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FRCF PP

Hyvd Vapaa Radio -ystava,

Tdhdn saakka on Suomessa ollut vaikea saada kdsiinsd AM/FM -radio-

ldhettimien rakennus- ja kytkentdkaavioita. Hajanaisia kaavioita on ollut
saatavilla, mutta mitdd3n yhtendistd esitystd ei ole ollut olemassa.

Tdmdn kir jasen syntyyn on johtanut useiden vuosien kerdily ja mate-

riaalin arkistointi, ja lukuisten ihmisten aseman perustamista ja l&dhet-
timien rakentamista koskevat kyselyt. Td&md kir janen on koottu lukuisista
eri ldhteistd Suomessa, Hollannissa, Ruotsissa ja Englannissa. Sen vuoksi
osa materiaalista voi olla hiukan vanhanaikaista, mutta silti kayttokel-
poista. Osa tiedoista taas on varsinkin Englannin erityisoloja varten

kirjoitettu, mutta informaatio on helposti jokaisen sovellettavissa Suo-

meen.

Kir janen pyrkii antamaan perustiedot Vapaan Radioaseman perustami-

sesta, ULA- ja lyhytaaltol&dhetin tekniikan perusteista, antennien ja
yleisradioldhettimien rakentamisesta. Mukana myos harvinaisia kaavioita

mm .

FM-stereokooderin rakentamiseksi. Erityiset kiitokset menevidt seuraa-

ville tahoille: Jerry Dayton, Hooligaan Press & Free Radio Magazine.
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75

Sisdlmys:

How to be a radio pirate

How to set up your gear
Building your pirate station
Medium wawe

Radio Electronics (FM)

60 w medium wawe tx
Lahetintekniikkaa SW:1le 48 mb
Transmitter plans for FM

22 4 w tx
25 25 w amp
26 5 w tx

32 80 w tx

36 10-40 w amp
37 25 w tx

38 5 w tx

40 150 w amp
41 35 w amp

44 25 w tx

46 3-6 w tx

47 0.3 w tx

48 5 w tx The title ‘Radio Is My Bomb’

PLL oscillator from Chantal Paternosti"e, a Btt)alg(i::xlln z;af:g}?lis: %::11?:::
Stere oco de r being interrogated on trumped up charges of' arson
Transistori VFO SW:1le and bombings for the CCC guerillas. Chantal worked
40-60 w SW-tx 48 mb for Radio Air Libre, the Brussels pirate prior to her
SW—tx information arrest on Aug 15th 1985. After more than a year in
8 w SW—tx 6-8 MHz prison, most of it in solitary for resisting the system,
Keskiaaltoldhettimet the Belgian authorities finally believed her statement
62 50-130 w tx MW and let her go.

65 100 w MW-tx

67 500 w MW-tx

FM aerials: construction plans

Suppressor and filter: construction plans
Kontakteja, information

Toivottavasti kirjasesta on hydtyd ja pitdkdd hauskaa!

Saatavissa osoitteesta FRC-F, PL 82, 40101 JKL hintaan 50 markkaa.
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Radio Electronics &
A General Introduction
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FOREWARD

The following is by no means an introduction to electron-
ics, there are many such books that cover the subject, but int-
ends to explore some of the ideas and concept involved in
radio broadcasting that are relevant to the pirate radio operat-
or on VHF FM. In particular we will go a step by step tour of
a typical VHF FM transmitter system starting with the output
from the tape recorder or mixer, and finishing with a brief
discussion of aerials. At each stage we will discuss the pros and
cons of varios alternatives and additional background info,
eg. the use of test equipment will be introduced

Radio Frequency signals have AMPLITUDE and FREQ-
ENCY. The frequency is how fast the signal is oscillating from
one extreme to the other and back again. Frequency is meas-
ured in cycles per second (cp/s), which these days are known
as HERTZ (Hz), 1000Hz = 1kHz, 1,000,000Hz = 1MHz The
amplitude is to what extent the signal is oscillating. LEVEL or
STRENGTH can be thought of as meaning the same as amplit-
ude. Amplitude can be measured in Volts (v). There is more
than one way of measuring amplitude.

INTRODUCTION

What we are trying to is get information from one place to
lots of others. I'm using information here in a wider sense,
meaning speech, music etc., rather than phone numbers of
local hairdressers or whatever. Now I’'m going to assume we’re
going to use radio broadcasting to achieve this, which immed-
iately rules out things like standing on top of tall buildings and
shouting really loud. We’ll also assume we’ve got this info in
the form of an audio frequency signal, ie. what comes out of a
tape recorder or an audio mixer. You can’t transmit audio
frequency signals very easily so what we can do is impart the
info in the audio frequency signal onto a higher frequency
carrier signal. Two ways of doing this are AMPLITUDE MOD-
ULATION and FREQUENCY MODULATION (AM and FM).

In AM the ampltude of the carrier is determined at every
instant by the ampltude of the audio signal, the carrier freq-
ency remains constant. In FM the frequency of the carrier is
determined at every instant by the amplitude of the audio
signal, and the carrier amplitude remains constant.

MODULATING

SIGNAL ' \//\\/

CARRIER

AMPLITUDE
MODULATED
CARRIER

FREQUENCY
MOOULATED
CARRIER

Frequencies between 30 MHz and 300.MHz are known as
Very High Frequencies or VHF. This corresponds to wavel-
engths between 10m and 1m. To convert between wavelength
and frequency use the formula

wavelength (in metres) = 300
frequency (in MHz).

FM

There are two sorts of FM, known as Narrow Band FM
(NBFM) and Wideband FM. They differ by the maximum
allowable frequency shift of the carrier when the transmitter is
fully modulated. This frequency shift is known as the DEVI-
ATION. Legal CB radios use NBFM with a maximum deviat-
ion of 3 kHz. Wideband FM is used by the BBC and IBA for
radio broadcasting and for studio to transmitter links. The
standard maximum deviation for FM radio broadcasting in this
country is 75kHz. There is no simple way to set the deviation
of a transmitter without a Deviation Meter which is an expens-
ive piece of test gear. Probably the best way to do this is to
vary the level of the audio signal going into the transmitter
(TX) and listen on a receiver, until your signal sounds about
the same loudness as the other (legal) broadcast stations. If
you use too high a deviation you’ll use a bigger than necess-
ary chunk of the radio spectrum and be more likely to cause
interference to others, which will make you even more unpop-
ular with the DTI.

The police use NBFM as well, which is why if you listen
to them on an ordinary FM receiver, which is wideband, you
can hear more than one channel at a time.
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CHOOSING A FREQUENCY on such recorders, if you’re doing programmes with quiet

If Your first action could be to reach for you receiver and
tune through looking for a blank space, think again, for a kick-
off the UK FM broadcast band is 88 to 97.6 MHz and 102.1
to 108 MHz. 97.6 to 102.1 MHz is used by the police, so is
best left alone. What stations you can receive is determined by
where you are, as well as by the nature and positioning of your
aerial. If you look to our old friend the Maplin catalogue we
find on P24 of the current issue a list of the frequencies and
locations of all FM broadcast stations. What it doesn’t say ,of
course, is the frequency of existing pirates. TX Magazine gives
a good rundown of these (see CONTACTS). Armed with this
info you should make a list of all frequencies in use in, say, a
30 mile radius. If you write to the BBC or IBA’s Engineering
Info Offices they’ll send you service maps of where their TX’s
are meant to be able to be heard. Then its just a question of
finding a big enough gap between stations, with the proviso
that your station shouldn’t be nearer than 200kHz (0.2
MHz) to the frequency of any existing station. This is no prob-
lem as the band is half empty. Also don’t choose a frequency
which is 10.7 MHz away from any other station as for compl-
ex reasons (which involve the use of 10.7 MHz as intermediate
frequency in FM receivers) reception will be hard for people
listening to you and/or the other station.

Now lets take a little stroll through the whole system.

TAPE OR LIVE

What are we going to feed into our TX? The obvious two
possibilities are
a) A tape or cassette player.
b) Live, either directly from the mixer or via some kind of
link from studio to TX site (highly recommended).

TAPE. This is the safest approach in that you can put a tape
on and then retire to a safe distance. Links are now being
traced and studios busted, and some of the biggest pirates (eg
LWR) are going back to taped broadcasts. If the DTI trace
your transmission and turn up all they can do is confiscate
your tape plater, TX and aerial, ie no arrests (unless they catch
you changing the tape!). Its also the most inflexible alternative
as tapes will have to be prepared in advance. Time checks, if
you’re into that, will be difficult and live phone ins are right
out.

Give a little thought to your choice of tape recorder, as it
will probably be the weakest link in terms of sound quality. In
an old clapped out one the heads will be worn flat. Maybe you
can use a ‘Walkman’ type of player, which are small, can be
battery powered and have ok quality and are cheap. An amat-
eur radio rally I was at recently were selling off very slightly
damaged ones for £2 each. To reduce ‘noise’ or ‘tape hiss’

passages, you can use a circuit known as a Dynamic Noise
Limiter (DNL), which is placed on the output and cuts off
the ‘noise’ just in quiet pauses. DNLs are sometimes used
in the soundtracks of old films. You can find a DNL circuit
in part of the ‘Audio Embellisher’ project in the Jan 84 issue
of ‘Elector’ magazine.

If you want to go upmarket you could use a proper
14" reel to reel tape recorder, though few pirates do. The latest
and greatest is to use ‘Stack machines’ which will change the
tapes for you. Whatever you use get one that can be battery
powered as you may not always have access to mains power.

MONO OR STEREO

The advantages of mono are that the TX is kept as simple
and cheap as possible, and you don’t need as much power as
on stereo to get the same result. The disadvantages are you
don’t sound as professional, quite small pirates are now using
Stereo Encoders, and maybe people might dial past when the
red stereo light on their receivers doesn’t flash. With stereo
the listener can get quality the same as legal stations. Weigh
against this the extra cost, extra circuitry and more output
power needed for the same signal.

What you need is a Stereo Encoder, which combines the
left and right stereo signals into a single composite stereo
signal which is then fed into your TX.

BLOCK DIAGRAM OF STEREO ENCODER

comﬁeosim,
stereo
L~ 5 oUtput
L+R >
R = >
f - o __|BALANED
R L-R 7 MODULAToR.
[ W
| RYSTAL ! A~
| REFERENCE ——0~ 7
[ OsclUATOR | 38UHZ 2 |lakHz
I—

[Z
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For those interested a brief technical description follows.
The left (L) and Right (R) signals are fed into a summing and
differential amp to get a L+R and L—R signal respectively. The
L—R signal is mixed in a balanced modulator with a 38kHz
sub carrier to produce an amplitude modulated double sideb-
and
suppressed carrier signal. The 38kHz signal is derived from the
same source as the 19kHz pilot tone. The composite output is
formed by mixing the L+R signal, the sidebands containing the
info of the L—R signal, and a bit of 19kHz pilot tone. The
pilot tone switches on the Stereo Decoder in peoples’ recei-
vers,

Pilot Suppressed
Carrier Carrier

=

c 100

52 2%

=R L+R L-R

3 § /Audio . Sidebands

=% 5 1 Y

- 15 19 23 38 53

Frequency (kc)
Composite modulating signal.

Back in the receiver, once the Stereo Decoder has extract-
ed the L+R and L—R signal the original left and right signals
are easily got by (L+R) + (L—R) 2L

(L+R) — (L—R) 2R
The reason L+R and L—R signals are encoded rather than L
and R is so that a mono receiver can just demodulate the L+R
bit and ignore the rest of the signal. If L and R were encoded a
mono reciver would only be able to hear the left channel. The

19kHz pilot tone is usually got from a crystal oscillator, to be

quite accurate and stable. A crystal resonating on 4.8640 MHz
is convenient as 4864 divided by 2 eight times is 19 kHz. This
can easily be done by digital logic chips. But its highly unlikely
you’ll be able to buy a 4.8640 crystal off the shelf, so you’ll
have to have one made to order.

We had hoped to include a design fo a Stereo Encoder in
this book, but we haven’t got it yet. See CONTACTS for
where you can buy the design or a ready made system.

It doesn’t matter if you didn’t understand all of the above
but one thing is important. The standard FM broadcast audio
bandwidth extends only to 15kHz and Stereo Encoders are
designed to assume this figure. If you put signals into them
with frequencies above that the L+R signal and the lower side
band of the L—R signal could spread into each other and you
will get a right bloody mess. With a tape recorder you can’t
really get over 15kHz, but if you’re live its quite possible.
In that case you need a LOW PASS FILTER on each input
to a stereo encoder. Maplin have a high quality design on page
243 of their current catalogue (summer 86). The pot could be
replaced with a 500k resistor to wire the circuit permanently
for max roll off. If you’re using a link between studio and
TX and you want stereo wou’ll have to know the bandwidth
of the link. If its 53kHz (= 38+15) or more you can use it
after the encoder. Otherwise you’ll need two links and have to
encode at the TX end.

PRE- EMPHASIS

In a typical audio signal the high frequency sounds have
less energy than the low ones and so produce less deviation of
the carrier. This in turn makes them susceptible to ‘noise’
when received. To avoid this high frequencies are boosted
before being transmitted by PRE-EMPHASIS. In the receiver
the frequencies are cut by the same amount by DE-EMPHASIS.
So the overall frequency response of TX to receiver stays flat,
but the level of background noise is reduced a lot.

Pre and De-emphasis networks are characterised by their
TIME CONSTANT. In the USA the standard is 75 S, but in

UK its 50 4 so anything designed or bought from there needs
slight modification. In a mono TX the pre-emphasis network
can be built into the front end of the exciter. For a stereo TX
such a network must NOT be in the exciter or it’ll play hell
with the composite stereo signal from the encoder. Instead
you need 2 networks, one for each channel, on the inputs of
the stereo encoder, They’re actually often built into the studio

encoder.

COMPRESSORS AND LIMITERS

Compressors and Limiters operate on the same principles,
but their effects and the reasons for using them are complete-
ly different.

A 7
Ow:pue P ’
P\W\Ofk:ud(, , v’
/,’
N ~
>
Inoue Ampliude
COMPRESSOR
N
Queput ¢ ’
P\M’o/lqu( oL
(
(ehreshol A
1
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>

l"ﬂ“& /\m[;/lb'v(c
LIMITER

A compressor compresses, it reduces the DYNAMIC
RANGE of its input signal. This means as the input amplitude
varies over a certain range, the output ampltude varies over
only a fraction of that range. The graph shows a 2:1 compress-
ion characteristic. In this case with every change in the input
amplitude the output changes only half as much. The dotted
line shows a 1:1 non compressed characteristic.

But a Limiter passes its signal unaffected till the input
amplitude reaches its THRESHOLD. At this point the limiter
prevents the output increasing much by compressing its input
much more strongly than in compressors eg 10:1.

Some American music stations and some pirates compress
their programmes to make it seem ‘louder’ and more ‘upfront’
than other stations, This occurs cos the compressor keeps the
average level of the signal high, even in quiet parts of the
prog. The flip side of this is listeners can soon get ‘listener
fatigue’ as constant compression can become boring and irrit-
ating to the ear, as if the music were rammed into it!

s
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Compression has other uses, you might compress your
programme as you transfer it to tape to stop quieter bits
fading into background tape hiss when played. The process of
recording and replaying does this to some extent anyway.
Don’t compress the output of a tape recorder as it’ll make tape
noise worse. Guitar effect units, labelled compressors, are
unlikely to be much use. Compressors intended for use in
home studio recording are worth experimenting with. A stereo
compressor with a 2:1 characteristic can be simply constructed
around a NE570 or NE571 IC.

Limiters are used to stop a signal’s amplitude going over
a certain level. Eg when cutting a master disc in record manuf-
acture, large PA systems at gigs to stop loudspeakers blowing
every time someone burps in a mike and, surprise surprise, in
broadcasting. In FM particularily, as the signal level increases
so also does the bandwidth of the transmitted signal, risking
interfering with other stations. With tape input to your TX the
output is imherently limited by the recording process, no lim-
iter needed. With live input to the TX its different. Though
you might set the levels right to start, along comes a loud
record or voice and you could be interfering with the next
station. Use a limiter.

Any limiter based on 2 back to back diodes is little more
than a guitar fuzz box and will sound like one.A suitable high
quality limiter was described in the May 83 issue of ‘Electron-

ics Today’ International Magazine.

THE OSCILLATOR

At the heart of everything is the OSCILLLATOR that
generates the VHF signal. The Frequency of this is modulat-
ed by applying an audio signal to it. The most common way
of doing this is by using one or two VARICAP diodes. When
a varicap diode is operated with a reverse bias the capacitance
of the diode varies with that bias. The diode(s) is/are connec-
ted to a frequency determining part of the oscillator. The
audio signal is connected across the diode to achieve frequency
modulation. Also by varying the DC reverse bias the oscillator
can be fine tuned. The higher the voltage, the lower the capa-
citance, the higher the frequency.

The VHF signal can either be generated directly, or the
oscillator can oscillate on a lower frequency eg a third or half
that desired and then followed by a TRIPLER or DOUBLER
stage. There are three main types of oscillator:

a) Variable Frequency Oscillator (VFO).
b) Crystal Oscillator.
¢) Phase locked Loop Oscillator (PLL).

VFO’s

These are simple oscillators which can be built round a
single transistor. This can be:

Bipolar Junction Transistor (BJT). -ﬁ

Field Effect Transistor (FET). -'LJ‘

The problem with oscillators based on BJT.s is that the
frequency is too dependent on the temperature of the trans-
istor. ie a few degrees temperature change will result in a signif-
icant change in transmitting frequency. For this reason osci-
llators based on BJT’s are UNSUITABLE for serious use as a
TX. FET’s don’t suffer from this problem so badly, so they
can be used, but you should still bear it in mind.

The FET will heat itself up slightly, and other bits of the
TX, like the power amps, will be fair old chucking heat out,
and are usually built into the same case as the oscillator. The
frequency will drift most when the TX is 1st switched on as

all the components will be at the same temperature as the air
ouside the TX’s case, this is known as the AMBIENT TEMP-

w4

ERATURE, After the TX is turned on the heat from the amps
will warm the air in the case directly or indirectly.As the FET
warms the frequency will drift a bit. When heat loss equals
heat gain you get THERMAL EQUILIBRIUM and it wont
drift more. Keep your TX out of drafts to avoid messing this
up. If you have a frequency counter plug in to a dummy load
and see how long it takes for the frequency displayed to settle
down, maybe about 15 minutes. If you have time you can
arrive at the TX site early and run your TX for the warm up
time with no input into a dummy load. This avoids listeners
\évht? tune in immediately having to retune as you r frequency
rifts.

CRYSTAL OSCILLATORS

This is also a simple oscillator but incorporates a crystal
into the frequency determining network. There are various
types of crystal (fundamental, 3rd overtone, 5th overtone etc)
and various ways of using them (series mode, parallel mode)
but their basic properties are the same. They’re resonant on
one frequency which is determined by the crystal’s charact-
eristics when made. This is their problem, whereas VFO’s are
not very stable crystal oscillators are too bloody stable and
its a job to get enough deviation. You'll probably lose the
higher frequencies of your programme and stereo is right out.
Also chances are you’ll have to get a crystal made to order for
your desired frequency so if you want to change it you'll
need a new one. There are places which make crystals to order.

PHASE LOCKED LOOP (PLL) OSCILLATORS

The way its done properly is with the Phase Locked Loop
oscillator. Tis combines the ease of tuning and wide deviation
of a VFO with the frequency stability of a crystal oscillator.

1t works thus: A crystal oscillator is used to provide a referen-
ce frequency. This is digitally divided by logic chips to a relati-
vely low frequency, say 26kHz. A VFO provides the output,
which is also digitally divided to give another relatively low
frequency. These two low frequencies are presented to a
PHASE COMPARATOR which basically decides which freq-
ency is higher by comparing the phases of the two siganls. The
phase comparator generates an ERROR VOLTAGE which is
connected back to the input of the VFO through a LOW PASS
FILTER (LPF). This is the loop bit.

If the VFO is running too fast the phase comparator decr-
eases the error voltage so as to slow it down till the phases at
its input are the same. If its running too slow the error voltage
is increased to speed it till the phases are the same. All this
happens _instantaneously of course so the output frequency
remains constant.

In this way the temperature stability of the VFO isn’t
important and it can be built round a BJT, as its output freq-
ency is phase locked to the crystal oscillator, and the frequen-
cy of this is very good. Clever eh?

Two more things to explain. How do you change the out-
put frequency? By making the VFO’s divider programmable.
Say its set to divide by the number N. The phase comparator
is a simple minded sort of soul, concerned only with equalis-
ing the phases at its inputs, it doesn’t know whats really com-
ing out of the VFO, which is N times the divided reference
signal. Because this signal is so low compared to the VFO fre-
quency N can be made to have hundreds of different values,
giving hundreds of different output frequencies from the VFO.
So changing the frequencies is just a matter of clicking some
little switches. (Beats me...typissed).

Hang on a sec, the VFO is being frequency modulated by
the audio input, so its frequency at any given instant depends
on the voltage of the audio output. We don’t want THIS
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variation of the VFO’s frequency to be ironed out by the PLL
system so we ‘iron out’ the error voltage from the phase comp-
arator, so it just contains the underlying trend rather than
whats happening at any split second. This is the purpose of the
low pass filter.

This system can be simplified by leaving out the divid-
ers. If this is done you end up with an output frequency deter-
mined solely by the crystal. You've still got the wide deviat-
jon capability of course, which distinguishes this system from
one based on a simple crystal oscillator. This sort of fixed fre-
quency oscillator is used for things like wireless mikes and
could be used for studio to TX links. Programmable PLL
oscillators are used in all manner of professional communicat-
jons equipment, including broadcast TX’s.

We don’t include a PLL oscillator design in this'book. Its
a bit complex to start with and the IC’s are expensive. . See
CONTACTS for where to get the design.  or ready made.

BUFFERS

Any oscillator, regardless of its type, is followed by a
buffer. This is usually one or two transistors operating in what
is known as class A mode. Its function is to protect the osc-
illator from what is going on further along the circuit, especial-
ly from changes in its ‘load’ as the following stage is tuned.
The combination of oscillator and buffer together is called
the EXCITER and is a small but fully fledged TX. Small in
respect to its output power. Typical values are in the region of
100 - 500 mW (1000mW = 1W).

AMPLIFIERS

To increase the power output of our fledgling TX we need
to add an amplifier. Obviously we are talking about Radio Freq-
ency (RF) amps, not audio amps. RF amps have certain impor-
tant characteristics: a) Bandwidth b) Gain and maximum
power output c) Input and output impedence.
BANDWIDTH This is the range of frequencies the amp will
amplify properly. The Bandwidth is ultimately limited by
the characteristics of the active devices in the amp (ie the tran-
sistors or valves) but more specifically by its type, LINEAR or
a TUNED amplifier.

A linear amp will amplify quite a large range of frequenci-
es and they have a good bandwidth, commonly 1.8 - 30 MHz
which covers all of the amateur shortwave broacast bands..
no good for a VHF pirate, but could be useful for a MW
pirate. They operate in class A or B mode and have the advant-
age that they don’t need adjusting when the frequency is
changed. Their disadvantage are they’re more complex and

dearer then tuned amps and are much harder to design, requi-
ring extensive knowledge of the transistors round which the
amp is constructed. Linear amps for VHF are uncommon.

Tuned amps only amplify a narrow band of frequencies,
they have a small bandwidth, centred on one frequency which
is determined by the TUNED CIRCUITS in the input and out-
put networks of the amp. Tuned circuit have a RESONANT
frequency. This can be adjustedby variable capacitors known
as trimmers, to the desired frequency. The amp will produce
max output when the tuned circuits resonant frequency is the
same as the input frequency from the exciter. Tuned amps
often operate in the class C mode, which is more efficient than
A or B. This means more of the power being drawn from the
battery or whatever turns into watts up the aerial rather than
heat in the amp. They are relatively simple circuits, and are
easier to design. The bandwidth is a trade-off with gain, the
wider the bandwidth the less the gain. The disadvantages of
a tuned amp is, of course, you have to tune it to the frequen-
cy you’re using and if you change the frequency you’ll
youLll have to retune to maintain the gain of the amp.

GAIN AND MAXIMUM OUTPUT POWER
The POWER GAIN (as opposed to a voltage or current

gain which is different) of an amp is defined as a ratio:

power gain = output power

input power
and is a measure of the amps ability to make its input ‘bigger’.
Power gains are often expressed in DECIBELS (dB) which are
defined: power gain (dB) =10log, output power

input power

Amps also have a max output power. When this is reached
increasing the input power wont result in more output power
and may damage the amp.

In the case of single stage (ie one transistor) class C tuned
amps the gain and max output power of the amp is basically
the gain and max output power of the transistor. Knowing
these we can calculate the power necessary to produce the
max output power. EG lets consider the popular MRF237
transistor. According to the makers data sheet this has a max
output power of 4w and a gain of 12dB. First we’ve to convert
the gain in dB to ordinary gain :

ﬂ“‘*‘" CdB)
gain = lD to

2. 9 ina .
for example gain= (O *® = joVv?* 2 15-85
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Input power = Output power = 4 0.25w

gain 15.85

250mW

So for 4w output power we need 250mW input power. Most
exciters can manage this, hence the popularity of the MRF237
in the 1st amp after the exciter. The joker in the pack is that
all these figures are for a frequency of 175mHz, that on which
the transistor was designed. You can’t predict what happens
at 100mHz and have to experiment.

The MRF238 has 30w output power and a gain of 9dB,
so it needs 3.8w input power. This can be had from the
MRF237. Thats how the makers (Motorola Corpse.) planned
it.

INPUT AND OUTPUT IMPEDENCE

Impedence is the alternating current (AC) version of resis-
tance. The standard impedence outputs of exciters and outp-
uts and inputs of amps is 500 . The impedence of the input
and the output networks of an amp is altered by the tuned
circuits which you recall also tune the circuit in a tuned amp.
The INPUT IMPEDENCE is important as it effects the LOAD
the amp has on the stage before it. Max power is transferred
between stages when the impedence of the output and input
are equal. If the impedences aren’t equal a MISMATCH is
said to occur and in this case some energy is reflected back
from the input of a stage into the output of the preceding
one, where its wasted as heat.

THE VSWR METER

Some of you may know that we can use a VSWR meter
(also known as Voltage standing wave ratio meter, SWR meter
or a Reflectometer) to detect mismatch between TX and the
aerial, but the VSWR meter is just as much at home doing
this between amp stages. VSWR is the ratio of the forward
(or incident) and reflected power. Except for dear ones they

work the same. The switch is set to Forward or the SET

button is pressed. The knob is then adjusted to make the
meter read full scale. The switch is then set to Reverse or
the button is pre-released. It now indicates the VSWR. A
VSWR of 1:1 is perfect (no reflected power) and so unlikely.
One of 00:1 shows all the power is reflected back into the
amp, youll get this with a VSWR connected to the amp
output with nothing on the VSWR output (unless its got a
built in dummy load). You’ll also get it if there’s a short
circuit in the VSWR meter. In either case switch off IMMED—
IATELY or you'll blow your power transistor.

o \Mrlouk A/e(:v/or‘/\

The point of all this is to get the max power output
from the amp into the aerial, instead of a hot TX and a bad"
signal.

To tune such an amp you need a LOAD connected to the
output (or it’ll blow up). We could use an aerial but this intro-
duces an extra unknown quantity..the characteristics of the
aerial. As well as the fact that we’d be broadcasting. What we
need is a DUMMY LOAD.

THE DUMMY LOAD

This is basically a resistor, made so it presents a load to
the amp’s output independent of frequency (unlike the aerial).
The 3 things about a dummy load we’re interested in are:
a) It should be suitable for the frequency we’re interested in,
about 100mHz.

b) It should be rated to take the power we’re trying to make.
¢) It should have a resistance of 500 .To match the output
network of the amp.

When buying ask for one for the 2 meter band, amateur radio,
centred on 145mHz. Most test gear for this band ( dummy
loads, VSWR meters, power meters, wavemeters, RF volt
meters, frequency counters etc) will work on the frequencies
we’re interested in.

The amp should first be tuned with reduced input power and
supply voltage. Adjust the input network trimmers C1 & C2 for
the best input match (lowest reading on a VSWR meter conn-
ected to the input side) and adjust the output trimmers for
max output power. Be sure the extra power is in the frequen-
cy you want and not in the HARMONICS. Check with a wave
meter (more of this coming up). Another VSWR meter can be
used for a relative indication of the output power, or the RF
PROBE, described on page  will give an absolute indication.
The pairs of trimmers are very interdependent, adjust one and
you’ll have to adjust the other, and so on.

This done, if all OK, increase the input power by increas-
ing the voltage supply to the previous stage, and the voltage
supply slightly and repeat the tuning. Do all this a few times
till you reach the required levels. Listen in on a nearby (but
not too near) receiver. The signal should be in just one place
on the dial with no funny noises or modulations going on.
Check with a wave-meter. Altering the trimmers and varying
the input power and supply voltage should result in smooth
variations of the supply current and output power with no
steps or jumps. The exception is, as the input power is reduced
at some point the amp will switch off, a characteristics of
Class C amps.

To vary the supply voltage you need a Variable Stabilised
Power Supply Unit. If you can’t get hold of one you could

—
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build one. They’re not expensive and are well handy, and give
you some experience, if needed, of electronic construction.
HARMONICS

Harmonics are multiples of the transmitting frequency.
For a frequency of 100mHz, the 1st harmonic, known as the
FUNDAMENTAL is 100mHz, The second is 200mHz, the 3rd
id 300mHz etc. They’re produced as side effects in various
parts of the circuit and will interfere with other users of these
frequencies if let escape from the TX. Known as RADIO FREQ-
UENCY INTERFERENCE (RFI). Tuned class C amps dont
amplify harmonics, as they’re out of the range of the amps
abilities. But the use of Class C means that harmonics are
generated by the amp along with the desired frequency. The
strongest ones (apart from the fundamental) from such amps
are usually the 3rd, then the 5th etc. The amplitude of harmo-
nics is minimised if the output networks are tuned properly,
but they’re still there. Oscillators and Buffers can also make
harmonics if not set up right.

WAVEMETERS

To detect harmonics we need an ABSORBTION WAVE-
METER usually called just a wavemeter. Or we can use a
GRID DIP OSCILLATOR (GDO) or a gate dip oscillator, both
of which are known as DIP METERS. Most dipmeters have a
switch which turns them into wavemeters. A wavemeter has
a tuning knob, calibrated in frequency, a meter showing signal
strength, and some kind of short aerial. You hold the aerial
near a coil in the bit of the circuit your’re interested in, and
tune the wavemeter. It shows how much signal is present on the
frequencies shown on the scale. So you can see what frequ-
encies are being generated in that part of the cicuit. Ideally
you’ll just find the fundamental, unless the circuit is a freque-
ncy tripler or something.

If you buy a wavemeter be sure it covers the right range,
from below 100mHz to get the fundamental to above 300mHz
to get the 3rd harmoinic.

Even with all tuned right you’re still going to have some
harmonics generated by the last stage. A sensible pirate wont
let these reach the aerial, e.g. if you’re using a frequency of
102.35mHz the third harmonic is 307.05Mhz which happens
to be that used by USAF Upper Heyford’s Control Tower.
You might think this funny but you won’t stay on the air for
long. To stop harmonics reaching the aerial we need a BAND-
PASS FILTER.

Each amp bumps up the power some more, cos the trans-
istor in each one can only supply so much gain. So if you’re
the proud owner of a 5 watter and you're offered a 1000w
amp its useless as you’d need probably 100w input to drive
it so you’d need amps in between.

To tune a series of amps on your TX you must break in,
physically if needed, to tune each one at a time. Do this by
unsoldering components and soldering in short bits of co-ax
with plugs to connect to dummy load and VSWR meter.

BANDPASS FILTER

This filter only allows through a narrow band of frequen-
cies, ie it has a narrow bandwidth, a good one would be less
than 1MHz.It needs standard 50 input and output impeden-
ce and be able to take the power you’re using and be tuned
to the frequency you want let through. Other frequencies are
reduced drastically, by an amount known as INSERTION
LOSS
reduced drastically. It reduces also the desired frequency
slightly, by an amount known as INSERTION LOSS. To keep
this loss low bandpass filters for high output powers are usual-
ly pretty chunky numbers.

Pirate gear doesn’t have this filter built into the final
stages so if you need one you have to add it on.It needs a well.
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screened case to stop harmonics leaking out. In fact your whole
TX should be well screened for the same reason. Say for eg
you used a shoebox and had your oscillator on a third of a
frequency of 92.25mHz..you could be interfering with pagers
of a local hospital as they use 31.75mHz. Proper screen-
ing and a bandpass filter will eliminate such possibilities.

CONNECTORS

As you may have guessed you can’t use any connectors on
VHF as they have to match the amp and feeder. Use BNC or
the UHF series (pI.259 plug and S0239 socket). UHF is best
for higher powers as you can get a wider cable into the plug.
N type is also good but dearer
FEEDERS

So you’ve got your nice clean harmonic free signal coming
out of your bandpass filter..we’re on the home run. All that’s
left is to get the signal up the aerial feeder to the aerial and
we’re away. BUT the aerial cable needs to MATCH the TX’s
output stage at one end and the aerial at the other. This cable
like the TX’s output, the connectors and the aerial has an imp-
edence and to match this should be 50£0.. It also needs LOW
LOSS or your watts will escape as heat. Not the same as a bad
VSWR where you lose energy in the TX, a good VSWR does
not mean the cable’s okay. Decent cables for short runs are
URT76 and RG56U. For longer runs or higher powers use
URG67. (UR67 and URT6 are available fron Cirkit).

AERIALS

At last, the aerial! You can run a pirate knowing little of
TX’s, but if you know nothing of aerials you'll have few list-
eners. So you must read a book on it. I recommend ‘The Two
Metre Antenna Handbook’ by FC Judd G2BCX. It’s a paper-
back by Newnes technical books at £5.95. You may get it in
the library.Lots in it isn’t useful but he goes into things like
propagation, matching, VSWR in better detail. All the dimens-
jons he gives are for the 2m amateur band,centred on 145mHz.
To convert to other frequencies all dimensions (including dia-
meter of aerial element, etc) should be divided by your freq-
ency in mHz and then multiplied by 145. eg 978mm for 2m
becomes 978 X 145 = 1377mm for 103mHz.

103

POLARISATION

One thing to decide is what polarisation to use. The main
ones are HORIZONTAL and VERTICAL. To simplify you can
say a horizontally placed aerial produces horizontally polarised
radio waves and a vertically placed one vertically polarised
radio waves. To receive a horizontally polarised signal you
need a horizontally polarised aerial, and for a vertical one a
vertically polarised aerial. Most receivers on FM have horizont-
ally polarised aerials, but all car aerials are vertically polarised.
So what polarisation you go for depends on the audience you
expect. Eg on Sunday afternoon you’d expect people at home
so use horizontal, while in rush hour you might favour vertical.
You can build an aerial which splits the power between both,
as used in legal stations, known as MIXED polarisation. But
the effect of radio waves bouncing off buildings etc tends to
twist the polarisation of your signal from horizontal to vertic-
al and vice versa, so your signal could still be picked up by the
wrong aerial.

Your transmitting site will affect your choice of aerial
(see also Ch 2,How To Get Away With It). In the middle of
the area you want to cover you’ll need an OMNIDIRECTIO-
NAL aerial which transmits equally all ways, while outside
your coverage area you can beam the signal in , with a
DIRECTIONAL aerial. '

| 7
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The simplest possible aerial for VHF is known as the
HALF WAVE DIPOLE and looks like this:
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coapal cable

The elements can be bits of thin aluminium or copper tube.
The lengths of each dipole, L, you get from your frequency

by: L =_T1_. metres
f (in MHz)
The impedence is about 72 SL which is close enough to 50
to be fed from 50 S cable without too much power loss.
A half wave dipole used vertically is omnidirectional, but
when used horizontally it has a fig of eight coverage like this:

no Sl al
N
View
here
7
dipole
which isn’t  v. useful. Also a dipole needs a balanced feed.

You neeed a BALUN (BAlance to UNbalance) transformer.
These can be easily made out of bits of co-ax cable. If you
dont do this power will be radiated from the feeder.An aerial
with an impedence greatly different from 50 2 needs an
IMPEDENCE TRANSFORMER Also made out of bits of co-ax,
see aerial book for details.

Before going on air get a low VSWR by adjusting the
position of the aerial and any adjustable pieces. Aim for 2:1
or less. Use low power into the aerial when tuning it up and
adjusting, if using 100’s of watts and a bit came off in your
hand the VSWR could be so bad as to blow the final transist-
or. For the same reason check the continuity of the aerial with
an ohmmeter before plugging in, to be sure its what its meant
to be, either a short circuit or an open one, depending on the
type.A dipole should be an open circuit.

SITING
Siting is very important. Height is the main factor, even

more than watts! Since VHF radio waves go almost in straight
lines. 100w in your front room will only reach your neighb-
ours, while 5w up high and unblocked will go 5 miles or more.
The waves do bend a bit so you’ll cover more than you can see
but its hard to say how much. GO for it!

To join the Radio Support Group
and get up dates and development
aid write to RSG. ¢/0Box 010, 37
Stokes Croft, Bristol. Avon
BSI3PY. It costs £5 to join. Make
cheques payable to D.R. Commun-
ications.

Appendix A.
THE FREQUENCY COUNTER

If you can get hold of one setting up an exciter is so much
easier, you can see what frequency you’re on and if its drift-
ing. You don’t need a physical connection to the circuit to
use it as this can upset things. Either connect a single bit of
wire to the input or use a BNC lead ending in a pair of croco-
dile clips clipped together to form a little loop.Frequency
Counters are normally sensitive enough to get a reading when

the wire or loop is placed near a coil. You might get lots of
other readings as you move it about..look for a stable one
near the frequency you expect (use receive or a wavemeter
if you’re not sure) Its a bit of an art but you’ll soon get the
hang. For our purposes a frequency must have:

a) The bandwith, up to at least 150MHz.

b) The Resolution i.e. number of digits on display. Four isn’t
good enough, six is OK, 8 is preferable.

The Thandor PFM200A is around £75 plus vat from Cirkit.

APPENDIX B
UHF PLUG ASSEMBLY

UHF type (clamped screen)

1. Cutend of cable even. Remove vinyl jacket §in. Slide coupl-
ing ring and adapter on cable.

- Fan braid slightly and fold back as shown.

. Position adapter to dimension shown. Press braid down over
body of adapter and trim to %in. Bare %in of conductor. Tin
exposed centre conductor.

4. Screw plug sub-assembly on adapter. Solder braid to shell
through solder holes. Use enough heat to create bond of
braid to shell. Solder conductor to contact.

5. For final assembly, screw coupling ring on plug sub-
assembly.
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UHF type (clamped screen)

UHF type (soldered screen)

1. Cut end of cable even. Remove vinyl jacket 1}in.

2. Bare iin of centre conductor. Trim braided shield. Slide
;oupling ring on cable. Tin exposed centre conductor and

raid.

3. Screw the plug sub-assembly on cable. Solder assembly to
braid through solder holes. Use enough heat to create bond
to braid to shell. Solder centre conductor to contact.

4. Eor final assembly, screw coupling ring on plug subassem-

ly. )
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UHF type (soldered screen)
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60WATT MEDIUM WAVE TRANSMITTER

2 swg en. cu, wire round resistor

if necessary.
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60 Watt medium wave transmitter CAPACITORS VALVES
C1 0,005 mfd 500v V1 EF 91 or 6AM6
C 2 0,005 mfd 500v V 2 6146 or QV06-20
C 3 30 pf 50v
RESISTORS - all % watt unless stated c 2 200pp£550v
C 5 100 pf 500v
C 6 0,005 mfd 500v
R1 4.,TK W C 7 0,01 mfd 1Kv
R 2 27K 3W C 8 0,005 mfd 1Kv
k3 22K C 9 0,005 mfd 1Kv MICA
R 4 22K C 10 0,005 mfd 50v
§ 2 320 - VC1 500 pf (wide spa
R 7 (vetween C7 & C6) 47K 3W JISCZLLANEOUS VC 2 1000 pf
M1l 150 mA meter
COILS X 1 medium wave crystal ( 1MHz - 1.5 MHz)
L1 2,5 mH RF Choke T 1 modulation transformer (Woden UM 1 or similar)
e Bae ﬁ Rﬁi gc’ﬁ A Metering point. Disconnect R4 from earth, 6146 grid current should
E Z 3'2 nH RF Chgke 200 A be set to 3.4 mA by changing the value of EF 91 screen grid resistor
L5 6 2
16 17

and then every 5 turns,

0 turns 22 swg en. cu. wire round 13" former.
Tapped at 5 40 turns

ESR0R There should be a link between the cathode of V1 and the junction of

C3&C 4.
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LAHETINTEKNITKKAR HE ME:cee £

Ohessa olevat lahetinkaaviot niyttivdtil ehkd jo sellaisenaan
melko monimutkaisilta, etenkin jos elelktroniikkatuntemus ei ole
kovin suuri,., Seuraavaksi pyrit3ian antamaan ohjeita ldhettimen
kuin lahettimen rakentamiseksi,

Yksinkertaisimmalta saattaa tuntua joku pieni yksinkertainen
transistorioskillaattori, mitd se ei kuitenkaan va@lttamdtta ole,
Rakentaminen on helppoa - mutta kaikki kytkenndt eivdt edes suos-
tu vdrdhtelemdadn yms, ja tuloksena voi olla palanut kivi.Putki-
ldhettimet ovat aloittelijoille vaikeampia mm. korkeiden jannit-
teiden vuoksi. Kokemattomampi rakentaja pddsee kylla putkildhet-
timelld parempiin tuloksiin kuin vastaavalla transistorildhetti-
melld, Ensimmdinen putkitx voi olla vaikkapa 2 x EL 84:113 to-
teutettu tx. Jédnnite voi olla 250-350 VDC, joka on sopiva siin3
mielessd, ettd esim., sopivan muuntajan puuttuessa voi tehdd "ha-
rakiri"-kytkenndn ja tasasuunnata verkkovirran, jolloin tulos on
300-310 vDC, mutta tapa ei ole suositeltava ilman erotusmuuntajaa
ja tx:n ruhkoon tulevan jannitteen vuoksi! Suodatuksessa on y-
leensd kdytettdvd 100-500 pF v&d1lilld olevia 350 V konkkia, joita
on mm, televisioissa.

KURISTIMET voi k&3mid mysds 1,5 cmg muoviputkelle, 5x25k Jja
langan paksuus esim, 0,4-0,5mm, jolloin virrankestoisuus an suu-
rempi., 15W tx:n pddteputken anodille olisi hyva laittaa tama
"powerimpi™ malli. Jos runkona kd@ytetdan 2W vastusta ei arvon
tarvitse olla 1M vaan muutama K ohmikin riitt&da, N&itd vastuksia
on myos TV:ssa,

EL B84 (pdidteputki) hilalla oleva vastus olisi oltava massa-
vastus, 1/2 W vastus riittdd hyvin. Saman putken suojahilavastus
voi o0lla mikd tahansa 3-5W tehovastus(5,4k) tai pari pienempii
sar jassa.

PIISUODIN: L&hettimen tankkipiirin teht&v@ on sovittaa l&h,
anodilta tuleva signaali 50-75 ohmiin, Yksinkertaisimmin anodin
ja maan v@lisen resistamssin lasku k8y jakamalla anodijédnnite
anodivirralla., Samoin kuten teho on P=IxU., Tamd on tietenkin
vain putken ottoteho, josta puolet on modulaattorin teho, ja ulos-
tuloteho on 75% ottotehosta(C-luockassa). Itse piisuodin on help-
po tehdd monialueiseksi tekemdll&d pddtekelaan vdliulosottoja.
Kelan voi k3imid mm, 4cmg PVC putkelle miel. 2mm langasta., Kelan
etdisyys rungosta olisi oltava vdhintdan 3cm, meilummin enemmdn.
Kourmituskonkkana, anodin ja piisuodattimen v&1ill&d, olisi kady-
tettdvd keraamista konkkaa. "Tune"-sddtdkonkka voi olla vaikka
500pF, kunhan siitd saadaan sdddettyd tarvittava kapasitanssi,
esim 70pF. "Tune"-konkasta (ei s. sddtokonkka) riippuu l&hetti-
men viritys, load eli jalkimm@inen konkka, ei vailkuta kovinkaan
pal joa riippuen antennista. Suuremmilla anodijinnitteills (500-
3000V) tulee pulmaksi mm, "tune"-sditskonkka, silld sen pitdisi
kestdd ko. jdnnite lyomattd ldpi! Namd ovat nk. harvavdlisia
sddtokonkkia ja maksavat 100-200mk/kpl,

MBDULAATIO tuodaan modulaatiomuuntajaan, joka loytyy putki-
vastaanottimesta, AM modulaatiossa muutetaan kantoaallon ampli-
tudia, Paras tulos saavutetaan kun modulaatiomuun. muuntosuhde
on oikea., Kdytdnnossd tdmd onkin jo hankalampaa suuren toisio-
imbedansin vuoksi, Helpoin tapa o0lisi laskea muuntosuhde modu-
laattorin ulostulojdnnitteen avulla, Kun modulaatio ndissid ta-
pauksissa olisi 100% vaihtelee PA- putken anodilla oleva jin-
nite v&@lilla 0-2U, Siksi osat on mitoitettava kestd@mddn kaksin-
kertaisen jannitteen.

Hairidnpoisto: Hehkuhurinat yms, poistetaan kahdella 5nF kon-
kalla kytkemdlld niiden kautta molemmat navat maahan. Kytkemdlli
modulaattorin miinusnapa 0,5uf:n konkalla maahan pd&dstdsn yleen-
sd pahimmasta hdiridstd, mutta joskus on tarpeen kytked verkko-
hurinan est&@miseksi powerin diodien rinnalle 1nF lonkat(1ky),

HuoM. TEKSTN  KOMAENTIT VUTTAQVAT </VUa)
&O SW-LAHEYTmEeN, go
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Joillakin puggtyypeillé on tapana "ruveta varahtelemdan" tie- FRecf
tyilld taajuuksilla, joka on estettidvissd putken neutralisoinnil- 2ﬂf
la, joka onkin jo eri jutta,

Putkien kantakytkenndt poikkeavat hyvinkin suuresti. Suu-
remmat ldhetinputket vaativat jo erikoisemman kannankin. Noval-
kannoissa on hehkut useasti kytketty pisteisiin 4 ja 5. Pento-
deissa (mm, EL 84) jarruhila kytketddn tavallisesti maahan,
Nk, Maattohilakytkenndssi (kdytetdan linukoissa) kytketddn kaik-
ki hilat maihin olipa kyseessd vaikkapa triodo. Katodi kytket&idn
kuristemen kautta maahan ja ohjausteho tuodaan myts katodille,
Yleensd ko, kuristemen kanssa sar jassa kdytetddn suurteho zener-
diodia vakavoimassa ko, esijdnnitteen halutuksi, Linukan taytyy
toimia joko A, AB tai B luokassa AM:11d8 ja SSB:1ld. CW:1lld Ja
FM:118 riittdd jo C-luokan vahvistin, jolloin hydtysuhdekin on
parempi, Maattohilakytkenndssd on yleisesti kysymyksessd B-luokka,
suuri tehoisissa modulaattoreissa saavutetaan suuri hydtysuhde
kytkemdlld kaksi putkea nk. push~pull kytkentddn,verrattuna esim,
vasttaavan A-luokkaiseen asteeseen,

ANTENNI:Hyvd antenni on dipoli.Mitoitus:puoli kertaa aallon-

pituus kertaa 0,95.S5y5tto antennin keskipisteeseen 50-750hm kaapelill
kun kdytetdin dipolia ldhetintd ei maadoiteta.,Viritykseen voi kdytté&:
SWR-mittaria, joka ndyttdd seisovan aallon suhteen.Kun SWR-on1:1 on
kaikki parhaalla mahdollisella tavalla OK,asian voi vield tarkistaa
lisddmdllsa 1:4 allonpituisen pdtkdn koaksiaalia kaapeliin,Arvoilla
1:3 ei ole vield mitddn merkittivisd hdtdd,SWR-mittaria voi kdyttss
TXh viritykseen "eteen" asennossa.Virityksen voi suorittaa myéds
TXh anodi virtamittaria hyvidksi kdyttden(PA) TX on vireessd kun
anodivirta on pienimmillidin,saman voi tehdd myos voltti mittarillas
kun jdnnite modulaatiomuuntajan jdlkeen on suurimmassa arvossaan
on TX vireessi, 5

TRANSISTORILAHETTIMETovat kdytdnnollisempid mm. mobile valmiuden
ansiosta,Ne ovat myds arkoja liian suurille SWR:lle.Seuraava 3W:n
mobileTX on tarkoitettu 7MHz amattoritoimintaan(ks.Kootut kytennit
kirja)e.Se aluksi lidhde vdlttdmittd vdrahtelemddn esim,48,mutta kddn-
telemdlls konkkia se alkaa toimia.Jos jannite on kytketty ja laite
ole hyvd,Joku kaupallinen jdghdytysprofiilimalli olisi erittdin hyvd,
esim 10x10cm,T8116in voidaan repid aina max,8Wulos.Virran kblutus
on 0,5A ja hydtysuhde n,50% o

Modulaatio muuntajaksi ei sovi

endd putkarin muuntaja suuren virran
kulutuksen vuoksi,vaan mikdli sopivaa
ei loydy,sen voi kdimis itse,

Runko 15-25W(AFe=esim,5cm®)

4ohm kddmi voi olla esim 16m
0,3mmCU:ta.Toision kdsimi voi olla
0,5mmCUsta niin pal jon kuin

pakkaan mahtuu tai lankaa on
tms,Tdmankin ldhettimen viritys
sujuu kytkemdlld jannitemittari

K

transistorin kollektorilta L=%lk. 3.5 sl —
ja virittimdlld jannite , va:lfu'v”*f3¢3'fm'f““5-'3€1% iy -[._?I.;V)
maksimiarvoon sdsitdmill8 SO0pF konkkia,Tdssikin tapauksessa kela

on syytd pitdd erillddn muista metalli esineistd ,té#md on huomiotava
koteloa tehtdessid,Nk, silmukka antennilla on pddsty hyviin tuloksiin
Fémén TX3n kanssa,Tdmd nketriangeli antenni antaa 2dB suuremman vahv-
istuksen dipoliin nihden ja ldhtékulma pienemmillid korkeuksilla on
loivenpi.Itse ulostuloteho ei ole viimeisenp#dlle tdrkes,vaan yleensi
antenni ja sen sovittaminen m#drdd kuuluvuuden,

Lisdtietoja ldhetintekniikasta saa yleensd suomalsisilta piraateilta

esim.w,meteorm.. osoitteet kaikille:
PoO. BOX:41 NL-7700AA Dedemsvaart,HOLLAND. _

KIRJALLISUUTTA: ARRL,Radioamateurs hand book esim 1980.

&1




FReE '£8

FREE THE AIRWAVES

* Get some double-sided copper clad PCB, enough to make boards in Diag. \ S

II and IV, and a piece 12” x 3’’. Cut PCB with stanley knife — score, bend,

snap. Cut islands with junior hacksaw. Clean with emer y cloth. Drill holes @ ~
" 1/8°" bit. Mark islands with felt tip A to X (see Diags. Il and IV). Mark board. @

Glue islands with Lochite superglue — one drop will do. Clean islands of \% '\ §‘

any glue. Apply liberal amount of solder to islands with a decent iron, N E

TRANSMITTER PLANS

2WATT DRIVER STAGE (DIAGRAM 1)

B

4WATT VHFM Transmitter, parts and instructions m’%

25watt Weller is a good buy, small style.

DIAGRAM I. ASSEMBLY ORDER

1. 3SK51 or 40673 dual-gate mosfet transistor
Cut two legs off to about 2/10”, opposite
sticking-out bit. Apply solder. Try not to
handle transistor, but use legs to position. Stick
these legs to islands B and E. Cut other legs,
press down and solder to islands D and F.

2. 33pf capacitor
Same principle, cut one leg, apply solder, use
other leg to position.

3. Wind 2 x 33pf capacitors legs together. Solder
to islands F and the negative rail, which is the
board.

4. 330 0 resistor, 1/4 watt (orange/orangefbrown)
Keep close to 3, island F to board.

5/6/7/8. 4x 220K L/4 watt (red[red[yellow)
9. 33pf
10. Sépf
11. BBIO5B or BB205B varicap diode
Spot nearest island.

12.  9VI zenner diode
Line nearest island.

13. 4N7 capacitor (or 4700pf, or .0047uf)

14. 68K L  (blue/grey/orange)

15.  .1UF capacitor (or 100N, or 100,000 pf)

16. 110K\ (brown/brown/brown)

17.  Single piece of insulated 3-amp wire. 17a. Same

18.  2-22 pf foil trimmer/variable capacitor (plastic)
Odd leg is positive and goes to island G

19. MCI108 Toko VHF mounted coil inductor 5.5
turns, 0.64 p.H
This is the most tricky component in the
circuit, due to difficulty in raising ferrite core.
Sharpen a piece of plastic with Stanley Knife
to act as trimmer. Be patient. Order a number
of different coils near this one, so that you
can experiment, as it is this comp»nent and
the variable capacitor above that combine to
create the frequency for transmission.

MC 108 TOKO: Another way of getting into the ferrite core is

to heat up a needle in a flame, pierce underneath, and then

o» \ ¥

push up. N 3 K ™ N\

20. RF choke, fixed inductor ' N @ N
This isn’t ready-made, but you have to build it % ° \\\ DN
yourself. Get a dozen FX 1115 ferrite beads e
and some 28-gauge, enamelled SWG copper- 03 NOTE . Mahke wils & wonhk out island posctiong ®
wire. Wind wire through middle 6 times. i bafene sticking them.
Remove enamel from the ends, best way to Actual Size 2-1/8"" x 3-1/8" with islands for 2.WATT
do this is to imrn off then use emery cloth. DRIVER STAGE (Fig 2).

L
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21. Sépf 30. 2N3866 The larger the heatsink, the better. See No. 24,
22. 22KQ 31. SWGI8 guage enamel copperwire 10 turns this

23. 4N7 time.

24. 2N3866 transistor 32.  2-22 pfvariable

Before bending legs into right position _@:
relative to islands, we must heatsink

transistor. Small heatsink will do. Plus we

need silicon grease in a syringe. Put grease around
sides of transistor can, prise open heatsink with
screwdriver, slide tranny in, take out screw-
driver. Bend legs and cut. Solder. Make sure

with crossover that no legs touch.

*%

Positive leg to P. Cut off leg facing leg on 0.

The first board can now be tested once we

have added piece of UF67 Coax, or any heavy-duty

7mm CB Coax. (See diag. V). We must fix Coax
to a UFH male plug (see diag. VII). Pluse
need stereo 1/4” jackplug socket plus 250K L

VIEW FROM BELOW P R log pot and some insulated 3-amp wire.
— 2 To properly test and develop we need:
Gﬂouzj ITOI" a) a power supply — a CB 13.8v 3-amp unit, or a 12v car/motorbike
battery.
co ”HU b) a power/SWR meter—capable of up to 150mHz, plus dummy load=25W
IWPUT B -BEC\ c) A frequency counter. This is the most expensive item. A Thandor
NoZi. 2nN3B66 No30. 2N38L6 / 2yT  PFM200A is the best value 4 o
EARTH We could do without a frequency counter, but if anything is slightly

**This transistor can be replaced
by 2N4427 if used with
2SC 1971 in place of the MRF237..
2N4427 has the same pin position.

25. 18-gauge enamelled SWG copperwire
Wind wire 9 times around pencil, shape legs,
scrape off enamel and solder.
26. S56pf.
27. RF Choke. Fixed inductor.
Same as no. 20.
28. 4N7
29.  RF choke, as above

out, ie off the VHF band, than a radio receiver is no good to find a
fault.
d) A cassette-player with a 5-pin Din plug.
e) A radio receiver
Fit to power supply, fit to power meter. Turn on frequency counter.
Set counter to 0.2 gate, put probe into left-hand socket (probe can be
just a piece of single core insulated wire). Turn on power. Adjust
parts no. 18 and no. 19. See the reading change. Choose a free
frequency. To adjust power, turn part no. 32 (to adjust variable
capac1tors use a plastic trimmer).
If all’s going well, plug in cassette (5-pin Din plug to 1/4” jack
Tandys). Put in your favourite tape, turn on radio, and if every-
thing’s okay you should hear your tape on the radio. If something
is wrong, check and double-check. If you can’t work it out, send
board back to us via Free The Airwaves and we will see what’s
wrong. If everything’s okay then you can go to the next stage.

To DRIVER

SCHEMATIC DIAGRAM FOR 4WATT
AMPLIFIER (Fig. 3)
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Size L' 2-3‘; Low AMP BoARDYD (Fig L)

33.  3-90 pf variable capacitor (foil trimmer).
34 Asabove
35. 2and a half turns of 18 guage tin coated SWG using
a l/4”drill as former. o)
36. 47Qresistor.
3. RF choke, same components but only 3 turns.
38.  MRF237 transistor Large heatsink. N N
Oy *
VIEW FROM AROVE
40. 10X\ resistor.
41. - luf.
42. RF choke — 3 turns. ACTUAL
43. NI8 (or 180pf) \)
44. 2 turns 18 TC SWG Solder directly to positive -
leg of part no. 45, which is a 3-90pf trimmer. Cut off =038
leg facing away from island W. - a
45. 3-90pf trimmer u
46. 3-90pf trimmer

We are now ready to fit into a box (see diag. VI). Get 8’ x 3” x 1}4”
aluminium box. Drill holes. To put in divider, solder along dotted line
in diag. 111 and solder along side of divider. Don’t solder together yet.
Solder TCSWG18 wire between earth and islands P and Q. With the se~-
ond wire make sure there is no contact with earth. Now solder divider,
also making sure no contact with P and Q connection. Last points to sol-
der, using same wire: from island W to centre of UHF female plug, and
from earth to outer. Solder 4N7 capacitor from the stereo plug to earth.
see dia. 6 and 8 for positions).

If alls well on testing, using same procedure as with first board - you
should get nearly S watts with the 13.8v supply. To trim up power, go through
each variable capacitor starting from istind P until you get the maximum read-
ing from each capacitor.

Now you must make an aerial. Get 10 metres of UR67 Coax. 4 metres of %"
aluminium tubing (either go to a specialist metal supplier, or get an old H or
X 407 VHF TV aerial). Cut to the frequency required (see diag. V11 for calc-
ulation). Plus we need some %’ electrical conduit and about 3 feet of 2’’ by
1’ wood.

To tune aerial to its maximum effieiency, we want a setting nearest to 1 on
the SWR scale. Experiment first with dummy load. Remember, maximum
watts and a rubbish SWR reading won’t help you get a better signal.

To test press SWR button, press SET button, slide scale till the meter SET
reads SET, then press TEST button- if its properly tuned, the needle

will drop to 1. Now iry with aerial- don’t worry about power reading-

with a setting of 2,5 SWR, this will get you over a mile with a 12v L ey

battery. Try aerial in different positions and locations. The best results
will only come with experience and experimentation.

..
®= 7}" <R P sodze‘“t .
@ =Hh"co-ax. Sze&cﬁ'b.')

V

BOX & WIRING (Fig. 6)

Z

ACTUAL S7E 2% » 5L
2SwAMP BoARD (F165)
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SCHEMATIC DIAG. 2N5591 25 WATT AMP. (Fig. 7)
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NOTES .

1). AS w: 60 TO PRESS W& FIND THAT THE ARLO cAPACITORS
(c3 AnD CY? ) ARE NoO LONGER EASILY AVAILARLE | WE cAan
GET ROUND Tits BUT Don'T HAVE TiME TO TEST THE NEwW
DESIGN . ANYONE WITH A SOURCE ©R LTXK oF ARovE
PLEASE conTAcT 'FREE THE ARWAVES.

2.) LAST oNE.WE RBuitT WwE USED SILVER INSTEAD OF TIN COATED
WIRE wniTt RBETTER WREsSLLTS.

2). 2S5 IS the MAX ouTPUT. SHOULLD BE OK LitTH BO W AMP (P-&').

(Fig. 9)
LENGTH OF TOBUWG = 300 56

Keep inner wire as short as you can
and as covered as you can
Face dipole with inner wire upward.

Aerial design

=

. FOR NEXT

MICROPHONE

, where, say, only 12,000 people live

- mile radius, we are trying to develop a 10 watt transmitter

, if anyone knows any useful information, don’t sit on it,

give it to Free The Airwaves.

BCM BOX 1502, LON. WCIN3XX..

N

,000 people, eg. the Elephant and Castle

, if you have any queries, or want to get parts, or

even ready built, please write.

EREQUENCY
CO|\UNTER

Free The Airwaves

Approximately 480 one - mile - radius local VHFM commune -
ikation stations are possible in London. In the most dense areas

we are talking about 50
3 COPIES SEND MINIMUM DONATION. £2 (For organisat-

ions £10) for next 3 ISSUES.to :

FREE THE AIRWAVES

nyone who has any better ideas, why not let us know so we can make

THE LATEST ‘RADIO CRIMES’ IS OUT NOW’

them available. Or

A

district. For less dense areas

inal
Again

TUNING Y2W BOARD (Fig. 10) : : :
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5 Watt Transmitter.
Complete Building Instructions.

GENERAL DESCRIPTION

The following describes a small VHF FM transmi-
tter with an output power of 5 watts, adequate to
cover a 3 or 4 mile radius reception area from a suit-
able high transmitting site. The microphone or cass-
ette recorder can be connected directly to this transm-
itter. To test and tune it you will need a multimeter,
a dipmeter and preferably a RF power meter.

With just a modicum of effort this ‘peoples trans-
mitter’ achieves acceptable frequency stability, low
feedback from output to input, and a stable power
output. In-built pre-emphasis means that the audio
quality is good.

5 Watt Transmitter : CIRCUIT DESCRIPTION

T1 is configured as a microphone pre-amp with enough
sensitivity for low impedence microphones. T2 and T3 are
configured to provide standard pre-emphasis. D4 provides
protection against the supply being connected the wrong way
round. The field effect transistor (FET) T4, (BF245) is config-
ured as an oscillator (and is a very good feature for stopping
the frequency from wandering). Two varicap diodes D3 and
D3’ (BB105) or a double varicap diode (BB204) allow the
frequency of the oscillator to be modulated. T5 is configured
as a buffer. T6 and T7 are cascoded to form a high perform-
ance amplifier, with high stability. The transformer L2 ; L3
enhances the performance of this amplifier. C25 and R9 prot-
ect T7 from overload. T8 is the power amplifier.

If the transmitter is tuned up at a frequency of about
98 Mhz (see later) the desired frequency can be set with C16
without the power output falling below 4 watts, i.e. it should
not be necessarv to re-tune.

When drilling the printed circuit board (PCB) use 3mm
diameter for mounting holes, Imm diameter for trimmers and
coils, and 0.8mm diameter for the rest. Mark the mounting
holes on the bottom of the case.

Radio Support Group

We reprint here complete details of a more soph-
isticated 5W TX which has been translated and
developed by our Radio Support Group in Bristol.
The approximate cost of parts (excluding PCB
hoard and case) is a mere £16, once you've got
old of the tools and testing gear.
To join Radio Support Group and get updates
and development aid write to:
Radio Support Group, ¢/0 Drowned Rat

Communications.

Box 010,

27 Stokes Croft,
Bristol,
Avon BS1 3PY.

Begin by constructing the low frequency section, and the
oscillator and the buffer, i.e. all the parts in Figure A of
the circuit diagram. First mount the resistors, then the diodes.
The symbol for a diode in the circuit diagram is an arrow with
a bar in front of it. The bar corresponding to the broad ring of
the diode and the varicap, and the middle lead on the BB204.

Next mount the capacitors and trimmers. Be careful when
bending the leads of the ceramic capacitors near the body of
the capacitor, as it can crack. Ensure the elecrolitic and tant-
alum capacitors are mounted the right way round. Finally
mount the semiconductors and the coil L1. The coil should
touch the PCB with all its turns (windings) and should be
inserted with no tension on the turns. After testing stick it to
the PCB with UHU (glue). This will improve frequency stabil-
ity and help prevent microphony. The coils are best wound on
drill bits of the correct diameter. R23 and C19 are soldered 12
turns from the cold end of the coil (thats the end connected
to earth). Use solder sparingly to avoid damaging the coil.
Mount the semiconductors the right way round. The pinouts
are shown from below.

TRANSMITTER CIRCUIT DIAGRAM

OSCILLATOR (Fig. A)
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Now check whether the right component is in the right
place. Inspect the track side of the board for short circuits and
breaks. Check for short circuits across the power supply conn-
ections with an ohm-meter. Apply 12 volts via an am-meter,
preferably from a stabilised power supply with current limiting
Otherwise put a 1 amp fast-blow fuse in the positive supply
lead. If it blows there is either a short circuit, or D4 is the
wrong way round. or the power supply is the wrong way

round. Check D4 each time the fuse blows. There should be a

current of 20 to 25 milli-amps (mA) (without the LED conn-
ected). Tune a receiver to the desired frequency and adjust
R19 and C16 until the receiver goes quiet. This means the osc-
illator is OK. With C16 in its middle position the oscillator
frequency will probably be between 100 and 104 mhz.

Now connect an audio signal to an input. Switch S2 has
to have been connected to do this. adjust the two pre-set
resistors , R24 for the microphone input and R5 for the tape
recorder input, so that the signal can be heard in the receiver
as loud as possible without distortion. It can be a bit louder
than all the other broadcasting transmitters. If you can hear
your signal on several frequencies as you tune the receiver, use
the transmitter without an aerial or take it into another room.
If you can still hear it in several places then something is
wrong.

If you have a dip-meter ( or absorption wavemeter) its
much easier to check whether the oscillator only oscillates

on one frequency. If it does oscillate on more than one

frequency, re-solder R23 /C19 onto the coil L1 a turn from
the cold end. The best point of contact is when the oscillator
only oscillates properly on any one frequency in the FM
band. In 90% of all cases the point of contact is 12 turns.
Exceptionally high gain FET’s are responsible for the except-
ions.

If the oscillator doesn’t work at all, and the voltage
supply is correct, either D3, D3’, T4, or T5 are the wrong way
round, or there is a short circuit. Bear in mind that the oscill-
ator is THE MOST CRITICAL PART of the whole circuit.

Mountains of solder and dry joints ( to be avoided anyway) are
most harmful here. All parts, especially L1, have to be compl-
etely stable and must not move on impact. The bodies of T4
and T5 should be no more than 2 to 3mm above the PCB.

Treck (s on tha
Ondedsicde o
=

OSCILLATOR
=08 pCB DESIGN

Actual Size
Fig. B

Rotating R19 anticlockwise increases the transmitter
frequency as does unmeshing C16. The frequency should be
adjustable between 80 - 150 Mhz. (If you want a higher freq-
uency see later ‘2M Modification).

The final adjustment of the oscillator and tuning the amp-
lifiers can only be done after finally building the transmitter
into its case and putting the top on. If you want to alter the
frequency often rotate R19 fully anticlockwise and set the
highest wanted frequency with C16. The frequency can now
be altered using R19. You could possibly-replace C16 with a
ceramic capacitor (colour black or red!). If you want to use a
frequency under 80 Mhz add one turn to L1. If you use a
BB204 for D3 you can tune across the whole FM band with
R19. The circuit is designed so that the modulation index
remains constant as you change the frequency.

Now the VHF amplification stages (Figure D of the circ-
uit diagram). Begin by mounting the resistors and capacitors.
The ferrite bead Dr6 is threaded onto one of the R27’s leads.
All connections which go to earth (X in the circuit diagram)
solder onto the top and bottom of the PCB. In all other cases
solder only on top. Construct the transformer L2:L3 (see Fig
K). Use 0.2 diameter enamelled copper wire for L3. Wind
round a ferrite bead 3 times and tighten carefully. Don’t cut
the wire too close to the bead. Tin the ends. If you can solder
through the enamel, no problem. Otherwise hold the ends of
the wire in a lighter flame and carefully scrape off the remain-
der of the enamel with fine sandpaper. Then tin with solder.
Put bits of sellotape on the ends so as not to confuse them
with L2. Same thing now with L2, only its 6 windings this
time, three right and three left of L3, spread equally over the
bead. Now mount L2:L3, keeping the wire ends short, and fix
it in place with glue.

Next mount the trimmers. All the legs that are going to be
soldered on top of the PCB should be tinned with solder
beforehand, as should their respective contact points on the
PCB. Bend these legs outward at right angles so that the trim-
mer will lie flat against the PCB. Use a little soldering iron
(15-20w) and be very careful, the material the trimmers are
made of can’t take much heat at all. It must NOT be touched
with the tip of the iron. Check after soldering that you can
turn the trimmers easily.

OSCILLATOR LAYOUT DIAGRAM (Fig. C)
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Next mount the transistors. First T6 and T7. The transis-
tors should be mounted close to the PCB (2-3mm) . This is
especially important for the emitter of T7 (base to earth).
Ensure that nothing metallic touches T7’s case as this is con-
nected internally to its collector. Now mount the MRF237.
Slightly countersink the base and collector holes on the under-
side of the board with a 3mm drill. This is to prevent a short
circuit between the transistor’s base and collector leads with
the earth plane. Mount the transistor underneath the board
onto the earthplane, having first put some heatsink compound
on the bottom of the transistor (ie between the transistor and
the board). Push the transistor against the PCB and solder base
and collector on top. You can either cut off the emitter lead
beforehand (this is connected internally to the case) or put it
through its hole, and bend it so it can be soldered to the screen
to the left of T8 (to be put on later). Using a high powered
soldering iron (at least 50w) solder the case of the transistor to
the earth plane. This has to be done as fast as possible. Rather
hot and fast than slow and cold!

Now wind and mount the remaining coils. It doesn’t mat-
ter in which sense you wind them (clock or anticlock-wise)
except that they should stand at right angles to each other (at
each stage) and be as far as possible from the sides of the case.
This is especially important for L4 and L6. L6 should be
approx. 5mm above the PCB.

The printed circuit board should be attached to the bot-

tom of the case in such a way that the MRF237 is gently pre-

ssed against the bottom of_the case. This is done with bolts

CIRCUIT DIAGRAM (Fig. D)
BUFFER
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washers, spacers and nuts. Don’t forget to put some heatsink
compound between the transistor and the case.

The screens to the left of T6 and T8 are made from bits
of single or double sided PCB. They should be measured to
fit neatly with the sides and top of the case. Where a PCB
track goes from one chamber to the next the screen will have
to filed at the bottom to prevent shorting. Watch the trimm-
ers when soldering!

The circuit is complete now, only Dr3, Dr4, Dr5 are miss-
ing. Connect 12v to the input of the 8v regulator and to the
top of R27. There should be a current of 30-50 mA. The coll-
ector of T6 should be at 10-11v. If it is Ov, L2 is an open cir-
cuit. If the voltage is too low, R28 has to be increased, and if
too high (rarely) decrease R28. Now mount Dr3. Put trimmer
C27 into middle position. Turn C26 so it is ¥ meshed. Conn-
ect the 12v supply again, the current should be 80-120 mA.
Write down the current and then adjust C26 and C27. The
current consumption will change and T7 will get hotter than
T6 (but should still be cool enough to touch). If the current
consumption is still 50 mA as before there is a mistake some-
where. There should be a 12v on the case of T7. If there are
no short circuits and no tantalum capacitors connected the
wrong way round (Do check each stage meticulously before
connecting the supply) the only possibility is a broken trim-
mer. If you have a dip meter or absorption wavemeter hold
it near L4 and tune through..ie check there is no spurious out-
put on other frequencies. Switch off again.

Finally mount Dr4 and Dr5 and clip a heatsink onto the
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MRF 237. Solder a piece of co-ax cable to the output. Conne-
ct the cable by soldering a suitable plug onto the end to a
dummy load via-a Voltage Standing Wave Radio meter (VSWR
meter) with power indication. Alternatively use the
circuit in Fig.2 as the dummy load and a VSWR meter without
power indication.

NEVER use the transmitter without a load! Short cire-
uits can destroy the MRF237!

Check with an ohm meter that your dummy load has a
resistance of 50 ohm. Now adjust your power supply to a
maximum current of 800mA (if you can, that is). Adjust the
trimmers C26..% C27..% (32..% C33..% (ie. C26 Y%

meshed, C27 % meshed etc.)

(z:-;c‘s R2F on Some boa

{the act attern you
ACcToA SIZE

After switching on watch simultaneously power output
and input current. Tune for max output power. Use a brass or
aluminium tuning tool with an insulated handle. Tune C26,
then C27 (doesn’t have much effect) then C32, lastly C33. For
the Ist 2 trimmers increasing power output results in an
increase in input current. Not so with the final stage, if you
mistune that current consumption can get too high.

Some power supplies go mad with high frequencies..try
and get one which is high frequency stabilised. Very careful
people start tuning with low power supply voltages, but the
stage supplied by the voltage regulator needs 12v to make
sure the V regulator is working properly. You should repeat
the tuning several times to get the feel of it. Maximum output
power is 6 watts with a 12v supply and a MRF237, which corr-
esponds to an input current of 750 mA to the whole circuit, of
which 640mA goes to the MRF237. Under these conditions
the transistor dissipates 8w (as heat) which it can handle if it
has good heatsinking. If you have a trial run outside the case,
the earth plane will just about keep the transistor cool
The MRF237 can cope with 700mA for some time, but bear
in mind that the voltage of a lead/acid battery can be up to
13.5 volts..ie its better to lower the output power by 0.5w,
which isn’t noticeable, than to risk low reliability by the trans-
istor running too hot and blowing.

Using the formula I = w/v (W over v), you can calculate
the maximum allowable input current for a particular supply
voltage V, and W = 8 watts. The power can be easily reduced
by adjusting C27. You should only do this after everything is
built into the case as the sides of the case affect the coils and
lower the circuit’s amplification. In any case there is enough
spare gain in the circuit to tune it uncritically and still supply
the MRF237 with enough input drive. With a dipmeter swit-
ched to absorption wavemeter mode check all stages are work-
ing on only the oscillator frequencv. If the amplifier stages
have sufficient gain the tuning should be completely uncritical
and the oscillator should have good stability, even when used
outside the case. This is in spite of the broadband circuit des-
ign. If C26 is completely enmeshed at maximum output power
then pull the turns of L4 apart slightly.

Now mounting the board onto the case. Drill holes above
the trimmers in the top of the case so the final tuning of the
frimmers and R19 can be done with the top in place. Drill
holes also for the switches, sockets and LED. Power supply
and output sockets should be on one of the shorter sides. In
the high frequency part of the board put thin copper foil
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oscillates at % the frequency

round the edge of the PCB, as far as the earth plane extends
to, and round the edges of the screening walls. Solder on both
sides of the PCB and the screening walls. Now using spacers,
etc, mount the PCB. Don’t forget heatsink compound for the
MRF237. Mount the sockets and switch with all the compon-
ents which are to be mounted on them (see diagram). Connect
the output socket to C33 with the shortest possible length of
wire. The earth connection can be soldered to a tag, which is
bolted to one of the socket’s mounting holes.

Now the final tuning. This is the same as the trial run.
You should not use a dummy load with a SWR worse than
1 : 1.4. In practice the output power can be estimated from
the power consumption of the transmitter, if you assume the
efficiency is 60-70% approx.

2m MODIFICATION.
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Transformer L2:L.3 wound on FX1115 ferrite bead.

(Fig. K)
L2

L%

L2

L3

COMPONENT LIST FOR 5 WATT TRANSMITTER.

R1 220

R2 470

R2° 4.7k

R3 1m

R4 100k min.trimmer honzontal
R5 100k ¢ ©
R6 47k

R7 47k

R8 not required
R9 220

R10 470k

R11 47k

R12 1k

R13 4.7k

R14 470k

R15 100

R16 2.2k

R17 2.2k

R18 2.7k

R19 100k min.trimmer,horizontal
R20 47k

R21 100k

R22 100k

R23 220

R24 150k

R25 100k

R26 180

R27 100

R28 27k

R29 2.2

R30 52 or 47

C1 Inf ceramic

C2 Inf ceramic

C3 47 pf 16v elect.PCB mounting
C4 10n~f 16v elect.

C5 1 nf ceramic

C6 IO w£ 16v elect.

C7 15 af 16v elect.

C8 1nf ceramic

C9 1 nf ceramic

C10 164/ 16v tantalum
C11 47 pf ceramic

C12 10 nf polysyrene foil
C13 680pf polystyrene foil
C14 16 af 16v tantalum
C15 680pf ceramic

C16 2-22pf min. foil trimmer 7.5mm,

green. (eg. Cirkit 06-22001)
C17 6.8pf ceramic
C18 plus C18’,C19, and C20 1 nf ceram.
C21 100 nf ceramic
C22 Inf ceramic
C23 100nf ceramic
C24 ,C25 Inf ceramic
C26 2-27pf min. foil trimmer 7.5mm,red
( eg. Cirkit 06-36001)
C27 5.5-80pf min. foil trimmer 10mm,red
(eg. Cirkit 06-80001)

C28 Inf ceramic

C29 100nf ceramic
C30 16nf 16v tantalum
C31 Inf ceramic
C32,C33 AsC27

D1 LED

D2 1N4148

D3, D3’ either BB105G (two) or one BB204GM—

D4 1N4001 .‘»Tm-

T1 BC549,BC239,BC109 (pref C type) gﬁé

T2 as tor T1

T3 BC516

T4 BF256B or BF245B (not C type!)

T5 BF256B or BF245B(C type possible) &
T6 BF254 or BFY90 g 9

T7 2N3866 or N4427© e screen — connect to
T8 MRF 237 & En—c 284 @FY?A  earth plane
(<

DR1 Wide band choke mounted direct(y
on tape recorder socket

DR2 3 turns of 0.2mm (34SWG)
enammelled copper wére on FX 1115 ferrite bead
DR3 wide band choke
DR4 wide band choke
DR5 wide band choke
DR6 FX1115 ferrite bead on lead of R27
DR7 wide band choke

L1 4% turns of 1mm (18SWG) silver coated copper wire on
6mm former, tapped at 1% turns from cold end

L2 6 turns of 0.3mm (34SWG) on FX1115 femte bead
L3 2 turns of (same as above) "

L4 7 turns of Imm (18SWG) silver coated copper wire on
8mm former

L5 3 turns of 1Imm (18SWG) silver coated copper wire on a
6mm former

L6 6 turns Imm (18SWG) silver coated copper wire on a
6mm former

L7 as L5

viewed from bel
T8LO08 8v voltage regulator @ i

51,82 switches oy & ST
Printed Circuit Board (PCB)

S0239 UHF socket with earthing tag

copper foil

braided wire

power supply connectors

input connectors

1A fast blow fuse and holder

FOOTNOTES

Here is some info for people who aren’t too knowledge-
able about high frequency circuitry, and who probably have
had even less experience on a practical level.

1. COMPONENTS SHOULD HAVE SHORT LEADS.

Every additional unnecessary length of wire in VHF circ-
uits increases the chances of undesirable oscillations (proper-
ly called parasitic oscillations). To guard against this solder
components as close to the Pcb as you can, to get an unamb-
iguous output on just ONE frequency!

2. WE WON'T GET ANYWHERE WITHOUT EARTH.
The case must be earthed. ie be at zero volts potential
relative to the negative side of the supply. Use a tag bolted to

B T e e
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the output sockets’ mounting holes. Solder a thick bit of brai-
ded wire between the tag and the neg. supply input socket.
This will earth the case, but the circuit board still needs earth-
ing. There might be an earth contact from the MRF237 to the
heatsink to the case but its better to provide an additional safe
earth connection. Another piece of thick braided wire will
work. Solder one end to the earth plane and connect the other
to the case near the power supply connections.

If you use metal connectors for the microphone and tape
recorder input sockets they will be earthed through the case.
If you use plastic ones you’ll have to solder a wire between the
earth tag on the connector and the earth plane on the board.
Better still regardless of choice of connector is to use a piece
of screened audio co-ax.

3. EARTHLY DELIGHTS.
Its important to use a double sided PCB for the High Fre-
quency stages, so that any part of the circuit can be easily eart-

thed.

4. HEAT HAS TO GET OUT.

If, for eg, the threaded bolt of a high power transistor has
broken off, its no use trying to solder it back on. A solder-
ed joint doesn’t transfer heat at all well, so either the transis-

tor overheats and is destroyed, or the heat melts the joint
and then it overheats and is destroyed.

Similarily any heatsink has to be all one piece of metal.
Even a setup like “threaded bolt- heatsink compound- heatsink
-case-heatsink compound- another heatsink” does not transfer
enough heat to the outside air. (But here we’re talking about
mega power situations you wont face with your 5 watter).

5.CAN YOU PUT ANY ONE IN ANY POSITION?

No. We’ll have to wait till after the revolution for that.
If you want to use different transistors than those mentioned
you'll have to check the pin outs to see which is base,
collector, etc. There are nearly as many pin outs as there are
transistors. Check in a catalogue or data book that replace-
ments are compatible.

6. MATCHMAKING

If you want to use a telescopic aerial check the matching
before each use. You’ll get much better results with a proper
aerial. You might get a better match without using the full
extension. How far you can pull such an aerial out depends
(among other things) on the transmitting frequency..Match-
ing can only properly be done with a VSWR meter, thats why
its a basic piece of test gear.. See later under AERIALS.

Detail Of A Wideband Choke.

TO MAKE A WIDE BAND CHOKE:

Get a FX1898 ferrite bead or Cirkit stock no. 55-25111.
Wind 2% turns of 24 SWG tinned or enamelled copper wire
through 5 of the 6 holes as shown on the diagram.

WHERE TO GET THE PARTS:

Cricklewood Electronics, for instance, stock everything
except the ferrite beads and the wire. Their MRF237 is rather
expensive (£7.05).

Maplin has most of the bits except some semiconductors,
FX1898 and the silver coated wire.

Cirkit stocks most of the bits including the FX1115
ferrite beads (comes in packs of 10), the other ferrite bead,
and the silver coated copper wire. They don’t stock all the
semiconductors but their MRF237 is cheaper (£4.46).

Cricklewood Electronices Ltd. 40 Cricklewood Broadway, Lon
NW23ET. Tel. 01-450-0995 or 01-452-0161. Free catalogue
on request.

Maplin and Cirkit catalogues from your local W.H.Smut.
/

(SWATT TRANSMITTER) DUMMY LOAD WITH POWER

MEASURING CIRCUIT (Fig. J)
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RFC is five turns (34SWG) on FX1115 ferrite bead.

If you buy a dummy load (loads less hassle, a 30w one
will set you back £9) you can build the rest of the circuit (ie
tlie diode, capacitors and choke) into the body of a UHF
plug.

Get a UHF T-piece connector and you can connect the trans-
mitter output into the dummy load and power measuring circ-
uit at the same time

MAKING YOUR PCB BOARD

You can make your PCB board photographically by using
the blacked in Fig. B & F.

A paperback book which describes the whole and several
alternative processes in intimate detail is ‘How to Design and
Make Your Own PCB’s’ by R.A. Penfold. Published in the
Babani Series of electronic books. It’s available from the
Maplin Catalogue, Page 48, (costs £1.95), and there’s a good
chance your local library will have it.

COST
5 WATT TRANSMITTER. . . approx. £16, excluding PCB and

case.

15 to 80 WATT AMPLIFIER...approx. £70, excluding
PCB and case and heatsink.

L A B R L SRR SR NS e s

s/




Fer '8¢

R O T B e e S

80 Watt Amplifier

General Description.

The following describes a 80w VHF FM amplifier. Input
and output impedences are 50 ohm. Output power is 80w with
a 12.5v supply and 15w input power. Its possible to increase
the input power to 25w but this does not increase output
power significantly. You shouldn’t use more than 25w of
input power without using an input attenuator.

The power supply has to be much more serious affair than
for a 25w design. The power amp can draw up to 14A DC.
Adding this to the current drawn by a 25 watt transmitter and
we’re talking 16A. You’ll have to work with a car battery or
similar lead/acid battery rated at least 20Ah. If you have a RF
stabilised mains power supply with a 20A output capability
you could apply 13.5 volts to the amplifier and achieve an
output power of 110w. We suggest you only try this if you

have proper heatsinking and guaranteed low SWR. (The manu-

facturers data sheet says dont exceed 100w output power (on
the transistor). The bandwidth of this amp is 5Mhz for a 20%
decrease. You can only use this bandwidth if you use a low
pass filter on the output, otherwise the simple built in band-
stop filter L6/C10 (tuned to the 2ndharmonic) will restrict
the usable bandwidth to 2 Mhz.

Our prototype used a relay to provide reverse polarity
protection. Three LED’s indicate ready, reverse polarity, and
high temperature. On reaching 90degrees C the amplifier is
disconnected from the supply. The transmitter feeding this
amplifier should also be connected via this relay, as the power
transistor doesn’t take kindly to having input power applied to
it when it doesn’t have a supply voltage.

The amplifier power supply should be connecved using
crocodile clips or big plugs...something like a DIN plug could
not handle the current. The supply cables should be of 3-5
square mm cross section and no longer than 100cm.

CIRCUIT

The heart of the circuit is the RF power transistor MRF
245. This is a controlled Q transistor with internal base and
collector matching. This transistor is designed for the 145-175
Mhz VHF band and exhibits broad band characteristics within
this range. The circuit is tuned as the development of a linear
amplifier, and would require extensive knowledge of the tran-
sistor and extensive calculations. The transistor’s characteris-

This Amp should be quite suitable

toattach onto the 25W S
- X

(max.)—designonp
haven’t built one ourselves yet.

tics in the frequency band we are interested in are not publ-
ished by the maker and we you’d need loads of expensive test
gear to find them for yourself. Therefore this circuit was dev-
eloped mainly by experiment. If you had all the test gear you
could probably achieve a better bandwdth and greater harm-
onic suppression. y

At the base and collector of the MRF245 are the relat-
ively high value capacitors C4 and C5. These are part of the
low pass impedence matching networks for input and output.
Enormous currents flow through these capacitors so they
have to be specially chosen eg Unelco mica capacitors ori Erie
high Q chip capacitors with low pass-C3Gdialectric. Because
of the small size of the chip capacitors they’ve a tendency to
overheat. Avoid this by using a combination in parallell to add
up to the correct value, which is 440-550 nf. The only variab-
le component of the input network is the trimmer C3. This
allows the input network to be tuned across a wide range of
frequencies, The input network has a narrower bandwidth
than the output network.

The transistor MRF245 operates in class C mode, and so
has no base bias, Drl ensures this condition is met. The power
supply voltage is applied to the collector via L7. The output
impedence transformation back to 50 ohm is performed by
three pi networks with low pass characteristics. This network
is tuned with C7. L6 and C7 form a bandstop filter which is
tuned to the2ndharmonic. It works by providing a low impe-
dence path to earth for frequencies in that region, thereby
reducing the power output of the2ndharmonic. If you can’t
get a dipped mica capacitor for C9 use two or three readily
available ones in parallel. The purpose of this capacitor is to
isolate the DC supply from the aerial output, it doesn’t do any
matching. Using ceramic capacitors in parallel is necessary cos
it keeps the parasitic inductance small. Similarily for C1 use
a dipped mica or 2 or 3 ceramic capacitors in parallel.

The power supply decoupling is very important. The
capacitors Cl1, C12 and C13 have different orders of
magnitude as they’re only efficient at preventing parasitic
oscillations in a particular frequency range. Together they’ll
do it over a wide range. The supply is further decoupled by
choke Dr2 and feedthrough capacitor C14. The amp is pro-
tected from reverse power supply polarity by a relay. The
relay’s contacts only close, allowing the supply voltage to the

TRANSMITTER CIRCUIT

DIAGRAM RF
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amplifier, if the supply is connected the right way round.
If the relay fails by, eg, the contacts welding together, which
can happen with 16A, D1 will short the supply voltage and the
fuse will blow. Reverse polarity on plug PL1 is indicated by
the green LED D4. ‘Ready’ is indicated by red LED D3. The
amplifier is protected by a thermal switch. If the heatsink
exceeds 90 degrees ¢ the supply to the relay coil is interrupted
which diconnects the power to the amp. This is shown by
yellow LED D5. The amp is reconnected when the heatsink
cools below 70 C. Plug PL2 supplies the exciter (12v max 5
A) which should also be protected from overheating or reverse
polarity.

CONSTRUCTION
Use double sided glass fibre PCB. The suggested layout is

only one of many possibilities. If you change the layout do
NOT alter the size or shape of the islands on the PCB to
which any of the inductors L1 to L5 or the transistor are sold-
ered. This is to ensure the inductors have the same bending
radius and therefore inductance as they have on our prototype
The suggested circuit plan was designed to use miniature mica
compression trimmers. Anything else will probably be too big
to fit on our design. If you enlarge the PCB by 10mm on both
sides you’ll have more room for alternative set-ups.

You should have all parts on hand and then redesign the
PCB layout accordingly, bearing in mind what you're going to
do about heatsinking and putting the whole thing in a case.
You might need to drill another hole in the PCB to accomod-
ate the temperature switch. Decide how you’ll mount and pos-
ition the feedthrough capacitor,bearing in mind that its frag-
ile and shouldn’t be subjected to any mechanical stresses.

We recommend you introduce a second PCB, completely
screened from the High Frequency PCB, on which is mounted
the reverse polarity protection relay, the LED’s and the DC
output socket PL2.

The high frequency input and output sockets should be
mounted on the case directly over the PCB so they’re perpen-
icular to the PCB. Or the sockets can be over the ends of the
PCB, parallel to the board, in which case the length of the PCB
dictates the length of the case and heatsink in this dimension.

The sockets must have a durable and flawless connection to
the earth plane on the PCB. The best thing is to connect a
thick wire from the PCB earth plane to the case next to the
sockets. Either solder directly to the case material, or prefer-
ably use tags bolted through the sockets. mounting holes. Most
BNC sockets have their own tags which you can use.

Drill the holes in the PCB. Apart from the holes for the
transistor the PCB should be bolted to the heatsink at least
twice on .the base and collector side of the PCB. ? Use 6BA/
M3 or larger bolts. Solder brass or copper strips along the long
edges of the PCB to connect the top and bottom earth planes
together, do the same by soldering strips through the hole
where the emitter flanges of the transistor are to be soldered.
This is so the emitter will be connected to both the top and
bottom .earth planes next to the body of the transistor. If
your PCB is much wider than our design we recommend you
introduce such ‘through contacts’ two times each near the
emitter. There should also be a through contact near the feed-
through capacitor. To do this drill a small hole in the PCB,
insert a thick wire, and solder on both sides. The earth plane
should have a good connection both to the high frequency
sockets and the negative supply connection.

After these plumbing jobs mount the transistor from
above. Solder the whole length of the emitter flanges. These
are the ones on the outside. The collector is the smaller of the
two inner flanges. Then mount capacitors C4 and C5. Cut L1
to L5 out of copper or brass sheet and mount these as shown
on the diagram together with C1 to C9. When soldering the
capacitors make the joint as large as possible to keep stray ind-
uctance low and achieve better heat conduction. The loose
ends of C1 and C9 will be soldered directly to the central con-
tacts of the BNC or UHF sockets later on. When soldering
the trimmers ensure to solder the contact which is connected
to the rotating part to earth, otherwise you’ll have big pobl-
ems trying to tune the circuit with metallic instruements.
Before you solder in L7 you should mount C11, C12 and C13
then Dr2 and Drl. Leaving Drl out would be disastrous (pos-
itive base voltage = high collector current = new transistor).
The feedthrough capacitor C14 can be fitted now, or left till
later, depending on which construction you’ve chosen.
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SIDE VIEW 80W AMP (Fig. 0)
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After finishing work on the PCB it can be bolted to the
heatsink. Put a thin coat of heatsink compound on the bottom
of the mounting flange of the transistor. Bolt this flange to the
heatsink with 6BA or M3 bolts. The PCB is then bolted to the
heatsink in 4 places, using shakeproof washers above and bel-
ow the PCB at such a height so as not to flex the PCB or put

any stress on the transistors leadouts. If this is done right the
PCB will end up about 2mm above the heatsink. Obviously
vou’ll have drilled holes in the heatsink corresponding to
those in the PCB and the transistor mounting flanges. The use
of shakeproof washers ensures good contact on both sides
and stops loosening by vibration. Provisionally attach a fuse
and the input and output sockets and you can start tuning.

TUNING

Tuning the amplifier is relatively simple, but you have to
have the right test gear. You’ll need a 100w power meter and
a correspondingly rated 50 ohm dummy load. Most shortwave
dummy loads can be used up to 100Mhz, eg. the well known
oil eooled tin models. At 80w they can be used without the oil
for several minutes. If you use a dummy load in conjunction
with a feed through power metre (or calibrated SWR meter)
this must be able to cope with 100w at 100Mhz as well. The
best solution is to get a complete dummy load power meter.
For brief standing wave and relative power measurements
you can use the normal little SWR meter, but its recomme
nded that you reduce their sensistivity by adding a resistor of
about 10 K ohms in series with each gang of the twin potenti-
ometer. This prevents the meter indicating FSD with the sens-
itivity set just above zero. Also the matching of the pentiom-
eter gangs is not guaranteed at the extremes of its travel,
which could result in a wrong SWR reading. If you use the
SWR meter for more than brief periods, at a power over 40w,
the diodes will get warm and your readings will be inaccur-
ate. So switch on transmitter and amp just to take a reading
and then switch off.

To tune the2ndharmonic filter you’ll need a dipmeter
or an absorbtion wavemeter (or a spectrum analyser if you’ve a

“TRANSISTOR |
few grand to spare). You’ll need two ammeters, a 5A for the
TX (transmitter) power supply and a 15A for the amp power
supply, assuming they’re not part of any mains supply units
you may be using. Useful, but not necessary, are two volt
meters, one of each supply.

To sum up,to tune the amp you need: A transmitter,
ideally 15-20w output power,tuned to the desired frequency.
A 12v 5A mains power supply to run the TX. A5A amp
A lead to connect the Tx to a SWR meter. A lead to connect
the SWR meter to the amp. being tested. A 12v 15A mains
power supply or 12v car battery. A 15A ammeter. A lead to
connect the amplifier into the power meter. A power meter. . .
A lead to connect the power meter into the dummy load. The
dummy load. The dip meter (see diagram)

Tuning is as follows. Switch on the amplifier. It should
draw practieally no current, Now switch on the 15w TX
which obviously has to work properly. Read the
5A ammeter and the SWR meter. The SWR value will .
probably be bad and the amp still drawing hardly any current..|
and the power meter showing a low reading. Carefully adjust
C3. Suddenly the current shown on the 15A ammeter will
rise sharply, and the power meter will follow more or less.
Adjust C3 so the current is about 7A, Now adjust C7 for max-

imum power output, for this C10 should be completely unme-
shed (min. capacitance) .Adjust C3 and C7 alternately to trim
the amplifier for max power output. Depending on the supply
voltage and the thickness of the supply leads you should be
able to get 80- 110 watts. The little SWR meter between the
TX and the amp. should show a good SWR reading (less than
1 : 2) The amplifier current consumption should be between
10 and 14 A. The transmitter’s consumpton should be about
the same as if it was driving a dummy load (check it if you
can’t remember).

If you run into problems and things aren’t clean switch itt
all off. Think. This stuff is power electronics..ie it can get real
hot and start smouldering.

After this rough tuning tune the amp’s harmonic filter.
Set up the dipmeter so it covers 100-250Mhz. It has to be
near the dummy load in a position that isn’t screened. If you

e =
15-80W AMPLIFIER —
oA _ /,\ MANS  TEST SET UP (Fig. P)
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can’t find such a position you could for example unscrew the
top off the dummy load, but beware, you’re now transmitting!

Approaching with the dipmeter you’ll detect a definite

indication at the desired frequency, even at some distance.
Now set the dipmeter to double the frequency and approach
the dummy load again. Tune the dipmeter..you shouldn’t
get any other readings but the one on double the transmitting
frequency. If you get a reading that increases steadily as you
tune up the scale of the dipmeter this is an aperiodal coupl-
ing to the dummy load.. the readings are meaningless.
If you get close enough to the dummy load to get aperiodic
coupling but still no indication of the first harmonic, the amp
should be OK as far as that harmonic is concerned , but there
is usually a fairly strong indication at double the frequency
after rough tuning.

Keep the dipmeter in position tuned to the 2nd harmonic
and using an insulated screwdriver with a short blade adjust
C10. Suddenly the indication on the dipmeter will disappear
completely, but the output power will fall.as well. Adjust C7
to improve the power output again, and then adjust C10 to
obliterate the 2nd harmonic again. This will give you optimum
tuning for a bandwidth of about 1Mhz.

If you want a wider bandwidth you’ll have to tune up
differently. When performing the rough tuning (C10 compl-
etely unmeshed as before) turn C7 further than to achieve max
power so that the power output and current consumption dec-
rease again. (output power will be 65-80w).Now tune the TX
to the lowest frequency of the desired frequency range and
minimise the 2nd harmonic using a dipmeter and C10 as des-
cribed above. Check the power output across your desired fre-
quency range.

The wider the bandwidth you want the more output
power you'll have to sacrifice. Tuning for a bandwidth of more
than 4Mhz involves a lot of high precision work. C3 could be
used to keep the output power constant across a wide bandw-
idth but this can result in the in SWR readings of 1:3 between

the TX and the amp at the ext emes of the band. In this situat-

ion the TX has to be cooled well.

PARTS

The biggest problem in building a VHF amp for this out-
put power is getting the necessary parts. Often CB and amat-
eur radio specialist shops wont have all of them. Most are to
be had by mail order from various sources.

The MRF 245 and MRF247
are also stocked by Raedek Electonics at £33 each. Phone for
current prices (See CONTACTS below). The fixed capacitors
C2, C4, C5, C6 and C8 are special due to their high quality and
extremely low inductance leads. Use either dipped mica or
high quality ceramic chip capacitors with C3J dialectric. The
dipped mica capacitors are made by UNELCO. Also check out
the SEMCO range of capacitors in the Cirkit catalogue. There
are two different sizes,the principle of construction is the same
Several layers of metal foil are insulated from each other by
layers of very thin mica. Every second layer of foil is led to the
outside to the tag of the capacitor, the other foil layers conn-
ect to the metal clip holding the system together. This side
should be soldered to earth and the tag soldered to the PCB
islands. The ceramic chip capacitors (ERIE high Q ones with
C3G dialectric) are symmetrical. At each end of the almost
square chip (about 4X4mm) is a solderable metal strip. Which
one of these is earth doesn’t matter. Cirkit stock a small range
of chip ceramics. They call them Leadless Ceramic.

If you can’t get the right value you should think of using
smaller values in parallel. Unelco capacitors can be soldered
on top of each other if you haven’t space. This shouldn’t cost
too much if you don’t build too many amps. For C4 and C5
definitely use the larger dipped mica. If you can only get
ceramic chip use two in parallel cos of their tendency to heat
up. For the trimmers C3 and C7 you can’t use anything but
mica compression trimmers. . These work by compressing
metal foils insulated from each other with mica. By tightening
the bolt you compress and increase the capacitance. For C10
you should use a miniature air spaced trimmer cos of its low
capacity.

sheet metal of about 0.1mm thickness. This can be had hopef-
ully from craft shops. The silver coated copper wire is available
from Cirkit. You <ould use insulated copper wire for L7.

The heatsink largely determines the looks and const-
ruction of the amp. There are special heatsinks the above desc-
ribed PCB can be sunk into. If you can’t find one best use a
standard heatsink of enough cooling capacity, ie. thermal
resistance less than 0.5 degrees C/W. The shape of the heatsink
will determine the problems when designing the heatsink prot-
ection, feedthrough capacitor, case, etc.

For better bandwidth use MRF247 instead of MRF 245.

Naturally you wouldn’t even consider using an amp of
this power into some crummy piece of TV co-ax cable, Get
some Uniradio 67 from Cirkit.

PARTS LIST FOR THE 80 WATT AMPLIFIER

T1 MRF245 or MRF247
D1 IN5402
D2,D6 IN4002
D3 Red LED
D4 Green LED
D5 Yellow LED
SC1 16A fuse and fuse holder
PL1 Din socket 5 pin 240 degree, or what you fancy
PL2 two 4mm sockets, one red, one black
PL3 BNC socket or UHF SO239 socket with earth tag
PL4 S0239 UHF socket with earth tag
SW1 90 degree C thermal switch (not thermal fuse)
R1,R2,R3, 1k.ohm
‘RL1 Relay 12v 1500hm, 16 A contacts
C1 500pf dipped mica capacitor ortwo nf ceramic in parallel
C2 10 or 15pf Unelco or Semco
or Erie high Q C3G dialectric
C3 10 to 80pf or 15 to 115pf or 30 to 120pf mica compress-
ion trimmer
C4 500pf (440 to 510) Unelco or Semco
or two Erie 220pf in parallel
C5 asC4
C6 100pf Unelco, Semco or Erie
C7 asC3
C8 22pf Unelco or Semco or two 10pf Erie in parallel
C9 asCl
C10 5 to 15pf Air trimmer
Cl11 3.3nf ceramic, preferably chip ceramic
C12 100nf ceramic
C13 10puf 35v tantalum
C14 4.7nf feedthrough capacitor, boltable
C15 3.3nf ceramic

{Raedek)

L1 3 X 35 X 0.1mm brass or copper stnp
L2 3X25X0.1mm

L3 3X15X0.1lmm « ” «
L4 3X25X0.1lmm ” £
L5 3X35X0.1lmm - «

L6 3% turns Imm (18SWG) silver coated copper wire on
6mm former
L7 6 turns 2mm (14SWG) silver coated copper wire on
Tmm former
Drl, Dr2 wideband ferrite choke (see parts list of 5w trans-
mitter for details of these)

Copper or brass sheet
Heatsink, thermal resistance less than 0.5 degrees C | W

CIRKIT, Park Lane, Broxbourne, Herts, EN10 7NQ. Tel.
(0992) 444111.

RAEDEK Electronics, 102 Priory Road, Scribers Lane, Hall
Green, Birmingham B28 0TB. Tel 021 474 6000

Also useful are Cirkit and Maplin catalogues froim your local
W.H.Smith.

To make the strii inductors get some copper or brass
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CV1-2 |Folietrimmer 65 pF Folietrimmer 65 pF |Folietrimmer 65 pF
Cv3-4 ’e ’r 65 pF . ,, 65 pF |Ker. trimmer 65 pF
C1 47 pF ker. cond. 47 pF ker. cond. 2x 47 pF ker.cond.
C2 220 pF e re 220 pF rr re 220 pF re re
C3 47 uF/35V 47 uF/35V 47 uF/35V

C4 100 nF ker.cond. 100 nF ker.cond. 100 nF ker.cond.
1G5 22 pF re rr 22 pF re e 22 pF v re

Cé 10 pF re re 10 pF 1 v 10 pF [ v

c7 27 pF v re 27 pF v e 27 pF (4 s

L1 1 wdg. @ 6 mm. 1 wdg. ® 6 mm. 1 wdg. @ 6 mm, (
L2 7 wdg. @ 3 mm. 7 wdg. @ 3 mm. 7 wdg. @ 3 mm.

L3 3 wdg. @ 6 mm. 3 wdg. ® 6 mm. 4 wdg. @ 6 mm,

L4 5 wdg. @ 6 mm. 3 wdg. § 6 mm, 2 wdg. @ 6 mm.

LS 4 wdg. @ 6 mm, 4 wdg. 9 6 mm, 4 wdg. @ 6 mm.
R1-2 10 Ohm 1/2 W 10 Ohm 1/2W 10 Ohm 1/2W

R3 1k5 1W koolweerstand |1k5 1W kool 1kS 1w kool

RFC = 6-gats ferrietkraal (varkenssnuitje) VK 200.20
L2 draaddoorsnede 0,5 mm. alle andere spoelen draadd. 1 mm.

BLY 87A 1W input- 10W output. 13,8 volt 2 Amp.
BLY 88A 4W input- 18W output 13,8 volt 4 Amp.
BLY 89A 10Winput-- 40W output 13,8 volt 6 Amp.

De print op een koelprofiel monteren en bij voorkeur in een metalen kast
inbouwen. Koelprofiel voor BLY 87: 6°/W, BLY 88: 3°/W en BLY 89: 1,5°/W.
Lineair eerst aansluiten op SWR-meter en dummyload of antenne en dan
input en voeding aansluiten.
Afregelen door de trimmers te verdraaien op max. vermogen op de SWR-meter
eze schakeling is vrij van zelfosc.en beveiligd tegen kortstondige
misaanpassingen d.m.v. de 1k5 weerstand op de uigang. Deze weerstand
zorgt ervoor dat bij een misaanpassing de stroom door de transistor iets
terugloopt in tegenstelling tot het oplopen van de stoom bij het ontbre-
ken van deze weerstand. Door het teruglopen van de stroom, kan de tra-
sistor een misaanpassing langer doorstaan alvorens defect te raken.
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cA W,
1 (goa)
. T1 = BF199
! T2 = BF199
T3 = 2N2219A
T4 = 2N3553
T5 = BLY87A of 2N6081
________________ -1 T6 = BLYBFA of 2N6083
Z1 = 6,8V zenerdiode
D1 = BB10S Varicapdiode
DR = 6-gats ferrietkraaol
volgewikkeld met

0,5 mm. montagedraad

L1 tm L7 = 4 windingen ¢ 7mm.]
Draad 1mm,

L8 tm L13 = 4 wind. ¢ 8mm."

bopF Draad 1mm.

T5 en Té monteren op een
koelprofiel van max. 2° C/W
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Bovenstaand schema (met orgineel opschrift) komt van een lezer uit Denemarken en is geplaatst voor die
mensen, die ons gevraagd hebben eens iets te plaatsen om 'zwevend" te kunnen bouwen,
De stippellijntjes zijn de schotjes waartussen alles gemonteerd dient te worden. Ervaring is hiervoor
zeker vereist. Alle draadeinden dienen zo kort mogelijk gehouden te worden. Op moeili jke knooppunten
kan een hulpweerstand van 10M noor massa geplaatst worden,

Succes.

Finnish Free Radio -
FM 96 MHz & SW
RIGHT-WING RADIO
P.0. Box 22 03 42
D-5600 Wuppertal 22 !

? ? West Germany )
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bWatt FM-~Zender 88—108 MHz.

Nu al een nieuw ontwerp, en wel om de volgende redenen: A, De vele vragen om een regelbare oscil-
lator i.p.v. de in het Februari nummer geplaatste vaste osc. en B, een nieuwe stuurzender om aan de
vraag naar een eenvoudiger af te regelen ontwerp te voldoen. De vorige stuurzender gaf bij de minder
ervaren bouwers nogal wat problemen met het afregelen.

400K
38L09 © REC
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SCHEMA
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400K
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Moo. 100k
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D1,D2 - BB405B
. T1,T2,T3 - BF 199

* T4 - 2N3866

-RFC - 6-gats varkenssnuitje

' wF
ud

COMPONENTENOPSTELLING

MoD.

DE OSCILLATOR

De osc. schakeling bestaat uit een VFO met T1 en 2 varicapdiodes, die zowel voor de frequentie-regeling
d.m.v. een regelspanning als de modulatie zorgen. Het regelbereik is afhankelijk van de gebruikte vari-
caps. Bij de hier gebruikte BB405B is het regelbereik ca. 4 MHz, Andere varicaps kunnen zonder meer
toegepast worden en hebben alleen invioed op het regelbereik, dat dan groter of kleiner wordt, Er is
gekozen voor 2 varicaps om de modulatie een beter lineair verloop te geven. De spoel is op de print
geétst om de stabiliteit te verhogen; eveneens hiervoor is de 78109 spanningsstabilisator, die de spanning
op T1 op 9 volt houdt. Na de osc. een buffertrapje met T2 en T3 gevolgd door een breedbandversterker
rond T4, die het uitgangssignaal gelijk maakt aan dat van de eerder geplaatste kristalosc. en eventueel
later te plaatsen osc. schakelingen (b.v. PLL) zodat alles onderling uitwisselbaar wordt. De potmeter is op
de print ondergebracht, maar kan uiteraard elders los geplaatst worden, De output is ca. 25 mW en de
weerstand van 47E aan de uitgang dient ter bescherming'van de laatste transistor tegen evt. kortsluiting
van de uitgang. De osc. moet apart worden ingebouwd in een metalen kastje waarbij de voeding d.m.v.
een doorvoercondensator naar de print moet worden gebracht.

De printen zijn te bestellen bij:

Alfred Debels, Postbus 10252, 1001 EG Amsterdam.
Giro: 909515 : . Tel. 020-320807

De osc. print kost Fl. 16,00 en de dubbelzijdige
stuurzenderprint kost Fl. 25,00

Deze prijzen zijn inkl. BTW en verzendkosten. Bij verzen-
ding onder rembours wordt Fl. 8,50 extra in rekening

gebracht.

Bouwpakketten en gebouwde printen van deze twee

schakelingen zijn verkrijgbaar bij: Finnish Free Radio

Asian Electronics, Papaverhoek 22, Amsterdam Rf&?ﬂ&'&%ﬂo
ZIE ADVERTENTIE ELDERS IN DIT BLAD VOOR PRIJZEN. P.0. Box 22 03 42

D-5600 Wuppertal 22
West Germany
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- RIGHT-WING RADIO
l gl P.0. Box 22 03 42
D-5600 Wuppertal 22
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DE STUURZENDER.

Dit ontwerp is totaal gewijzigd. Er is geko-
zen voor minder transistors, echter wel
types met een hogere versterking op fre-
quenties rond 100 MHz. De ingangsgevoel-
ligheid is ca. 10 mW, maar door op de
ingang een weerstand van 1K5 te plaatsen
is deze beschermd tot ca. 100 mw.

De gebruikte transistoren zijn wel iets duurder in aanschaf dan de gebruikelijke BF 199 of 2N918, maar door
het kleinere aantal en de kleinere print wordt het totaalbedrag voor deze schakeling toch aanzienlijk lager.
Om het afstemmen van de stuurzender op harmonischen te voorkomen zijn over de trimmers parallelcon-
densators geplaatst en om parasitair oscilleren tegen te gaan zijn alle ontkoppelcond. dubbel uitgevoerd

(100N + 1N).

De print is weer dubbelzijdig uitgevoerd om veel massa te
verkrijgen die tevens dient om de laatste transistor voldoende
te koelen. De SD1127 moet ondersteboven in de print worden
gemonteerd en zowel aan de boven- als aan de onderzijde
worden gesoldeerd.

Door een andere basisinstelling van de SD1127 kunnen nu de trimmers bijna geheel rondgedraaid worden
zonder dat dit de bekende rotzooi veroorzaakt; wat het afregelen wel zeer eenvoudig maakt. Op de pun-
ten A1 (massa) en A2 (plus) moet de onder- en de bovenzijde van de print worden doorgesoldeerd met

een stukje draad.

AFREGELEN
Als alles gebouwd en aangesloten is, de osc. op de gewenste freq. zetten en de trimmers van de stuur-
zender in de volgende stand:

CV1 - geheel open
CV2 - geheel dicht
CV3 - 1/2 open

CV4 - dicht
CV5 - 1/2
Cvé - 1/2

Cv7 -1/2
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CV1,3,6 en 7 dan in deze volgorde atregelen op max. vermogen, daarna CV1,3,5,6 en 7 nogmaals. Tot slot

CV6 en 7 nog wat bijregelen.

T2 moet gekoeld worden met een kleine koelster, en wel zo, dat deze de spoelen niet raakt. De stuurzen-
der moet z6 worden ingebouwd, dat de SD 1127 de (metalen) behuizing raakt. Let daarbij wel op dat de
draadeinden kort genoeg afgeknipt zijn, want deze mogen de kast niet raken.

CF lpp
D1 - diode 2A
T1,T2 - 2N4427 22pF
T3 - SD 1127/MREF 237 501127
H1 - 15 wda. ge@mailleerd koper-
draad 0,5 mm. gewikkeld op LS
22 Ohm 1 Watt koolweerstand.
L1 - 7 wdg. p 6emm. draad 0,8 mm.
L2 - 4 wdg. p 6mm, i i s
L3 - 4 wdg. r rr r
L4 = 5 WdQ_:__ 1 rr [
/7
L5 - 25mm  DRAAD 1 mm
‘3’“': - L3 cowtkcior  2RS!S 400pF
L6 - 6 wdg. ’@ 6mm. draad 0 U 8 mm. LET OP. Er zijn op het egenblik transistoren 2N4427 in de handel van
L; - 5 qu_ . rr rr rr het merk TIC, die niet werken op freq. rond 100 MHz. Let op het merk
L - 4 qu . I Iy e J bij de aanschaf.
Q:‘i Wqup N Betreft schema juli/augustusnummer FRM van de MRF 245/5SD 1441 op pagina 39:
W, @ ¢ %275
NS pﬁ‘%ﬂ(/f)/ H1 moet gewonden worden met 0,5 mm, geémailleerd koperdraad en niet met 0,3
NN\ A =
é\»b\\?\ 3 ! T mm. Finnish Free Radio
N . 4 FM 96 MHz & SW
s &, RIGHT-WING RADIO

P.O. Box 22 03 42

D-5600 Wuppertal 22
West Germany
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Door Aselcom wordt een bouwpakket
geleverd voor de BLX 15, Deze tran-
sistor levert op 100 Mhz, een vermo-
gen van ruim 150 Watt bij een input
van ca., 30 Watt.

Daar de voedingsspanning nogal
hoog ligt -50 Volt- is tevens. een
printje verkrijgbaar voor een eenvou-
dige voeding, met thermische bevei-
liging.

De schakeling rond de BLX-15 is de
klassieke opbouw, welke meestal
probleemloos werkt; de voeding is
erg eenvoudig en niet kortsluitvast,
dus enige voorzichtigheid is gebo-
den, maar het geheel werkt zonder
moeilijkheden.

Uiteraard bij deze vermogens weer
noodzakelijk een zeer forse koeling
voor zowel zendtor als voedings-
transistor; een fikse trafo en veel
frisse lucht,

Asian Electronics levert voor dit line-
air de printen en alle benodigde on-
derdelen in bouwpakketvorm, Tevens
zijn leverbaar de (ringkern) trafo,
koelmateriaal en eventueel de blower
enz. (Zie adv. elders in dit blad).
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Eindversterker 35 Watt.
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SD 1272 12-13,8V 5 amp.
SCHEMA REC Finnish Free Radio
S FM 96 MHz & SW
YN0 12V RIGHT-WING RADIO
_{_ J:UJ crs P.O. Box 22 03 42
¢z - D-5600 Wuppertal 22
T T ’ West Germany
L3
T
; Ly L5
C4 Yrmm uir
_ ' %4 M_jhl/\ <)
IN K/—}'I SV 7R c10
A L LTLTN |
l s (ﬂ 7| c2 :E_-g
R T | =F e
c11 c13 C14
e ?’?4 . _—_J_-_- — A:
e—— 1
1
RFC ’
-0

=

Tot slot van deze serie van 3 artikelen de
eindtrap van de FM-zender. Vanwege de vele
reacties van 2-meter amateurs op deze rubriek
plaatsen we bij dit lineair ook de gegevens
voor gebruik in de 2-meterband.

Deze eindversterker moet -net als de oscilla-
tor- afgeschermd worden d.m.v. een eigen kast-
je binnen de behuizing van de complete zender,
Indien los gebruikt, dienen in de afscherming 2
coax-chassisdelen te worden gemonteerd voor
de aansluitingen van input en antenne,

Belangrijk bij het inbouwen:

1. De transistor moet direkt kontakt maken met
een koelprofiel van min. 1,5 © W, liefst met
koelpasta. Dus bij inbouw in een kast direkt
kontakt met koelprofiel door een gat in de

En niet de transistor tegen de kast monteren
en het koelprofiel aan de andere kant van het
aluminium alleen op de stud monteren; dit ter
voorkoming van oververhitting en defekt raken
van de transistor,

2, Cl0 en Cl2 moeten keramische trimmers
zijn, bijv, ARCO 404 of 462 en géén folietrim-
mers., Bij dit vermogen kunnen ook de goedko-
pere merkloze ker. trimmers worden gebruikt,

3. De draadeinden van de componenten moeten
ook hier weer zo kort mogelijk: C5, C6, C7 en
C& zo dicht mogelijk tegen de transistor mon-
teren,

4, Let op juiste montage..... Cl0 (zie foto
en componentenopstelling) niet omdraaien i.v.m.
middenaansluiting,

kast.
&/
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Verder spreken de illustraties voor zichzelf, zodat verder kommentaar overbodig is. Succes met het
bouwen.

1454

e A T

KOMPONENTEN
88-108 MHz.
Cl - C4 |4-40 pF folietrimmer
C2 1010 pF ker.cond.
3 47 pF v o
C5 -C6 | 100 pF "
C7 -C8 | 100 pF " v
c9 10 pF  ow
C10- Cl2 |4-60 pF Arco 404
Cl1 47 pF ker.cond.
C13- Cl4 22 pfF " n
Gl5 470 pF " n
Clé6 47 ub 25 V.,
C17 1 NF  ker.cond.
R 10 Ohm 1/2 W,
L1 L =14 mm. H = 20 mm,
L2 7 wdg. L= 3mm,
(strak gewonden)
L3 5 wdg. D= émm.
L4 4 wdg. D= 8mm,
L5 4 wdg. D= 7mm.
RFC "varkenssnuit je
VK 200.20
Tr. SD 1272
144 -148 MHz.
Cl - C4 4-40 pF folietrimmer L1l L = 14 mv.,
C3 18 pF ker.cond. H = 15 mm.
C5 - C6 100 pF v " L2 | 7 wdg., D= 3mm. (strak gewonden)
c7 - C8 47 pF v " L3 | 4 wdg. D= 5mm,
C10- C12| 4-60 pF Arco 404 L4 | 3 wdg. D= 8mm.
c11 15 pF ker.cond. L5 | 4 wdg. D= émm.
13- Llsl Bk & RFC | "varkenssnuitje VK 200,20
ot 470 pF Tr. | SD 1272
Clé 47 uF 25 V.,
C17 "1 NF ker.cond. =
Finnish Free Radio
R 10 Ohm  1/2 W. RIGHT WING RADIO
P.0. Box 22 03 42
& T
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1.P.S.-foon.

Elke zondag van 12.00 tot 23.00 uur staat het volgende telefoon-

H L1 nummer open voor aanvullende informatie, opmerkingen en re-
akties naar aanlelding van deze artikelenreeks. Ook evt. sugges-
— ties voor later te ploatsen schema' s zijn welkom.
I 020-32.08.07 |

Gezocht: Schema's van kristalgestuurde oscillators:

Geschikt voor FM-modulatie 3 meter (75 kc) omroep. Alleen goede sche-
ma's s.v.p. i
Wanneer de kwaliteit door ons voldoende wordt bevonden, kan na overleg
een redelijke vergoeding plaatsvinden, waarna wij zorgen voor publikatie,
printen, printlay—-out e.d. in het Free Radio Magazine.

Inzendingen met afzender en eventueel telefoonnummer naar:

Spoelen: INTERNATIONAL PRINT SERVICE,

L%, L4 en L5: : POSTBUS 10252,

draaddikte 1 mm. 1001 EG AMSTERDAM,

Spatie 1 mm t.a.v. ALFRED DEBELS. Finnish Free Radio

L2 Veel plezier bij het bouwen en tot volgende maand. RWH%VM“&%;%O
] P.0. Box 22

draaddlktt? 0,5 mm, D-5600 Wuppertal 22

[geen spatie, West Germany

PRINT: f 17,50. Bouwpakket: print + componenten zonder kast en koelprofiel f 91,--

Tevens is er een bouwpakket met koelprofiel, 1 OW. kast, doorvoercondensator voor de voeding en
2 amphenol chasisdelen + bevestigingsmateriaal. Dit pakket kost f 120,50

Deze prijzen zijn incl. BTW en verzendkosten. Bij verzending onder rembours wordt f 7,50 extra

berekend.
Overboekingen naar giro 909515 t.n.v. A.DEBELS, POSTBUS 10252, 1001 EG AMSTERDAM.

Telefonische bestellingen : 020 - 32,08,07
Winkelverkoop: Asian Electronics, Papaverhoek 22, Amsterdam-Noord.

Koperdraadtabel.

Omdat in Amerikaanse en Engelse publikaties bij de spoelen in HF -schakelingen voor de draaddikte geen maten in mm of inches
worden opgegeven, maar alleen nummers, hierbij een tabel met deze nummers en de omgerekende draaddikte in mm:

AMERIKAANS: NEDERLANDS: ENGELS:
12 £ 2.053 14
13 1.828 15
14 1.628 16
15 1.450 17
16 1.291 18
17 1.150 18
18 1.024 19
19 .912 20
20 .812 21
21 ,723 22
22 6L 23
23 .573 24
24 511 25
25 455 26
26 405 27
27 .381 28
28 . 321 ' 30
29 .286 31
30 .255 . 33
31 .227 34
32 .202 36
33 .180 37
34 ,160 38
35 143 38-39
36, 127 39-40
37 - .113 41
38 .101 42
39 .090 43
40 .080 Ly

AW.G SW.G
(B &S)
(Dank je, FRM)
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25-WATTS SANDARE FOR_EM-BANDET 87-10fMiz

Drivsteg 1watt ub:

Finnish Free Radio
FM 96 MHz & SW
RIGHT-WING RADIO
P.0. Box 22 03 42
D-5600 Wuppertal 22
West Germany

LF nPutl
200mY
HIK .

e
+12Y

07
BEYSD -

aN9IZ l‘ayqu;g;=Effektsiﬁtéteg;inﬁfzihf?SWattfﬁté:52}.,

: B ¢ gt : e '
BN R 1= _— ; 5 SN Len EE;“ébmepénningskélla

e )
i

- ., racker ettt 4,54R
L Que. 1 MC-batteri i 12tim

Y

It CuUTPUT
=501

2.

. cmmp—

F440p,

=% i)

o ‘ :

Sandaren byggs’lampligastféé_sbmaaégfaf;ritadﬁhﬁr;'d v s som tva

separata enheter, Dessa;monterasfiivarsinVSkérmbox;Elfa best.nr:.

H

50-0010-4. 11 tvarv och’ L2 2vatt§lip@gsjpé@sammaﬁspulStomme Wiia

58-6160~4, Iﬁwluftlindas'4%varv;gm;§§uj§a§ftas;iévarv~
nérmaetAkollektor‘2N918;L4-6fluf¢11gdgéﬁ4zVarV??ﬁr:1&—
“4'nnérdia. Smnm. L7-11 1uft-

gia 0,5mm Cu-tréd, £5r 1L3-6 Hr spolen
1indasi4varv(innerdia:Bmm)lmeCuftréd

TYea sSzoEr
6 #r tréd -

TDrosslarnpa 47ull Elfa best

nr:58-4590-4.-Drosslarha-DR;érﬁo;smﬁﬁqﬁ;tfédﬁlindad 24varv genom

ferritkﬁrna"Elfa'58ﬁ3160v7;;QrﬁmmrarﬁaﬁjElfa568;7980—3, 68-7950~-
8 & 68f79&047;iAlla,fasta‘kondenSgtp;epﬁapxavgkeramisk'typ, utom "

w

15p,33p,100p&330p.i"osbillatorstegetfﬁdeksenare ar av

styroltyp.

De-bégge»effekttransistorerna.kréverngd}kylning.Kiselfett niste

anvindas vid montEringen'gv;déssa?;?quén&
monteras pé boxens~utsida;;KretSkort;gbrs

' och en kylflans skall
av dubbelfolie-laminat

men-etsas'bara‘pé.en:sida;ﬂTill‘andpaisigan genom-nitas med 2 mm

P, el n
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ceva| | 100

Torowr| |

toriin transistori

BC IO7 on mahdollista
katkaista kantoaalto
avhurin AUTO-stop in
vulla.b6=yoltin jénni-
tte tuodaan nauhurista
ja kun tHm8 katke .,
hiin oskillaattori

ei endHd vHrthtele.

P
KELAT: =DR=kuristin,2.5 kierrosta 0.5mmCu ferriittihelmelle, joita 1ldytyy mm.
vanhoista televisioista ja radioista.
~<LI ja-B2 ssmelle 8~9mmd rungolle.LI=4 kierr,,L2=2-kierr OiS5mmou .

kelarungossa on oltave sHdidettdvd ferriitti-sydén.

~L3:4.5 kierr. 0.6mmCu Smmg rungolle.Véliulosotto 3.5k kollektorista.
-L4,L5 jea L6:4.5 kierr, O.6mmCu 5mm g rungolle.

~L7=LII:ImmCu 4 kierr.8mm g rungolle.Kelojen piguus 9-IOmm

=4TulH’n kelat:esim.0,5mmCu 2w/ massavastuksen ymp#rille 5x IO kierr.
pakkojen vHli 2mm. '

I watin ohjainaste ja 25 watin lineaarinen vehvistin on helpointa rakentaa
kahdeksi erilliseksi laitteeksi.Molemmat pHiteasteen tehotransistorit tar-
vitsevat hyvin jidhdytyksen ja molemmat asteet on paras rakentaa kytkenté-
levylle.Kaikki kondensaattorit ovat keraamisia,paitsi ISp,33p,I00p ja 330r

jotka ovat Silver Mica tms.-tyyppisiB.Kaikki kdytettHvit vastukset ovat 0,z5W,

Virityksesst olisi hyvd kHyttH#d SWR-eli seisovan aallon suhteen mittaria.
Keingkuormen voi koota esim.kymmenestd 470 ohmin ja IW hiilimassavastuksesta,
jotka kytketdidn rinnakkain.

Laitteen toiminta-alue on noins87-IO08MHz.Antenni olisi hyvi mitoittaa
hyvin kHytettdvidlle taajuudelle.Ground Plane-,Yagi-ja dipoliantennit ovat
erditd tdhin tarkoitukseen sopivia tyypvejd.

— mm emem s Gms Gmn cun e e e G G s emw  oms e e

KELA:8k.ImaCo 35mmg nitvvs 35mnm

g MF2-L02 A 3_':{"_‘““‘*13 vilivlosotto 3k.kelen alaniisti.

N 680 | Felen tilella voi kHytti: ecim.2Imm

g{ ; f::::it violettia toroidim, jos=@ on n.Tk.2mnCy
" = 2:4-8 ggnyﬁllolosotto'sam? kirin kelasse,
L rensi es —l—_‘ 540 ?'_!.:'co};ondep.s.r*f't:gorelt?. el Servite toroi-
ﬁPS-U62 ANT, ©1& k“VtetEmessn.An?enﬁi vhdistet i''n
' e Q.Qn)_ .r:u_)utc.an1 kuten tavﬂll_lse.':_f:i neitsi,ettid
BD 137 . 500, nlgnlgﬂﬂls?e entennia kiytetitiecsh
: o veiont shdistet 'n toroidin viilivlos-
él]g %%g = o — ~ottoon. '
- 9 10n == [o+lav

T I°
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5-WATT FM-ZENDER

(MET DE OUDE DUBBELZIJDIGE STUURZENDERPRINT)

Op veelvuldig verzoek herhalen we hierbij een eerder ontwerp. De stuurzender van dezg
S5-watter 1is wvrijwel gelijk aan de vorige omdat deze bij vrijwel iedereen probleemloos
werkte en er veel vraag was om deze print weer in de handel te brengen. De oscillator
is op dezelfde print ondergebracht wat het geheel iets goedkoper maakt. De print is
daardoor iets groter geworden en iets duurder, maar nog altijd goedkoper dan de twee
printen van de vorige 5 Watt zender.

De iets grotere print maakt het bouwen wat makkelijker omdat de komponenten wat ruimer
zijn opgesteld en het grotere formaat komt ook ten goede aan de koeling van de
eindtrap.

Het oscillator gedeelte is vrijwel geheel gewijzigd. De VFO is hetzelfde, maar de
3-traps buffer wuit het vorige ontwerp 1is vervangen door 1 transistor. Alleen bij
aansluiting van een PLL moet nog een tweede transistor op de print worden gebouwd. (Dit
is het gestippelde gedeelte rond transistor T6).

Het gedeelte wvoor T6 1is reeds op de print aanwezig en geboord en kan al dan niet van
komponenten worden voorzien. De VFO 1is weer gestabiliseerd met een 78L09 en de
frekwentieregeling gebeurt met een 100K potmeter welke ook op de print kan worden
geplaatst.

Let op dat bij gebruik met een PLL deze potmeter komt te vervallen, anders wordt het
regelbereik te klein. De gebruikte varicap (BB405B) kan vervangen worden door een
andere met als enig verschil dat de grootte van het regelbereik verandert. .

De stuurzender 1is vrijwel gelijk aan de vorige. Er kunnen in plaats van. 2N4427
transistoren ook 2N2219s worden gebruikt. Met de 2N2219 1is het afregelen iets
moeilijker, maar met de @2N4427 gaat de stuurzender iets sneller oscilleren. Voor het
vermogen maakt het niet uit welk type er gebruikt wordt. Het geheel moet bij voorkeur
weer in een metalen kastje worden gebouwd en het verdient aanbeveling het geheel zo in
te bouwen, dat de MRF237 de behuizing raakt om wat extra koeling te krijgen.

Behalve de 2 weerstanden van 22 Ohm naar de plus en de weerstand van L11 zijn alle
weerstanden 1/4 Watt. De condensatoren zijn keramisch. Ook hier moet alles weer zo
dicht mogelijk op de print worden gesoldeerd met zo min mogelijk aansluitdraden. Het is
nog steeds noodzakelijk dat de spoelen rond zijn, dus op een ronde spoelvorm (b.v. 6
mm. boortje) wikkelen.

Het afregelen gebeurt weer met een dummy Lload, een SWR-meter, en bij voorkeur een
dipmeter. Eerst de oscillator op de gewenste frekwentie instellen en dan trap voor trap
de volgende transistor instellen. Dit enige malen herhalen. Het uitgangs vermogen
bedraagt dan bij 13 Volt c.a. 5 Watt. De fotos laten zien hoe een en ander opgebouwd
en gesoldeerd is.

Het 1is zonder meer mogelijk deze schakeling anders te bouwen (b.v. zwevend) daar sinds
de vorige publikatie is gebleken dat deze schakeling bijna altijd probleemloos werkt.

Succes met het bouwen..... .Alfred.
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DOORVERBINDING VAN DE PLUS
VAN DE VOEDING.

SPOEL L11

ONDERZIJDE VAN DE PRINT MET
DE EINDTRANSISTOR.

is
is dubbelzijdig en

deze
leverbaar.
voorgeboord en kost Fl. 35,00.

Van schakeling

De print

Tevéns zijn enige gebouwde exemplaren te
koop; deze kosten Fl. 100,00.

Bestellen door het bedrag een
aangetekende brief te sturen naar
onderstaand adres of door overmaking op
Giro 909515 t.n.v. A.Debels, Postbus
10252 1001 EG Amsterdam.

De prijs 1is inkl. verzendkosten. Bij
verzending onder Rembours wordt FL.8,75
extra in rekening gebracht.

in

weer een print

DOORVERBINDING VAN DE MASSA.

ANTENNE (coax 50 Ohm).

"DOORVERBINDING VAN DE MASSA.

SPOELEN
L1 - printspoel (ca.3 wind.)
L2 - 4 windg. doorsn. 6 mm.
L3 -7 . ,r 6 mm.
L4 - 4 ey o 6 mm.
LS - 4 P P 6 mm.
L6 - 5 ’r ’r 6 mm.
|
L7 - 2}.5(_m
T 5
AcCrn.
L8 - 5 windg. doorsn. 6 mm.
L9 - 5 — ’r 6 mm.
L10- 4 6 mm.

V& 4 &4
L11- 15 windingen geemail-
leerd koperdraad gewikkeld
op een 33E koolweerstand
van 1 Watt.

** Alle spoelen behalve L7
en L11 zijn gemaakt van
0,8 mm verzilverd of ver-
tind koperdraad.

D1 BB405B

T1,72,T6 = 2N918

T3,T4 = 2N2219A of 2N4427

TS = MRF237 of SD1127

RFC = 6-gats ferrietkraal.
¢

5 &
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Op de twee kleine foto's 1is te zien hoe de eindtrap met de MRF237 (of SD1127) is
gebouwd. Deze transistoren behoren tot de weinigen die de emitter aan de behuizing
hebben Lliggen (normaal =zit bij dit type de collector aan de behuizing). Het voordeel
is, dat de behuizing direkt aan de massa gekoppeld kan worden; wat het koelen van de
transistor vergemakkelijkt. Zoals te zien is, wordt de transistor ondersteboven in de
print gesoldeerd. Om het solderen te versnellen en te voorkomen dat de tor te heet
wordt, moet deze eerst met fijn schuurpapier worden schoongemaakt.

De transistor aan beide zijden solderen!

Daar de print dubbelzijdig is, moeten zowel de plus van de voeding als de massa van
beide zijden worden doorverbonden. Hiervoor zijn in de print gaten aanwezig.

Bij L11 moeten de draaduiteinden van de spoel blank gemaakt worden en met de draden van
de weerstand worden verbonden. Het geheel moet zo op de print worden gesoldeerd, dus
niet alleen de spoel!

REGELSPANNING EVT. P.L.L.

EVT. AANSLUITING P.L.L.
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DOORVERBINDING MASSA

?
MODULATIE INGANG.

Het gedeelte binnen de stippellijn is alleen nodig bij gebruik van een PLL. Bij de VFO
hoeft dit stukje niet gebouwd te worden. Wanneer een PLL wordt aangesloten, moet de
potmeter vervallen; anders wordt de regelspanning te klein.

De laatste transistor voor de eindtrap moet een koelster hebben.

PETE o6 FM OMROEPZENDERS
NI EUWEGEIN. :
SONY M.T.L. 10 CASSETTEWISSELAAR VERMOGENS TOT 10 KILOWATT |
INSCHRIJFPRIJS: FL. 675,00 OP BESTELLING
VRAAG ALLE INFORVATIE ! POSTBUS 232,
-y — 2950 AE ALBLASSERDAM. I

s/ ®
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R Om een zo stabiel mogelijk osc. signaal te krij-
2 gen gebruiken we bij voorkeur een kristalosc.
Rechtstreekse Freq. Modulatie is echter niet
mogelijk, daar een kristal niet voldoende in freq.
gevariéerd kan worden; vandaar een oplossing
met een fasevergelijker. We nemen zowel een
x-tal osc. als een VFO en stoppen beide signa-
len in een fasevergelijker. Zolang beide signalen
gelijk zijn gebeurt er niets, maar zodra de VFO
verloopt krijgen we een ongelijke freq. wat tot
gevolg heeft dat de fasevergelijker een signaal
afgeeft, waarmee de VFO met een afstemdiode
wordt bijgeregeld tot de beide frequenties weer
gelijk zijn. (zie afb. 1).

PlLL O0SCILLATO

t verloop van de osc. is dan ook : AFB.A
nooit groter dan de afwijking van de %-TAL 0S¢,

x-tal osc. en deze is zeer gering.
Onder normale omstandigheden niet

meer dan 500 Hz.Daar het freq. bereik

1 de 4046 beperkt is, moet het VFO
signaal eerst worden gedeeld, om in
het werkgebied van de 4046 te komen. l—~

FASE DETECTOR LAAG DOORLAAT.
FILTER

Y

VFO

Nu zijn we er nog niet, want we willen
ook nog van freq. kunnen veranderen,
zonder elke keer een ander kristal te
gebruiken.
Daarom het gebruik van een programmeerbare deler (CD4059). Dit is niet de goedkoopste oplossing, maar
wel de eenvoudigste en de kleinste. Bij gebruik,van losse instelbare delers heb je al gauw een stuk of
zeven [C s nodig en daardoor een grotere print. De instelling van de progr. deler is trouwens ook minder
kritisch.
Dit was dan wel zeer beknopt de werking van de PLL, en wie hierover meer wil weten, kan ik verwijzen
naar de volgende boeken: "Transistorhandboek Deel 4" waarin div. schakelingen met PLL-IC's en
progr. delers; en "The Radio Amateurs Handbook 1982" waarin een komplete 2-meter PLL zender staat
met dezelfde CD4046.
De hier beschreven PLL osc. werkt als volgt (zie schema):
De VFO is bijna gelijk aan de VFO uit FRM Sept. 1982. De ingang is aangepast aan gebruik met een
stereocoder en de uitgang heeft een extra aftakking naar de eerste deler; de 745112, Deze deelt het sig-
naal door 4 en hierna volgt ncg een 16-deler en de programmeerbare deler, Wanneer we met de BCD-
akelaars een freq. instellen van 100 MHz. krijgen we bij een osc. signaal van 100 Mc de volgende freq:
100 Mc : 4 : 16 : 1000 = 1,5625 kHz. Dit signaal gaat naar de fasevergelijker en wordt vergeleken met
een x-tal osc. signaal. Hiervoor gebruiken we de CD4060 met een kristal van 6,4 MHz. en de uitgang :
4096, wat ook weer gelijk is aan 1,5625 kHz., zodat de lus nu rond is. (zie afb. 2).

REGELSPANNING

15625 ke
X-TAL 0SC. buMc| * ‘
Lick FASE DETECTOR [AAG DOORLAAT
. hog b Rl FILTER
AFB2
o

PROGR. DELER

;_>. VFO ?o- 110 Mc S 4 o IK g Soo - 10gg
1,5615 ke

100 Mc 25 Hc J, 5625 Mc : 1000

Bij ongelijkheid van de signalen geeft de 4046 een regelspanning af, waarmee we een varicapdiode in de
VFO besturen, die ervoor zorgt, dat de VFO weer op de goede freq. wordt gezet. Het enige moeilijke aan
de hele schakeling is het verwerken van het regelsignaal. Dit signaal moet worden versterkt om een zo
groot mogelijk regelbereik te krijgen, en het regelsignaal zelf moet worden uitgefilterd, omdat dit anders
hoorbaar is.
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Verder moet dit regelsignaal ook rog worden vertraagd, daar anders de modulatie ook bijgeregeld wordt,
wat tot gevolg-heeft, dat deze niet meer hoorbaar is. Voor dit alles gebruiken we 4 opamps (LM324). De
regelspanning heeft een bereik van 0 tot 8 volt waarmee we de capacitejt van de varicop-diode
veranderen. Wanneer we een freq. instellen met de BCD schakelaars, kan met de trimmer van de VFO de
regelspanning op punt TP ingesteld worden op ca. &4 volt. Nu kan met de BCD schakelaars zonder verdere
afregeling de VFO ca. 10 MHz. in freq. veranderd worden ( ca. 5 Mc. omhoog en omlaag). Wanneer een
groter regelbereik nodig is, kunnen 2 of 3 varicaps parallel worden geschakeld; het bereik wordt dan ca.
25 MHz.

Aan de 4046 hangt nog een opamp, de CA3140, die bij ongelijke signalen het hele bereik afzoekt naar de
juiste instelling. Dit gebeurt zo snel ( binnen 1/2 sec.) dat geen extra schakeling nodig is, die de stuurzen-
der uitschakelt zolang de PLL niet op freq. staat.

43P —{ZT }~ e ourPur

: "@:zusxu

" erigg
2P, H-39p

2% 8co
SCHAK

AFREGELEN:

Punt "a" doorverbinden met punt "b" geeft een freq. bereik van 100,0 tot 109,9 MHz, En punt "a" door-
verbinden met punt "c" geeft een freq. bereik van 90,0 tot 99,9 MHz. Eventueel kan hiervoor een 1 x om
schakelaar worden gebruikt, zodat het hele bereik van 90,0 tot 109,9 dan kan worden ingesteld. Met de
beide BCD schakelaar kan nu de freq. worden ingesteld. De linker schakelaar bedient de 1Mc standen en
rechter schakelaar de 100kc standen. Bij gebruik van een extra schakelaar ziet dat er als volgt uit:

10

c
El @ = 104,8 MHz. El = 95,3 Mhz
A a ' b .

+5V

De frekwentieinstelling is mogelijk met gewone 10-
standen draaischakelaars. Zie voor de aansluiting
hiervan het schema hiernaast.
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Na het voorgaande theoretische betoog storten we ons meteen maar in de praktijk: we hebben om te be-
ginnen twee signalen nodig, één van 19 kHz. en &&n van 38 kHz. We gebruiken (uiteraard) een kristalos-
clllator met een goedkoop en overal te verkrijgen kristal van 7,6 MHz. en de 74LS00 voor de oscillator.
Hierna delen we door 100 met de 74LS390 en vervolgens krijgen we een dual flip-flop, de CD 4027
waaruit we dan de vereiste 19 kc en 38 kc draaggolven halen,

Omdat de 74 IC's op 5 Volt werken, zijn er een zenerdiode van 5 Volt en een weerstand van 390 E in
de voedingsleiding opgenomen, De zener Is eigenlijk niet nodig, maar er wordt nogal wat afgeprutst in
dit landje en met alleen een weerstand gaan bij te hoge spanningen de TTL IC's zeker stuk, Voor de zelf-

verzekerden Is er nog een andere oplossing: 74

Als de coder onder spanning staat, gaat het 3300l 4 12-14 Vour
N | Sitethutiiel B

LEDje branden -meteen een mooie aan/uit LED

indikatie- echter ..... de voedingsspan- | " I

ning mag absoluut niet boven de 14 Volt ko-

men,

Dan de ingangen: slechts 1 x de 741 per kanaal voor zowel de pré-emfase als het 19 kc filter, plus nog
een extra 741 voor het DC niveau, wat van linker- en rechter kanaal gelijk moet zijn en is in te stellen
met een 10k instelpotje.
Verder hebben we nog een schakelaar: de CD 4066, welke het MPX-signaal levert, Hierna gaan we er-
r zorgen, dat we ook nog kwaliteit krijgen, want de meeste in de handel zijnde stereocoders houden
het nu wel voor gezien en proppen dit MPX-signaal + het 19 kc signaal meteen in een uitgangstrapje
d.m.v. een transistor of een opamp met de bekende ellende: fluiten, piepen, ruisen en vervormen. Want
. ..... zowel het 19 kc signaal als het MPX signaal moeten eerst uitgefilterd worden om deze fluitjes
e.d. te voorkomen. Zomaar een R-C filter heeft geen zin, want voor een behoorlijke kanaalscheiding
hebben we fasegelijkheid van beide kanalen nodig. Het 19 kc signaal gaat door een R-C filter waarvan
1 weerstand als instelpotmeter is uitgevoerd, waarmee fasedraaiing kan worden gerealiseerd.
Het 38 ke filter is een L-C- filter, De spoeltjes zijn van het merk Toko, maar daar deze toch niet overal
verkrijgbaar zijn, kunnen de IPS printen mét de 2 spoeltjes geleverd worden, Na de filters nog een som-
versterker + impedantie—omzetter, zodat de coder probleemloos met een stukje afgeschermd kabel aan
' de oscillator gekoppeld kan worden, s
' Let echterop ....... in het modulatiegedeelte van de oscillator kan weer faseverschuiving optreden:
Met het schaamrood op de koontjes moet ik bekennen, dat ik een volle dag op zoek ben geweest naar
een fout in de coder, omdat ik slechts een kanaalscheiding had van ca. 10 dB, terwijl dit geheel te wij-
ten was aan de modulator. IPS heeft in het verleden ook stereocodermodules verkocht van een zeer
goede kwaliteit met een kanaalscheiding van maar liefst 55 dB. Maar ook over deze coders kwamen
klachten, die allen terug te voeren waren tot de modulator, vandaar hier nog even een schema voor een
modulator, welke goed voldoet met bijna elke stereocoder (mits er filters inzitten).
(Schema modulator pag.36).

KOMPONENTEN.
.._cRSTANDEN 1/4 W. HALFGELEIDERS: CONDENSATOREN:
1 x 1 E of draadbrug 1 x 74LS00 1 x 40 pF folietrimmer
3 x 390 E 1 x 74LS390 1 x 47 pF styroflex
1 x470E 1 x CD 4027 1 x 100 pF "
2 x 560 E 1 x CD 4066 of 4016B 1 x 150 pF n
1 x 1 k instelpot 4 x uA 741 4 x 470 pF "
1 x 1k8 1 x TUN 2 x 1N2 MKT
1x 3k3 1x2Z5,1Volt 1 x 3N3 "
2 x 8k2 3 x 10N ker.
1 x 10k instelpot 1 x 15N MKT
2 x 10k DIVERSEN: 1x 22N "
5 x 12k 1 x 100 N ker.
1 x 15k 1 x 18 mH 2 x 2,2 uF/25 V. printelco
1 x 25k instelpot 1 x 33 mH 2 x 4,7 uF/25 V. "
5 x 33k 1 x X-tal 7,6 MHz. 1 x 250 uF/6-10 V. "
2 x 47k
1 x 82k
1 x 150k
1 x 220k
2 x 560k
1 x 680k

55
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TECHNISCHE GEGEVENS

12v
1 MODULATOR - PILOOTTOON SINUSVORMIG, THD 11%, BINNEN 8 Hz,(onafgeregeld)
é - PRE-EMFASE 50 uSEC. TOT 12 kHz,
™ - FILTERING 19 kHz, UIT AUDIO ca, -2 dB

- 4,7-uF spg
”Po-—| |—> osc. - SIGNAAL/RUISVERHOUDING ca, 70 dB
o ]
- 38 kHz, DRAAGGOLFONDERDRUKKING BETER DAN 40 dB

TWP BB10S - SIGNALEN BOVEN 53 kHz, MEER DAN 19 dB DOWN!

BBL4OS B
- OVERSPRAAKDEMPING NA AFREGELING BETER DAN 40 dB.

s 100K

AFREGELEN

Supereenvoudig (dacht ik):
~ ~ 10k instelpot in de middenstand.

L/e 25k 1] " " "
De 1k " van de uitgang zo afregelen, dat het stereolampje op de ontvanger nog net blijft bran-

den, ook na uit- en inschakelen van de zender of de coder. Daarna een signaal aansluiten op één van

de kanalen (L of R) en op een stereo-ontvanger het andere kanaal afregelen op minimaal signaal. Dan
g verder afregelen op minimaal signaal met de instelpot van 10k. Voor optimale resultaten kan dit het

vest gebeuren met een koptelefoon, want gemiddeld zal over de boxen niets meer te horen zijn.

Dan blijft de mogelijkheid dat alles goed is (wel zeker weten natuurlijk) en toch de kanaalscheiding slecht

blijft. Dan zul Je toch uit moeten kijken naar een andere ontvanger want deze coder is dusdanig van

kwaliteit, dat een signaal aangesloten op één kanaal nauwelijks hoorbaar moet zijn op het andere kanaal..

Let op: de condensators in de filters
moeten styroflex condensators zijn! De
3N3 en de 22N mogen ook MKT zijn,
echter alleen vanwege het belachelijke
formaat van de styroflex c's bij deze
capaciteit. Absoluut géén keramische
c's gebruiken...... De tempera-
tuursgevoeligheid is te groot en de her-
steltijd nd het insolderen is veel te lang
(soms wel enkele dagen).

Succes met het bouwen,

ALFRED DEBELS

Met dank aan Ing.lvo Maatman voor het
berekenen van de filters.

De print van deze coder is verkrijgbaar door overmaking van f 20,-- op giro 909515 t.n.v.
A.DEBELS, POSTBUS 10252, 1001 EG AMSTERDAM. Tevens is de print verkrijgbaar met

de 2 spoelen, de prijs is dan f 22,50.

Door Asian Electronics wordt (uiteraard) weer een kompleet onderdelenpakket geleverd
(zie hun advertentie op pagina IIl van het omslag) en ook is er een coder leverbaar -nog
beter dan deze-, kompleet gebouwd in kast met netvoeding, echter niet bij IPS en niet
bij Asian, maar bij Rivendel (advertentie op de pagina hiernaast).

Om de chaos nog wat groter te maken is verzending onder rembours van de print of print

met spoelen ook mogelijk, maar dat kost weer f 8,50 extra, Tel. 020 - 32.08.07-
IPS-Amsterdam,

LET DUS GOED OP BIJ WIE JE WAT WILT BESTELLEN' O, ja: spoelen zijn niet los ver-
krijgbaar bij IPS of bij Asian Electronics.

(Red.: ASSH heeft met deze advertenties of de artikelen van Alfred Debels helemaal

niets te maken. Het heeft dus geen enkele zin hen daarover te benaderen).
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Témd Polar-Networkin vuonna 1975 kehittémd VIO on helpohko rakentasa,
kdyttovarma,stabiili,ja vield halpakin...Siti kdyttdmdlld pdfset aina
vapaalle kanavalle. VIO on lyhenne sanoista "varieble frequency oscillator"
eli s&ddettdvd taajuuksinen oskillaattori.Se synnyttdd lshettimen tarvit-
seman suurtaajuisen véridhtelyn joka sitten sopivasti vahvistettuna ohjaa
léhetintd halutulla taajuudella.Normaalistihan suurtaajuuden synnyttédmiseen
kédytetdin halutulle taajuudelle leikattua kidettd jollaisen hankkiminen
voi olla vaikeaa j& kallista.Kiteiden hankkiminen monille varataajuuksille
muodostaisi melkoisen investoinnin joten VFO kylld maksaa tekaisin siihen
uhratun vaivan. o + q- 19V
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Koko laitteen hienous piilee ensimméisessd transistorissa joka on diodi-
suojattu kaksoiskanta-MOS-FET.,Tdmd VFO on erittdin stabiili,kdyttojdnnittees
oudotus 12:sta 9:8dn volttiin ei vaikuta yhtédin tasjuuteen.Tdméd johtuu tran:
3istorin suuresta sisdisestd vastuksesta Ja suojauksessa kiéytetyistd zener-
diodeista.

Tém& on syytd rakentas metallikoteloon Ja painokytkentélevyn kdyttd on
suotavaa.Osat on kiinnitettévd erittidin tukevasti paikoilleen ettei taajuus
vaihtuisi esim. kotelon kolahtaessa johonkin.Koko VIO:n toiminta riippuu
ensimmdisen transistorin ympdrilld olevien osien laadusta.Niits hankittaesst
£i ole syytd pilhistelld.Kdytettdvien 330 ja 100 pf kondensaattorien tiiytyy
olle erittdin pienihdvidistd styroflex tyyppié,muuten homma ei suju.

Kela k#&dmité&én 0,3-0,5 mm paksuste emalieristeisestd Cu-langasta n.25-30
kierrosta vieri viereen ferriittisyddmelld varustetun kelarungon p##lle.
Taajuuden karkea sddtd suoritetaan ferriittisydimelld,loppusidsts kdytettdes-
88 tehdiddn sddtbkondensaattorilla Jollaisen voi 10ytédd esim. jostain vanhas-
ta ula-radiosta.Kuristimet (RFC) voi tehdd itse kdHmimslla 1 Ma:n(1W)VEsTuk-
Sen ympérille paljon ohutta Cu-lankaa ja langan p#édt juotetaan vastuksen
johtimiin.Oskillaattoritransistorin johtimiin liimatasan pienet ferriitti-
helmet jotka toimivat ule-alueen kuristimina.Kosksa VIO kehittdd harmoonisia
on néditd helmid kéytettéivd jotta vidltyttdisiin ikavilta hdiriciltd ula-
alueella.Oskillaattorin jidlkeen kytkenn#ssi on tasavirtakytketty vahvistin-
aste jonka transistoreiksi k#dyvit monet NPN tyyppiset joiden rajataajuus

on suurempi kuin 200 MHz, eli BC 547,BC 237,BC182 jne. Témén vahvistimen
J8lkeinen ulostulo riittis yleenséd ohjaamaan ldhetintd siits kohdasta
missd normaalisti olisi kide.Kuitenkin kéytéinndssd saattaa olla niin ettd
léhettimen kytkentdd joudutaan muutiamaan poistamalla kondensaattorit put-
kken siséfnmenopiiristd v#li1lld hila-katodi ja katodilta mashan kytkettyd
kondensaettoria voidaan suurentaa.VI'0:n vahvistimen ulostulossa on kela
jolla laite saadaan sovitettua paremmin putken sis#inmenoon.Kela viritetiiin
resonanssiin taajuudelle joka on vihén suurempi kuin suurin suunniteltu
toimintataajuus.Resonanssitaajuutta suuremmat jeksot vaimeanevat.Oskillaat-
tori viritetiéén esim. 6300 kHz:1lle Ja kytketdidn ldhetin piidlle ja virite-
t8dn kelaa niin ettd ulostulo on maksimissa.Kun resonanssitasjuus on saavu-
tettu heikkenee ohjaus voimakkeaasti,silloin sydéntd kierretidin vihiin tekai-
sinpdin ja voidaan lukita siihen.Huom.:Viritys aloitetaan ferriitti kokonaar
ulos kierrettyné,sitd kierretdiin vihitellen gisdiinpdin.

Jos kayttdjdnnite putoaa alle 9 voltin niin ulostulo eli léhettimen ohjaus

heikkenee.Té&mén_ jénnitteen voi rittédd ottaa putkien 6 V hehkujinnitteestt
tasasuuntaus-s?l%aky Kennin ja XOOQFf:n elkon avulia jéiloig éasgjgnnite

on n. 9 volttia.
S8
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Laite on plussarunkoinen joten transistori jddhdytyslevyineen voidaan kiinnittae
ilman eristeitd esim. metallikoteloon joka vol samalla toimia jddhdytyslevyné&
(1isd) silld transistori tarvitsee hyvan jd&hdytyksen. BD 230 on kestdvin mutta
pienemmdlld kdyttsjidnnitteelld voi muutakin transistoria kdyttdd mutta silloin
saadsan tehos vidhemmin vwlos. Mcdulaatiomuunntajan toisio pitédisi olla vdhint&an
0.3 mm Cu-lankaa mieluummin ohuempaa esim. O0.4-0.5mm. K&&min vastus saisi olla
enintidin ohmimittarilla n. 30M.jos kdytetddn 45 V jénnitettd, pienemmdlld jan-
nitteelld se saisi olla hiukan pienempi. Jos k&dmin vastus on pieni, voi tran-
sistori tuhoutua helpommin ja jos vastus on suuri, ei tehoa saada ulos niin pal-
joa. Liahettimen voi virittdd siten ettd sd&detdin sdddetddn 500pf kondensaatte-
reita kunnes jdnnite pisteessd V on suurimmillasn, Ndin viritettyn&d laite ei .
saisi ottaa virtaa yli 0,45 A (45 voltilla)., Sen vol sd&at&d 10 k trimmerilld
johonkin O.4 A:han. Pienemmdlld kdyttosjdnnitteelld virta el ehk& nousekaan noin
korkeaksi, Virittdmittsménd laite ottaa hiukan enemmin virtaa, ehk&8 noin 1 A,
joten virtaldhteen pitdd olla tarpeeksi tehokas. Ldhetintd ei saa pitdad kauan
pddlld virittiémidttomdnd! Tuo 10 k potikka voi olla myss 4.7 k. Se asetetaan kes-
kiasentoon ennen ensinmidistd kokeilual. Jos laitetta kytketddn " pddlle ja
pois kytkemdlld tuota 12-45 V jannitettd, syntyy kytkentdhetkelld j&nnitepiik-
kejd jotka saattavat vioittaa modulaatiovahvistinta joten kytkent& olisi paras
suorittaa virtaldhteen verkkojdnnitteelld tai varminta olisi ottaa modulaatio-
vahvistin irti muuntajasta kytkentidhetke1l1ld ja sammuttaessa,.
Antenniksi dipoli on hyvd esim, 2x11.45 m 48 mb:1le. Myds kokoaallon silmukka or
hyvid., Bsim 47-49 m lankaa kolmion tai melion muodossa ja systtijohto 75 coaxi-
aalilla keski johdon langan toiseen pdidhin kiinni ja toinen vaippa toiseen,
Kiteitid voi tiedustella osoitteesta:Wuttké-Quarze, Hainerweg 271, 6000 Frankfurt
/¥ 70, Lidnsi-Saksa. husasseann@RlRIEDNpsssesm® kiteitd misdrdtyille taajuuk-
sille 10 DM kappale: 6225, 62,40, 6237,3, 7316, 7325, 7366, 7373, lLisdksi ki-
teitd voi tiedustella

Tamd ldhetin toimii hiukan kiteen taajuuden alapuolella. Woin 1-5 KHz, kiteestd
riippuen. Sopivin kidetyyppi tihdn on TT-243,

Finnish Free Radio
FM 96 MHz & SW
RIGHT-WING RADIO
P.0. Box 22 03 42

H YU / ~ Y & D-5600 Wuppértal 22
J//\/ er West Germany
/C("Q/,/\\ o A@ )Q//VG/V /0

ke Tp HC)&?J‘
5./- SNV TA P oy
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Als we nu bij 100% modulatietoestand zijn aangeland -de
amplitude van de draaggolf is dan twee maal zo groot als die
in ongemoduleerde toestand- en we gaan L.P.modulatie toe-
Aassen, dan moeten we de P.A, in niet-gemo duleerde toestand
zodanig instellen, dat de RF-amplitude in de antenne op25a
30% komt te staan van de waarde, die we bij telegrafie -con-
tinu maximaal vermogen- zouden Instellen. De energie be-
draagt dan ongeveer een kwart van de nominale.
We kunnen dit bereiken door de toegevoerde RF-sturing op
et rooster van de P.A, buis terug te nemen,
Gaan we in rooster- of in remrooster moduleren, dan kunnen
we met weinig AF-vermogen toe. Dit geeft een besparing,
maar helaas wel ten koste van de uitgestraalde energie.
Slechts bij 100% mo dulatie levert een P.A. zijn maximaal mo-
gelijke energie, die zoals we dan nu heel duidelijk kunnen zien
Inderdaad het 4-voudige is van de waarde in ongemo duleerde
toestand. Wat we dus eigenlijk nooit anders dan met CW kun-
nen bereiken,
De L.P. modulatiemethode komt tot maximaal -en dan zit alles
wel erg goed in elkaar- 70 d 80% van de theoretisch bereikba—
re vermogenswaarde,

*afb.6.14

WA

1
1
i

Met nog een kleine toelichting voor afb, 6,13 en .14 waarin de
grafiek van 6,13 aangeeft dat inden men een zendbuis perma-
nent 100 Watt kan leveren, als hij wordt gebruikt als telegrafie-
zender, deze buis 150 Watt zou kunnen leveren —slechts bij de
100% mo dulatie- bij modulatie vanuit een AF-mo dulator. Links
zien we de telegrafie-instelling en rechts de AM-instelling.

De grafiek in 6.14 geeft de situatie aan indien deze buis deze
150 Watt niet zou kunnen verwerken omdat de maximum dissi-
patie wordt overschreden.

Inplaats van meer vermogen -door AF -insturing- te krijgen,
moeten we dat vermogen reduceren tot 30%.

Ook hier links de telegrafie-instelling en rechts de AM-instel—
ling.

GEERT - ASSH,

POSTBUS 360,
1700 AJ HEERHUGOW.

MIDDENGOLFZENDER 50-130 Wiatt.

Alvorens aan de categorie "enge schema!' s" te beginnen, eerst
even een kleine Inleiding van de redaktie: na veel aandringen
plaats ik op de pagina hiernaast dan een MG-schema, maar w él
onder het nodige voorbehoud. Zoals onderhand wel bekend is, is
kennis op het gebied van buizen hier miniem en de enige, die

< hieromtrent om raad kan vragen is Nico Peeters van Asian E-
lectronics. Enkele andere buizenschema' s, die ik eerder toege-
stuurd kreeg werden door hem afgekeurd, maar volgens Nico is
dit wel een aardig ontwerp, alleen vraagt hij zich af, waar bij
deze zender de modulatie vandaan moet komen. Het schema
Af heb ik door Alfred laten uittekenen en die viel het op, dat er
vlj de buizen geen aansluitgegevens zijn vermeld. Ik hoop dus,
dat de MG-zelfbouwers er uit komen. Naam en adres van de in-
zender zijn mij bekend, maar deze wilde niet, dat die gegevens
in het blad vermeld werden, dus lijkt het me 't beste, dat diege-
nen, die vragen hebben omtrent dit schema een brief onder
nummer "MG 2-83" sturen naar de postbus van het F.R.M, ver-
gezeld van een retourpostzegel. Die brieven zal ik dan doorstu-
ren en dan hoop ik dat de inzender van dit schema er de nodige
antwoorden op kan geven, Zelf heeft hij ook nog enkele vragen,
die hieronder aan de orde komen. Misschien dat Geert van ASSH
hierover de volgende keer wat kan vertellen en anders een
collega- amateur? Jose.

Beste F.R.M.

Hier eens iets van een middengolver. Ik vindjullie bladheel in-
teressant (vooral afdeling techniek). Er staat wel veel in over
F.M. maar dat ligt aan onszelf. De middengolver Is vaak een an-
der "slag" volk dan de F.M.-er,

Ik bouw regelmatig wel eens een "gestuurde" zender en voeg
dus ook een schema bij.

Zelf zit ik met enige problemen, Misschien dat jullie mij infor-
matie kunnen verstrekken!!!! )

Wat Is het zogenaamde "naast de draaggolf zitten met de mo du-
latie" precies. Hoe ontstaat het en hoe is het te verhelpen?

L
e
/
’
/
/
Freq.
fo fo fo
Afvloeiing naar links | Maximale modulatie [Max.modulatie
en rechts goed. links naast draaggolf |rechts naast de
of:

draaggolf

Vraag B.: Originele middengolfantnene (max. lengte ca. 20 & 30
meter) 50 Ohm / 75 Ohm coaxkabelaansluiting. Hebben jullie
daar misschien gegevens van?

. KOMPONENTEN.

L1 Ca. 30 wdg. Cul, 0,4 mm, § 34 op PVC

L2Ca, 40wdg. Cul. T mm. P 40 " " ;aftakking elke 8 wdg,

L3 Ca. 60 wdg. Cul. 1,5 mm, @ 40 op keramische vorm (i.v.m.
warm worden). Aftakking elke 5 windingen.

Koppelcondensatoren liefst keramisch en de waarden aangege-
ven in het schema niet vergroten i.v.m, frequentiestabiliteit.

Buffer afstemmen op max. uitgangsvermogen v/d ein dtrap.
Eindtrap eerst afregelen C1 op min. anodestroom, dan C2 op
max, vermogen i/d antenne bij een bepaalde spoellengte (met
schakelaar spoel verkorten of verlengen tot max., vermogen bij
minimale anodestroom.,)

Oscillator, buffer en eindtrap goed afschermenl 11111

e

&Z
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Balanseindtrap met bv 2 x EL34, 2 x 807

v/d versterker (ca.40 - 60 W.)
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100 Watt medium wave transmitter

RESISTORS - all % watt unless stated

1 15K v
2 - 92K

3 18K 10W
4 15Y%

5 220 3

6 33

1 mfd 600v
1 mfd 1Kv IICA

PNoNPNORCNoNoNoY
OO\ PShWN

0
«1 mfD 50v
0]
0

VC 1 500pf (wide spzced)
VC 2 1000 of

’ VALVES
v1 e6vée=ELGH

V2 807
V3 807

8
[
=
w0

2.5 mH RF Choke
2.5 mH RF Choke

Sl =l

OIS WN H

- MIISCELLANEOUS

M1 500 mnA meter

6 turns 22 swg en. cu. wire round resistor
6 turns 22 SWg en. cu, wire round resistor
2.5 ml 500 mA RF Chcke _
70 Twns 22 swg en, cu. wire round 132
and then every 5 turns.

X 1 pedium wave crystal (L MHz - 1,5 MHz)

‘Tl modulation transformer (Woden UM 2 or siﬁilar)

55
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Tapped at 40 turns
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Yleista:

Kaikista k&dsitellyistd aiheista on saatavissa tietoa muualtakin, ja
niinpd varsinkin perustiedot elektroniikasta ja antenneista kannattaa
lukea asiaa perusteellisemmin k&dsittelevistd l&dhteistd, joita ovat mm.
useat radioamatodri- ja muut elektroniikkarakentelukirjat. Komponentteja
16ytyy myos kotimaisista elektroniikkaliikkeistd, mutta joitakin osia
joutunee hankkimaan ulkomailta.

Kontakteija:

FREE RADIO CAMPAIGN - FINLAND, PL 82, 40101 JYVASKYLA. auttaa kaikissa
vapaa radio asiaan liittyvissd ongelmissa, vdlittdd monenlaista tavaraa
(ddnityksid, valokuvia, paitoja, jinglejid, julkaisuja...) ja tarvittaessa
mm. vadlittdd postia. Suomalaisen vapaan radion asiantuntija.

SKANNERI, P1 82, 40101 JKL. on lehti joka keskittyy niihin aloihin,
joista muualla ei puhuta. S&dhkdmagneettisen viestinndn erikoislehti. N&dy-
tenumero 5 mk postimerkkeind.

WUTTKE-QUARZE, Hainerweg 271, 6000 Frankfurt/M.70,West-Germany. myy
kiteet ldhettimiisi.

BHIAB Electronics, Box 216, 76100 NORRTALJE, Sverige. hyvd elektroniikan
komponenttifirma.

TRIFUNIC, PL 552, 20101 TURKU. monenlaista elektroniikkaa.

VERONICA FM (Yorks.), Heights Bungalow,Heights;Kilpin Hill,Heckmondwyke,
West Yorkshire WF16 ODE,England. myy valmiita l&dhettimid ja mm. stereo-
koodereja.

POWERTRONICS UK, Box 46,Stockton,Cleveland TS17 6YR,England. myy valmiita
ldhettimi&.

FREE RADIO CAMPAIGN - SWEDEN, Box 412, S-89101 ORNSKOLDSVIK,Sverige.
myy mm. danitteita.

PIN, Box 220342,D-5600 Wuppertal 22,West-Germany. piraattilehti ja mm.
postilokeropalvelu vapaa radio asemille.

ANORAKS UK,Box 539,Blackpool FY1 4RE,England. englantilainen vapaa radio
alan asiantuntija, postimyyntiliike ja lehtien julkaisija.

Suomalaisia vapaita radioita:

Right-Wing Radio, c/o FRCF,P1 82... tai Wuppertal box

Radio Meteor, c/o FRCF tai Box 41,7700 AA Dedemsvaart,Holland.
Voice Of Free Radio, c/o FRCF.

Radio Scanwood,Box 41,Dedemsvaart.

Kouvolan seudun piraatit, c/o FRCF tai Box 9242,Barcelona,Spain.
Radio Caroline, c/o FRCF.

Radio Olympia, c/o FRCF tai Box 220342,Wuppertal.

Radio Bristol, Box 41,Dedemsvaart.

Tatd kirjasta valittdd FRCF,P1 82,40101 JKL hintaan 50 mk.
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Radio is my bomb - A DIY Manual for Pirates

on ensimmdinen Suomessa yleisesti saatavilla
oleva opas, joka keskittyy Vapaan Radioaseman
perustamiseen ja toimintaan liittyviin ongelmiin

ja jakaa yleisradioldhettimiin liittyvd4d tietoa.

Tdmédn kirjasen avulla sindkin pystyt rakentamaan
pienitehoisen ja yksinkertaisen, mutta edullisen
ja toimintavarman yleisradiokdyttodn soveltuvan
radioldhettimen kdytettdvdksi keskipitkilla,
lyhyillad tai ultralyhyilld aalloilla.

Tdatd opasta vdlittdd Free Radio Campaign - Finland,
P1 82, 40101 JYVASKYLA
hintaan 50 markkaa, joka sisdltdd postituksen.

Ole hyvda ja ldhetd maksu tilauksesi yhteydessi.

FRCF on suomalainen vapaan radion monitoimiyhdistys,
joka vdlitdd lisdksi mm. ddanitteitd, valokuvia,
T-paitoja, muita julkaisuja, sekd tarvittaessa
ldhettimid, postia ja hoitaa puolestasi
luottamukseslliset tullaus yms. operaatiot.

Kirjoita FRCF:n osoitteeseen vastauspostimaksun

kera, ja pyydd myyntilistat.

FIGHT FOR THE FREE RADIO!




