ELECTRONIC

GREAT FOR MODEL IRAIN BUFFS—

OR MAKING WILD AUTO HORNS

F MODEL railmading is one of your

hobbies, you probably have at least one
problem in common with every other rail-
road buff—finding a stcam whistle sound for
y()ur 1L1yOUt Sl[l(,e y()ll mtly not ])(3 1]1(]11](,(1
to invest the money necessary to install
hoilers and pipes tor a real whistle, this
design for an $8.00 clectronic substitute
could be just what you need.

If youre adventurous, you might also
want to try the steam whistle as a really
different auto horm. (Or how about «a
chromatic scale of whistles to make a steam
calliopeP—Ed.)

Theory of Circuit Design. A whistle is
basically nothing more than a resonant
chamber which produces a tone when
cxcited by the steam flowing over a tur-
bulence producing orifice. However, there
are other factors involved. There is the
sound of the steam which can be heard as
a faint hiss as the whistle is blown. Also,
like other “musical” instruments, a whistle
has its own peculiar attack and decay char-
acteristics. That is, it takes a short time for
the sound to build up to a maximum and
the vibrations persist for some short time
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after the exciting force (steam) is removed.
Finally, there is a slight lowering of pitch
as the vibrating medium in the cavity
changes from air to a denser air/water
combination.

In this electronic whistle, whose schiematic
is shown i Fig. 1, there ure three essen-
tially independent sections which produce
the necessary effects to make it sound like
a real steam whistle. They are a tone
oscillator, a noise source, and a gating am-
plifier.

The oscillator is a conventional phase
shift eircuit with QI in a common-cmitter
configuration for gain and also to provide
180° of the required 360° of phase shift.
The remaining 180° is provided by the fre-
quency determining components, CI, C2,
C3, R1, R2, and R3.

The steam sound is provided by a white
noise generator, 2, which has its base-
emitter junction biased above the breuk-
down potential. The noise of the resulting
avalanche breakdown mechanism appears
across A8 and is used to simulate the sound
of steam.

The oulputs of the oscillator and the
noise source are mixed by resistors R7 and
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PARTS LIST RIO—150.000-0hm, "2 105 resistor
RI13—4700-0hm, 1,’_:W, 0% resistor
B1,B2—9.volt butter) RI14—d47 (000-chrm, L2l ](V,( resistor
« I C3—0.005 to 0.05-uF disc capacitor (see R16—1000- ohm, ‘HW 109 resistor
text) R17—39.000- uhm VaIF . 10G¢ resistor
CLC6—005-pd dise capacitor ST—Spst stide or togale switeh
C3.07.00010--10-uF, 6-volt elecirolytic 82 -Spst. normally open, pushbutton switch

capacitor
CE.CTT—0.1-pd dise capacitor
DI—-Diode (INOLL or similar)
O 2N3301 trunsistor
N2712 transistor { see text)

(2.3

RI- R) R5SRORIIRI2RI8—10000-0km,
0% resistor

RA,K7---100.000-0km,

WP,

L, 10% resistor

RORI-2200-00m, Yal | 105 resistor
R&  T-megohm, ‘oW, 105 resistor

Misc.—-Batrery clips,
sofder. ete.

Note—The  following  ure
PAIA FElectronics, Ine., Box 11359, Okla-
homa City. OR 73114 etched and drilled
PC hoard #6710 ar 82,00, postpaid in U.S.:
complete kit of ofl parts including Pt
board and sclected Q2 and o sets of CFL
€2 und C3. hur less batteries. at 8793,
postpuid in U.S,

conx, phono plig, wire.

wrailable  from

Note how components are connected to
board with S1 between the batteries.

Bl
CONNECTORS
B2
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R9 and applied o the common emitter gain
stage. O30 When pushbucton 82 is open.
O3 cannot puss audio hecause its emitter

is held at o slightly higher voltage than
its Dhase bv the volt tage divider RI4 and
RIZ. When 2 is dlosed, the voltage al
O3's emilter beging 1o drop as €9 dis-

charges througl RI6.

As O3 cmitter voltage drops.
cmitter junction becomes more and
forward biased und thereby increases the
gain of O3. When 52 is opened, a reverse
action occirs as C9 charges up through
RI15. These two time constants are chosen
to simulate the attack and decav character-
istics of the steam whistle.

Purt of the oulput signal is tapped off
of (03's collector and rectified and filtered

1ty Dhase-
more
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Fig. 2. The actual size foil pattern
and component layout. Observe the
polarities carefully during assembly.

by DI and C10, The resulting de volluge
is applicd o Qs huse, where it gradually
lowers the pitech of the oscillator slightly
as the \\]mt]c is blown.

Construction. As with anv project. an
etched circuit bourd provides yugoediiess
and contributes to the appearance; hut since
there are no high frequencies involved here.
the PC board is not essential A (o pattern
Lll](l L()ll]P()H( nt P] wemeae l]t d] lg] am dAre
shown in Fig. 2,

Solder in place the resistors and  dis
capacitors first; then the electrolvtics and
semiconductors, being sure to observe e
polarities. Use heal sinks on the semicon-
ductor leads while soldc Ting,

Selecting o transistor for 2 may pre-
sent a pml)h m, but the prospect is mthd\

Sumples of test lots of 2N2712 Lransistors
mdl(dt(- that onlyv w siall percentage will
not hction properlv as o noise souree
when driven from an 18-volt supplv. Since
two AN2712s are required for the it
the chances that neither will work o e
Il(iiS(‘ SOUree dare 1‘(‘m()t(‘. ” ’\'()ll \\jSl]. (']I('L‘L
the performance of the noise source |3
putting a high- -impoc lance ervstal curphone
directly across resistor RS and listen for
the hiss. The volume of the noise at this
point in the cirenit is very low but you
should he able to hear it. ’

Complete the assemblv by soldering in
place the positive Tead from one 1»‘1ttn)
conmector and the negative lead from the
other, the wires to Lhe pushbutton and the
audio gulput lead. Note that one of the
pushbutton leads and the negative batten
connector lead share a circuit hoard con-
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nection point and that a short length of
small coax (RC-174/ U is used Tor the audio
output. The remaining battery conmector
leads are nsed as a switeh leg and soldered
to power switch S1.

Operation. There are no  adjushments
which must be made to the whistle to make
it operate, but there are some component

values von may want to trim 1o get the
sound the wav vou want it

The valies of C1, €2, and C3 determiinge
the piteh, Using 0,005 microfurads for all
three of  these  capacitors prodnees the
high-pitched sercech of  Foropean trains.
while 0.05-microfarid units give the H]r‘(];ll}
The three
capacilors need not he of el valbae 1o
sustain oscillation: and pitches between the
two extremes can be obtained by changing
individual capacitors.

The amount of “steam™ can he
altering the value of RY. For
decrease  the  resistance:  for  less Tiiss.
increase the resistance.

Operation of the whistle s simplv a
matter of snapping two Y-volt batteries in
place and  plugging the ontput into u
snituble amplifier. The tvpe of amplificr
used is not important, but the bhetter it s
(in terms of ﬁd(,ht_\), the better will bhe
the sound. @®

roar of American freight trains.

varied b
More noise,
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