩ variable resistor can be replaced by
a fixed resistor. The maximum full height depends on the
diameter d of the Module 1 plastic gearwheel (40, 50 or
60 mm), since with a 10-turn potentiometer, the travel range
of the float is given by h = 10πd. This yields a maximum fill
height of 125, 157 or 188 cm. For secure mounting, the
potentiometer should be attached to a sturdy aluminium
angle bracket, which in turn is mounted on a strip of wood

placed over the top opening of the tank. After drilling out
the centre bore of the gearwheel from 4 mm to 6 mm, you
must carefully but firmly force it over the end of the 6.35-
mm diameter potentiometer shaft, which must then be ori-
ented exactly level. The ‘missing’ 0.35 mm in the gearwheel
inner bore ensure a secure fit to the potentiometer shaft.
The band chain and gearwheels used to build the proto-
type were obtained from Conrad Electronics.

(010012-1)
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Many people would like to build a light organ but are
scared off by the dangerous mains voltage. A direct elec-
trical connection to the amplifier should also be avoided.
The light organ circuit presented here has been developed
for 12-V halogen lamps and is controlled by sound waves. All
you need is a triac, a condenser microphone and a few
other components.
The electret condenser microphone needs a supply volt-
age, since it has a build-in amplifier. A supplementary tran-
sistor stage amplifies the microphone signal and feeds it to
the gate of the triac. Nearly any type of triac in a TO220
package can be used here (such as a TIC206, TIC216 or
TIC226). The circuit is powered from the halogen lamp
transformer. A mini power supply, consisting of a rectifier
diode and a filter capacitor, generates an unregulated but
still satisfactory dc voltage for the amplifier.

(014068-1)
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12-V Light Organ

Thanks to their high light output and long lifetimes, a white
LED is an excellent choice as a replacement for the incan-
descent bulb in a penlight torch. However, there is a ‘but’.
Depending on the current level, white LEDs need a voltage
of 3 to 4 V. You thus need a penlight with at least three bat-
teries, which is not exactly what you can call compact. For-
tunately, this problem can be remedied using a simple
adapter circuit.
The design described here allows a white LED to be oper-
ated from a single 1.5-V battery. It consists of a simple step-
up converter and an oscillator. If the circuit is built using

SMD components as much as possible, it will not be diffi-
cult to fit everything into the torch.
The actual step-up converter consists of L1 and T1. The
coil is wound on an EP7 core, which consists of a spool,
two core halves (T-38 core material) and a clip/screen. It is
available from Farnell, among others. Wind 17 turns of 0.5-
mm enamelled copper wire on the spool. If you make the
windings neat and tight, the core halves will just pass over
the wound coil. Handle the spool carefully, since it breaks
easily. The inductance of the coil made in this manner is
around 360 µH, and it has a Q of 50 (at 1 kHz.). 

0311.5-V White LED



A Zetex SMD transistor (ZXM61N02F) was used for the pro-
totype. This miniscule MOSFET has a very low RDS(ON) and
a low threshold voltage.
The driver oscillator for T1 is a classical R–C oscillator
using a Schmitt-trigger inverter (IC1a, a Texas Instruments
74HC14). This proved to still work at 1.5 V. The frequency
has been made adjustable so that the brightness can be
increased when the battery is low by changing the fre-
quency. There is an optimum setting, since the battery volt-
age drops when the battery is nearly empty and a large cur-
rent is drawn. With a full battery, the lowest frequency gives
the largest current. With the indicated component values,
the frequency can be set between 50 kHz and 300 kHz. The
brightness is greatest at the lowest frequency with a full
battery; in this situation the current consumption is 16 mA
and the efficiency is 84%.
The working principle of the converter is simple. When T1
conducts, the current through L steadily increases; at
50 kHz and a duty cycle of 50%, it will reach a value of
40 mA. When T1 stops conducting, the current in the coil
continues to flow through D1. The inductive voltage across
T1 is limited by D1.
The current through the white LED may be as high as
20 mA (in our case). Although the current peaks rise as

high as 40 mA, the average value is significantly lower.
(014127-1)
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Pinball simulators are nothing new.
There is probably not a single computer
system in existence for which no pinball
game has been made. A few years ago,
the Pinball Construction Kit made its
debut. Using this, everyone could make
their own pinball table on the PC from
the standard virtual parts and supplied
artwork. Time and progress haven’t
stalled, of course, and today you can
download the beta-version of Visual Pin-
ball for free from the Internet. A nice
development environment, within which
you can build you own fancy table or
modify an existing table and prepare it
for real play. For those who would pre-
fer only to play, it is possible to down-
load ready-made tables.

After starting Visual Pinball you are
presented with a large grey area on the
screen. On the left is a toolbox with all the parts that can
also be found in the real game: spinners, bumpers, sling-
shots, flippers, etc. From the File-menu it is possible to

either ‘Open’ an existing table or start from scratch with
‘New’. The latter option presents you with the standard lay-
out of the ‘classic pinball table’. After that, it is just a mat-

032Virtual PC Pinball Kit


