coulombs and V is the voltage in volts. If
therefore, two capacitances have equai
charges, their values can be calculated
when Ehe voltages across them are known
Two circuits ensure that reference capaci:
tor C, and the capacitor to be measured
C,. are charged equally. The circuit for c.
consists of C2, D1, and T1 and that for C, of
C3,D2, and T3, Each time the output of q’ate
N2 rises, the charges of capacitors C2 and
C3 are transferred to C, and C, by tran-
sistors T1 and T3 respectively. {Nhen the
output of N2 drops, C2 and C3 recharge via
diodes D1 and D2. Gate N2 is controlled by
astable multivibrator N1 which operates at
a frequency of about 2 kHz: C, and C, are
therefore charged at that frequency. .
Tl}e voltage across C, is compared by 1C2
with a reference voltage derived from the
power supply via R3/R4. When the voltage
across C, exceeds the reference voltage
comparator 1C2 inverts which inhibits Né
and causes N3 to light D3. The charges on
C, and C, are now equal and the meter in-
dgcates by how much the voltage across C
differs from that across C,. Buffer ICé
presents a very high load impedance to
C,. Pressing reset button S1 causes both C,

and C, to discharge via T2 and T4
::gi': sa;t:; t\:hth the charging ?ri%i?s
o e

E;aasuremem. circuit is ready for the next

The meter is calibrated by usin i -
ical 10 nF capacitors for 523, ang l-"Cm:. ig:er;::
thg reset button and, when the LEﬁ lights,
adjust preset Pl to give a meter reading oi
exactly one tenth of full scale deflection
(fsd). That reading corresponds to | x C
If, therefore, C, = 100 nF and C, = 470 nF,
Ell‘w meter will read 0.47 of fsd. * ‘

o ensure a sufficient number i

cycles during a meuurement,off:cmgg
should not be smaller than 4.5’ nF. Tg
measure smaller values, capacitors C2 and
C3 will have to be reduced. For instance, to
enable a capacitor of 470pF to 'he
measured, C2 and C3 have to be
10...20 pF. The circuit is reasonably ac-
curate for values of C, up to 100 uF. Above
that value the measurement will be affected
by leakage currents. To measure
capacitors of up to 100 uF, the values of C2
and C3 should be increased to 1 4F
Current commption is minimal so’ that a
9 V battery is an adequate power supply.
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solar .thrackin;c_;

There are some hopes that the sun will
e ( e I . opes that the sun will be- century. By the SOu
-ome a main source of energy in the 21st most. .x' st and will only ity 4 mira
) the 21st almost exhausted and will only play
t nd will only play a minor

Ti=BD239 (BD139

T2, T4 =80 240 (BD 140}

AT, AZ = IC1 = %LM 124
D1...D4 = 1N4DOY

Pt et — -

part in the supplying of energy. The pres-
ent interest in solar energy is therefore not
surprising. Some work has already been
done with solar cells and solar panels.
However, these only operate with optimum
performance when positioned exactly at
right-angles to the sun. Unfortunately, this
situation is not usual in our latitudes unless
the solar panels are rotated with respect to
the sun. The efficiency of a solar panel
system can be improved if the panels track
the sun, and remain as long as possible at
the most favourable angle of incidence.
The circuitry required is relatively simple.
It uses a window comparator which keeps
the drive motor idle, as long as the two
LDRs (light-dependent resistors) are sub-
jected to the same illumination. Half the
operating voltage is then applied to the
non-inverting input of Al and to the invert-
ing input of A2. When the position of the
sun changes, the illumination affecting
LDRs R] and R2 is different, if they are atan
angle to each other as shown in figure 2. In
this case, the input voltage for the window
comparator deviates from half the supply
voltage, so that the output of the compara-
tor provides information to the motor for
clockwise or anticlockwise rotation. Tran-
sistors T1...T4 in a bridge circuit cater for
reversing of the motor. Diodes D1...D4
serve to suppress voltage peaks which can
be produced when the motor is switched.
Preset potentiometers P1 and P2 are used
for alignment. They are adjusted so that the
motor is idle when the LDRs are subjected
to the same illumination. 1f less light
reaches R2 than R1, the voltage at point A
rises to more than half the supply voltage.
The result is that the output of Al goes high
and transistors T1 and T4 conduct. The
motor then runs. If the illumination of the
LDRs is then changed so that the voltage at
point A drops to less than half the supply
voltage, output A2 goes high and tran-
sistors T3 and T2 conduct. The motor then
rotates in the opposite direction. Small
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motors of the type used for models,
e voltage and maximum
mA, are suitable
solar panels. The use of this
makes it possible to control
lane. Of course, to

with a suitabl
operating curr
for driving the
control circuit
anel in one P!
m sunrise to sundown, tWo
will be required: one for
for vertical tracking.

track the sun fro
control circuits
horizontal and one

The usual method of operating an LED the LED current to its rated value.
(Qight-emitting diode) from a voltage which  Calculating the value of the resistor is
is higher than its forward voltage is well simple enough: supply voltage minus LED
known. A limiting resistor is used to limit forward voltage divided by the maximum
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