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Some additional sounds to
frighten the tiny plastic people
around your model railway.

QUR LATEST MODEL train sound
generator of this very popular series
is a realistic steam locomotive whis-
tie, created electronically.

Four transistors are used to
generate the whistlie sound and a
single integrated circuit mixes this
sound with that produced by our
previous train sound effects circuits.

The whistle can be built and us-
ed individually or as an integral part
of a complete sound effects unit,
built in one case like ours.

Construction

The whistle is built on a printed cir-
cuit board (PCB} so construction is
very easy. Foliow the layout in Fig. 1
inserting and soldering each compo-
nent in turn, starting with the
resistors followed by capacitors and
finally semiconductors. The IC is
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Fig. 1. Overlay and connection details for
the project.

34—April 1982—ET!

ca

CT
ca-.

m LOcCO
istie

cheap (a 741) so you may not feel it
worth the cost of a holder. If so,
solder it carefully, allowing each pin
to cool before soldering the next.
Connection details for this pro-
ject are given also in Fig. 1 and this
shows where the other sound effects
are connected if you put them all
together in one case, as we did. Drill
the case for all connections and swit-
ches and simply parallel connect the
power supply, i.e., the 9 V battery, to
each circuit at the board side of the
on/off switch. The output lead from
the whistle board to the ocutput jack
socket should be a screened lead,
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with the shielding taken to OV.

If you intend to connect your pro-
jects together, you will need to make
a slight change to the Two-tone Train
Horn board, and this modification is
shown in Fig. 3. Simply unsoclder and
take out capacitor C5 and insert the
two resistors Rx and Ry as shown,
The output from this board was
originally fed to a loudspeaker and
the resistors simply act as a potential
divider, dropping this cutput level to
one which suits the input of the mixer
formed by IC1.




The waveform of a steam whistle is a com-
plex combination of two main Lhings: white
noise and an audio frequency oscillation.
Both are fairly casy to recreate electronical-
Ly.

White noise is usually made by a
‘noisy’ zemer diode, the output being
amplified Lo the required level. The
generator we used is of the same type as in
the ‘Chuffer’ project; i.e., a transistor (Q1)
biased inlo zener mode and a simple
trnasistor amplifier (Q2).

The audio frequency oscillation is a
straightforward mixture of two similar {but
not identical) sinewaves, which after Lheie
addition preduce a morte complex
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waveshape than either of the two individual
waves. The sinewave generators are known
as ‘Twin-T* oscillators because the feed-
back components {e.g. R1,2 and C3, and
1,2 and R5) around the transistor {Q3) are
in the shape of two letter Ts. The frequency
is set by the values of the [eedback com-
ponents and in this circuit is fixed. The
other oscillator frequency is variable
because one of the resistors is replaced by a
preset (RV3). Al RV3's mid-position the
frequency is about the same as that of the
other oscillator,

Preset RV 1 mixes the two sinewaves so
that an appropriate waveform is oblained.
Similarly, RV2 mixes this waveform with

CAPACITORS

the white neise produced elsewhere in the
circuit. Adjustment of all three presets will
result in the required sound.

Integrated circuit [C1 is an operational
amplifier used as a simple mixer/amplifier
which combines the steam whistle, chuffer,
and two-tone horn sounds into one,
suitable for amplificalion by an external
amplifier (say your stereo system).

The gain of the mixer is determined by
the ratio of R20 to the input resistances,
R17, 18 or 19, of the channel concerned and
so by varying the chosen resistor the levels
of the individual sounds in the mix can be
altered to suit,
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