stoam train

58 — shekror decamber 1074

Many owners of model railways want their
“world of trains’ to be as realistic as possible, A
means of imitating the sound of a real steam train
s, therefore, more than welcome.
This article describes a simple
method of building &n electronic
circult of few components that
will produce the required sound. To add even more authenticity, the rhythm
of the stearr v sound is regulated sutomatically and is practically

proportional to the speed of the train,
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The circuit

Figure | shows the complete circuit dia-
gram. The sound of a real engine is pro-
duced by the regular escape of waste steam.
This hissing sound is produced ebecironical
Iy by a noise generator, The rapid knerease
and slow fading of the noise as well o its
thythm, is controlled by an sstable multi-
vibrator and a pulse shaper. The output of
the noise generator Ty & amplified by
trassistors Ty and Ta. The amount of
noise, or noise level, can be adjusied by
means of potentiomet The ransis-
tors Ty and Ty form the astable multi-
vibirator which produces 3 square wave,
The rhythm of the steam sound can be
waried by means of Py, By coupling the
spindle of this potentiometer to the spocd
control on the supply transformer for the
locomotive, the rhythm of the steam
sound ks automstically controlled by the
speed of the train. Should this armange-
ment be too difficult, the patentiometer
can be replaced by a light-dependant re-
wstor(LDRY; practically any type of LDR
will do. A suitable lamp is then copnected
i parallel with the power supply for the
train and placed with the LDR in an
opaque envelope to emsure that other
light sources, sach a3 room lighting, have
n0 effect.

The light intensity now depends on the
spred of the train; this contrals the value
af the LDR and this adjusts the thythm
af the sound to match the speed. To ensure
wtisfactory control, il may be pecessary
1o try several lamps of different wattage.
The capacitars Cz, Cy and Cq convert the
suare wave produced by the astable
sultivibrator into a certain pulse shape.
This pulse drives transistor Ty quickly into
conduction, but cuts it off again at o much
sowes rate. For a short time, transistor
Ty then feeds the amplified noise signsl
ta the output while amplifying it even
more, after which the amplification is re-
duced stowly. The output signal can be
fusther amplified by means of an external
amplifier or radio set

The supply
The circuil can be fed from a 9 V battery.
Figure 2 shows the circuit for a mains
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Many model railways still run on
“steam’. For greater realism the
steam locomotives are nowedays

often fitted with an artificial smoke device. They become

even more realistic when an imitation steam whistle is also

provided.

In general, ebectronic imitation of sounds
fs not so casily done. Analysis of 2 specific
sound by looking ut am cacillcope
display, of, better still, with the aid of 3
spectram analyser, will make clear just
how complicated that sound can be. The
spectnam analyser is the clearer, because
it displays the various frequency com-

cuit, A steam whisthe produces a lone, s
that the beart of the circiit must be an
oscillstos. Secondly, a steam whistle is
Blown — which meams hiss. The circuit
must therefose also contain a nodse gener-
ater, This nose gencralor must modilate
the oscillator. Experiment will determine
which method of modulation is 10 be used.

1

ponents with theis relative amplitades.
But even given sufficient information
about the composition of & sound, ity
clectronic imitation & still no pushover
AR sccurate imitation ususlly requires s
“truskload” of circuitry

An acceptable imitation, however, can be
schieved with less complication. The prob-
lem i this case iv nonetheless the sme,
haw to dream up @ suitable circuit. Any
altempt to seriously calculate component
values is futile, particularly when the
sound produced is only an approximation
1o the original. Then there is slways the
consideration that o spectrum anslyser is
not mormally readily available, never mind
a genuine working steam whisthe! One is
forced fo the conclusion that trial and
ermor is the oaly available approsch

The circuit
We already know two aspects of the cir-

Assuming that the brute-force excitation
of the original steam whistle gives rise to
strong overtones, the oscillator will have
19 be same kind of multivibrator produce
ing a fairly sharp-edged waveform. The
selected squarc-wave ocillator is 3 709 in
4 positive feedback armamgement (and in-
chiding the wsual compensation)

The nokegenerator i a reversc-hiassed
At the supply voltage of 15V this
Junction operates in the breakdown region
{Zener), producing pleaty of noise. Re-
sistor Ry limits the current to protect
Ty. Since the nodse ks directly injected into

square-wave, This irregular jittering of the
waveform cawses the output to sound
piercingly shrill — very like a neal steam
whistle,

The pitch of the note can be vanied by
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Aasistors:
iy, Rz, R Ag Fyg = 220 &
Ay = 1kB

Rz =68k

fig = 1k5

Ry =22k

Ry =22k, trimmar
Ryq = LOR 03
Ryg = 47 k. rimmer
Ry3= 180k
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