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Experimenting With
Small FM TRANSMITTERS

here are those who would say

that the wireless communica-
tions hobby has gone the way of the
dinosaur—and perhaps they're right
... from a parficular point of view,
that is. No one would dispute that
the ranks of ham radio enthusiasts
and DXers have been on the
decline for sorme time now. Even so,
there are still plenty of communica-
fions enthusiasts out there searching
for simple low-power FM fransmiitters,
This arficle. in catering o that all but
forgotten segment of the electronics
hobby, presents a number of RF
fransmission circuits with which the
hobbyist can experiment. All of the
circuits—which are composed of
readily available components, pow-
ered from sources ranging from 3 to
9 volts, and capable of covering dis-

Build one or more of these
elementary FM transmit-
ters and learn how simple it
is to convey intelligence
from one point to another.

NEWTON C. BRAGA

fances up fo half a mile—are toler-
ant of modifications, such os increas-
ing the power or alfering the fre-
qguency band or the modulation sig-
nal used,

One-Transistor FM Transmitter.
Our first transmitter circuit (see Fig.
1), which is built around d single
transistor, is probably the simplest of

its kind, The signal transmifted by
that circult can be picked up by
any FM receiver within 150 feet or
less of the transmiftter. The circuit,
which offers excellent perfor-
mance, is ideally suited to wireless
microphone applications. As the
Fig. 1 circuit lacks an audio amplifi-
er stage, it's necessary fo speck
directly into MICT.

inductor L1 is @ hand-wound, air-
core coil comprised of 4 furns of 18
to 22 AWG enameled wire wound
on a l-cm form. The number of
turns comprising L1 can be varied
in order to produce a circuit that
can output signals in the high VHF
band (2 or 3 turns) or the low band
between 50 and 80 MHz (5 to 7
ums). Operating In e Iow VHF
band, the signal from the transmit-
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Fig. 1. The output of this One-Transistor FM Transmitter circuit, which can be picked up by any FM
receiver within 150 feer or less of the transmitter, offers excellent performance and is ideally suited

to wireless microphone applications.

ter can be picked up on any VHF
TV channel between 2 and é.

Capacitor Cé can be any trim-
mer with a value ranging from 20 to
40 pF. The transmitter, as shown, can
be powered from a 3- to 6&-volt
source. However, if greater output
power is desired, the circuit can be
driven from a 9-volt battery—in that
case, the value of R4 must be
Increased to 120 ohms. The anten-
na is little more than a 4- to 15-inch
length of bare wire, connected to
the second turn of L1. The wire
antenna can be replaced by a
telescoping antenna.

To use the circuit, simply tune
your receiver to a free point on the
FM band. Adjust C5 until you hear

the signal from your FM transmitter.
Speak near the microphone to test
the sound reproduction. If carrying
the transmitter to a position far from
the receiver causes the signal to
disappear. you've probably tuned
a spuriocus signal or harmonic fre-
qguency. In that case, readjust the
circuit and try again,

Two-Transistor FM Transmitter.
Our next fransmitter, see Fig. 2, is
nearly identical to the previous cir-
cuit, except that an extra fransistor
has been added to the mix and a
couple of resistor/capacitor values
have been altered to accommo-
date the new circuit configuration.
The inclusion of a single transistor in
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Fig. 2. The Two-Transistor FM Transmitter is nearly identical to the previous circuit, except that an
extra {ransistor has been added to the mix and a couple of resistoricapacitor valiwes have heen
altered to accommodate the new circuit configuration.

the microphone circult increases
the circuit’s sensifivity fo signals that
are picked up by the microphone,

Low-volume conversations, bird
songs, and notural sounds can be
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Fig. 3. The Low-Impedance Transmitter, using a telephone receiver pick-up coil (which does not load -

down the phone line}, can be used 1o intercept ielephone conversations without being discovered.

picked up and fransmitted to a
common FM receiver placed as far
as 150 feet from the transmitter. The
microphone itself can be placed aof
the focal point of o parabolic
reflector, making it ideally suited to
picking up very weak sounds ema-
nating from a single direction. Such
a circuit might find application in
survelllance operations.

Inductor L1 and antenna ANT1 in
the Fig. 2 circuit are identical to the
coll and antenna used In the Fig. 1

O,
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TRANSMITTER

circuit, and like the Fig. 1 circuit this
one can be powered from 3- 1o 6-
volt sources with no modifications
to the circuit. In order fo operate
the Fig. 2 circult from a 9-volt
source, the value of R1 must be
changed to 120 ohms. That modifi-
cation allows the output of this cir-
cuit to be picked up aof distances of
up fo 600 feet when operating in
an open field. The fransmission
range diminishes considerably

when the transmitter Is opercted

Fig. 4. Us.:'ng a telephone pick-up coil and the Low-Impedance Transmitter, as depicted here, phone
conversations can be heard at a remote location through any FM receiver,

such as a brick or metal edifice.
Tuning for this circuit is accom-
plished as it was for the previous
transmitter.,
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Fig. 3. The telephone pick-up coilltransmitter combination is sensitive enough that it can be used to
inductively snare conversation from a coiled section of telephone line.

To use the Fig. 2 circult in spying
applications, place the fransmitter
far from metal objects, such that the
microphone has an unobstructed
“view" of the area that is being mon-
ftored.

Low-Impedance Transmitter. The
third clrcuit (see Fig. 3) is designed
to use a low-impedance fransduc-
er as the pick-up device. The frans-
mission range for this circuit Is the
same as for the two previous trans-
mitters, but offers some advan-
tages over the prior circuits. One of
the advantages is that a small low-
Impedance speaker can be used
as a microphone. In addition, with a
telephone plck-up coll attached to

the telephone receiver (as shown
in Fig. 4), the conversation can be
fed to a receiver placed several
feet away. The pick-up coil can also
be coupled to the telephone line in
the manner illustrated In Fig. 5,
allowing you fo Infercept tele-
phone conversations without being
discovered. Since there is no direct
connection to the telephone line
with that arangement, the trans-
mitfer won't have a loading effect
on the phone line.

When coupling the circuit to the
telephone line in the manner out-
ined here, the felephone feed (the
wire cable that connects to the tele-
phone base) must also be coiled, as
llustrated In Fig. 5. While the pick-up
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Fig. 6. The Tone Transmitter can be used as part of a wireless alarm, Morse-code practice circuit,
or as part of a wireless annunciator (using an appropriate sensor).

coil can be purchased from almost
any electronic parfs decler, a home-
brew unit can be manufactured by
winding 1000 o 5000 turns of 30 or 31
AWG enameled wire on a small fer-
rite rod. Inductor L1 in this circuit is the
same as described in the previous
circuits, And like the other transmitter
clreuits, this one can be powered
from a 3- fo @-volt source, with the 9-
volt power source requiring that Ré
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Fig. 7. The Beep Transmitier outpuis intermittent beeps that can be picked up by any FM receiver

within ifs coverage range.

be replaced by a 120-ohm resistor.
Also like the previous clrcuits, this one
is tuned via a variable capacitor
(CD.

If the received signal saturates
the transmitfer, causing it to output
distortion-rich audio, it may be nec-
essary to alter the value of R3,
which can range from 22 ohms fo
220 ohms.

Tone Transmitter. The Tone Trans-
mitter circuit shown In Fig. é can be
used as part of a wireless alarm,
Morse-code practice circuif, or as
part of a wireless annunciator (using
an apprepriate sensor). Wired fo a
trap. the clrcuit can ke used to alert
you when the trap is sprung. For
example, to use the circuit a3 a
remote tfemperature or light senscr,
replace R1 with a light-dependent
resistor (LDR), or a negative-temper-
ature coefficient (NTC) thermistor.
Regardiess of the type of sensor
selected, it should have the nominal

- resistance of between 10k and 100k,
In such an arangement, the fre-
quency of the oufput signal
depends on the amount of light strik-
ing the LDR or the temperature
sensed by the thermistor, The sensor
can be connected in the circult at
points X and Y.

The coutpuf frequency of the
fransmifter can be determined by
connecting a frequency-counter
to the output of an FM receiver. The
circuit generates an FM signal
that's modulated by an audic tone
whose frequency is determined by
R1, R2, and C1. Inductor L1 is the
same used in the other transmitters,

with circuit tuning accomplished in
the same manner.

The Tone Transmitter has a range
of between 150 and 600 feet in an
open fleld when the circuit Is pow-
ered from 4 AA-cells. The circuit’s
output power can be Increased (n
order to provide gredater fransmis-
sion coverage) by powering the cir-
cuit from 9- or 12-vclt DC supply. To
reconfigure the circuit for 9-volf
operation, replace RS, a 68-ohm
rasistor, with a 120-chm unit. If 12-
volt operation is desired, replace
@1, a 2N2222 general-purpose NPN
fransistor, with @ 2N2218, Those alter-
ations allow the circuit o fransmit
over distances of up fo amile In an
open field.

Caution: The FCC forbids opera-

tion of high-powered versions of a -

circuit like this one within city limits,
where the signals can cause inter-
ference in emergency or other
communications, FM receivers, and
VHF TV,

TIP3 +

TO THE
TRANSMITTER

Fig. 8 This simple Light-Activation Circuit can
be added to any of the transmitters, except those
powered from 12-volt sources, allowing the
wansmiteers to wrn on whenever the light level
detected by R2 dips below the threshold set by
potentiomerer R

i o = i 5

e

o

i

.
e
£ =5

L
B
s s

e .
s

i

Beep Transmitter. The circuif shown
in Fig. 7 transmits intermittent beeps
to ¢ remote FM receiver. The pitch
of the transmitted fones and the
interval between beeps can be
altered according o the applica-
tion. Resistor R3, which can range
between 10k and 100k, determines
the pltch of the fone. while the
beep Interval is determined by RI.,
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Fig. 9. This CD-PlayeriMultimedia Transmitter allows audio signals from a PC or CD player 1o be
sent to your FM sound systent for reproduction through the sysiem’s loudspeakers without the need

for interconnecting wires.

whose value can range between
100k and 10 megohms.

The Beep Transmitter can be
used in a game named “Fox Hunt."
The transmitter is the fox and the
huniters are those wusing FM
raceivers fo locate the fox by the
transmitted signal.

To increase the fransmitter’'s cov-
erage ared, make the same modifi-
cations described for the Fig. 4 cir-
cuit, The circuit, when operated
from a 12-volt supply, should be
used only in an open fleld, far from
radio receivers, so as not fo infer-
fere with their reception.

Light-Activation Circuit. The sim-
ple circuit shown in Fig. 8 can be
added to any of the transmitter cir-
cuits, except those powered from
12-volt supplies, dllowing the trans-
mifters to turn on whenever light
level detected by R2 (an LDR) dips

below the threshcld set by poten-
tiometer R1,

CD-Player/Multimedia Transmitter.
The circuit shown in Fig. @ dllows
audio signals from a PC or CD play-
er to be sent to your FM sound sys-
tem for reproduction through the
system’s loudspeakers without the

need for Interconnecting wires. The

circutt Is monophonic, 5o the left
and right channel audio signals are
mixed In the transmitter circuit
before being output to the antenna
(ANT1) as shown in Fig. 9. As there is
no multiplexing of the signals, the
recelver can't recorstitute the left
and right stereo channels.

The circuit can be powsred from
a 3- to $-volt power supply. For 3- fo
&volt operation, no changes are
necessary, but for 9-volt operation,
the value of R4 must be Increased
to 120 ohms.
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Fig. I, The Field-Strength Meter can be used to indicate the strength of the signals output by any

of our transmitiers.

E o
Field-Strength Meter. Our final cir-
cutt, see Fig. 10, is a useful little cir-
cuit that can be used to indicate
the strength of the signals oufput
by any of the transmitters that we
looked at here.

Fotentiometer R3 (a 100k unit) Is
used to adjust the sensitivity of the
circuit, by biasing the fransistor near
the poirt of conduction. The anten-
na (ANT1) is nothing more than a 5-
to 20-inch length of wire, |



