SEMICONDUCTORS

The Diode

In the figures below vou will sec a diode and
its symbol. The arrow in the symbol represents
the flow of positive holes.

The Transistors

Below we have printed the figures and symbols
of the two transistor types which are used in
the EE kits with their corresponding symboals.

EARPHONE AND LOUDSPEAKERS

These components transform an  electrical
current into sound and this will be explained in
the chapter on low frequency techniques.
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Take a piece of paper (not glossy) and draw
a thick line on it with a lead pencil. Press the
end of one of the two wires on one end of
the line and move the other wire along the
line. The lamp will burn most brightly
when the two bared wire ends are close
together.

Take a piece of newspaper and press the
ends of both wires on it. Nothing will
happen. Now let a couple of drops of water
fall on the newspaper. Hold the bared wire
ends on the damp patch on the paper. The
lamp lights up. As soon as you remove the
wires from the damp patch the lamp will
go out again. Thus, wet paper conducts
clectricity. You have probably found out by
now that you do too!

Now take a piece of blotting paper. Thread
the two wires through this paper at some
distance from one another. Connect one
wire to b and the other to ¢ (see mounting
card). After a few drops of water have
fallen on the blotting paper the lamp will
burn. Thus you have a rain alarm.

Stick the wires connected to the collector
and the base of the AF 116 into a flower
pot, both wires being some distance away
from one another. If the earth is dry the
lamp will not burn, but as soon as the earth
in the flower pot is sufficiently damp, the
lamp will go on. Thus there will never be
any withered plants thanks to this set.

Liquid indicator

A wire, for instance the one connected to the
collector, should be connected to a metal
pan or something of that sort. Put the other
wire in the pan but not touching the meral.
When water is put into the pan the lamp
will go on as soon as the surface of the
liquid has reached the wire in the pan. This
applies only if the liquid is conducting, i.e.
it will not work if you carry out the ex-
periment with oil or very pure water. Oil

and very pure water, such as pure distilled
water do not conduct electricity.

The rectifying effect of diodes
For this experiment first connect a 4,700 ohm
resistor (vellow, purple, red) between the
base of the AF 116 and the bottom of the
27,000 ohm resistor- (the end which is
connected to the switch S1). Now connect
a diode between the collector and the base
lead of the AF 116. First connect the end of
the diode which is marked with a stripe to
the base wire of the AF 116, The lamp will
not burn, Now turn the diode around, that
is, so that the stripe on the diode is connect-
ed to the collector lead of the AF 116. The
lamp will now go on. That shows that the
diode only lets the current through in one
direction, namely when the stripéd’ end
(with the P-germanium) is turned to the
negative terminal of the battery.
After removing the extra 4,700 ohm resistor
coanect an LDR between the base and the
collector of the AF 116. The more light that
falls on the LDR, the better the lamp
will burn.






collector of this transistor. This current is to
some extent fed back across Ci, Cz and Cj3 to
the base of T1 where the tone is again ampli-
fied, etc.

As a result this tone generator, as it is called,
can only generate one tone, just as we want it.
When switching on the equipment a small
current from T1 goes to the base wiring of T2
which brings about an amplified collector
current, but that collector current also flows
through the emitter and from the emitter we
feed a part of it across C4 through the potentio-
meter. Now we come to the actual measuring
circuit.

We have drawn this one separately as you sec.
Now we see that the current from the T2 flows
out from two sides; through the potentiometer
and also through the unknown resistor and the
standard resistor connected in series. As a
result of these alternating voltages occur at
points A and B.

If we now assume that the standard resistor S
and the unknown resistor X are equal and that
the moving contact of the potentiometer is in
such a position that the resistance on its left-
hand side is equal to the resistance on the
right, what do we then know about the volt-
ages on points A and B? They must also be
equal. The earphone is connected between
points A and B, but when the voltage upon
both is the same no current can flow through
the earphone. Now we shall replace the un-
known resistance by one of a different value.
Then the current through this resistor is a
different one and so is the voltage on point A.
Now there is indeed a difference in voltage
between A and B and we hear a tone through
the earphone. If we now turn the potentio-
meter knob, the voltage on point B will be
changed and thus also the voltage difference
between A and B. At a given moment the volt-
age on B will again become equal to that on A
and the earphone will be silent once more.
What do we learn from this? We know that
the ratio between the resistor S (the standard
resistor) and resistor X, which is unknown, is
the same as the ratio of the resistance of the
right-hand side of the potentiometer to the
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resistance of the left-hand part of the potentio-
meter. The scale on the potentiometer is sub-
divided in such a way that it atways gives the
ratios. When the knob is pointing to 2, that
means that the resistance of the part to the
left of the moving contact is twice as great as
the resistance of the part to the right of the
contact. But that means also that the unknown
resistor X is twice as large as the standard
resistor S.

The light meter works in a similar sort of way
except that the L.D.R. now replaces the un-
known resistor.

As explained before the resistance of the L.D.R.
varies with the amount of light falling on its
sensitive surface — the higher the intensity
the lower the resistance of the L.D.R. and vice
versa. In this way by comparing the resistance
of the L.D.R. with a normal resistance the
intensity of the light can be determined at any
particular time.



