T

...lm’tr \

+ i D e w, N — el \
- Y ~ e T S T S - .._‘Jll.u..- -
SOSS NI TR \
T 1 e T B e NS \ -
i n AT AT e, U, S 0

1 i, T, W, Wy S S e S, TR




e e
| CONTENTS e

Introduction —Let 1000 Aerials Radiate .. B At L PR ISR, |
Ounr Radio—............. iR 3
Pollth e Rl P eS| o i i e el v in s i i 6
J ackiefﬂnmmu_nity R i o v v s se as i TS 7
1 Lea o TR T F L e e L i e e e SRR R
Pirate Scripts ... - e 1)
International —A WORLDOFEXPERIENCE ............ccovinens 12
R ) R s ms e s tsaim s S m A b e A R 14
RadinDreyeckland ........................................................ 16
Radio Libertaire .. i Swruin e e AR R R e e )
HOWTOBE ARADIOPIRATE ..........covevvvvvvns SRR S R 24
The Broadcasting Site (FM) ........cooouiiiiiiiiiiiiiiiiiiriaranass 2b
Howw Yo Ber bhp e e i i s e 27
HowToGet AwWway WIthIt . .o iiiiiciiiisar e ssssnnsinns OO
| Building Your Pirate ............ccccvevvmmenrmneins Py e 32
B s O 36
1R E o ST SR R 38
LEGALBRIEFING .........cociniimminsssmnssasanasnnnnianssonmnsssssnssmgmnn 40
RADIOELECTRONICSINTRODUCTION .......oovviieiniiecnennes 42
MW Transmitter Design 50
FM AW, 26W DRSIENS ....ociiv i essi b sinisrstoasinrss siess bl
o EMSWBeslo L e e e e i {313] VY
DWAMER - s e e T T e e BB | I
erials .. o il
regsurandFﬂter T2
FTACTS, HG{IIJGAN PRES'E ,,,,,,,,,,,,,,,,,,,,,,,, Insul&[..m. er
o= e
|
]
. More available I'ron
fn?lmnn Press, ¢/o BM Hurri
Sul;pﬂrt WCIN3XEX, or Radi
17 Stokes Group, c/o Box 010,
Y , o P Croft, Bristol BS1 3
Im.c 1502 The Airwaves BCM
| London WC1IN 3XX.
Printed on Earth,
s 2 April 1987 (Exce
h Soauti commercial pirates

The title ‘Radio I= My Bomb’ comes from a gues

from Chantal Paternostre, a Belginn anarchist, wes=

being interroguted on frumped up charges of s=ee
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INTRODUCTION

This book was put together due to popular demand by a bunch of pirates, with a lot of help from the Free
the Airwaves campaign and the DR, Communications fechnical group in Bristol. Its been a long time coming
but well worth waiting for. This is the First Edition, January 1987, its still a bit rough but we hope to update it
regularily.

Its intended as a ‘Do-It-Yourself’ Pirate’s Handbook, simed at promoting neighbourhood, political and open-
access radio pirates...But obviously you can use it a= you wish...You can build the transmitiers and use them to
jam out Aunty Beeb, you can play your favourite music. or you can set up local open-access stations as we
suggest...Or you can set up a fascist station and we'll come and kick your heads in!

This is an action propaganda book. We’re not trying to *cover the subject’ or write an ‘objective history’. We
do include a brief section on recent political pirates in Britain, and another on radio pirates around the world.
But the only purpose of this is to illustrate hard leammed lessons and brilliant ideas to help and inspire the ‘would-
be’ pirate of tomorrow.

The practical ‘How To Be A Radio Pirate’ section is 2 much longer and more detailed version of the pamph-
let by Our Radio (the open-access pirate,1981-1983) which has been long out of print. This should kill off
finally any ‘technical mystery’ on the subject which maght be holding you back. It practically tells you how to
do up your shoelaces before venturing forth to put your message on the airwaves. Its mainly about FM piracy,
though we include a shorter section and a transmitter design for the less popular Medium Wave.

The aim of the large technical section is to spread the art of transmitter building from the few semi-profess-
ional technicians to the 1000’ of eager electronics enthusiasts all over the world. Its just about possible for the
complete beginner to build a transmitter from this book. And vou can write to Free The Airwaves and D.RE.
Communications, who are more than happy to give you help and advice with problems as you go along. We also
include projects for the more advanced, and contacts for obtaming still more advanced designs.

We also include a section on the legal situation in Britain, and a good range of contacts for current radio
pirates and technical info sources. And 40 Elizabethan sonnets to round it all off.

Its quite logical really that this handbook was fimally produced and printed by anarchisis. No one else
{least of all political parties) looks forward with glee to the undermining of the Institutions of The State, or
to setting the radio media free for you and me and Joanna Soap to use as we wish!

Forward: LET 1000 AERIALS

RADIATE

Welcome to 'Radio i{s my Bomb'. This i= it. =t lasc
the manual of the guerrilla pirate, as complete a=
we can make it. Of course thers have been radio pir-
ate=z since radio was discovered, Marconi himself bec-
ame the lIst pirate, when the authorities prevences
him fully using his own discovery. But in the last
10 years., with the popularity of FM radio, becoming
a pirate has become ever cheaper and more simplie.
You can't go out and buy a transmitter at the cornsc
shop. but wyou can buy all the components. Now at lastc
uging the information in this book. and for the price
of a couple of dole cheques, you and your friends
can comeon air on the half empty FM band az a local
station.

In other countries. (France, Belgium,Ttaly,Hollans
and now. Spain). the State has tried to control =ans
ownn the radio waves, and simply been flooded by an
uncontrollable mob of largely commercial local 7™
pirates.

We want that to happen here too. Thats why we made
thiz book.But we're not too keen on the cossercial
pilrates, who spend their time trying to hog the tech-
nology imitate the commercial traszh stations. =nd
even sabotage the competition, and all to make guick
cash for the businessmen who run them. The “Free Mar-
ket' i= only fres for the rich and powerful Repesr-
ing tracks and ads at intervals designed by comput-
er to entrap the non existant average MAN into buy-
ing their crap. till every station sSounds exactly
the same.

Nor are we twurmed on anymore by the traditional
pirate DJ's, who tend to be all the same white sexi-
st macho morons. preening their egos and spewing for-
th inane chatter in the hope of getting a fat career
in the legal media.

He'd like Instead to put everyone on air! To rec-
laim the airwaves from the parasites who infest it.

B e ——— SRS, - - - __18




He'd like to see ethnic radio, womens radio, tenants.
unions, anarchists, community groups. old people.
prisoners. pacifists. wurban gorillas, local
info. gays. straights and of course every possible
variety of musical entertainment.

A few pecple have tried to start these kind=s of
pirate stations in the recent past but have been st-
amped on by the State (by both Tory and Labour Gover-
nments). We can learn gquite a lot from their experi-
ence, which we go into in following chapters. One
thing thats clear is the walue of numbers. simply
that they can't stamp on everyone.

Another lesson is the value of being local, first
of all because its much more difficult for the nast-
ies to track and catch you, and less rewarding when
they do. and secondly because there's a 'commercial
gap’, people can't make much money out of local stat-
jons., while anti-commercial pirates could survive
and thrive. Thers iz another reason why we'ra pushing
for a new wave of local pirates, because we think
radia should be a two way thing. with as much feedb-
ack as possible and lots of groups taking part and
making their own shows. To hell with Broadcasting
Authorities, Peers. Lords, Judges. MI5S moles and pon-
tificating middle class professionals!

You may now be thinking this is an anarchist book
trying to create chacs just te get back at Big Bro-
ther. Think what you like. We'd prefer radioc chaos
to the *aural diahorrea’ we have right now! But im
fact chaos has nothing to do with itl For a start
there's plenty of room, 'Free The Airwaves' have cal-
culated there's room for 471 one mile FM pirates in
London alone without interfering with anyone (then

adio-

of course there's the space the police have 'pirated’
and will eventually have to move off). We're talking
about cooperation, not chaos and competition. About
open access radio, where all kinds of people can sh-
are facilities and put out occasional shows or info
as they wish. We're talking about frequency sharing,.
about community defence. about each ethnic group hawv-
ing programmes in their own language, etc., And when
such a wave of local pirates begins we'll be talking
aboutnetworks, or a movement, or a federation. or
whatever we wish to call it. Like for instance the
federations of the anti-commercial pirates in Fr-
ance or Spain (see Internations]l Seection). So that
problems and overlaps can be amicably sorted out
and repression can be fought togetfer. And we =ay
now that any future Federation should be anti-commer-
cial. and ban racists, fascists. sexists and all pol-
itical parties from our ranks!

If you have any more, or better information please send it in to us for the next edition to :

¢/o BM Hurricane, London WCIN3XX.

Thiz may all seem a bit idealistic. =ma
wrong with that! Any new wave of pirates 1E
from people and popular culture. It will csss
NOT come from the 'broad left’, divided as
in 100 fragments competing for power.
soft jobs in a Labour Party regime. HNor =8
new pirates come from the ''Community Radis®
movement. called into being by nazi Normsam
and when denied licences have proved Cap
putting a single pirate on air, for fear of O5s
the law. Now the CR activists are waiting for
and token controlled licenses under Labour.
SLUMPies (Socialist Leaning Upwardly Mobilse .
should beware. socialists love state contrel B
more than Tories. Consider the Eastern Blook s
totally controlled media and pirates hunted
police and army. The Labour Party¥ has been the 58
est pirate-buster of all (as well as bringing i=
Power. the Bomb., Internment etc) and even Eris
jam Radio North Sea off the air (in 1970). j

We are optimiztic nevertheless, 3

in fact wa"re
ite sure the FM band will fill up with pirates
simply because the technology is becoming =o
and simple. The State knows this quite welll
seeks to postpone it with the carrot of conk
""Community'' Radio and the big stick of the
anti-pirate laws. Thiszs is where the real battle
and why we devote so much of this book to “Boe
get away with it'. In fact its a complete mythE &S
‘political' pirates get busted more often than of
and even a half dogen ‘'open access’' =stations ==
flout the present laws, with a little organisss
and imagination. But the State hasz more strings
its bow than brute force, as the history of pizs
in other countries shows. If they can't bust us
the air. for whatever reazon. they may try Eo
us off - legalise a few under their control. InfS
rate them with middle class professionals who
spout their ideclogy (they don't have to arrangs &=
these people will descend like locusts), and o&
down harder on the rest. If this tactic fallsdh

& 3 5
AN

for whatever reason, they might have to
back on the "ltalian' sclution. What happened e
was there were suddenly =o many pirates that the
ate just declared a free for all. in the knowles
that the big commercial, party and religious
ions thus created would eventualy swamp the autos
ous pirates off the air!

Some people still naively think that radie =
ehow unbiased. Think again!. Apart from the authors
arian BBC and IBA control by rich people with ug
¢lass views, the kind of pecple emploved can be
ied on to spout the prejudices and preconceptis
of their class (and this before thinking of the
proven infiltration by MIS state agents!). Of cous
if you're a4 nationalist. sexist, fascistic lifE
SUN lover you may notice nothing amiss. Its in 5
ing the way we're conditioned and controlled by
media, wyou can look at it by listing the pecple.
jects. views, music. languages etc left out or b
ly represented. Or consider where the news on
actually comes from and why its chosen as impes

When you say 'Free The Airwaves' you need to wosh
out what you mean by Freedom. We know what HE -
and itz a lot more than a 2 minute phone-in slot o=
ed in the 'media zoo'. Thiz= book iz for people
ing to think, who know quite well what they
and are prepared to take simple practical steps
ards making a new reality from their own dreass
evan to have some fun in the process. The sapty
iz tuned over to you!
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motes sexism, exploitation.attacks on women and the Party member! Heres a short list of some of the
erosion of womens "rights'. Women on the Waves began urite items and topics I remember :... Mock
doing news, information and Iinterviews of things like interviews on the Nuclear Holocaust, Drug t=kS
greenham Womens Peace Camps. Womens Aid, prisoners. the Falklands. Police Monitoring News, Greenhss
demo=, music.womens musice events etoc. Unfortunately tapes. The Pope on Abortion, police death
our Radio was closed down before Women On The HWaves Ireland. the Fallout Marching Band, the Pecogs
could develop much further. Thers wasn't any diwvision No Property. Shit of The Wesk Competitions,
between Women On The Waves and the station as a whole raps. Colin Roach demo tapes., The fake Queses
Speech. Hip Hop News. "Millions of Dead Cops®™ &
iew=z, Comizo Campaign, Community Policing by
Crowbar news, Christy Moore, Free The Airwaves
Cambridge Community Radio News, Anti Fascisc
Angry Brigade Communique..‘Look over your shoe
Pig...'., Shoplifting Ad and Robin Hood rap. Frises
News, Hippy take offs.."'I feel like a used ro==S
the cosmic totality. man'... Poison Girls. Hindss
Expose, ALF Interviews, Drug Prices on The Block
change (joke)}., Crass, Vandal of The Month
Billy Connolly, Macho morons sketch, CND slag
Medical Experiments, Falklands: Remember the Dim
ered, Pirate Listings, Soul music, Chile and El S
ador interviews. ...etc'
I think i tend to remember the outragecus sDue
we actually produced some serious ressarched 5
{al.

777 The Freespace N\

‘This is THE FREESPACE. Anti Capital Radio on
103.8 FM'.. After a while The Mezsage was geDh
g0 full that music and interviews were being o
out. The Freespace was planned as a pure anarchs
show,. against all autherity. but we only began makl

it at the end when the crackdown had already begum

and it was only broadcast once. Its hard to say
the programme would have developed. The first
,H&I‘E full of take offs. impressions, satire. actass

N S IS

on the police and punk and reggas music.
'Here come BPAC on 103°..._but they never did. .
was the Black Peoples Action Centre. a big vouth 8
uat and police monitoring group in Croydon. who
begun preparing tapes for Our Radio through anarcs
st contacts just before the final bust. The B
was burnt down by local fascists. with blatant po
cullusmn,

THE BAG, Our Radio's latanighl;. show. was a
gramme of music and cut-ups without any nagging
to bother you. It was beautifully and skilfully
stuff, each programme had a theme eg. Religion.
ey Society, etc and a title eg. The Undercover
Operation. The CGood The BAG and the Ugly, The
Pound BAG, ete. Lots of clever dubbing and pla
round with film and TV theme tunez. Sometimes if &
ngs were going well the Bag could stretch on For
or e&ven three hours, since it was the last show
the night. The person behind the Bag waz one of &
best and anonymous organisers of Our Radio,. and
largely responsible for the open studio. music
sound resources. as well as working with the bro
asting crew and promotion to the bitter end.

N\ Radio Solidarfioscs

o —

RADIO SOLIDARNOSC was a late addicion to Our
io's programmes. and usually went out first =t
pm. half in Englizh and half in Polish., and
good audience among London's Polish minority. I
produced by one small group out of the largs
of political Polish exiles, its purpose was to &=
rt the embattled Solidarnosc Free Trade Uniom
also provide contact. news and info. Its worcs
ing that Radio Solidarnose (London), with Our
was closed by State represszion well befores Zadic
idarnosc (Poland) was finally crushed by Gene-=)

-

which was a good thing. some of the same women worked
on The Message and other programmes, and were involwv-
ed in organising, fund raising,controlled the cash

{what there was). publicity and were becoming involv-
ed in the hruadx:astmq Mot that Our Radio was fraa
of se:msrl it was being confronted on a dallv

\\\\\Theﬂwessagq////

'If the time iz 9 o clock. then this iz THE MESS-
AGE on Our Radio. 103.8 FM'. The Message magazine
programme was radical radio at its best, and really
the heart and platform of Our Radio. Usually fantast-
ic. occasionally diabolical, it was put together by
four to ten people. who all brought material.prepar-
ed tapes and records to the Cur Radio studio and cra-
fted the whole lot together onto a one hour taps.
Mozt other pirates hated us for being 'political' and
for disproving the pirace myth that one word out of
line will get vyou busted immediately. In fact Our
Radic was only successfully busted twlce in over a
yvear (compare this to London Greek radic's racent
record of 3 busts in one week!}.

One original purpose of The Message was to lobby
for Community Radio licences. om the lines of Austra-
lia or Canada. Another was simply to entertain. with
music., mock advertising, outragecus spoofs and wild
humour.A third purpose was Lo alr the views and news
that you never hear on the highly restricted., class
based and =salf censoring British media. One advantage
of The Message was that people with no experience
could easily join in and quickly learn the basics
of sound recording. For instance in Sept. 82 people

772\

from Brixton Squatters Aid heard the open access inv-
itation and came along to do a spot. At that time the-
ra ware only twoe such local groups among Londons
30,000 squatters and BSA were promoting { and still
are!) such self organisation and resistance to ewvict-
ions with their news sheet. 'Crowhar'. But BSA is
based at 121 @ Centre. and Wwithin weeks half the ana-
rchists in South London were reading out items on
The Message. and bringing some welcome new energy uzelski and the KGB. The main producer of Badic
into Our Radio. Almost evervbody involved in Our Rad- darnosc was a Tather volatile character, who had
ioc had something on the show. including one Labour tle sympathy with our increasing problems of

ry I' I' 7. I’m"‘\"\\\\



ities, resourcez and repression. After we had failed studics’. Next thing the GLC started doing press con-
to broadcast his tape a couple of times Radio Solid- fnrences and publicity In support of us. Since the
arnosc gave up and left Our Radio some weeks before \Tunas were at the time trying to stiflie and abolish
the final bust. the GLC completely, such publicity was like signing

" \ cur own ‘bust warrant'! Barbrook's own aim. as he
DB \ﬂhitbad in the book ‘Rebel Radic” was to hustle him-
, \ \ulfawmqum!"ﬂwsgﬂkmpn:_ml—

ty radic. To him Our Radio was "just agitprop to
DREAD BROADCASTING CORPORATION (DBC) started off Mo .;op)ioh his credentials and get a fat grant (he
with the help of Our Rﬂd'“-hi“ f‘;ct ::rr their iimrst got up to £200,000 off them and Camden after we wers
e ammﬁfmzm“::cul::#fﬁst S T St Sty < g e e e
I ook abandoned Dur io after the March B3 bust. ref-
mw-ia:;ﬂﬂ“"w;f tﬁitrn;m!ﬂt#tmpu?:tdii“' 1ts used to be a witness at the trial or bhelp with the
S Tt St e fhis o T R e e e e o e o
happy to help DBC start up by lending ocur TN. Chatyl.oorp 2 load of lies (in Rebel Radio) attacking the
wag the arrangement. and they bf“"""'“m“? 3 SepEre feminists and anarchists in Our Radio. prosusably
te station on their own night. never aring thes- to distance himself from us). The lesson from Our
ﬁl\;:-s parl:.tuft}:llrr R:f:ﬂinl;:h:““*umﬂn:r Likedf ¥ oo8ic's flirtation with the GLC must surely be 'Nev-
“ wasn BUCESS er trust a politiciant’
station. They have their own unforgettable place in fact there weren't many open political confr-
in pirate radio hiﬂtﬂﬂ' entations in Our Radio, though thers could have been,

e operated in a makeshift ‘consensus® Ffashion, hav-
ing mo constitution or wvoting membership or anyth-
ing like that. The consonsue was 'nothing racist.sex-
ist or fascist'., but unfortunately didn't exclude
pn 1tical party members (since Our Radico had evolv-
es an Fa]].ums 'HI from LOR which had Labour party synpathluuj, We

w=re also anti commercials. though we weren't about

What wﬂnl‘. wrong With Our Radio. and what lmwu/“' impos= this preference on anvone else. In fact
are to be learnt. We wers closed down by the State 4 pothing was ever censored on Our Radia. though It

through the DTT and police. but they could only de
thiz beacause we were already weak. By the start of "’r \
1983 the team of people around Our Radio were mmu
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under heavy pressure. The main problem was lack of fmj.d hawve been. I‘crr instance if Richard Barbrook
support, reflecting the wider divisions among !:hu aad succeeded (n getting any Labour Party groups to
left’ in London the lack of any people's movesent, ﬂ‘- tapes, we'd probably have refused to broadcast

just single izsue campaigns. created.exploited and
finally killed off by parasitical Trotskyist and Sta-
linist middle clasg intellectuals. for the sole purp-
ose of Increasing their own msesbership. profit and
prastige. (phew. Cypist)

e decided to =eek publicity., the altarnative and
music press weren't too i(nterested =o we tried o
get on TV, and did a good Interview with Thames, but

or "lost” the tape (a bad solution) or called a gene-
ral meeting and had a =plit. Open access can only
g0 30 Far. In this instance we'd be daft. even if
e agresd with Parties, To support one which has been
the Sigoest pirate buster of all. even trying to jam
Badic North sea off the air (back in 1970) in true
style, not to mention other Indiscretions
{ifks the Somb. Internment . Nuclear Powar,etc etc).

il
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the only part they screened was the shot of one of S0 the reasons for the end of Dur Radio weren't
us putting up an aerial, the only bit we were worri- &% simpia as they First appear. The main reason must
ed about. Bawe been that they dizliked our polities. but it

On the technical front we were building our owm was alen partly just cos 'our turn came up’'. When

finslly decided to get us we played 'cat and
* with them for about six weeks, since we could
mot afford to lose our last TX and gear. Thiz enraged
thes and they turned all their resources againat us.
For the broadcasting team it all oot quite exeiting,
though our =chedule was decimated. Here'm a briaf
esmntdoum to closure:

digital Ffrequency counter. and also a "link' TX and
receiver so that we could go live. But we still didn®
t have a reliable repeatable TX design. After the
bunt of Dec 15th 82 we scrapped the "link' and put
tha bits into a new TX. We had no money for parts,

it was o case of borrowing the bus fare. In a place
lika London even keeping in touch with everyone can
be a big hassle unless you have phonas.

Another line of getting support at this period
was through the GLC. This proved to be a blunder.
Richard Barbrook, the sole Labour Party man in Our
Radic set up a meting through his friend and big nob
in the GLC. John McDonnell. We went along with it
in the hope of some gquick quiet cash for Our Radio.
But it turned out that any cash would take much tise
and have to go through front groups like "community

i

The End of Our Radlo
i3th BZ. The police and Home Office (now
lip past our lookout and raid uz on top of a

E!

LAALLLLD (1111177

Tower Biock in Kilburn. One person was nicked and
iater Fined £80 plus loss of all the gear. A “bystan-
“ . der" ogets fined for admitting "listening to pirate
E hoe Fadic’, w= are off the air for 5 weeks bullding a

o = .

: »

F Au ‘H’]E hﬂ.s___ February 1383. Ue notice the Home Office are shadou-
ing ==, by monitoring their radio channel. lookouts.

&t but manage to keep clear of thes and broadcast
nocrmally.

All the URGH!
Pirate Radio

ed 23rd Feb 83. They stage a full scale raid on
us whils broadcasting from a Tower block in Bermond-
sey. But our security works and we move ourselves
and all the gear into a friendly squatted flat. with
somé sSecondz to spare. Fuck you Eric Gotts! Then we
put out the story that we ran down 15 stories and
hid all night in a cupboard.

!!i
———
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Wed 2nd March B3, We broadcast a full show from Edd-
¥stone Tower in Deptford. Though the Home Office are
about, watching us with night =ights from a nelohbou-
ring Tower Block. and a police helicopter ‘buszzes”
us while putting up the aerlal. We find out somsbes

Parrot Radio

[I us (there were only 3 of us!). Good sport.
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Wed 9th March. We set up on top of a Tower Hissw
Camden. switch on, and after less than 10 T
a half dozen plain clothes cars are moving in.
ing radio =ilence on their own channel. We =
off and just about escape with all people and
Eo a nearby fFlat, as leoads and loads of them
the bullding. Shit. No show.

Wed 16th March. After barely a half hour on =&
safely escape from another North London site,
five carloads plus a van of Home Office wait for
police to arrive. This (s getting ridiculous.

Wed 23rd March. We're back to Eddystone
options left, so we prepare a "dummy' TX and a=
at one end of the roofs., hoping thus to escaps.
broadcast OK till 9.30, when they move in in fos
Though we get everything down to the sguat in £
they now have a search warrant for the flat, and B
straight there, ignoring the dummy TX. we shoul
have been using the same flat again. We lose ave
ing, though only one perzon Is actually nicked.

Tower.

March te Sept 83. Much reduced and demoralised
lack of support Dur Radio struggles to raise
for new gear and fines. We make several attempts
put out shows on our MW Ctransmitter, but it
turns out to be a lemon.

Our Radio continues in some form as a support g
for new political pirates, and helps Sheffield
Radio and Rebel Radio in Bristol to get off the
ound. The Our Radic '"How to be a Pirate' booklet
reprinted (alsoc in the book 'Rebel Radio’ though E
cut out the entire technical and contacts sectis

bastards!) several times, and finally turns intoc &
manual .

Andromeda

Andromeda Independent Radio began on Jan 23rd 1979,
broadcasting from the Pennines to the Manchester, Sth
East Lancashire area. Andromeda didn’t belong to any organi
sation, or rent its gear from anyone, they were non-profir mak-
ing and decided everything at collective meetings..""We believe
that community radio CANNOT be commercial radio... We
broadeast : Greenpeace info, tapes of local bands, details
of anti-nuclear/CND activities in our reception area and details
of times/frequencies of land based pirates”. They also carried
‘imverted advertising' which they called the ‘Instant Rip Off’
show, publicising goods making excess profits or just being
shit.

Andromeda were an excellent advertisement for low-
power local piracy. They claimed their transmitter had
only % watt power, yet could be heard 35 miles away from
their broadeast site in the hills, and they produced reception
reports to prove it. The TX cost them a mere £6, and they
were able to transmit so far due to their height and by using
a directional aerial with ‘gain’. . Andromeda were partly
inspired by an earlier station, Radio Aquarius, which broadcast
in the same area every weekend from April 1971 to May 1975,
Aguarius finally gave up after repeated busts, one which foll-
owed a programme condemning the treatment of Black work-
ers in South Africa. Andromeda too went for a long time and
were busted several times before closing down around 1982,

Radio Active

Radioc Active was another small anarchist pirate.
who broadeast in the Tottenham area of North London
in 1980. The collective put out a series of excell-
ent programmes. concenbrating on anti nuclear and
anarcha-feminlst issues, before closing due to other
committments, they weren't busted. FPeople Inspired
by Radio Active later went inte Our Radio.

Radio Avalon

Radio Avalon was a ‘Festival Pirate' a precursor of Sheffield
Peace Radio, which took to the airwaves to entertain and
inform the 30,000 crowd at the 1983 Glastonbury CND Fest-
ival, broadcasting 72 hours of programmes. It was very well
received, and broadast with a tiny 1 watt transmitter, which
covered the whole site and nearby Pilton village,

6.

Cambridge
Community Radio

We're sorry not to have a full report on CCR f
next edition!). Cambridge Community Radlo began
an access station broadcasting music and local oo
unity news. an d developed inte something more
ical, until it was put off the air. with a
of heavy busts in 1983. FPeople from CCR then
responsibilty For developing the Free The Alres
Network and Campaign over the next couple of yeas
and produced a series of well researched technle
legal and news bulletins. before passing the job
te a London based group.

SHEFFIELD PEACE RADIO. S P R

The idea of SPR came from Radic Avalon in 198
At the time some CND supporters were flirting
the idea of setting up their own media in respe
to the almost total blackout by the press, TV
radic of their activities.

SPR broadecast in Sheffield during the CND con
ence on Z2nd to 4th Dec. 1983 with a range of
programmes on peace issues and actions. But the B
hierarchy were hostile, refusing to endorse or ad
tize SPR (thiz was the 1lst and last pirate at a
Conference). However the broadcast itself waz a g
success, partly because of a cock-up by the DTI
police, who persuaded Sheffield's commercial st=t
Radio Hallam to close down temporarily to aid &
in tracking SPR on an adjacent fregquency. In the
they didn't catch SPR, and when Radio Hallam cie
averyone retuned to SPR. Lots of good publicity.

Encouraged by thiz a new. non party collect
bagan broadcasting as SPR on Sunday evenings. =
ing in Feb B4. It consisted of music. news feas
and interviews on themes like the Miners Striks.
anarchist Stop The City demos. the Campaign ag=
the Police Bill, Legalise Cannabis, anti nucless
peace stuff, and not forgetting animal rights.
group developed quickly into a genuine radical
alternative station and received lots of encoor
ing interest and feedback. They also produces
booklet 'Sound Advice’., advocating THAT MORE
DO THE SAME THING. SPR was also active in the
The AirwavesCampalgn and friends with Rebsl
in Bristol. Radio Pleb and Our Radic in Londess
the short lived anarchist Radio Revenge in

However on 20th May B84 the police and DOTI fal
the bus they took to their transmission site I8
1d) and nicked all four of the SPR team and ai8
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gear. Though fines were low [less than £100 T think.
and spirits remained high. SPR stayed off tha air.
dus mainly to lack of transmitters or the ability
to build them.

Rebel Radio

Later in 1984 another local anarchist station case
on the air In the Bristol area. Alsoc on Sunday sven-

ings Rebel Radio broadcast anti nuclear, womens,
squatters. STC. and miners re=ziztance news and appar-
ently excellent music. While claiming to broadeast
from a ‘top secret hideaway' Rebel Radio actually
went out from the roof of “The Demolition Diner'.
the famous squat ¢aff apd shop In Cheltenham Road.
Though the police made a few failed attemptzs Rebeol
Radic wos never busted and closed down due to 'trans-
mitter and group problems'.

The Jackie

Radic Jackie began way back in 1969, and gradmlly
built up into a 24 hour per day station. becoming
Britain's biggest and only tolerated pirate. bBross-
casting non stop pop and advertising to all SE Snai-
and, using a big MW transmitter, from its basa in
Tory controlled Sutton Council. Radio Jackie iz a
company. though it illegally Fails to submit SAccouncs
or Annual Returns (Radio Jackie Ltd,No 1928150). It
was wholly controlled by Pater Stremes and ™Michas!
Collis., who raked in at least £13,000 from adver:|=-
ing, while using volunteers to run the station. Jace-
le waz no different from any ILR station (those se=
up by the Tories in '72) except it had none of cne
fees, restrictions and costs, but az a pirace it was
untique. . it never got busted:®

Jackie put out a popular ''Community'' image. wits
free ads for local events,etc,. while stating oftes
that they wers MORE self censorng than the BBEC, ans
all other pirates should be blftzed! ''We brosdcsst
nothing about homosexual=, drugs, CND, animal libacs-
tion, peolitics or anything that might bae considersd

Conspiracy

controversial.. ' Michael Collis. _.*'Wa have no iin-
ks with other pirates. the scnes who break into  tower
blocks and steal other peoples’ electricity are crim-
inals and should be stopped...'' With actitudes like
this Jackie got the support of Tory Sutton Council,
and even 2 (0's. no wonder Lhey weren't busted, (A
labour amendment in the Council calling for a token
amount of ‘community input® was heavily defeated).

#s for Peter Stremes (co-owner, Director and Secr-
etary of Jackie and edicor of the trade paper Broad-
=as5C} he 1= & man of szome interest, since he gingle
kandedly began and fucked up the 'Experiment in
Commuinity Radio’. He stands firmly in the fascist
extreme right of the Tory party. He's also a Spokesm-
an and writer for the Adam Smith Institure and a Dir-
s=tor of the Centre for Atlantic education in econom-
icz Ltd (No 1691243). both of which are fronte far
the CIA! He also ran his own paper organi=sation call-
=2 The Campaign for Successful Radio, which advocated
US style commercial radio. Quite a bastard.

Community Radio Experiment

The recent programme for experimental Comsunicy
Radie in this country began. not because of campaign-
ing by tha liberal lefty Community Radie Associaticn.
or due to pressure from pirates, but because Peter
Stremes and the Adam Smith Institute put Ctogethsr
a repoct on CR which was accepted by Leon Brictan.
then head of'the Home Office. The idea was to get Rad-
io Jackie an open licence. People were then invices
to apply for 21 local liceanees (for the whole country
) and a Home Qffice Panel was set up ko pick the win-
nars. But the panel included members of the Community
Radio As=z . (CRA). All kinds of problems aross, and
the decizion was delaved again and again. while seyver-
al hundreds of groups applied. Radio Jackie stopped
broadcasting (along wlth =zome others) te ald their
application. after a symbelic bust. Thers wers mor=
problems., which ethnic station to chocse? How to weed
DEED lefty infiltrators? etc. With thi= CR carreoc
the new 1984 anti-pirate laws were being brought (o
But the main problem was that the brief given by the
Home Office panel obviously EXCLUDED commercial scat-
ions like Jackie and Horlzon, When Pater Streses and
co realized this (they'd put in an extravagant kid
reckoning they'd make £72,000 a vear!) they detera-
inad to wreck the whole scheme. It was Z vears Doo
late to stop the scheme. but they did i{t, probably
by getting Ehelr contacts in the CIA and MI5 to maks
falgse reports to the Home Office that ther applicants
ware all lefty infi{ltratorz trying to subver: the
Tory controlled media. But more than that they perso-
aded the Government of the obwious truth._ ths: the
whole iden of CE {(open access and non commercial,
if tightly controlied) was the opposite of Tory phil-
esophy. Among the hundreds of applicants were a coun-
le usad to sc=re the government off. A BLACK (har-
Tors) staticon. JBC. supported by ‘loony left® Hroent
Council. and an open access station LSPectium,. SuUpp-
orted by "The Peoples Republic of Islingronm "

Bventually (195&) Tebbir stepped In and announced
that the whole CE expeciment was being serapped bef-
ore Lt had even begus. as Clement Freud of tha Lib-
erals} commented. ' 'Couid it be that Mmrs Thatcher
is afraid of the wolees of ordinary citizens: that
its alright for Mr Mardoch to take over the Times,
bur téo dangerous to allow 21 community stations to
experiment’’ .We knew that all along of course. and
the scrapping of CR is no surprisze to us,

After the Axe

Our first reaction to the axing of CR was joy and
hope. Maybe the 100'w of applicants would now get
transmitrers and go on air, giving the DTI and pollice
an  impossible job. The answer to thiz wes a3 loud
%3). Pew of the applicants had any real interest or
commictment and were pacified when the Home Dfflce
sgread to compensate them Ffor their wasted time and
money. The CHA. a3z the only recognized lobbhy group
threatened itg members that if they went piratethey
=culd NEVER get a licence (the old 'walit till Labour
g=t2 in' trick). There were a fow token protests and
once ads on LBC radio were jammed, a group called
Ancor briefly threatened to start an open access pir-
ate and broadcast everyones tapes, but stopped after
threats from the CRA.

FMoanwhile Peter Stremes and his mates sat about
rectifying thelr blunder. In Ocot B84, at a meeting
@f the pizszed off CR applicants. a new pressurs group
w25 seb up..the Assoc. for Broadcasting Development,
to represent the lobby for legalizing commercial ri-
Nt wing pirates, on the US model. with a token "com-
sunity' input. If the CR experiment is ever revived
by 'a Tory Government it will be the likes of the new
ABD (and NOT the CBA) who will be wvetting the applic-
ations. If set up by a Labour Sovernment the original
scheme will certainly go ahead. The same old shit
with different coloured bog paper'

RADIO WAPPING 50 watts Mobile?

Radio Wapping kept up regular broadcasts, on top of
LBC, in North London, throughout June 86. These
took place at various times, though usually in the
morming on Saturday or Sunday.
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Free The Airwaves is still going strong, as an
infor exchange and promotion group for radical
local pirates. In this book we reprint their Sw
transmitter design and add their new amplifier
which takes it up to 25watts. (This amp. can be
tuned for less power and used to feed the amp.
design taking you up to 80Watts), Any technical
queries, write direct to Free The Airwaoves and
Jjoin the network. ‘Radio Crimes’ is the name of
the FTA bulletin, and will carry full technical
updates on these designs, and much more. To
join FTA and receive the bulletin send £2 (for
organisations: £10) to the address above.

L
s
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YOU AND THE HIT SQUADS

The idea of a community/neighbourhood Radio
Station as part of a countrywide network has never
been properly explored. In purely practical terms the
viability of Free Radio has always %ﬂm hampered by
the activities of the ‘Hit Squad’ of the Dept. of Trade
and Industry (The Radio Investigation Service). Stat-
ions able to afford highly sophisticated gear like a
studio to transmitter microwave link have found
themselves with court cases to be proud of and been

ut off the air with the confiscation of their gear.
: ew involved in ‘propagandist’ radio can afford such
osses,

Low powered radio transmitters are cheap to re-

place(around £35 for a 4 wait one) but the most
mmportant factor for such stations to survive is to
have the protection of the community they serve —
safe houses and flats Lo disappear into, anteed
escape routes and refusal to co-operate with the R.1.S
would make such a station hard to put off the air.
London could support 480 such stations operating
over 1% square miles, which would in itself make
enforcement impossible. In Japan the manufacture
of small FM transmitters (just a third of a mile range)
has produced over 700 stations in Tokyo alone.
Normal, ‘big’ radio has produced only one way com-
munication to a false community invented simply
by the act of broadcasting.

A small number of high powered transmitters
means a greater filtering of input into the station as
pressure on airtime grows and necessarily makes it
more remote from the people who are supposed to be

roviding the programming. The only people who
geneﬁt from this are already organised pressure
groups. Anyone with any grebcnﬁmns to breaking
down the mystification round transmitter and progr-
amme construction and providing a medium open to
all is deluding themselves if they see high powered
transmitters actually providing an ‘alternative’ voice,
unless its the spurious ‘alternative’ of hip capitalism..
no matter how good the intentions, accounting inevi-
tably becomes more important than content.

This is not to say that the use of high powered
transmitters should be ruled out. Radio communica-
tion has the advantage of being nearly instantaneous,
virtually tamper free and best of all, its possible to
broadeast into areas the state would never allow left
propaganda to go. In situations like strikes, occupati-
ons and evictions radio is unique in its ability to pull
people together in mutual aid and defence. Pirate
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We reprint below two articles from *Radio Crimes’. . .

FREE THE AIRWAVE

BCM Box 1502, London WCIN 3XX

radio in the service of left wing causes has still =
novelty value to attract an audience, and unlike o8
forms of ‘propaganda by deed’ its more likely ta
the eﬁymp&ﬂl}f and even the involvement of the ==
igned.
The main contention is that this kind of bre
sting has to be on a *hit and run’ basis if its to
any chance of survival. |
The only way of producing an open access.
mystified democratically controlled revolutic
radio out of the hands of the state is for it to be
amsed on a small scale neighbourhood basis,

ANTI AUTHORITARIAN RADIO

Every establishment radio station wanis o=
conform to its cosy image of the listener. They
me what we are and tell us what we should be, =
to make sure, We're condescended to, given our =
turkey recipe (we all eat turkey, don’t we?) a dose)
God (we all believe in him/her?) train delays in 8
ey (where we live of course), the shares in the &
:ﬂmx we all have) flight arrivals from rich paracs

where we spend the winter). And then there's &
token bit of ‘community’ charity as porky mic
aged middle class males read out a few low paid &
for the rest of ug. Then its time for the news %
straight from the Daily Mail', with anything not &
urable to the state and its chicklets (the Nuke indss
ry, the police ete.) laundered, suppressed and me
to some tiny 30 second slot after the latest on =
royal

When we're told we have ‘Free Speech’ its =
controlled way. In London we have Brian Hayes,
irritable pompous man who may give us one ming
to ‘air our views’. Well, Big Deal. In phone-ins, peos
are caged in the radio zoo for entertainment. listen
the proles ‘getting it off their chest'.

The broadcasting system in the UK reflects all 8
embracing State, Monolithic, Patriarchal and Inae
ssible. The existing system is designed to maing
and reinforce Law,Family God Men Meat Milit
Might and Money and its not about to be volunt:
dismantled by the British Government. By hand
out a few lienses (or not, as it happens) the S&
hopes to buy off and neutralise dissent, compk
&mtest and investigative news because these are has

] to its interests. The monster will not bite off
own head,

Some believe its possible to use the existing
framework for back door radicalisation but the ms
inery of the IBA can easily pressurise or close &
any of the stations (if they ever start up!). 3

Campaigning for change isn't easy but iis &=
done by establishing alternative low tech statioss
whatever types (speecialist music,political ansses
everything). This would give bmagcasﬁng W
dangerous edge and create a climate for flushing
the Brian Hayes and the Steve Wrights a
and with this, a climate for more general pe
change. If we can reclaim the airwaves thai
a start.



Pirate Radio Scripts

PROGRAMME EXAMPLES

There follows two examples of programme scripts, which may inspire or at least amuse you. The first is from the
anarchist/squatters news section of a programme called The Message, which used to go out across London on the
open access pirate Our Radio back in 1983. The second is from the Miners’ pirate, known by the media as Radio
Arthur. Both scripts were produced and broadcast by people with very little experience.

We have to print them small so that they can fit. . .

SQUATTERS NEWS FROM LAMBETH
Intro and backing music ‘Dirty Squatters’ (punk song) .Louder
between items.
VICTORY
The right wing allisnce in Lambeth Council collapsed this
week with the defection of Councillor Gordon Ley..for the
2nd time!. Mr Ley has left the SDP and will now vote with the
Labour group, giving them a one vote majority and bringing
down the Thatcherite council. He claimed high motives for
hizs defection, denying he has broken down under heavy press-
ure from local squatters.
MUSIC
In June when mass evictions of squatters became certain in La-
mbeth, Gordon Ley was one of the councillors who had his
home graffitied with squatiers slogans and got a fake Notice fo
Quit his home. Then his lorry was vandalised and then his shop
windows were smashed several times, and finally his beautiful
car was stolen, graffitied and burnt out... No wonder the poor
man broke!..
MUSIC
JOY UNCONFINED
The news of the Council’s fall {(especially of the corrupt That-
cher imitation, Mary Leigh) was greeted with joy in the big
squatted communities in Lambeth. It will mean at least a delay
in the mass evictions and the demolition of the squatted
streets in Heath Rd and Gypsy Hill, until the equally corrupt
Labour Party get their act together.
MUSIC
BARRICADING FEVER
But down in Brixton town the squatters are showing no faith
at all in Ted Knight and his new Labour Counecil. After all its
only a fortnight since Labour agreed to and signed the order
to evict and demolish the squatted black clubs at the Front
Line in Railton Road.
MUSIC
Latest news is that at least five houses are being barricaded
against the police and bailiffs | all face imminent evietion
after losing their court cases. The collapse of the Tory-led
council seems to have spurred on the squatters to defend their
homes, and they are relying on strong doors and their own
Alarm Network, rether than the whims of corrupt politic-
ians
MUSIC FADEOUT..CRACK OF THUNDER..
Backing music from ITAL DUB or other suitahle
And now for a COMMERCIAL BREAK..(womans voice)..
Are vou homeless, sleeping out on cold winter streets?
Or are vou just fed up with rents or mortgages?
Do YOU resent the Rat Race.Or are you lonely and just
bored with life?..
(new volee)] Well.TRY NEW SQUATTING TODAY!
Yes today, we can offer you a cholce of 100°s of fine homes,
abandoned by their owners, for ABSOLUTELY FREE.So
why not come slong to your friendly squatters meeting
every Sunday af 121 Railton Road in Brixton. Or phone
27466565 for more information.
SO TRY NEW SQUATTING TODAY.
THUNDEHR and FADEQUT
Intro (Freedomi prison music) louder between items]
RIOT CASES (with “Brixton Incident’ starting in middie)
Last Tuesday people nicked in the previous Mondays riot in
Brixton came to court at last in Camberwell. Police had used
severe brutality in at least one case, tried to get another rem-
anded in custody and tried to stop another getting Legal Aid..

In another case they were forced to suspend a ban on entering
the Railton area. All cases were remanded to Dee.16th in Cam-
berwell Court.

MUSIC
BIG BROTHER (with clips of ‘Left,Right, You're nicked)
This week we have more news of new security measure being
iried in the Brixton area and Notting Hill. From now on the
police will be using listening devices and ‘other surveillanee
fechnigues’. This was in the ‘Daily Express’ on Nov 15th. A
pew instant printout exchange, 1st of its type in PBritain,
which can ‘monitor’ 200 phone calls at once, will also be
izstalled in, guess where, Brixton.

MUSIC
MUORE BIG BROTHER

It has been announced that the new Brixton police chief will
be Alex ‘headbanger’ Marnoch, former head of the notorious
SPG. An extra 29 ossifers have been permanently assigned to
Railton Road (half of which is now demolished) under some
pig called Inspector Bob Eligh.

MUSIC..'Dancing in The Streets’
POLICE MADE FOOLS OF
On Wed 18th a loeal black yvouth was stopped in Railton
he refused to be arrested, broke away, and led the police a
long and merry chase. Even when a vanload of SPG joined in
he managed to elude them all with a classic sprint.

End of Music......LAUGHTER.
And now ..back to our regular spot.. its this weeks TOP OF
THE SHITS {new voice)
Well hello there . And this week we have a clearcut winner,
in fact today is his birthday , yes its the Duke of West-
minster, howdy baby, who owns 15,000 acres in Cheshire,
11,000 in Wales, 100,000 in Scotland 800 in Shropshie
and thats just for starters. He has an estate in Fermanagh,
shopping centres in Vancouver, a land development in Haw-
aii, & 10,000 acre sheep farm in Australia and 300 acres of
Mayfair and Belgravia back home. This last little plot alone
is worth 2 cool billion quid, , making it probably the biggest
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stash in Europe. He's in his twenties and terribly camera
shy. We're sorry we can’t find his phone number, but he’s
definitely our TOP OF THE SHITS.
LAUGHTER

NOTRE DAME OCCUPIED (Hymn music)

Supporters of the Radio Libertaire, the Paris based anarchist
radio pirate occupied the Notre Dame Cathedral on Saturday
5th November to protest at continued State Harassment

BREAK STRAIGHT IN
ANGRY...I'm Angry (poem with backing) cue tape ready)
TRUMPETS (womens voice)

LADIES AGAINST WOMEN  (‘Gismo My way’ fade in)
Yes girls, you too can be a real lady, just listen carefully
to our MANifesto
1) Make England a MAN again_.Invade abroad.
2) Protect the rights of the unconceived.sperms are people
too, vet millions are murdered daily!
3)Restore Virginity immediately as an O level requirement.
4)Suffering not Sufferage  Leis get women out of the polling
booth and into the maternity ward.
5)£1.50 an hour is TOO MUCH for women. Its quite unlady-
like to accept money for working!
6)Burn homosexuals, What was good enough for the dark
ages is good enough for the Thatcher years.
TIPROcreation not recreation..recriminalise sex..close your
eyes girls and do your duty for Britain
Thats it girls, s0 hurry up and join ws now.yes we Ladies
against Women are seen and not heard, join NOW and be seen
at urgent unladylike events in proper polyester attire, defend-
ing Ladies against Women.

(Mans voice)

To find out more.send your name, address and husbands

permission to Ladies Agalnst Women, The Thatcher for Ayat.-
ollah Committee, 4 Whitehall St, London EC1..
Donations, including Kruggerands or cheques from your
hubbie or father are ALWAYS weleome. Misterhood is power-
ful! Why not ask them to join our mens club?...Ladies against
Women supports the Moral MANopoly. We have the manopoly
on Morality..and God Incorporated is on our side!

TRUMPETS fadeout to Poison Girls I'm not yvour fuck-
ing mother,

Intro . INTERNATIONALE

And now listeners for some sad and serious news that has
come to us form VOLYA, the bulletin for Solidarity with
the Soviet Working Class
We are sorry to report the arrest last summer of the mathemat-
ician Valery Senderov. &8 member of the Soviet Free Trade
Union, SMOT, on a serious charge of preparing and distrib-
uting SMOTS underground info bulletin. He is still in prison.
Also arrested iz Natalia Lazaereva, for her aetivities in the
unofficial womens movement. She has been charged with
anti-Soviet agaitation and propaganda
Still in the Soviet Union, and Big Brother Is here too. We
report that the Soviet Press has recently been honouring the
50th anniversary of the death of a Young Communist inform-
er, Paylik Morozov, who effectively killed his own father by
denouncing him in the purges of 1932, Pavlik was then killed
by his grandfather and cousin in revenge and then they too
were shot. Pavlik was then built up as a Stalinist hero, laude-

d everywhere by the State, with a statue and a Muw
home village. Now the Morozov story is kept alive to
purge atmosphere. Most Russians assume that at e
ten people work part time as State spies..The CP Ces
mmittee for instance geis on average 1500 letters of B8
iation every day..

INTERNATIONALE fade up and down
And now & word from Hunpgary, where there is conse
to join the army, and a growing number of conscient
ectors. One of these, Tobor Pakh, was arrested in the U
ty church for staging a hunger strike fo protest the com
ion of his passport. He was transferred o a psychistse
where he had 3 teeth broken by wardens while being foas
The institutions ‘experts’ stated that he was sufferng
“negation of food” and “erroneous belief”. Happily &
eventually set free after protests by Hungarian intelss
and Ammnesty International. This comes from the
joumal, Profil.

INTERNATIONALE

You can get a copy of the latest VOLY A bulletin for
ity with the Soviet Working Class, from 83 Gregory Cos
Eltham, London SEZ.

And now for another poetry spot..this one was wiritien oo
22nd this year by the 18 year old Jimmy Heather Hags
Ashford Remand Centre, the notorious youth prison,
he was being held for petrol bombing Teddington police!
ion on 3rd March at the helght of the Falklands War. £
July Jimmy was found mysteriously dead, hanged in &%
on cell, alone.....These are his words.

{Sth London voice)

“I don't want no part
Of your death and glory
I don’t want fo rot
Under wooden crosses
I ain’t going to die
For your fat rich bosses
I don’t want a letter
Saying I died a hero
1 don't want a wreath
Its just a colourful zero
I don’t want no tales
Of patriotic deeds
Cos its off our deaths
That your system feeds™.
MUSIC...For JH.H...CRISIS...PC84,
We hope to have more of Jimmy Heather Hayes’ pos
you next week. Meanwhile, to round off this part &
Message on a lighter note, we go over in a minute toc
ular agony column with Auntie Annie,
OUR RADIO.JINGLE..AD.,
Dear Auntie.....(middie class man’s voiced
I am a young go ahead business exec. in a consultancy &
I have my own house and a sleek car and a nice litile
All appears well, but still I'm dissatisfied. I'd really like
to the TOP, or get Involved in a really exciting hobby.
your advice......... Yours.....Alienated.
Dear Alenated........(womans voice)
Yes I quite understand your terrible problem. My
to go down today to the Centre Point building in
Take a lift to the very top. Open a window, break it if
open. Consider the panoramic view, and throw you
weesnenWith love....... Auntie Annie.
Sound Effects FALLING CRASH LAUGHTER

Dear Auntie.....(womans voice)
I have a problem. This man keeps following me home from
tube at night. Sometimes he follows me right up the
Today I yelled at him to Fuck Off, but he just sioes i
leering at me in the shadows. What can [ do?
,,,,, Y Ours.....desperate.
Dear Desperate
You're quite right to be worried. My advice is to gt &
of women together, wait for him in a quiet spot, Thes
shit out of the bastard. Can I come?......Auntie.
Backing Pink Panther theme fade in and out
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And here is 2 quick word from our sponsors

ARE YOU... B prosperous business? Wealthy bt
would like to get richer? Pompous? Self secking® Open
lo corruption???

If YOU answered YES to all these questios then YOU 2t the
sort of chap we want in THE FREE MASONS!
AND HERE IS WHAT YOU CET! (fade in snd ouf)
A super set of handshakes to try oul on sirangers.

A super pinny to keep your panis clean when making Disty
Deals. ~The knowiedge that you're part of an =lite group
helping to keep Britain where it is....A super clip 1o keep
your trouser leg hoisted! (fade in and out)

SOUNDS GOOD?? but there’s a little eaich. We have to app-
rove you { we can't bave any old riff raff). A big car snd wage
packet are & definite PLUS.

Radio Arthur

{JULY 1984, Breaking in on top of news
bulletin of Radio Trent, ILR station)

A: Coal Grandad...whats coal?
B: Coal's what made this country the workshop of the werld

From coal we've built an empire. We've fought two world
wars and won. We exported coal all over the world, We
had the finest coal industry in the world, and the finest
miners,

A: But Grandad what happened?

B: I'll el thee, lad Now, as [ recall, a Tory government got
into power and then the greedy fool closed down the pits
destroyed the mining villages and sold off bes’ pits to high-
est bidder. In the end there was nowt left to the mining ind-
ustry. It were & terrible and shameful waste to the nation's
best assels. It were an absolutely terrible, terrible shame

C: Mr Oppenshaw !Wake up Mr Oppenshaw, you‘ve been
dreaming

B: Dreaming? That were no bloody dream, that were & night-
mare. Comrades, dont let your cola industry beeome a thing
of the past.join the strike now, and never forget that todays
blacklegs are tomorrows dole gueues,

(Note: The start of this script is take-off of a Unigate Milk AD,

and not a piece of righlwing nationallsm! Ed.)

(Choir musie, followed by the epitomised Northern

tune ‘You're a Lady' by Peter Skellern. Fade to...)

B: It is not the normal practice of this radio station to read ex.
tracts from the newspapers, but this particular article has a
special significance and highlights the real dangers of privat.
isation, which are to smash the trade union power, to make
the work force totally subservient, and to close down snd
msset sirip any section of the Indusiry that does not show
enough short term profite The article & from the TIMES

DEWSREDET._.

{Reading of & newspaper clip relating to o cabinet sub comm-

itlee dicumsing private investment® possibilities for the NCB)

B: So thers vou sre.And that from the TIMES newspaper
This could well be the fate of the Nottinghamshire coal pits
~Wholesale destruction of the indusiry. Yoo have been wars-
edi Join the strike now and help to fght against privatisst-
ion.

{More music_..)

B: This goverment is committed Lo destroying the NUM a2
any cost and, according to the City Of London analyst
Phillips Andrew, has spent £15 million a week so far. Truly
amazing. Millions of pounds spenl on smashing a trade un-
ion, while doctors turn away sick people from hospitals and,
in some cases, send them home Lo die in misery for lack of
money lfor the health service, | wouldn't trust these Tories
to run a public lavatory.

{Glory, Glory Hallelujoh... )

B:..We were very pleased to see our brothers from Corton
wood in Notiingham on Thursday August 23rd. The men

fe—— - ___Coslees Iy IEssaees— LIRS )
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Contact us now. If you're a suitable candidate you'll be fully
mmmmnfﬂmupﬁuuaudﬁnﬂywﬂtpmm
& silly and embarrassing CEREMONY, full of mystical gibber-
ksh and hoisted trouser legs!
Note_Sorry ladies, this isn't for you.But if you ask hubby
=ieely he might bring you along to an overpriced and exciu-
sive dinner!
MUSIC fadeout
If tizne. Barrier Block + Berin Evictions
Well we're sorry thats all we have time for this week. Alter a
wery short crackle and click we'll pass you on to an hour of
Wemen on the Waves, then Gaywaves, Radio Solidarnosc and
finally Isie night music from the good, the BAG and the ugly.
fade in The Message theme. ‘Don’t push me cos I'm close
10 the edge’

=

from Cortonwood are marching to the TUC Conference
in Brighton. We wish them well and Godspeed.

{Welsh Choir...)

B: .To the Nottingham working miners [ say this. If you
want to save the pits, don't believe the lies that the Caal
Bosrd tells you. Don't believe the renegade strike breakers,
Dian't be fooled by what vou see or hear on the media. Lis-
fem to what your union tells you. We care about the mining
indusiry, jobs, the future.And now is the time for you to
Join the strike |

{Giory, Glory Hallelujoh again, building to ‘His truth & march-
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INTERNATIONAL SECTION A World Of Expel’ien e

The aim of this section is not to attempt any compre- illustrate some examples and experiences uss
hensive view of pirates around the world, but to the small ‘Do It Yourself’ pirate broadcaster i
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The Italian Explosion

state...the law was suddenly changed in our fam

It all hﬂppened in Itﬂ‘.l}" alter 19?'5’ when hund- or so it EEEI]].E'CL_ES the RAT {S‘t&t& media bﬂdj”
reds of FM political pirates (left wing) took to the air. ~ declared to be “without authority”,
“The idealism of that first hour, when we thought we But Wis soon proved 1 be 4 curse In SN
had found THE medium of communication..by and as swarms of commercial pirates began taking &8
for the masses”. Round the clock discussions were air. A long losing battle took place, as their mes
the order of the day, as literally everyone seemed to and high powered transmitters literally blotie
be on the airwaves! There were ‘autonomists’ house off the airwaves, one by one. A prime examg
wives, anarchists, squatters, workers, womens groups, “free” capitalism destroying the creativity and
intellectuals, marxists, ete, all clamouring to get their ctivity of the people. By the end of 1977, as
views across. Everyone spoke and sang and put out numbers increased abn_tre EUEIIO, commercist :
an incedible range of programmes. It was a revolution party hl?sses began putting stations of up to ¢
on the air waves. “We did it for contra-information, on the air. ‘
against the media and the monopoly of the The big Fﬂmmemlals brought back unife
RAL. of programming and less and less spoken wose
what went wrong in the end? Or was it just the ‘live raise their advertising profits they formes
fast die young syndrome’ at work?", chains, buying each other out and standa

In 1975 there were suddenly hundreds of such their reactionary ‘formula’ programming.
stations in Italy. But by 1980 there were only 10, As all this was happening the politicsl
and by 1985 probably not one. were themselves being divided, reflecting ane

The first repression of 76 to 77 was guite severe, ducing the arguments then tearing apart e
but the pirates just kept coming back on air and had imiento (Movement) itself, before stupid amd
plenty of support. Then in 1877 a new tactic by the acts of marxist terrorist resistance gave the

e S e e e s e |
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excuse for ever heavier police repression, practcaliy
finishing us off altogether.

Some alternative radios turned commercial, jus
to survive. Others just closed down. Others founs
that the idea of total community participation wass'
as easy or as successful as they had hoped.

Radio Polare (Milano), i3 one of the few &
survive since 1976, and to weather both the commer-
cial asgault and the collapse of the Autonomist Move
ment. Its now an alternative information star_inni
financed by membership, workers, benefits and....
commercials.

The demand now is that part of the FM bhand
(104 to 108 mhz) should be made free fornon
commercial pirates, with no regulations (other than
that) from the State.

Radio Popolare 5-T Via Pasteur, 20127 Milano.
Radio Citta Futura,Via Buomarrotti 51, 00147 Roma

¢ am inudtation to spsak and to think, md tnuitation to be

2 pmezent in Ghe attugtions tu the tow &he neighbourhoods tha
G barracks the factortes the roads, ltet'a exhoust the enemy,
he glant moneier by beziing £t all over ite body. Let'a
& deaires mymore, let'a deaire: we gre desiring machines

§/Traverge: fadic Alica,

In March 1977, Radio Alice was seized

hy the police on the charge of having R

directed guerills werfare in the ~

streets of Bologna. ¢ i at
T 5 t‘(l_

Worms = -k
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i ——al

Netherlands

Pirate radio here began back in 1974, with popular
sea pirates like Radio Veroniea, followed by a wave
of successful land based Medium Wave pirates. In
1979 the police were prevented from seizing the tran-
smitter of Radio Paloma by 100’ of outraged listen-
ers,

The first FM pirates appeared around 1980, and
the growth of the autonomous squatters movement
after 1979 led to the first wave of Action Stations.
The Vri] (Free) Keizer Radio was named after the
huge sguatted complex in the Keizersgracht in
Amsterdam centre, where it broadcast from, and
which proved impossible to evict. Others of the
Action Stations still broadcasting today are Radio
Rataplan and Radio Vrij Den Bosch. These stations
broadcast mainly sguatters and resistance news and
music, and went live during big demos and riots. The
police mainly tolerated them, , except during demos
etc when thers were some heavy confrontations,

The Vrije Keizer was the main alternative pirate,

dividing up its wavelength to allow womens groups,
local squat groups. anarchists.ethnic groups ete to
do their own radio, but many other stations follo-
wed in other cities and towns (eg. Stads Radio,
Oranje, Zwarte @ , etc.) Many of these no longer
exist, partly due to the relative decline of the mowve-
ment after 1983, and partly due to police raids. Also
the format of such stations has changed, with more

siress on sub- and anti- culture, and less on direct
scion (but this may change again). Nevertheless
some excellent pirates, including the Vrije Keizer
==¢ elso Badio Rataplan and Vrij Den Bosch survive
&5 brillient examples to the rest of the world.

The number of commercial FM pirates exploded
giter 1980, with estimates of 6 to 10 thousand (Insi-
ders s=v 10 to 20 thousand) pirates totally overwhel-
ming the authorities. But this does not seem to have
“Blotied out’ any of the Action Stations, as happened
in Italy (perhaps this has some relation to the flat
gound?). Each year about 3500 pirates are raided,
god thers has been heavier repression since the start
pf 1985, but it still fails to stop them. There is a
State plan to open up Cable Radio, in 86/87 as a
means to divide and rule the pirates.

At the end of 1985 there was a youth conference
in Amsterdam for pirates from around Europe. At
the same time a new station. Factum FM had open-
ed up. and also the ‘Radio Cafe Marconi® which was
& development of ‘open Microphone programmes,
with the aim of direet participation.

By 1986 times were changing, though the squat-
ters were being slowly defeated the struggle had
broadened a lot, with a whole range of Direct Action
groups attacking sexism, racism, militarism, nuclear
power apartheid, pollution ete, giving the pirates
plenty to report. In 1984 Radio Got had developed
a wild new style, starting from the Vrij Keizer ‘stable’

it soon distanced itself from the Movement to take in
a wider audience. Activists saw Got as a trendy
sellout, while the producers claimed they included
all the action news. while adding their own music
programmes, And they did broadcast live from
mass squat centre of Wyers, during the strugzle to
evict and demolish it for a Heliday Inn. Got died
soon after, and some of her crew went into legal
stations, as predicted, while others joined Factum
FM, to make radical news and documentaries, as well
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as drama, experimental music and open access pro-
Frammes.

Vrje Keizer Radio

The Vrije Keizer Radio (VKR) was born of the
Amsterdam sguatters movement, and has stayed a
part of it ever since, reflecting the breadth and creat-
ivity, as well as the internal contradictions of that
movement. It began at the end of 1979, broadeast-
ing from six heavily barricaded squats, known as
the Grote KeiZer, in central Amsterdam. After the
victory of tie WVondelstraat Riots in Feb. 1980
the Grote Keizer became a symbol of freedom and
a big proble for the State. VKR began as a small
local FM pitu.. at the beginning of the FM pirate
boom, and broadcast on 10lmhz throughout the
gigantic "Queens Day Uprising of April 30th, 1980,
The Grote Keizer could not be evicted, instead the
Council bought the houses, and allowed the occupiers
to stay there..on the condition that the Vrije Keizer
Radio should MOVE OUT! But this divide and rule
tactic turned out to be a blessing. VER got itself
a bigger transmitter and started broadeasting for 2
hours each day from a squat in a different neighb-
ourhood (moving each day). This brought much
wider support and interest, and many different
groups came and went. For a long time the line-up
was Womens Radic (Vrouwenradio) on Tuesdays,
Anarchist Radio on Wednesdays, the Pijp area on
Thursdays, weekends from the Central area, ete.
The radic went on like this for years, basically
different groups sharing a transmitter and moving it
about, but it wasn’t strong enough (or high enough)
to cover the while city, and interest wasn't that high,
exceptduring actions or evictions,

RIOT RADIO.

Whenever there were actions, riots or evictions
on a big scale everyone was suddenly tuning in to
the Vrije Keizer for the real news. For instance
during the Oct 82 “Lucky Luyk® evictions and
resistance the VKR went live throughout, with on
the spot interviews and instant information on
police movements. This could be done through
reporters and phone-ins, as well as a direct phone
line we had with the ‘Scanner Group’. This
Scanner group are basically radio ‘buffs’ who tune in
to the police radio (which is not on a public wave
band as it is in the UK) and follow them with comp-
uter scanners, Important police communications are
now ‘scrambled’ but it wasn’t long till the Seanner-
Groep had their own de-scrambler. Activists carried
small radios with them, often with earphones under
their hoods, tuned to VER, they often knew in advance
the exact movements of the mass of riot police, and
could decide their own response in instant street
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meetings. In fact it got to the stage that, with
resources and people, we had a better picture & :
battle than the police themselves, and they tog
tuning in to VKR to find out what was going on?

During that particular ‘Lucky Luyk’ evictics
the police made a major attack on the Tette
squatted buildings from where we were broade:
but when our listeners heard it reinforcements
to the area, and the police had to fight their was
only to find they had seized two transformers in
of the transmitter! Within an hour VKR was bach
the air, playing a crucial role in the struggle. T8
have been several other police attacks on VKR
broadcasting ‘riot radio’ but up to now they B
never captured a transmitter,

By 1983 the weekend ‘Central Amsterdam’ g
(mainly music) wanted to split off, with the
that VKR was ‘too unprofessional’. The solution
to build 2 new transmitters, and keep the present ¢
as backup. These were payed for by donations,
and the new ‘Flux' squatters disco which had he
in the Tetterode. The weekend group became ‘R
Got' (God) with a big new 200watt transmig
which they shared for a time with the Vrouwenrss
(womens), while the Anarchists and the Piip gre
shared a 100watt rig. All the groups still used
same 95.5mhz wavelength, and co-operated for e
ions, but otherwise not with Radio Got, who
others considered too trendy and becon
The new transmitters covered the whole city, §
betier aerials and broadeast sites were alzo used. B
volunteers came forward and things got better,
lots of brilliant programmes, especially on squats
anti-militarism, anti-nuclear anti-sexist and
world struggles, as well as many discussions, op
microphone sessions and lots of recordings of
bands. VKR also occasionally broadcast gigs or ¢
ferences live from squatted buildings. By this &
programmes had become more structured,
regular news times, and background pProgrammes
features,

VRIIE KEIZER TELEVISION 1982 - §3.

In late '82 a gang of TV pirates sudde
appeared, broadcasting through the cable televis
networks. (Amsterdam is all cable) They did it &8
the regular channels had closed down, there
legal hitch in stopping them because the @
company’s constitution said the cable had to be
switched on. The TV pirates put out crappy ms
advertising, music videos and lots of pretty o
ome porn. That is except for Vrije Keizer
(VKTV) which began transmitting excell
unshown videos on the squat movement, the Gers
movement, the Womens Strike, the 3rd World
ads for sguatters bars ete. This was the firss
anarcho-squatters pirate TV, and of course #
superb. Making and editing videos is howews
times the work of making a cassette tape (at he8
for radio. Before the VKTV really pot itself &
well the Cable company got around their legal &
and switched off the pirates. The VKTV grous
going for a while, making their own videss



trying to get a regular TV transmitter together. T5S
latter proved too hard and expensive (since everyon
was on cable) but the videos still come out.
RECENT HISTORY

1984 brought new problems and challenges, w1t
the decline of the squatters movement. The
Spuigroep (anarchists) finally stopped broadcasiing
on VKR, and ‘non commercial’ music pirates began
on the same frequency, these were WHS, Rabotnik
and RVZ (a student pirate) and co-operated with
Radio Got who had become popular, had their TX
stolen twice (probably by commercial pirates). The
Womens Radio stopped sharing with Got, which splis
in two and Radio Twist (an anti-commercial music
and politics group) was born. Then the Black Womens
Radio began as well, and the new line-up was VEE..
Tues,Wed, Thurs. Radio Got..Fri & Sat. Radio Twist..
Sun afternoon. Womens & Black Womens..Sun Eve.

Due to regular fortnightly meetings the various
groups managed to co-operate in sharing equipment,
frequency and often studios, despite their obvious
political diversity.

At the present time VKR reckons to have about
1000 listeners at any one time, with everyone tuning
in for evictions or major demos. Recent feature
programmes have included: Anti prisons, the junkie
problem, the anti-Olympies campaign, Co-Ops,
Ireland /Nicaragua/Iran/Sth Africa efc, a regular squat
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news programme, the anti gas price inereases camp-
2ign phone-ins, music, etc. Just now we’re interview-
ing old people about their youthful experiences,

For a while a left wing Turkish group joined in
on Monday evenings, before getting their own station
together. But shortly afterwards their station ( Halk
Der) had to close after heavy fascist attacks. VER
fz==lf then came under attack, after we made a prog-
=mme znout the Turkish Fascists, the Grey Wolves,
snd their “democratic” fronts, with the names of
those imvolved (often getting Council grants!) The
programme was jammed out twice by the fascists,
Bt went out the third time, starting a gcandal. They
did not attack our transmitter site, which is a heavily
fortified squat with good escape routes.

In 1985 there were further changes. Radio T'wist
split off and Got died finally, Radio Factum began
their Radio Cafe Marconi. A new GrachitenRadio
|Centre) joined in, based on the big Frankrijk squat,
gafe and pub, and finally a German group began Int-
smational Radio (3% Dutch % German) on Fridays.

Due to regular meetings these diverse groups got on
OX for a while, but eventually Rabotnik, WHS and
Factum got together on 100mHz. By late 86 VER
bad actually closed down, but may now be back on

the air

ZENDER: good mag about Amsterdam pirates.
From Postbus 10096, 1000EB Amsterdam.




SWITZERLAND

LORA. Postfach 477, B034 Zurich, Switzerland.

In Zurich the womens radio, WELLENHEX
and SCHWARZ - KHATZE (black cat) still do &8
broadecasts. The police are very quick to attack &
pirates, using the British pretext of ‘causing =
interference’. Radio 24, the huge commercial p
broadcasting from Italy is nowclosed down, In Zur
a group of altermative radio buffs and ex pirates
together under the name LORA and got a legal &=
ency from the State when some were handed ous
1982. .32 licences were given from 230 applicatie
to 31 commercial stations...and LORA, as a &
experiment. The irony is that only LORA is prosgs
ing, due to membership, donations, benefits
volunteer workers. Its quite a democratic stats
and encourages listener participation. Differ
groups put out Womens progs., newsnight, cults
music, ete., LORA’s view is this..”If the state exten
our licence in 1988 we can see our project =
failure®,

West Germany

“Radio must be changed from a means of distrib-
ution to a means of communication"- wrote Bertold
Brecht in 1932, and it is as true today. In East Germ-
any the State has taken total control of the media,
while in the West an unholy alliance of State and big
business contrives to be nearly as authoritarian and
restrictive. Historically the German workers have
been among the first to practice free radio. During
the 1918 uprising and Revolution people took con-
trol of radio stations and illegal radic broadcasts
(ArbeiterRadioBund) persisted throughout the
Weimar Republic.

Despite well organised and wvery serious efforts,
pirate radio has now been all but wiped out ( but for
one notable exception) in the whole of West Germ-
any.

The Action Radios still exist, but have been red-
uced to doing 10 minute programmes, with new
names every time, And unfortunately there aren’t
enough 10 minute pirates on one wavelength to make
them worth listening out for. The repression of any
non conformist views, actions or even dress is now
very heavy, with the squatters movement wiped out
completely and activists continually persecuted by
the computer controlled police force. It takes ten
minutes from when vou switch on your transmitter
before a gang of riot police breaks down your door.
Hence the 10 minute pirates. Such pirates can also
occasionally be heard in the Eastern Bloc (eg Radio
Solidarnosc) and in the USSR. The action stations are
always trying to reappear, for instance during big
demos (eg the broadcasts from moving cars during the
StartBahn West campaign against the new US airbase
at Frankfurt). In Berlin, Radic Metropolis now broad- -
casts from the Eastern Sector, where the position is
slightly easier, and Radio Gaga still exists as far as we
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know, There are no commercial pirates to woms
about in Germany. Another popular meth
pioneered in Germany is Break Ins (See How
Broadcast Section), quick interceptions of progs
mmes on local or national radio, usually a quick mes
age about a demo, or a responsibility claim for
action by one of the increasing number of guers
resistance groups.

RADIO DREYECKLAND

The only and total exception is Radio Dreves
land, whose story is an inspiration. It was begunw
back in 1977, by a coalition of French, Swiss
German anti-nuclear activists, who broadcast acre
the borders from mountainous forest to France
to the Freiburg area of Germany.

i ‘1.,1'

Radie Dreyeckland began with a weekly &8
language programme and the police and PTT (Fre
had ne luck finding the transmitter, despite &
ted raids. After 1981 they were tolerated by
French authorities and the station split into
different transmitting sites, serving different
areas in Germany and France. By 1984thew
doing 2 hours a day, and then jumped to 6 hos
day, with broadcasts from France beamed =
mountain/forest transmitter and re-directed
Germany. The original anti-nuke pirate was alss
going strong.

The daily news programmes deal in
like the environment, 3rd World, gays. prees
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ethnic minorities and the independent music scens.
By this time Radio Dreyeckland had much supporn
in Freiburg, with democratic listeners meetings. supp-
ort gigs, membership, donations ete. The pirate recei-
ves no state, party or commercial backing of any kind
and is all volunteer, except for a few office workers.
The French part is now legalised, but in Germany you
can't even apply for legalisation! However in 1985
the German State put out feelers about licensing
some commercial stations. Radio Dreyeckland resp-
onded by coming down from the mountains zand
attempting to broadeast in Freibury itself!

On 20th April 85 Radio Dreyeckland began o
broadcast in Freiburg, from a studio open fo the
public . Five days later in a massive police raid the
entire building was smashed to bits, despite hundreds
of people turning out to defend the station. But the

transmitter could not be found anywhere, and mean-
wiile a second hidden transmitter was continuing the
programme! Ha Ha.

In July there was a second raid, again everything
was destroyed, and people were badly beaten up by
the riot police. But again..the police COULD NOT
FIND THE TRANSMITTER! Obviously Radio Drey-
eckland had spent vears in the mountains planning
this strategy! There followed house raids on radio
staff and supporters, confiseating much gear and
personal possessions. But by now support and good-
will were at a very high point, especially in Freiburg,
=nd after a summer break Radio Dreyeckland came
Sack on the air, broadcasting 6 hours a day from Frei-
berg.

fadio Dreyeckland. Habsburgerstr. 9, 78000 Freiburg

Spaln The next to Go

At the end of the 1970% Spanish radio was still
much like that before World War Two in the rest of
Europe, thanks of course to the fascist dictatorship
of General Franco. A year after his death the State
monopoly of radio was broken, and a year after that
the first Free Radios appeared, along with commere-
ial pirates.

In 1983 all the Free Radios in Spain united in
the CRLE Federation and agreed on a common
charter, to fight against commerce on the one hand,
and BState censure on the other. They voted to:

1) Keep independent of political partiez and trade
unions.

2)To promote independent artists labels.

3) To transmit only with a limited power, so as many
as possible could get on the air.

4) ete.,

There are by now hundreds of good Free Radios
in Spain, for example Radio Pica, broadcasting altern-
ative culture, news and listener participation, 22
hours a day. Or Radio Luna in Madrid, more interst-
ed in anti militarism, prison struggles, squatting, etc.,
broadeasting 6 hours a day and supported by iis
workers.

There are also some independent anarchist
stabion= among the pirates, for example Radio Lib-
ertaria in Valencia.
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Denmark

There arer’t any pirates that we know of in
Denmark. Two wvears ago 84 stations were legalised
for @ 3 wesr experiment on local radio and were
given 10watt FM transmitiers, Of these about 10
could be deseribed as progressive, but only one,
Radio Sokkeland in Kobnhawm, is run by altemat-
ive groups. Im Radio Sokkeland about 100 activists
put together 45 hours of radio a week. Its mostly
aimed at young people. Commerecials are prohib-
ited, cash is given by groups linked to the stations

who can make programmes on the same basis as the
workers, taking a part share in the technical and
administrative work. Some of the Sokkeland people
had tried a pirate station, a year earlier, but it was
raided and sunk by the police within 48 hours. Now
as long as they can say what they like, they don't
mind being legal. There is some frustration, howewver,

for ingtanee an anarchist radio worker was put in jail

in Aarhus for advocating an action on the air.
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France : Political Battle "\

The pirate explosion in France in the late 70%
was heavily repressed by the right wing regime led by
Giscard D'Estaing, and there were a long series of
busts, seizures and arrvests. In France the battle was
intense from the start, with many thousands of
pecple involved in Free Radio (partly due to heavy
political control of the ‘straight’ media) and the
State taking the ‘danger’ very seriously.

The first to transmit regularily was Radio Verte
in 1977, soon followed by stations like Radio Lorr-
aine of the Longwy steelworkers and Radio Verte
Fessenheim, an anti nuclear station in Alsace. The
Federation, L’Association pour la Liberation des
Ondes, ALO, (Free The Airwaves) began also in late
7.

In the run-up to the May 1981 General Election
the continued repression of the pirates became an
election issue, with the ascendant socialists support-
ing legalisation, and even setting up Radio Riposte,
their own pirate, which of course got legalised when
they won. After May 81 there was a huge explosion
of cultural, music and political pirates all over France,
with seeming ‘carte blanche’ from the new Socialist
Government. But the State moved guickly to control
the situation. From 1982 a number of ‘Radio Proj-
ects’ were indeed legalised, along with some of the
Free Radios, but those favoured were the big comme-
rcial pirates, with their uniform music and style,
while the State tried to keep a monopoly on the
‘serious’ radio listeners. It became very difficult for
the smaller militant radio pirales to survive and fight
off the superior power (in watts and money) of these
commercial and State stations. There were by now
several Federations, the FNRL with 300 stations
wanted to remain non-commercial, with ‘civie partie-
ipation’. Repression began again, gradually, against
the smaller militant stations who couldn’t or didn’t
want licences, but algo against the wave of unlicensed

commercial pirates. The government was hostile to

an ‘Americanisation’ of the airwaves, and took note
of what had happened in Italy. This worked in favour
of the militant anti-commercial Free Radios, though

some left/cultural pirates also wanted to sell advertis-

mg.

One major success story is that of Radio Libert-
aire, the station of the French anarchist federation,
which was raided, legalised, banned, raided and is
now tolerated with an extensive listenership. (See
next section).

Another from this stable is Radic Mouvance,
which was started by an Anarcho-Syndicalist from
Radio Libertaire in March 83 as a very radical ‘youth
experimental’ station with open access to a range of
left wing and minority groups and campaigns. Radio
Mouvance refused to even consider legalisation, and
began to broadeast 24 hours a day on an anti-racist,
anti-fascist, anti-imperialist basis. It soon became a
platform for many extreme left groups as well as
anarchists, foreign workers, prisoners, drd World
independence fighters (like the PLO and militant
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Kanake), gays, etc. But it was the style of ES
Mouvance that made it so different..“it is a dazs
hotch-potch, one minute hunger striking prisom
the next minute press releases from Actione Dirs
then music ete. To facilitate this style and lively 8
icipation 5 different phone lines were plugged
the mixer at all times, leading to a brilliant; if &
cacaphonic effect.. “We don't want to be legals
at present 3,000 ‘projects’ are still awaiting
licence. We say that licensing one means cense
the rest, and the licensing process has everythis
do with promoting business and becoming coms
cial. For example 15 of the 22 legalised staiS
have already been bought and sold again, even tha
the ‘radical’ newspaper Liberation™,

Big money had indeed become one of the &
factors in the struggle. Mouvance itself had 3 &
attempts to seize their transmitter, followed by 8
successful raids by the police in July "85, but &
straight back on air, despite more threats of
and arrests. The station iz anti-commereial,
much so, and functions by the support of liste
workers, and from benefits. Its main demand &=
part of the FM band, 104 to 108 mhz be gives
for non commercial radio, with no further regs
jons by the State. With the return of Chiras
the right in 1986 the days of stations like B
Mouvance were strictly numbered. There have
been further raids and persecution, and as far
know Mouvanece is not presently on air.®

Radio Mouvance: Ave.Trubaine 29, Paris.

FRANCE. . .LATE NEWS. . .Dec. '86

In Paris there are now about 80 stations on the
as opposed to a mere hall dozen in most parts of B
course many of the french stations are pirates, includ
of rock stations and minority stations, often sharing
cies, for a dozen different international tastes
strong at the end of 1986 are Radio Libertaire (258
Radio Mouvance (106mHz), Frequence Gaie, anti
gay station (97.2mHz), Radio Ici at Maintenant, ©8
dans ma Tete (93.8mHz)} and many more.
The CIA station ,Voice of America, has a pirate sege
94 8mHz, and there seems to be one right wing pissse
Solidarite, on 93.3mHz.




RADIO LIBERTAIRE.ANARCHY ON THE AIR.

Radio Libertaire was set up as the pirate station
of the French Anarchist Federation, and as such had
plenty of militant supporters from the start. The stat-
ion was busted, with strong resistance, then legalised,
then rebanned and busted, then tolerated, and is now
coming under increasing pressure as the right take
control of France,

Radio Libertaire soon became much more than
just a pirate for anarchists, partly because it allows

“EDERATION ANRTRISTE,
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other groups to use space on it, partly because of the
good music and 24 hour per day broadecasts, and
partly because listeners could expect something much
gloser to the ‘truth’ from a station opposed to ALL
political parties. In any case a very large audience was
bullt up, which was a big help in the campaigns
against attacks by the State. Some broadcasts are
re-broadcast on smaller pirates around the country.

Radio Libertaire:

There follows an interesting interview with *“Laur-
ent” of Radio Libertaire on the attacks on the pirate
in the summer of 83, and how they were successfully
resisted,

Magazine Libertaire: At the start of summer 83 what
was happening with the FM pirates, was Radio Libert-
aire prepared for an all-out attack?

Laureni: The campaign began with a concert in supp-
ort of Radio Libertaire, featuring Bernard Lavilliers,
at the Olympia on June 30th. It was typical of the 2

months that were to follow: heated, rythmic, intim-
ate and full of surprises!

“Free Radios. Watch out for the Holidays™ wam-
ed the headline of our weekly, Le Monde Libertaire,
on July Tth. A few days before, Fillioud, the Minister
responsible, had said that 11 complaints had been
lodged against stations in Paris for “using frequencies
without permission™ and promised such pirates would
be removed after a short delay to allow appesls
under a plan by the Media Ministry. We saw thisas a
Declaration of War and began mobilising our support-
ers, listeners and sympathisers. A hot summer was
Upon us.

Magazine Libertaire: Was this kind of campaign really
possible in mid-summez?

long, hot Summer

Laurent: During a June broadcast Leo Ferre ( an ana-
rchist who iz also the most popular singer/songwriter
in France) had proclaimed “You can count on me if
things get rough and you're put off air”. And further-
more 1000’ of listeners were saying “We are with
vou'". This mass support in July '83 hadn’t come by
the flick of a magic wand. Friendships and political
alliances had been forming on a daily basis since our
first broadeast in Sept. '81, Through Radio Libertaire
{mainly) the idea of “an anarchist milieu” had come
back after a long absence, allowing us to escape from
the “folkloric marginality™ the media and politicians
had relegated us to. Radio Libertaire reached 1000%
of people. A minority were anarchists, libertarians
and sympathisers, but the vast majority weren’t in any
broad agreement with our politics. Yet everyone had
got a strong attachment to the station, and this was
clear as early as summer 82 when the *List of Auth-
orised Stations’ was announced without Radio Libert-
gire on it. With this support we were already facing
up to our old enemy, the State, in confident mood.

The holiday season was however a big drawback, as a
big proportion of our listeners were away from
Paris.

Magazine Libertaire: How did the summer's eventis
unfold?

Laurent: It started with a long period of waiting.
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Radio Libertaire proposed a ‘common front’ of all
the Free Radios, but unfortunately there was no lack
of manipulations, provocations and attampts at recu-
peration (even the righiwing paper Le Figaro was
doing somersasults, waxing lyrical about ‘justice and
freedom for the Free Radios"). We steered well clear
of this type of activity, and our stubborn determina-
tion was to be seen far away from the backrooms
where the government and Free Radio representat-
ives were plotting...the liquidation of the Free Radios
themselves! Our attitude gained us respect and we
became an important example to the rest. On 17th
Aug., just as it was being suggested that the govemn-
ment might back down, ‘Carbone 14" was busted off
the air, sending a shock through the FM pirates.
Radio Libertaire acted immediately against the
“yandalism of the Carbone 14 studios”. But another
station ‘Frequence Gaie’ were quick 1o begin broad-
casting on the same frequency, now allocated to them,
and so shattering the so-called unity of the Free
Radios.

At 6.00am on 20th August six more stations were
raided by the CRS (French paramilitary police).
These were ‘Lumiere 101°(fundamentalist catholic),
‘Made In Italy’, ‘La Voix du Cedre (Lebanese pirate),
‘Radic Tiers Monde' (3rd World) who had all their
gear smashed, and ‘Radio Arabe Paris’.

That evening Filioud announced that ‘the radio
waveband is saturated, when a plane has 145 seats
there's no room for 50 extra passengers’....

Magazine Libertaire: In this tense situation, what was
the mood at Radio Libertaire?
Laurent: Tragic, cos we knew the seizure of our egui-
pment was imminent, but our mood was fantastic. All
of us there and the listeners and the militants of the
Federation Anarchiste were prepared to fight to prot-
ect our station. We had no idea when they'd come s0
several teams were set up to patrol the area and to
warn us by CB’s if the police were coming. The studio
was barricaded and we stayed on air 24 hours a day.
The phones were ringing day and night with support
calls. The government was mistaken if they thought
the holidays would stop our support. We waited, hot
ind tense, till 540 sm on Sunday August 28th..A
militant had spotied police and the information was
put on the air immediately. But by the time we could
say they were definitely coming for us it was too late
for supporters to get in. The police quickly cordoned
off the surrounding area. The door was broken down
by the CRS, those present were being beaten and
kicked, and the serial was cut.But we had got a phone
call through to the pirate ‘Ici Et Maintenant’ (Here &
Now), who began broadcasting news of the raid, List-
eners and anarchists were already arriving, despite the
early hour, but couldn’t get through the CRS police
lines. Further away militants in cars were being
stopped by plainclothes cops pointing guns in their
windows! Some Radio Libertaire listeners were bea-
ten up as they were forced to watch the painful spect-
acle without being able to help. Technicians cut down
the aerial, the equipment was loaded into a truck and
driven away, and all those present in the studios were

hauled off to the police station.
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And that was that, Worse than the expected
on the Radio Libertaire frequency ‘France C%
came on broadeasting early moming Mass!

There was no question of giving in. The raid
given the number one slot in the media. Fro
Anarchist Federation's HQ in Amelot Street thes
went out to the 4 comers of the world: the resgs
will be worldwide! _

A Ettle later in the moming the ‘clean-up’ 8
FM band, so dear to Monsieur Filioud, was comg
as the CRS, using tear gas, seized first ‘Radio ¥
then ‘Radio Mouvance’ and finslly ‘Jet The
Twenty two pirates had been seized since 1TiE
ust.
Magazine Libertaire:What kind of support work s
place.
Laurent: Qutside of Paris the French Anarchiss’
eration groups did a variety of actions as well a8
ions. Bui the international anarchist movement
responded, with actions in Switzerland, Belgium®
many, Italy, Australia, Japan, the USA, Mexicg 3
In Madrid the CNT (anarcho-syndicalist union}¥
received by the French ambassador, as was |
ANORG in Norway and the @ syndicalist Fed. iz
eden. The IFA, BIA and numerous groups, orga
jons and publications sent telegrams to the Ps
Minister. In Paris a demo was called for 3rd Sept
which all the other Free Radios were invited. &
point the only way to confact Radio Libertaire
through the @ Fed. bookshop. A few other stafs
did great work, especially ‘Ici Et Maintenant’ in &%
access to pirates who had been raided. Wit
gtations of our own, we heard our listeners on &
stations!
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In a few days 1000's of tracts, posters and &
ial edition of Le Monde Libertaire were prnd
tell our listeners of the demo. On the mo
the 3rd, militants who had hardly slept for 2 =
were making the final preparations, putting los
kers into cars, finishing up banners, etc. The
shop was packed, beating all previous records, &
2 phones couldn't cope any more. The hour &
was approaching. By 2.00pm there was no &
suspense...Supporters in their 1000’s were &
into the Place De La Hepublique, The demonss
streamed into the Boulevard de Magenta, s
‘Radio Libertaire will not be silenced’ . Banness



ried reading ‘Civil Liberties Union’, ‘Pacifist Union’,
‘CNT’. ‘Les Occupants Renavoteurs’., ‘Libre Pense’,
‘CGT proofreaders’, ete. People were in great mood,
No one wanted it to be & sombre funeral procession.
Other pirates, including Radio Voka, Carbone 14 and
Amplitudes FFI had responded to the call. The mood
was festive as we began to arrive at the Barbes. Not
far away, in the studio devastated by the riot police,
Julian, our technician, was preparing the highlight of
the day: Radio Libertaire, back on the sir!

The microphones were attached to sticks of
wood, and thanks to Julian's brilliant improvisation_
it worked!..The transmitter was set up and purring
on the toilet seat. At 4 o clock Lavilliers’ ‘*Belonging
To No One’ was ready to be broadcast, If the cops
returned this time there was nothing to stop them
except the door which had already been smashed in!

The broadcast was heard, on some radios and via
the sound gear we had set up in the demo, and w=s
well received by the 1000's of people present.
Magazine Libertaire: What conclusions do you draw
from this period of Radio Libertaire’s history?
Laurent: By our determination we were able to go

back on the air, and later to force the State to give us o=

infamous ‘permit’, whereas our enemies, who are very

numerous, were saying our chances of survival were
nil. Though the anti-anarchist laws are still in place,
we have forced the state, the media and the rest to
admit the existance of the anarchist movement.

The main thing that summer was that we discover-
ed something new, which I think is crucial for the @
Federation and Movement: Radio Libertaire had
found a true place in the heart of the public.

Transalation by M.W. (thanks)
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Belgium: Victory for Pirate Flood.

As in Italy and France the first Belgian “Hadios
Libres” began in the late '70s, followed by a delugs
of commercial pirates. After a period of tolerance
the State began legalising some stations after '81, and
by mid '83 3B0 stations had been legalised on FM.
Those especiglly favoured being stations which had
fallen back into the standard ‘professional’ routine.

There are two federations, Free The Airwaves is the
voice of the *Radios Libres’, but is losing out steadily
to the commercial Federation (GRIB). There is still
& deep gap between the Flemish (dutch speaking) and
French speaking communities, and this is reflected
emong the pirates. In addition the ‘straight’ Belgian
medie is quite politicised, with the French channels
mainly supporting “socialist” parties, while the Flem-
1h being mainly Christian Democrat. The “Liberals™
(the fascist party) don't get much air time, and have
sometimes joined up with right wing commercial

pir=tes to get on air. In a recent scandal Radio Free
Emupe[aﬁl&chmnel}mndeuseufnﬁelsimpiuu.
S0 there’s a deep division between the ‘radios Libres’
and the commercial pirates. In addition, in the
French speaking areas commercials aren’t allowed on
any channel. 1ts all a bit confusing.

Di':tenfthelmtcommmiﬂandoldﬂ‘tnftht
FM pirates in Flanders is Radio Toestel in Ghent.Ifs
8alf financed by benefits and donations and has &
liem::cmxjc structure with at least 80 volunteers. In
1985 Radio Toestel was given a whole frequency and
went legal, merging with Radio Central from Antw-
erpen. In Brussels Radio Air Libre has now also been
Iagn_liﬁed,daspine its name its mainly an art and culture
station, though it ldnes allow groups to make their
OWn programmes. It was with Radio Air Libre that
Chantal Paternostre was working at the time of her
amest and frame up for CCC bombings (see inside
cover). We don’t have more info at present about the
radical FM pirates in Belgium.

Ireland_

After a decade of confusion and a growing herd
of mainly music pirates the Coalition Government
have agreed amongst themselves to license a number
of ‘non<commercial, community managed’ stations.
There are already maybe a half dozen pirates calling
themselves ‘Community Radios’ up and down the
country, and this is good news for them, especially
the famous Bray Community Radio. But the music

pirates, some of which claim higher audiences than
RTE the State system, will face a crackdown, Typical
“divide and rule’ tactics. There aren't really any alter-
native music or politics stations on the air that we
know of. Surprisingly Sinn Fein haven't got a pirate
together, considering they're banned from speaking
on state radio or TV.. The Irish republic has also been
a haven for international short-wave pirates.
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The Rest of the World

Once you move outside Europe you're talking about
very different cultures and peolitieal situations, and
the experience of such pirates is not so relevant .

Radio is a part of the intermational battleground,
the medium , for instance was used effectively both
by Hitler"s fascists, who excelled al mass propaganda,
and by the French and other resistance partisans.
After the 2nd world war almost every conceivable
guerrilla and national liberation movement had its
own ‘pirate’ stations..the Irgun, the TRA, Basque
seperatists, Kurdish rebels, Spanish or anti-commun-
ist exiles, etc., etc. During the Cuban revolution, for
instance, there were at least 9 stations batiling it out,
3 revolutionary and 6 run by the CIA and the Right.
These included the famous ‘Radio Rebelde’ set up by

Che Guevara in the Sierra Maestra in 1958,
the tone for later resistance and ‘people’s’ rads

For the purpose of examining overseas
we can divide them roughly into five gre
Commercial /[ Sub cultural, alternative [ sub
anti-state /| Community, participatory | and Re
ionary, nationalist.

In fact the lable ‘pirate’ iisellf becomes &
meaningless, for instance in civil war struggles
are not the superpowers, BBC World, Voice of £
ica and their Soviet and Chinese equivalents, g%
of much worse than piracy in flooding wavelens
in every comer of the world with their more or ==
subtle power propaganda?

Central America

EL SALVADOR.,

A good example of a classic revolutionary / nat-
ionalist pirate is Radio Venceremos in El Salvador,
broadcasting from the liberated Marazan mountains
despite continuous army and air force attacks by
the right wing US funded regime. Radio Venceremos
is the voice of the FMLN federation of guerrilla
movements and began regular broadcasts on 10th
June 1981, after a year of sporadic ‘people’s revolut-
ionary radio’ in the capital city. During the '82
‘elections’ the air force failed to bomb Radio Vencer-
emos off the air, and they had to be jammed out by
US vessels offshore. The station gives a completely
different world view to the State media, and is well
supported by the poor and dispossessed (90% of the
people). Such radios are an essential part of building
and participating in a pre-revolutionary movement,
in this case one postponed indefinitely by US inter-
vention and the Death Squads campaigns. One danger
of such radio, is that it can perforce become cut off
from its supporters, and also lends itself too easily
to institutionalisation as the ‘party radio’ of the new
state after such a left nationalist revolution. Radio
Venceremos has tried novel ways to gain audience
participation, for instance in Jan '86 when they inv-

ited their audience to gather information on a8
targets for sabotage, and send it to a Box N
in Mexico City!

BOLIVIA.

Believe it or not there is, or was till recen
tolerated ‘community radio’ system in
existing alongside the State and commercial nes
rks. Since the b0s, for instance, radio has been
by Bolivian miners in the course of their stm
and many mining towns have for various pess
sustained decentralised, autonomous and self
ged radios with permission from nobody, in the
of military dictatorship. Now most mines have
closed, resistance smashed and the miners dispes
as penniless day labourers amid total economic
apse.

We don’t have info on other Sth American p
except that they are many. One is Radio Libersss
the voice of Chilean Resistance, which does ‘==
ing’ onto Btate radio and TV broadcasts, calling
strikes, demos etc., against the fascistic Pine
regime.

The USA

In the US everything is free if you have the
money. Radio and the media at large seem to be in
private commercial hands, though much of it is con-
trolled by huge corporations enmeshed in the State
and the *military industrial complex’.

So, its free to go on the airwaves, but: 1) It takes
years to go through the licence procedures of the
controlling body, the FCC. 2) It costs many 1000’
of dollars. 3) To get such a licence you need to be
a ‘respectable hierarchically organised group’.With
Boards of Direciors, etc. 4) What they give, they can
take away, if you did by some miracle get a non-
commercial licence they would stop it at the first
WTONE Move.

e G T R

“Public” radio in the US began to be lice
in the '60s (in the US context ‘public’ means 3
profit and NOT run by the state directly). By =
one in eight stations are ‘public’. One in five of &5
‘public’ stations are in the Community Fedess
and thus claim to ‘have no institutional affilisss
in fact they see themselves as some kind of &
workers. The community radic movement (ne
stations) was begun by the anarchists and pa
of the KPFA station in Berkely, SF, in 1848
anarchist principles were incorporated inSe
charter. KPFA still exists today, and is the m
of the Pacifica Foundation (5 stations,one &=




York) which has come under increasing attack
{despite all being “free”) in the Reagan years. A right
wing group called ‘Accuracy in the Media' accused
Pacifica of broadcasting ‘filth, racism and corimun-
ism’ ., Back in '81 a National Enquirer expose scream-
ed “Your Tax Dollars Support Red Broadcasters’, but

the licences have not yet been revoked.

While commercialism , rather than the State dire-

ctly is the controlling force in the US, with most stat-
ions flooded by inane advertising and playing the
same few top records, there is nevertheless such a big
range of stations that you can find alternatives. For
instance in New York you can tune in to over 60
channels on the FM band, including -lots of ethnic
language or ‘minority’ music stations if you look for
them. In Britain by contrast you can find just 4 or 5
official channels on FM in most parts of the country.
The argument that there is no room to legalise pirates
in Britain is demonstrably ridiculous.

We have no information on any pirate stations in

the USA.

Canada

Canada has a fairly liberal radio system and few
if any pirates. In Quebec ‘Community Radio’ is a
legal alternative, and in some places is the main local

station. This idea is also strong in Vancouver.

Japan, mini TX boom.

An intriguing loophole has
created the possibility of
legal piracy in Japan.
Tachnical ingenuity has

created wireless microphones,

remote control devices for
T™We, garage doors and model
planes all of which use
emall transmitters. To ensure
they  are legal, all
Eransmitters which generate
less than 15 microvolts per
metre 100 metres frem the
spurce are excluded from the
regulations reguiring

broadcasters to be licenced!

2 tiny FM transmitter,
broadcasting in the 76-90 Miz
band, and within legal limits,
can reach a radiuvs of 0.3 of a
mile, an exciting prospect in
& crowded city, Manufactured
grimarily for CB enthusiasts,
and costing £20, the
was easily
and with 5 months
first tentative
100 stations were
Soon the media
up on the
and there was an
By August 'B3,;
months' later,
mini stations!
fantastic
all over the
. And, as
WEYre very
ts involved.
ms  included
t

technology

availab:le,

Lwo which strate the
differences Radia
Polybucket, started by free
radio enthusiasts from Washo
University; and the media
wise Radio KIDS wanting an
audience for their home -

EIDS was backed by advertisers
wanting a Jliberalisation in
Japanese broadecasting law, and
when publicised widely ensured
most pirates

_ were what ane
Japanese, in his firat
encounter with a style which
seems all too familar to us,
eesFrlped incredulously as
childigh monclogues with
American pop musicl®
Radio Kids
In Tokyo there are Beversa
restrictions on street 1life
because of the riors in the
late 60s and after. Even

stopping on the street without
police permission i=s illegal.
But the freedom of the
airwaves enabled Radio
Contemporain to create a
conpletely new kind of event.
Eroadcasting from wvans they
put out a mix of rock mUslC
and political protest against

tne visit of the US nuclear
varrier Enterprise. As
youngsters walksd the streets
listening on their Walkmen,
the radio station drove
amongst them. B mobile
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station and a mobile audience
managed to have o
demonstration, a public
meeting and a benefit all at

the same time!

The
worried,

ways of closing the
every day
brings new stations.
confiscate s0 many
transmitters,

But
they
because

replace?
pOWers,

be out

Japanese

not to
resources,
extinguish the movement
of all proportion to

Government is
have proposed
loophole.
that passes
How can
tiny
especial ly

and

they are so cheap to

And draconian
the
fully

would

the
mention

needed to

the harm they do.

Reflecting

Perhaps our own pirates are
too eager to mimic normal
radieo, not just in content but
in service area as well.
Wanting to broadcast to a
large population makes for
relatively expensive
egquipment, and for fewer
stations. If Leondon were a
maze of hundreds of small
plrates enforcement would
ceasel aAnd perhaps, as in
Japan, the small scale would
stimulate some real community
radio.

CONTACT: TETSUOQ KOGAWA

20-1 WISHIHARA
2-Chome, Shibuya Ku
Tokyo 151

Tel: (03) 466 3347



How To Be

This section tells you exacily how to go about
setting up your own radio pirate, with all the tips
Ieamed from bitter expedence. First of all here's a
list of the main things you will need, So you want to
be a radio plmate?.. Read On,

A Radio Pirate

What You'll Need

A, A group of committed peaple who get on with
eich other and huve plenty of time and energy.

B. A programme, presuming you bave something
worth saving or playing, You don't vvon nand a
studio to start off with, Just borrow someone’s
sferen and & mictophone nned start maling practics
recordngs anto good quality cassette tapes.

0. A Transmitter, ldeally over 10 watt power, but
& watt In fine for local broadeaste or when using an
arrial with ‘gain’fsee Technical section), You can't
buy onoe over the counter in Brifain, but here are
some ailamatiies:

1) Buy one from another plrate (bewarg of rip-offs).
11Buy one over the sounter abrond {dee Contaois).
In Italy for instence vou can get o high quelity BOW
{ransnitter over the counter for £200. You can buy
kits in Belgium, Franee Metherlands USAete, You
then have 1o smugeie it home,

111 Build your awn.i hobbyist can build a low
power BN transmitter from the instructions in this
hook., You can add on amplifiers later i you nead
mece [OWer. Try in intarest radio

hams or dissident engineers. [is almost essanticl to
hnve at least one person in your groap with some
lechnical know how.

IV) 36t one huilt to your specificarions. There are
a faw electronics enginesm sbhout who will buaild them
{or a resscnable price, Obvicusly we can't publish
thoir narmes and sodresses, 1 you write to the obwvigus
sddresges on the Contacts Page we may be able to
Five you a box number to contact.

0. Anfenna (eetial). You sen adapt o design voumel
framn an antenna book (e, The £ Mstre Antenna
Hanglbouke:Bahani or Tabs books, ar an amoteur
Radic handbook), Or uwse one of ouor resdy muode
designs {geg Tech. Seation ), Look out for aluminlim
tubing or struts {on skips) which make good build-
ing meterial,

E. Odds and ends. You'll need bagle wols (alfo lealk
out for soldering ron muitimeter,SWR  meter).a

cheap casselte dock, probably one or teo good car
battenes, o roll of cowx cable for the aerdal, a radlo ta
lstérs [0 on, ele, Alfo start collecting and reading
Amateur Radio Handbooks and all selevant writings..

EEEF YER PEEFERS WIDE FOR ABUY STUFF!

VHF : Pros and Cons

Fiest lets deal with FM ( Frequency Modulated )
broadeasting, which is your probable choice, The
advantoges of FM are many, The fmnsmitters are
smull, lght ared quite cheap, Reecptisn tends to be
either very cloar ar non exliant. s excellent for
music ond For reeording off and can quite easily be
adapted to transmit in steren (mpossible with AM),
A major plus for the piratn i3 that ita casy to hide
gnd transport the gear, aerals are comparitively
small and can be made collapsable, Its also posstble
1o, put it in & vehicle, even & bleyele, mnd go mobile,
dlbeit with a smelior and changing teception ared.
The average & to 20 watt tronsmitber would be in
o motsl box not bigger than 12"y 8 by 3" o size,
and welgh not more than B Jog witly the rest of the
ey ik nododnelyding Lhe o Bty IF v’

N b b 6 e oLy sl (e mate

Jilin’ A A& wald g

erent frequencies, en MW you’re stugk on one, unless
you get a new crystal.

The dieadvantage s that VHF -F3 is essentially
o 'lre of sight' communication...\Which means that
your reception area depends crucially en the height
of your aeritl above large blocking objects. This s no
problem (f wou can get up on & hill, or a tower block
but 1t does restrict the cholce of brondesbing sites,
malirg you easier o find and trap, With loeal brosd-
cating you have more chotce of sises, In very hilly
arens, unless yon can et up on a mountain, you'd
helter choogse MW, also if vou want to broadenst to
soatiored communities over a owide ares, Distange
covered with an FM rig depends as much on helght
oz on powar. A 40 watt rig on'a LB mory tower bleck
should cover n 100 mile madine i there sre no biceking
shold g i les from the spm

itter, Also don't assime a 100w riyg is ten times es
powerful as 4 10w one,lt dossa't wark like that,

To sum up, FM broadcasting is the ideal for the
guermilla or community pheate, cheapmobile xod
adaptable. Another advantage is that there's loads

of room on the FM broadesst band its Urerally half
empty.and there will be more when the polics event-
ually mpve off L, On MW its pretty crowded.and at
night you're likely ta be blotted out by continental
interference,

The Broadcasting Site (FM).

TOWER BLOCKS

In cities tower blocks have been an ideal answer
for good covernge and wide receptlonsnd are
especially fayoured by commercial pirates |who often
use 1 "Link Transmitter’ from the stidio to the tower
bloek o a8 to 'go five'l. A further advantage s that
thare are usuplly electric sockets in the lift or heating
rooms on the roof, sooyou can just plug inprovided
your gear ie 50 udjusted, mther than lug car ar loene
battories about, This 18 ‘Stealing Electrielty’.of
routse, if you're caught boadeasting the Elestricity
Bonrd could bring this additiorsl chargethough in
practles we've never heord of it happening. The
advantage of sticking to car batteries is that you can
conceal your rg anywhere on the roofrather than
faving it right by the plug socket, though in a surprise
rufd your aerinl cable will lead them stendght 1o (¢ any
way,

POUER FROM "
INSIDE LIFT AERTAL
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To get onto the roof of o Tower Block you peed
a crowbar,or befter 2 key, The “firemans leys' have
to be standard for ofl blocksso onse you have one
you can get onto most roofs pasily. Try nsking other
pirated, or podaibly a friendly caretaker or flreman,
Or you can break tha doorsteal the mortice jock.
get lkeys macle up for )tthen ceplace Wsuch keys
may nat fit all rosfs.

When on the roof BE CAREFUL {sudden gusts
of wind can blow ¥ou over at this helght!) and
alwuys waar 2ot thoes and keep quiet. Lots of peaple
have been busted simply bocauss the tenants below
hened them and called the police, [t useful to dress
like o repalr person, and claim if seen or challenged,
to Is a lift meckanic. The main problem with Tower
Blovks w that, If ralded, you can easily be trapped,
{Bee How To Get Avway With It.)

MEDIUM SIZED BUILDINGS

If you're a local statlon, ar have o high power rig
or an aenal with ‘gain’ (or il youw’re jusk testing) you
don't need o be an o Tower Hlock. Any budldog
highat Uhan Iur]mﬂl-l will vba, o

g 1 b

the pole and the actual aegial),

The advantage of lower buildings is that yvou can
multiply both the available sites for broadeasting
You will hove to switch sites ag often ax poss’hle, Also
you will have many more escape routes and ‘bolf
haoles’ than on & tower block, Unfortunately this may
nigo  mesn you hayve to watch more potential
approach routes Ly the police and DT and vou'll
need more lockouts if you'rs planning te save the
gear when abtacked.

BROADCASTING FROM HILLS (FM)

S your fown or city has hille this is 2 good option,
the higher the better, You can use o pieca of deralict
ot commaen land, or at night you can use parks, cemet-
etries or even allotments, A better eption is if there
are hills outside the bullt up area, then use n ffeld or
wood away from houses, If you use the directicnal
agrial you can cover tho city just as well, This was
done by Apdromeds radio, 1o good effect they used
to cover modt of Manchester from a high hill outside,
using a mere 4 witt trangmitter with dicectional ‘gain’
gerial, If you can gel Up into mountainous foresis
you'ra even better off and can adopt classical
guerrilla tactics,often see the enomy comng milea
away, and be very difficult tostop (Ses example of
Redio Dreyeckland Intermnational Saction,who were
never caught,)

Dm a hill within the town or ¢ily use good loak-
auts, escape routes,CR'% oto and have regulor ‘escape
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thizt you nurmally have b g b lassl one e balleny
abouz, which @ teeribida if you hase o olimb faneo,
ditchesete ol night (wedr ghowes sl obd elothes
agninat arich spilla ) something hke o posim o g

gt o with earphones O poswhis 1o svoud nose.
SOD THE HeusEwenk !
['MGOHNA BE A RADIO PIRATE!!

! o

[f en oo hil) you can also use an ordinecy: house,
flataquat o derellot, and [ust set up your aersl o
high us practioable on the roof {egslidiog it upatep
o scaffeld polethrough o skylight). Its better to get
a place by squstting o U you're rich. by renting,
specialiy as a broadonst site, no ane lkes (o live under
constant thredat of the pollee storming in, In practice
you may have to use someons's housethen doo't
use it too often. [ you mual oee your own plice
DONT leave dope, stolen goods, fulse (D' or other
maughties lving about. [T s possible to nm your
antenna cable from your houss to the aensl oo
anciher oofand whip the cable off quick if they
come, bui this woull oaly work ance, and you
lose output pownr with every sxtta footof coax
cable going to your serial. Moce of this I the *How
1o gt awray wilh {1° section. NEVERL bave your siodio
a the bosdcmt tite. Theyll confiscate the ol ander
the mew lawa,

OTHER POSSIELE BROADCASTING SITES

FESTIVALS, especially lirge free fostivals 2 am
ercebent nd common brosdoes sz, A sadl 4w ng
do fine. Set up om high pound in = leni o
e, 3o0d favite (e [estivel goenm fo proterst Yoo
possible police slach muck more umiikely

it

In Al Sibvemlances, [ pomibls moake o ‘live
wtintie b @ Mol ommvan or truck agd gt wveryone
inenlesid. Try to got nwenboned ino pre-fessival pub-
By e s pour owngo peopie will bring racios.
This & plrsio mcdio ol it bewt

NEMOS, especially long one, likte bockyrkies foreg.
of Muclesr Ststiona or Way beses, can be equsily
worthwhile [See Skefficld Peace BExlio). In this
context the pirate can be a perfect medjom for
dscussion iefonoation and wermngs of police mowe-
mects, aa well @ for enlen=noent and  mosic.

BARRICADED SQUATS OR SGUATTED VENUES
ae anotber obwicts and much mdernsed g for
the goerrills pirste, especally dunsy biy meetgs
o g owhich you cen  bresdesst Bve from the roof.
This has been done nursssfolly formatance o Amst-
erciam and Berlin,

OCCUPIED FACTORIES or indoscris]l sress duosing
sikes ansd disputes provide mn excellent snd often
mised opportumity for the motr politicel pirsts
poup, apd can provide vilal communication for
mohising paldcsing and paning support. There
have been many such opportunities in Bricsin over
recent yean,

BIT-INS and protest occupations (e Gresnmesce| ame
another good possibiitywhich we don't think hos
been triedl. Especlully occupstions of high tower,
badidings ur pylons Tor puliticity, But in this siiustion
capiure s poolty certam, therelore g wmall digpesalsle
tramsrmilier would be jdesl. A good sirategy s for
averyona 10 deny uslng i amd b use any Tollewing
tril for mofe pablicikysg, on the Loes that the
meeny olo wnd police are already hoggng most of Ui
WrWa Vi,

'NO GO AREAS' ame o slep up Irom octupled
factorins. We know for [natonce thes netionalis
pleates broadeasd from Free Derry aod parss of Waest
Belfaat when they were ‘no go areas® 1o the state. Of
coutse there are now no true ‘oo go aeas” in Britain,
but them ame plenty of nner clty estates where the
police mrely vontupesspecially in the svermp in
the rot semson for fsar ¢ ‘concrete rain® or worse
fram ihe roofy, A high block nsuch an area could
be an excelleat site, espeially if you can tip off the
local youth to lend a hanel, Whenever mojor tiotg
begring larpe xwas are swddenly devoid of policeil
thay cam group in numbers sowd re-wske the iren
This is seolher opportunity for "on the ball® local
pstes. By momitoring police radio. romners. and
phoned in fepofts sech ‘uprising radio” could B
a brdliant od to the fightems on the srests | oo
Amstsrcam in Int. Secting | though you woukd peed
pood security, diposshle tramsmitter, guick prtawsy
rostes Amgiieed Toices gte

LIBERATED ZONES ! (Las ws ksow if yos Sod
cooe!l Practically every puerils or Ya: Liesation
moverenlbe they right or lefi wire, hes thesr own
pimle meliswhich aw often 8 ooenl Dfivescs n

sucti wars,broedealing from freed zanms of noghb-
ouring countries. But you'ré pot lkely to coms
across this in Britain.

INTERNATIONAL WATRERS is of course & favourite

s, bt ok of the question for O goal oo 1L youe
woll" pirate,

GOING MOBRILE, from camvans or ever bloycles is
discumed with ‘Guerills Hadio® Iater in this Section,

How To Set Up Your Gear. (FM).

HEFORE YOU GO

Before stting ool you hed besl brsel everyome,
specinlly peecomers, on Wikt Wil of might happeen.
Talk xboul petting casghl. for stesce Gave good
excuses mmde wp for beeng at or near the @ta 10 you
are plannng o gve falbse mames, for iostaoce, you'll
feed 3 sddres whers somnecne will conflmn you
live, otherwise you might have trochles g=tting bail
i you wem mpremed In this e keep your fiss
names Che e lo svoid beog caught out [Bew
Legal Sectioa).

hlake ool 8 standend ‘creck st of all yoo mweed,
and go through 11 befove you =t cot. It RopEEngy
emy to fnd younsell on top of a Tower Hiock, ar
tlimbiing some tree, only 1o diseover Gt your coss
etts deck lend i 8% homs five milss seay.

HEHE I8 A BAMPFLE LIST OF THINGS YOU NEED
Transmitter (TX) [ TX muing fesdor 2 (ip on hattery
Jeadls{ barpe & well insulaled ) TX leail Lo caselte deck
i mol mitmehed] chenp cametie deck plus magos besd
wr 2 elip oo asd O voll Like baltery | eharged up car
Taliery 12 wollgf nob on mmatns § Anteona {anrial)
ehech you have the buttedly hodts B eollapsaldey |/
e codiad cable fwilh plug atached eoo elipe o
altmchiecl to perial [ fused plug Deacd (10 o0 madosf
pungranune Wmpes (rewonnd Lo starting position) |
wisall B o seceiveris) to monitor broadeasts
I Tor [ookouls,fuldy  exssential (K10 leence [oe
optonel) Jplastic ‘guffer Cape'fioldering  lron Gnd
soddar in cose of brolen leads ftorch | warm clothes/
munchios / bus faee/.

OR THE WAY

[deally vou need four people, at [east two, Camy
the grar as oconspicuoualy 25 posstble, in holdalls or
plakky bags. The sntenns & 2 problegc I 18 o big
long one make b collapsablensiog butterfly nuts
in amembly. Or try to keep it somewher closs o
tha cite. On wrval st the site, especially if vou've
used it belore, send an emptyhanded scout abhead, Lo
Ive saire the police snd DT sren’t wauting for youo and
adl i cleny. Check also you're not followe=d.

SETTING U

In the cor of a tower biock. You should have
bewem there beforeboaedd, sl hove eithesr 3 Loy wur 2
broken lock, to get straight onto the roof. Lock the
dooe groetly behind you [f theres two doon onto
the rool haw scoems theough both. Teloe Fous peat 1o

fif on mamsl, Check i works Wear goves whan
bandling pear, ind clesn it regubssily with cloth and
scobol. They don: wseally bother with Gngerpring
evidence but they oight sttt The sctecoa must be
cleaned reguisrly sayway for food transissions. Set
up youT anterrs & bigh a5 poscibtle i posdible oo lop
of sn extenxicn pole or length of scaffold pipe. Often
theres & puole siready, ot by sarer pirstes, Altach
the snterns weowrely with bolts of stions gaffer tape,
to & leagth of wood, thes the bottom af the wood
to the metal polejif there). The antenna must NOT
be louching or blocked by metal The coax can be
mldered ar bolind cato tw antenne, of Eitsched

mnd deerioping antenny=mevie clemly which gom
uhiere, The coax cable should not be longer than
phealntely pecessary you lose power with every oxtra
Fosd, mnd ghould be good guality and well melated,
Yerir Jockouts should alrosdy e on staticn with
torvhies o CHa, one gl the Tool af the tower | prefer-
puly seong n o esr or flat) ond one on the roof, Keep
Lo sl et mn wisr soft shoes | In one court cose
Erie Ciontas i hwad of the DT squads| claimed be mecog-
fiwsdd i Onir Rodie momber from e groand, 18
stores upat mght The judge sccepted his word, |

Wher the aotennd 18 up securaly, lead the co-ax
etk ancl plug or sereew in o the back of your trans-
mitter, Now plog in the TX to the cassdtio decl |'TX=
franumiitor ) leeping the two as far as possible apart,
If poxsibile bloeked by something sobid like a wall, to

Mo,
™y

A RN

the Lift) heatieg room end find 2 pluyg m owall socket

s = -~



ayeid interference, Keep the din lead wall nway from
the pawer loads. [nterfertnee belween lemds can often
¢ause loss of power andfor “Sprogs”  (unwanted
signals on the wrong frequeney ). You can go so far as
to block leads from each other with bekcks,

Plug in the paesetie deck and the TR 1o your plug
board [oF connect 1o batteries) and switeh on, I you
heve that fscility just switch on the (eaciier’ stagn of
the TX Hrst for testing. no need 1o alert Big Brother
promaturely, Go o the other end of the roofl with
your radio receiver and tune n, Then adjust the misl-
ulation on your TX, in relation to other channals, 1o
get the best sound, If thats OK but there s untsus)
knocking or cracklmg souneds Uy moving the cosselie
deck further from the TX,or mise 11 above ground if
possible. Try Turther separsting or scoeening the
power lines from the din lead,

You may well find that you heve sprogs (hammon-
s or spurious signals) all over the waveband. Check
for this, If o check reception with yowr lookout

100 yurds awsy, normally such sprogs disappear by
that distanee and you're UK, But if your signal s
still spread all cver further away switch off and clear
off. Your TX is fuclked up and needs difficult repair
of tuning you can't do on site. If you find vou're
Interfaring with fireambulnnee or pigs, stop, before
they coma after you. Most plrates are very careful not
Lo o this.

When all checks out OK. intert yolur programme
Lape. swilch off, and walt Tor the sgreed tme 10 begin.
With practice you can essily set it all up and test it
in 10 minutes, but it good tooallow & hall hour and
16 be molhodical and cool. Never for inslance switch
on your TX withoul the anlenna aitached you'll blow
ft. Tha amp stage of your TX should g2t quite hot
when drawing power, if not 1= not working. With
bigger transmitiers you may need slan 2 gmall electric
fan 1o cool the heslsinks on the power Wangstors.
Once you're on wlr {4 good to go and phone frisnds
for reeeption neports further afisld.

BROADCASTING...HOW TO GET AWAY WITHIT

KXOW YOLR ENEMY

On 3 tawer block, s London, the UTT squads can
t2ll where you mre, within 20 meire:, les than 10
minisles after you switch on. 5o they cam bost you
any Ume. In the cae of oew pirale the procedurn &
o moaitor you for s while (o e you're jusl mes-
ing about) before besiteg you. Ii could emdy le a
few momtiy before your fint attempled best. I you
play amything but strazghl suec they will record and
keep =l your programmes for pomsibie fumher we
gt you (thoudh voice prnis en'T Deed i court)
n other cities they ane grrwmily tlower 1o pet after

you, In snsller towns Lhey dost bave permanent stafl
mwﬂhrn.n:mm depending v your
wanl broadess? time, w0 reriching pouT teee = 8 by
o tage

The detecton syisls se sow directe] Ly the
Home Office through the Deparmmen: of Trade nd
Industry (DTTH and are cificially respoosibhls for
Eamping ot “radic Dierfersnce™. They have rooenl-
Iy been teorpanieed mmd upgmached wnth fancy tew
equipmment Thesr HY b =f Waledoo Howse try Wales-
loo Bridge znd they have wrveral other fxed triang-
pistion siatems in London, fof stanl tecking. We
think thetr Eariities yre plso connected to the GCHQ
basrzand M3, They =se sho mobile detection vars
end loty of pamarked cary snd o 3 depot o Bt
London for vebicles snd pear. We dont new whem
they keep Dol extensve honde of stolen tranemitiern
poor to disposal. They also bave their own cadio
frequencies, they ed 1o be (mnd ] moy te) ceng
sround BSmbr, jmt off the commercial FM

A bk et Yo,

For larpe rich oxmmercal pimtes the pme 5 0
bare pacty of ttamoutten [bwed wp, sod a0t o Uy
and save them i the police snd DTT r=ad. They oftea
e remode “fnks” mnd cen ofien swiich oo snd off
using tmens of radic sgoals, =0 they donot kawe to go
back el change lapes and no one oeed gt ot B
the act (bol recently the DTT have eracied this by
masiing the ‘T sodos” ad ocicbng sveryone and

I

But for smll commmunity fpoliticsl pirstas with
criy ooe Of teo Uanmaittes f esestal to sve the
gear f 51 all possibie AL Uhe same Cme (i3 now aiways
chesper to bose all the per than o0 g=t canghi anc
pay the Mnes. Nowsdays even lor the small pirats i€
may be more advimble 1o put energy mio momey
raming =nd s producing chesp Uansattecs taa
ito rying to sve the pear when they're Bot on your
trail (thoogh you neei o guwrd saywsy ageest the
cunces sad ap-alls by odher parstes).

FRECAUTIONS
Don't sall or boast innecsssarly about your sites

o stadio. Work on & ‘need o now” bess froim iEe
uam. One mwihid b 0o keep programme makers

broadeasters can both get pleied off and become o
power élite | '1'm not tansmieting thia crapl'),

Dan't af course broademst your loostion, peal
names or sddresses, Don’t give your phore number
gither, certainly in Britwm, the doys of phonedins
prd insmamt accesa 1o pirates aro pambseed |see
Legul Secuon), If you're really into phone-ins get 8

phone In s false name ot a temposary aderess or
squatted  fat (NOT vour studic), Tepe the calls
and check you're not [ollowed there. For letters
uge & box number {EM boxes are best) and mssume
all mail is road, or use 3 forwarding address. When
travelling to sites vary your means of transport.

r"”’JTHE RAID..SAVING THE GEAR

A), HIDING IT ON SITE

Some plrates have tried bullding the transmitter into
walls, pampeta, roof, chimney stacks etc. You can
voncenl it unde: waler lanks. central heating or Hft
machinery. Beter still bave i1 hidden in & lagal or
squatied top floor flat (possibly 26d to top would
do) concenling your co-ax cable, #ither up the side of

possbilites wre emdless, end most bave besn thed.
On ons occmslon Our fladio thed the “dummy trans-
mitter” trick with itx own dummy seriad, [esding Lhe
hoands to one md of e roolwhile they lefl by
snother door. loskle the irammilter box wma 3

of besr and u "Booby Prze” notr. [n ol cthese

B) [.DOEOL'E&

gound o roof. If o CHe turn them very low ar use
headphones, B e codewordy, they're very pubbc
Watch ot for cem of varm with ioo many sevials,
dectncal gewr (0 the peernget seal. henging sround

Eymg oot 1o ook mapicowm, polics cim passng
sevrrad tishes, etc Keep an oye on acarby lower tiocka
or anymbere they may observe the roc! with feid
games. A ppd 3 owseally cbvicw, two of Dree can
it uniformed palice secompanymy them (Though
plggies may be piag in 0 camarked caz). They ssually
try and rad e sade or tack solnince, w0 waloh oul.
ita quite ercharrsseng o have sl your frends micked.

md you sl stancing oot fromt yewsing! Usaally
Mllﬂ".‘.‘ﬂﬂ!llﬂm wsing 1 "firemaes ey’
1o bring it down (=) and oftrn wnd a few young
0= U The stary.

C) CAT AND MOUSE
This involves momng xnd hiding the geaz. is fas.

the lower block. You e=n delsy them by switchine
off the puwer In the bfi room, tut if domg this be
qule certsin you'rs nol WSpping amyone which i
difficult. You can cull the Ef% immedistedy and if
you pet them fni jam the dooss open. Yoo should
prectice for quick dsmsntiing and pecking of the pesr
n advence. Sometimes it essies 1o jezve the anlenna
and build a new one,

A good smpie “Cat and Mowse" & 1o un down
several fights: of slairs with the gesr, hide & n 2 good
spot (the weal is the fSat of & “seoral’ fnend) and
tum into "ronmal” ctiem I you get dopged have s
pood excuse fof being them.

Cat and Mouse ¥ A good sypztem to ster of fwith .
But recember they bove done it 10008 of tomes
before. When they Décome defsrmised to sl you
you'll need more and more determined peopie and
pew brosdomting sites 1o stay abemd. Afer 3 certwin
pomnt they're sure [0 caich you. as they lsrn mors
ahoct you, your fass your kebits your ticks, snd
m they put mors sad more men en the cxe. If you
wupt t0 pet sway with £ fr Gme for & complete
change of tathcs.

D) ESAPPEARING

When the DTI are ceally on your t=1 one thing
you can do = teke 4 wesks eyt then come beed
with a dilferscl neomestyis snd ciming. Of course
this focks up towally your efforts to onlke 3 neme for
yousseives nd gmn & regulss acdience. bot 2t lesst
vau're still oo air, with meybe & few moaths pace
before hey stari after you agsin Ao change yoor
frequency and voucs oo tape if possible.

El SWITCINNG

In theory this is 2 good syxiam, but you need 2
big team, your own tmespost. mnd two or thres
rarsmitters (on the emct same wavelength), The
iew B the_as the polics and DTT closs in o obe
foeatinn, the




When combied with Cul md Mmoo s oni
make you difficalt to st The peobilems s, 1
you're using towor biocks your chofces me liited,
It vou sot ujp sy O miles away Vour sl e
muy b completaly diffsconi, and youtl pesd planty
al dedlested peopls ey 1o Wedl bight afer night
to- phuy gimes with the pedioe b when hey
Docorme dotermined Uy wWill snll] gel youw, We linow
of one Houth, Longon phoate, who ol awisehing
with apparent suecess, then oo nighe all 0 of ther
eramntnitiers wers sereedd withtn L minutes!

Switehing wonkil work beter whan combined and
wupined with other methads of getting awsy with it.
Partienlnrily (0 you'm doing a local station, where you
don't oeed se much height, and have lots more chojoe
‘of broadcosting sites,

F) GUERILLA RADIO

This is one of the mam ldens this book 18 trying
to promete [See Chapter Oael, Guersillnor HIt and
Run radio ts the war of the fles. First of all youcan
reduce  the riske of getting cought demstioolly by
brosdeasting not at fixed times or with a fixed name,
of by doing it only for 4 heur periods. The problem
of course i that your avdience s also mndom and
small. Tha guemrilla idea & to  get together guite a
fow starionsbromdeasting  on the same [Tequency
with cheap mass produced trapsmitters, thus forming
one big loose statton which listepers would hove 2
good chance of finding on aip, while being very diff-
joult for the BTT and police 1o stop
BHEAK-INS

Break-ins are o higher and riskser form of guernlla
udio, as used In this country by Radio Arthur and
Radio Wapping. The ldea i to granb your sudience
by brosdensting on top of a legal station. Tha
mntenees are tmuch higher (see Legal Section) Dt
there is little chanoe of getting caught if vou keep
your breai-ins short, say for five minutes, on top of
the news or sdvertising of n major station, "|!'m|_‘re
tuking sdvantuge of o quality of FM brosdeasting
that the stronger signal tends to ‘win', blotting out
the weaker one completely, With & small tmnsmitter
you'll only ‘win® for & shori distance, bul even a
fow hundeed yards could cover o whale high density
eptate, For break- tns strength of signal is the main
factor, o big powerfull transnutter (100 - 200 Watts)
would be jdeal, and yeur TX needd wo be bulle and
tuned expetly o the required frequency o ¥ou can
break in with your message on the most populas
channel on prme (ime. For brosk:ns oll precaubions
shoidy e doulsled, also b suee ta clear fight sway

from Eme area as soon as you've lintshed, and don't
use the sarme time or heoadesdst sie ogmn, s o
simple ws that.

Break-ins aceé also easly possible on TV, but
only over the saund,

Bredk-ns are more commen in countnes where
pirates have been repressed, e o W, Germany or
the Eastemn' Block, and are wleal for announcing
demonstrations e,

There is another and better way of doing breaks

e un P wnh may have boen used’ by Hidie
Artbiur. Thie s o use the VVHF  microwave
Wansniiier, beaminyg your signol ot the microwave
illaly yocisving the signals of o legal station from their
yhudlio’s, Their dish then picks up your signal, and
providing you're close enough to be sronger than
My signal, you et re-brosdeast by their main
transmitter, thus gving your hreak-in perfoct covernge
threughout their receptlon erea

However, wa dan't have techntcal plans to butld
such trfcky VWHF teansmitters, and it would be
qujte expensive, Though this type of break-n =
possible st predent. (To stop you fast, they'd have
1o switch off the entire station). They will probably
make it moee diffloult by using acoess codes to
receiver dishes, a3 is glready done to wvoid pimeoy of
satoilite dishes. [Note: Don't play around with
micrgwaves, they can be dangerous), See aiso Radio
Arthur, Radio Wapping.
GUING MOBILE

In theory this 15 an deal way of getting away
with 15, but there are quite a few problems. I you”
re going in & yehicls you cen use  erdinary car
cumelte ployer, but you are better off having a
geparate 12 Volt cor bactery 4o power the
trunsmittey, One problem 13 with the aeral. [£you
use & ‘nigger, more efficiant one & will be wvery
olovious, one possibility is o have it under a tarpaulin
tarpaulin on & roof cach, A bigger problem ts height,
unless you can park or drive up and down on a high
hill, your coverage will be badly blocked, And then
of course your peeeption area will vary radically
if you'tm driving any distance, Not much use for
gninkng  or develeping an audience, The main
advantage is that vou will be much mome o
difficult to stop.

Going mebile 5 more practical as a publicity
stunt, or possivly [or local hroadessts To & small
extent, having & bigger TX will compansate for lack
of height. Going mobile 8 geoel far broadeasting at
random just for the hell of it,

Doing break- Ins in this wey would be great fun
in the rush hour traffic,
LINKS, TIMERS, SQUARE WAVES,

These aren't for the shogstring pirate, though yvou
can Bulld them cheap If vou have the know-how. As
we said earier links often prevent vou baing busied
pemsenally, (0 you can nlford to lose tha gear, and
allow you to do live peogammes, All it involves is

INFRA RED LIMYK FROM STUDIO
HICROUAUE [ INK

UHFE L IMK

UHF BROACDCARST S IGHAL
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using a recetver stead of & cassette deck, then beam:-
ng up your signal from your studioor wherever,
uging 4 small UHF transmuter (eg on 370 mhat or

e e ST ) T S e )

pdapted cordless telephone, ot aiy M exeller anoa
dlfferent frequency |of even over an omdinary phone
linethough sound quality suffers). You also have to
make a small dirsctional high gain antanna. [f you'rs
uging a low power llnk and a norrow beam its nigh
impomible for the DT1 to trace youand it was
aggumaed] fL was safe 1o lnk from the studio. Bui
recontly studios using links have been raided,in o few
cases, with every bit of equipment, furniture, record
gollections etc ete seized under the 1984 lows (eg.a
raid on Radio Honzon's studics in late 856 when over
£30,000 worth of gear was "stolen’ legally. This may
not howeyver mean thot the DTL's new gear can detact
links, 1% just as opsy to find your locatioo by gossip,
phone taps or Just by following you. Links can make
wou persenally safe, if they can trace one you could

always ten two, of thies,. dhat they don 't and can't
do i8 probect your trensmiEber, (v main wdyvantages s
that §t allpws you to go lve Mrom the studio, To
protect yourselfl you might as well use o timerto
gwitch the gear off and on remotely, Tlmers wee
precty easy to build, and you can buy kits, but good
anes are hard to fnd off the sheif® ns they con aby-
fously be tsed to make bombs, A good one to buy
is the plug in varety, used for fooling burglars when
you're on holideys, o by landlords to deter sguatiers,
For remote sgwitching you can alse make sound
activated switches, via a radio lnk, or ‘square wave'
gwitches, vis a phone line (see diagram in Tech Sect)..
What none of these devices can do however & 1o
turn over 4 tape, 5o you still have to go to the site
to do this, unless you want to brosdcast for less than
an hour.

AeMC. Wod nasd IO dpnalder
miw Yeu'll Est ihn  dlgnal Froom
the studle "o Ehe  TERAERiEtEr.
The saln PRICFLILY 1A TA SnEWTE
ing studic e aa AFFficuly  ae
phapintla to Lraos, Wo DJs  wan't
E#T naught and fined langa duss
of manap. To A 1niA au need A
werien of compled. Riddan 1inia,

Tha firak ona  ffém  Ina
mtudle wlll Ba tha Bodl  escurs.
mowtm infrac-res; {ilme TV remnte
conteol UALEND  oF peRsibly  am
avan gafer METaod. This may Then
B4 folloned BY & mlorowava iins
Te iaMe The SLERAL &CEOES  ToWn,
Hhare 11°a convarted To YIF  fop
the  Final trip ta tha
PrAnem] TTEF dlia,

Tha OF1 =111 nead 1o  wars
haonwarde from  Che  trAnamiftar
sits Ir Jatest the links. The
UNF rapmstar s wsuBkly  FRiriy
asny to loeaps - wnlon  soma
amall mtatians  Naven't pet
raallusd.  Migrgwave Jlnss ara

iranisl11ar,

laa® autump,

Infra-rad
adVAnT mga

mars dLFficult, puf  Eiven  Eima hawdar,
thay cam he  Found, Bealoslly,
the hlghar '  FrRAUeREL. The Firaves

more giFrdeult hY i@ To find tha

@42 b b &= el

BNT tha OTL are now
Eapabla of Sindlng Just  about
any radio signal sFTer importing
mew FraoRing ZenF Crom Ths rg4 Tima. IM THe FuUTurs W RLY S8

Llmka P e

undetsotable unises wou FIRd She
tranamitter oF Teesiver - The HeMen LT Antresely ALFFlewit o
T haw
sommwnloatians in
ands thay 'va Found & recelver 1t
won't slwsys b8 ssey T PlRa
whars ihe giEnai is coming Freom.

wus  plecks of

e aTetlos ie
oniy oPsrating ome dav & week, LT T
aF  DafOre  The
OTI have Floished go1  very Far
With egulpEent
hidden on ouildimgs, flading 1he
Fraaise  logRtlon mAM Ta aven

Thay may Jies

goem the onain.

lpading sdge over tha OTI, But

thay're CATORINE wE PIOWIV R
BRESanT HATAOAA. WO ET,
Pirates ard moving on all  the

lagars Delng ussd a8 1imnem  {&et
As Far CETSREA A8 au  TRAAKD D).
Lagers sutelos tha vislole Fange
Are SORDLATALY UNdeTRSTADLE  &Rd
Q&R TEAYAl Lares dlETARCES whish

T il e

far saoral
RATTlar Evas

Fing TRE TPAASELTTEE.

Ra, how much Ooes  ThiE  all
eaat¥  BTAPTing AT Tha @TWdla
Taps 1iass poprhl oy could
SEpEST T8 bay Around £EG5 oF ao
For & FessenADly OdetenT B8t af
SHULPEEAT . Link sgulpesast would
AEoUAd FLT ] kg,
Sapanding ypen L18 complanific. &
BaAs L &hd ARIenna ays#lam sSould Da
Typleally around £300. dwpendling
wpan Lhe SMast TWpe, halghs  an
antanna gaip. Theh Finallv. vou
Sould aAWgEcl T8 DAy AFOuRd  EFSG
PaF  IFAREELTTSr. Tooal 2R
ardufd £, 300, Sure OGE&Te  The
1/ mililon For ILAY

it Thise®

Ll s Ehd
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CONFRONTATION

& good teck i you can get away with (b The DT
md pelice (they novmally coly bring s few) are
wide open to attack [ the mouse becomes  the
catl!) when coming to get you. The problem is that
in future vou'll have to change your station name,
froquenoy, anm your radio voice and they'll nlways
be on your trail, The ygood thing is that f pirntes
start actacking them they have 1o bring many mors
police with them, and can only do it when spare
police are available. Also they are always |ooking
aver their shouwlders, and have to be more ol
with their stsvelllonge work

(Ine ezsy way 1o hit bock, on tower blocks.
ia to tmap them in the lifts, The leckout signals up
when they're (n and you throw the maln power
switches in the lift room. (Careful you don't trap
resicents as well), Then yvou take your gear dawn the
the stairs, beating up any of them you meet on the

wiy, and malke ofl. Their cars are alse vulneranis,
usually thoy're parkel] unguarded around the cornet,
[£ you'te gong to attack themdirectly moke sure
vou're well mosked and tooled up and have enough
shill and numbers to get past them. Go straight for
the police officers and disable them before they
an make their ‘officer in distress’ call (take or
smisaht their radios, of have somecns jamming ther
[requencies),

Crther direct ways of hitting back are, atiacking
the DT[ at theic bases, attacking their vehicles az
their  depet, obtwning home  addeesses/phone
numbers af chiel officers and harassing them, eteete.,

Remember, they have the entire state apparatus
backing them up, any form of direct attack should
therefore be anonymous and never spoken of o
husted about late, at belore hahohahahshahah;

eSS v = = - ___————— ]



together. ¥ou showld think senowly aboul team- al? Or better, creating your pimate with? Or ame
ing up with other groups who you browdly sgres you reaily worldng on your own career? Or trying
with (or dont disagree). For example st the moment {0 creals ‘community’ in your osm hesd? ...

penr and move It {switeh off the TX first, then the
tapedock DON'T rip out the aerisl when the TX is
sl switched onl),

When the lockout signals a maid or anything
very suspicions (eal. 3 cop oo Ghiing too close
too often) immediatelly swiich off, cismante the

Building Your Pirate Station.

We're not islking here aboul commercial
pirales, where 05 just & matler of having good
Fnsncial beckingpopulsr D' and hit records,
plenty of ads jingles and news meplayed from legal
STADORE.

We'rn laling sbomt e “do 1 yoursell
community or political pirste, starting from sguare
one, and dong something worthwhile and onpinal.
The truth js Lhat most commercial pimle, ia Ut
eHort to offend nobody and build towerds a
posible licencs, practioe benvy sell cemorhip mml
e often =8 boring.tansl repelllve copitalint sexing
eliist and even & antl-Jemocratic o Uhe logal ones,
though thers sre o few exorplions.. Such pirales
Ere obsessed with Eesging thew technolofy wcre
and atiacving the ‘competition sl every Opporiun-

Ty,

Semaller Soo-Commercipl pivates arw 10 & differ
enl siostessnd can only s amd develop
by co-operston, mlh he sventuel mfe of breslnng
the Salr ml commercisl monopoly of THer Mg
esiy’s " sirwwves.

YOURSELF.

First thonf you Gesd & a0 misresi 0 soumd,
enl snmmesthing worth seying or playing. Gert a boid
of a mike and & casetie deci ind play sround with
it Eecord yourwlf secord any snd everytiing.
Listem mnd mecord off the mdio, off TV. off
peoplss sterece. in the sireet. Play beck your
resulty, s whets yOou wenl wroog., and Iy agaen.
Nots down your resalls mnd sess aod discum them
with ottes. Hesd sed find oot swerything you can
shout somed e mecordmy dmd think sboul why
you want to be & radio pirste. Jois the Free The
Alrwares cEnpaen and read By “atio Crimes™
talleans
THE GROLUP

You peed 0 find more pocple with simslsr
dess and not just “hangers on’. Tou need o grt 1o
e each other well.ind out who you can o,
snd ditch those you cn! Membens shocld be
prepared b0 share in the tmabks, riaks and fnances
equally sceneding to thelr abifities iin practics Lhis
mrely happens). Hold regquine meetings,  jut
ewping In Louch can be o problem n big cites. Go
for the maximum Opconmsio Fveryons Lnows
whats goang on. Beware of the power freaks, eyo
trippers, party buthders «ic., who are rure (0 tum
up soonet or [1ler.

A good point o stz i owith fund mising,
arganising  gigs. jumble sales, mestng, sponsored
wrnli of whatever, withih can cemeny your goup,

who have no mdio in thelr Tirst languase)
you'll weni lo advertse widely through ethmic
arganisationg. 1f you're o ‘revolulionwy’ gromp
planming 1o claim respoasibllity. for srmed actions
you wonl wani Lo sdvertise at ofl. Minodty music
slations are the most common. Bul we'd adviee
you 10 widen ani deepen your group, of join with
others, I you'ne going o bulld =nd ‘maintxn the
commiitment (and camhi o keep A st=hinn going.
Many musie siationi get hecking from cluts, snd
sre e platform for the disguatingly egotistical end
inane Dd's who work in those clubs Sech solid
backing B a good idea however I you're munrmeng
s station youll be bard poshed 0 fond mxe a5
well. If you see your stxtion ss part of a wider
movoment (&f. -, womens. =Y, anmrriviet,
animal Oghtasetc) Yoo hould oy fo get reguiac
backmg from that movemsnt. Another good thck
B o suphon off mall Emounts of cash reguisnily
from council chanty of shudent mpion fonded
bodies which your members e involved in. What
you peed i income, not s lobewn 220 3 week
would do i repuler. B some of your merchen bave
good joba they might be sble to do I, othenwise
you coukd be ted @ wils 8 DOGey MAKISE O0-0F
or smill busines Oos exzmpe of this v the
squattens pimaies i Amsterdem. who can get &
mnall requlsr come from 8 fund pbdeed By 2
pmail tax on drok o osgustied pubs end cafer
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{late 1956} there mre dozens of such groups who
have {alled 10 get Community Radio Hoences and
are dying 1o get tpeir stulf on wr, though almd (o
"o pirate’ in the present hoatile climate.

The ides of "Open Accem’ i Lo share &
frequency, studios and even rEnemilling  gear
to slart with, with diffsrent groum, The advantages
are obvius . more money coming In from mome
sources, lem equipment needed lo begin witha
pooling of techoieal abilitiea, mory political clout,
more paftcipation, Dgger audlences eic. A good
way 10 approach this ides b by having public mest-
ings, contact Free The Alrwsves Campaign. etc

The probiems come wilh coordination, politi-
cal poelry pomible =f)ration snd e sharing of
ks, For an Opon Accem prouping you nesd
regulsr democratic mectings of sll mvolved | a2
lemst monthly) snd iwist an full sttendance. You
beed 8 [ew good people who ere into orgrnsing it
nd malong it work. Another problem & with
twoadcasting  You should sim for everyone having
e own ear and bicedcus! team na 00n B YOU
=, o you will by mone difficult to stop by the
poiice mnd DTL S¢ you should mest on every
Foup producing Tapes providing at et two
tosted peoplr repalanly both Lo te brosdomt
eam snd o work om the technical mnd beckap
sde of it (bulding, repeiring punchasing ele)

Open Access staliovn drpend on coopersbion,
i you hawe that then 5 the otter sdvaniages come
o piay, out you afw fghticg all Cw time ageimmt
Cul Eurving, n this ey, W0 be competitive and
mdividuaint. The dem of Opee Acces radio have
beeny pinesered in thia coumiry by statiocs Lie
Shelfiekd Pesce Hadio, Our REsdio and Cambridge
Commenity Exdic and its worth uudyng their
expesience guile cosely, @ well o Ube example
of yuch siabons end Federations of parstes in olber
comnirics. (Sex ciacwhase & this bookl [t often
fatal to ailow ome person however betavoient Lhey
may sesm, Lo become 8 leader of spoicespenon
for an Open Access @ouping. The siraight medis
also love this to happen,

LOCAL | "COMMUNITY™ PIRATE RADIO

The word “comemunsty” has lost any ceal mean-
ing, through minme and over-use (of ‘Cammumty
Policing’). The ofd sevle communities xee & tring of
the past (i they ever really existed) excopt on the
Soap Crperas, ks the fystern Dreaks s all down ito
individual comumen. So U you're talking aboul
"Community Aadio”™ you should be guite olear
what you mest by o, el what ihe Blals meass

Local pirate radic is a more clear idea. There
ae many advantages 1o broadeasting locally, eg.
more brosdeast sites, harder 1o get caught, room
for more pirates on the broadest band, chesper
emser 10 bulld transmitters, closer contact and parti.
cipation of listenerete. [n 8 big oity 15 & good ides
Iur;;mmmnmhlnynmﬂ\uh:mm
whil you're brosdoesting locslly or citywide. ¥
mdlmhﬂ.wlmmgﬁnmﬂﬂpr-:‘
ible. If your station is appealing to one small saction
of Oeteners it may not bowever mair sense 1o do &
loczl wtation, becsuse the potentisl listeness afv
fewer o local station should aim st & fwivy wide
wction of the populstion. An open acoess sation
would work well on & locel besk s conedizanon
wionld be emsier, nd all kinds of mierest snd min-
ority groups could be penusded 1o make
mm-mmpmmw
e mch oasier to gel. &4 s the possibifity of mobil
imng people to defend you when stiarked e a
popular siation in the ssiddie of a lerpe
estate. Local brosdoasting m immer city amees can

Emitstions of heigh! and the power of ther em-
milten. hough very few allow my access or me
Ehesnseives 23 8 local voice snd resoures,

HOW TO MAKE A STUDIO

Back to square one, yoo se fooled
Hpes and microphones, bot soon m':um“:
want your own studia. If yoo hawe no cash don’s
Iet that stop you! Motz of the gear can be bormorwe)
o start off with, For begtnners purposes & studi
ia tﬁunmu,-mq:huri-nuthﬂ_m
L]




After that [tz just practice apd patience,
knowing and collesting your materinl, and getting
more oF better sound gear as you go along.

Having saidd that there's plenty of tips we can
give you, A permanent room is handy. Sound proof
it i you can, eardboard, layers of carpet.cgg boxes
or styrafonm are all good, Try to plan it out before
you start $0 a8 to have gverything withing reach of
the aperator{s), while hoving snough room [or the
interviews and group work (See Diagram example),
It you build your own control desk you can drill
noles ond wrrange for oll the leads to dissppen
and join up undemeath, much less hassle, [ you're
buying cassette decks try o get something also
suitable for cutdoor work. Try 1t out before buyiog,
eg don't gel one which leaves o Joud click on the
recording whenever you lift the 'pawse’ button.
Quality and editing are better If you record your
final product fram the mixer onto o reel to Tesl
tapa revorder, though that means perecording
onto casaettes for broadeasting, and o pood cagsetta
deck can glve near as good results and 15 chesper,
If buying a microphone s worth getting a good
directional one suitable for stadio ond ocutdoor
interviews, and make sure the ‘impedesce’ suits
your mixer. A ‘cheap’ £60 disco mixer will do
the job (you can even mix Chiough some stereo
units], If you lave the cash go for the fashy
new  E150 range with buill .in graphic equaliser
with whieh you ean do wonders, Another tip,
keep mike lexds, din leads and power leads well
seperate from each other and make sure sverything
i well varthed |from the chassis if necessary), [f
vou sleo have ‘hum' problems with cassette decks
try plugging (n the power lead the other way
round! (i wheee (U goes into the deck), L ¢heap
tumtables, nol aulomaties, and buy anes which
uge cheap cortridges, as you'll bave to replace them
olten anyway, Use good guallty cossetiy tapes how-
pver I TDK's are just about okay) Cl20s are Dest
for lepgth of programme. but et the best or they'll

tear of jum.  ©n the turntables put inoyour own
onsoff "eus' switches, for ease ol operation. ‘When
sou've ‘eued' o record to whore you want o start,
‘urmn it a full surn back, by hand, 1o avald “slow start
up noiser, . Try and-have 2n LED meter on the mixer

e [

Wil i Ui Cinmd papw eecorder, ollow the needle to
wu ok i the ped for musle eecording, but only
Il way up for apeech recording. For group
Interviews an cmpi-directional mike can be handy,
apd pay speclal atieption to sound recording levels
and background nose, Don't use a telephone in the
studjo. Though the phone is the lfeline of democe-
atic racio. in the presant climats % means you'll
be busted andfor bave everything in the mom
recorded by the police,, You replly do need two
turmtables, and gt least two chssette decks..All
these tips, and more you'll pick up as you go along,
but its good to work out a standard 'how Lo use
the studio’ lesson [or newcomers. Pay attention 1o
safety, eg have the plughoard (fused) well put of
the way, and dopn't allew coffee or beer near the
pear, Head a book on basic sound studios.

One last tip, lock 1t up well, especially if its oot .
your own pome, and barricade and cover any
windows. Thers’s.one sure thing about accumulating
sound gear..sooner af later someone'll nick it

THE PROGRAMME........

This entirely up 1o vourself, No need to follow
wny conventiops, Some pecple sy vou have to
‘magter’ conventional programming before vou can
do sgmething different, Other say If you do that
you’ll pever do agything different.

Again there are some hard loarmed tips for pirates.
Its good 1o talk with all sonecerned bofore starting,
make a list of all the possible material pathered,fmis-
i, interviews, sound effects, nows ilems, jokes. or
whataver) and try 10 put it into some Kind of order.
A signature tune or jingle =o't such a bed iden, as
peaple recognise the programme by toften after
they've Forgotien the name. Repeat the nome of your
programme often, but aot too often, along with your
frequency and broadcast time. Put your important
items first (eg a demo next day.your appeal,etc) as
its always possible you may be busted before the
programmg ends. [ you're expecting a bust put all
your best materisl fint and keep the progmmme
short, Lse first nomes [false ones) ond try to hove a
frendly, relaxed atmosphere and  give everyane
fresent a go en the micrephone and control desk.

i b L
While throwing out conventions don't fmrget that
we're all conditioned 16 quick variery ancd short ait-
ention spans, Long single person interviews are not
on, no matter haw interesting, but newd breaking up,
alse remember people are continvally tuning in 1and

aut) mid 1 ddaing long pleces you need o *llash baok! s the most poewerdful pubiliciy and  you o shaokld
the story so far, You need variety and internction, coertainly  court  thae  bestards  ronning  the  [ocal
without sticking ln jingles every 30 seconds, Try TY news, this kind of wppencance reaily does stick
and make it interesting/enjovable/entertaining both in peoples minds and start them talking.. Steangely
for yeu and the audionce, otherwise why bother? enough the media are not overly hostile to pirntes,
Style and themes are your department, [ts easy providing you're just an oddity, nol o direct threai,
on radio to get artogantly carred away with an idea Many media workers hate the shit they're forced o
of your own ego, or with 'in’ jokes or political hobby -8 produce and admire the ‘romantic’ pirates. You
horge, watch out for this, Practlee with using the should piay on this for all it worth, and abways try
gear, good prepamtion and ressarch make everything and get your [requency and broadeast times acros.
go much more smoothly, Background musie and They will someiimes put you on, as an interesting
fading music in and out can be very effective f done B8 item. Hemember that pirote rdio (s o ‘victimioss®
wall, A large studio, tea breaks etc., heip a lot, The erime!
more time wou put in the better the result (usuatly) If you're a2 mainly music station you should
you can spend a whole night making a good one hour ublicise where people lhten to that type of musio,
current affsirs programme, for instance, if you have your own clubof course, you're lnughing,
More than that its hard to say, so much depends Join Free The Airwaves and get publicity in their
on the pecple, the subject, the projected audience, poper, Write articles for radio papers, and da benefit
the time of broadcast etc,.You should actively go out Egs, public meetings, media stunts, whatever you can
and seck feedbnek and opinions Irom people you manage. Choose & catehy, hard hitting dame for your
know have listened, Probably you wont ba dble to do station, 1f vou're doing political stuff they 're going to
phone ins and mail is slow and erratic (dont worry if go for you anyway, so you might as well get value
you dont get 2 big postbag few stations or progra- for effort!
mmes really dob. ks easy to become cut off and feel Remember, if you want to be a particlpatory
lke you're talking Into a vacuum, or get a complotely station, you'll have to go out and seek feadback, Get
wrong idea of what kind of peopls are listening. out an the street and do interviews wherever you can.
Making programmes i3 teally not that haed, howe- Take along your casgecte recorder to every type of
ver bad and inexperienced you ape, you ean guite event, the more different voices and views the better,
easily improve on some of the ‘aural shit' being
pumped out by legal stations: over the airwaves, 24
hours per day!

BUILDING LF YOUR PIRATE STATION

[ts hard to give mdvice about longer tarm develop
ment, but there's o few things worth saying, First
of oll its important to pace yourselves. Tts essy to
start off with a [ot of enthusisam, then get busted off
the alr, or just bumt out with too much work or too
few people. However good or different you are vou
will be very lucky to bulld up o regular audience or
mass support overnight, Though your potential no.
of listeners may be hige you can expect reponse to
her slow. Breaking dewn passive consumption of the
media ls not easy, Huoving your own clubs, events,
regular demos ete helps, o8 do deamatie publiety
stunts. You need to work outl what you're aiming at.
We say support, participation and a large number

FUBLICITY

Publicity is very lmpaortant, especially when you're
starting off your new station, Of course your majin
puablicity i3 to keep coming hack on air, no matter
what, But if you're hoping for & minority audience
to tune in specially you need to advertise s lob whers
those people are likely to see or read it, Be wamed,
there's no real tradition in this country for iarge sonde
support for pirates, and people often tend to
consume the medio e forget instantly they switch
off. It could take you o long Wme to bulld up the »
regular, purticipating audiense, and the solid support of listeners 18 a good wm, But you may just be
you need to atttact new bload, break even financinlly broadeasting as 3 way of pressuring for a licence
ete. y {which s a bit of a sellout and a plpedream), [deally
If you're alocal station your pubiticity is obvious. you should plan abead and gradually increase your
Iy a lot easher, _and: you can poster, geaffilt or even broadeasting times, while developing all sspects of
leafler your entiew fecoption areq, If you're a wider - your station, rather than going all out and then
:lmtm-n mlnire sure you'rn always mentioned in the collapsing at the first "must’. The best advice then
whats on' papers and get articles or imterviews (it is w0 cperate well within your capabilities, and to
any paper likely o support you. Send out tegular Jetn up with any other plrates who are not commere-
press roieases 1o Lhe local and national peess, and try il and nat mest, sexist or fueisk, Your longer term
to cultivole contpets  among the sllmy repiiles aim, as o pirate, should be 1o reach o situdtion whors
(Journalista). Almost any publicicy is good, bs those you have so much support (money, volunteers, tran-
peaple likely to listen ln 1o you will also likely read smitters, listener support etc.) that the state jost
bhohind the bias of the Tory press. Qddiy, one place cannot wipe you oub a1 will. The best hope [or
you should cenwy sevk publicity is on cadio, try pirates s to swamp the forees of repression by sheer
for instance getting onto phone ins, | On mdie you nambers, as happened, at difforent times, o Belpum
are already taliing to people who listen ta o TV, the Netherlands, France, [taly, and now, it seems, Ir;
If you can flnd any way or siunt to get onto it Spuin, This dess not smply chacs, biit cooperaiion.
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federations und sharing of the mveilable alewaves and
times. This swamping the slewaves i NOT golng to be
caused by the commercinl pirates, hogging, hiding
and mystifying the technology and even mbotaging
ezch other. However I wo do manage lo start
non<commercial movement of p cupahle of
doing this then commercia] pirates will jump onto the
mirwaves, with more power, and try Lo focce us off,
This would be a major problam 860 International

Section especlally {Laly.)

It 15 o mistake and an exouse to blame the Tores
and tho naw dracondin lows for the lsck of alternative
pirnted [n Britain, The main thing stopping us {3 the
lack of any strong combatstive movement { whether
It be workers, womans, snarchist, or whatever) in
which 1o bulld a blg wave of new pirates, though
thb:ru aro lternily millions of sympathetic people
ahoul.

Medium Wave

Advanmges and Problens.

At the moment FM bradeasting with al] its pdvan-
Lajes, & the fovourile for pirates. But ftn well worth
pointing out thet w1 lenst 25% of mdio recelvers In
Britain can’t even tecwive FM, so you can't pick up
most pimates on older radics. Another thing, in some
hifly zreas FM hroadessts have s very bad coverspe
arss. and a third advaniage, you cn cover a wvery
much bigger xren on MW, M leml potestislly. MW
can be the best choioe for you, empecially If you'te
& country arem, or in hills or mountaio or only
want fo brosdesst by day and aren’l too womed
about sound quality, MW oaasmillen are also fxidy
rhesp gnd easy 10 Duild, snd becsuw you se a
exysial theres oo problem with tunmg or with
‘sprogs” |Earmenics). Thoogh the sntenns 5 = huge
length itx jost & roll of wire, and doein't necesserily
hare to be up high which ghva you 3 guite diffesent,
i sl feeted, range of pomible Brosdeasting sites
sxatosphere, pot by line of sight like M,

Of course these's lots of other dEsdvantagm,
ooe B poumd quality, and sereo B out of the
gueston, d theres not moch oo pacr on the
wave bend, chifly becamse of & bost ol Emropesn
stations, which betome srongetr af night, beéolling
out yomr reletively wesk signe! (this b due o simod-
pheric changes we are told), The TX & slso tegger
ind heavier (aboet 12"XE"XE™) st you'll probably
e 1 1Se cur hatleries.

Ooe thing [ forgot. i yoo want 1o meack pny of
the 30000 prisngers in Bt jods you musl s MW,
FM = still cenned I prson. for some typically petty
reason,

It = also sgresd that you're peoomily less likely
to g=t busted. In the present repressive climate thacs
well worth conmdering.

HOW TO BROADCAST ON MW (540 - 1600 khaz).

YOUR TRANSMITTER.

Enough genersl talk, 5o you want (o brosdeast on
MW. So here's how Lo do it Fimt, your tramsmitter
Modiom Wave Denamitteny sren't 3o hard o Baild,
any good amateur radio buff could do i1, and there's
people aroend who will buikd them (reckon W0 spend
S0t BLBOY rhum-:mmumd

leeps ¥ou of Ireguency wilkout the problams of FM.
B you have to decide from the start which freguency
you're polng Jor and stick to i, or buy & new erystal
When choosing your freguency remember thal 3
musl b divigible by 8. 8W freguencies mve sepernied
Ly % Eht by internstional tresty. If your signal
domn't conform youll probsbly heve vour signal
ruined iy & hormible whistie, and certamiy have the
D71 and palice down on you fster. If you have
probiems  peiling a MW tminsmitter you msy be shle
o buy & kit (Bee Conlacts) or adspt an amateur
radhio transsnitier.

SETTING UP YOUR AERJAL (Medium Waye),

Security precautlions and preparation ore the
szme a5 for FM. But there thie sbmilanity ends, For a
start your total serial length B ' your wavelength,
so il your wavelangth was 200 metars, for instance,
your seriad would be 60 maeters long! You use ordin-
ary thin single strand wire, Buy a roll, keep it on the
roll pnd messure it oot, melre by metre, Ideally the
serin]l would point straight up, but thals just nol
feasiple, unles you hsng it oul from the side of a
tower block of & steeple, or suspend It from a balloon
{only the balloon blows eway), The mormal method
is the "dogleg’ which works [ust fine (Bee Diagram)
The ideal site s & fleld, or deseried common land,
far ewsy [rom houses, with two tall trees [only 32
il possible poplars mre best) about 30 to 40 metres
spart. Now sirng the ‘dogleg’ beiween the trees
and down Lo your TX withoul touching branches or
leaves. Sounds impossible? 1f you heve a trained
monkey thets just fine, Otherwise Ly our method.
Fractice and palietce i hecesary .

Bring along with you a calapull. 8 Jong reel of
70 It strengih fshing line, and plenty of Jead fshing
weizhis (nol oo henvy Jor the cnlapuil]. Also some
cmal] plastic mings (cut ol Nde of plautic conlainen
work fine).

ADAFTING A MW TRANSMITTER

I'm pol pactly m expert on this =nd the
fellowing mfo comes from the US. Apperently you
cEn eady toy ecood kand tadic hem tressmithery
and adepl them. The best to go for & the Vicng
Valisn: (200wan) or the Yikng Eanger (Towmzz),
both mede by Jobmson & Co. These here mafios see
well budt, have excellent o, and movecver heve
bt | VFO's ( varable freguency oscillstors} which
make ther gmpls o modify to work on e top end
of the AM band. Al you need o do to the BF {mdin
Isquency | citcuits 3 10 add cepeitaree o the 160
meteT tuned cituita And all you most do o the
auchio cireuits b to bypam Lhe fre pressp | ssemng
you'te mmng i line bevel imstesdd of & mie lewel
One other thing. you must bypess the speech fregusn-
cy flter, which i located betwesn the Prd pre-asp
and Lhe doover.

When buying sach a 254 band kam transmitter
4) pet one with 150 meter capahility. b) Don't pey
more ihan L100 for one. c) make s 2 hes pinte
modiudation (look inside znd check thers zr= two

SAMPLE CHECKLIET. Things to bring along when
brosdeniting on Medivm Wave suldoon

Trassmitter. TX ballery lesie Cosette Dock. and
battery lemids. Do lead from Cosenis o TX 12
voll = 6 volt belteres (chasped). Earth lesdh
= saken. Aemal wire, TOlb (ahong ke end wesghits.
Catapult. Plastic rings. Dinguise grar (eg kite fabing
rodsi. Screwdnver & pliens. Soldering ron & sobler
with 12v trassformey (I possibis). Programmee cue-
oitex. CH'S or Worches or whihiles. Plmtic sheet or
harge umbrellss (for pess 0 rein). Pebdgiaees, Food
md doek Esdia receiven. Walerproofs (warm)
Possibdy a tent.

Tie cos end of the fshing line 10 & lead weight,
learving the Bne coiled nestly wnd loocsely on & piecs
of bare ground. Then (bw the lead weght from the
catapult right over the cenitrs of & troe! Go mnd search
for i (dom't Oy thix at mighl). T on your pletic

mhmmmmp_m:mmnmumm
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from the top and te the line. Now back Lo e

nt-nﬂmlﬂm-imthnﬁulh-m'.

and n-rl.;-lh;n n Gl it susp
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tropa too far spert then too olese. When you finally
get It all set its hardly worth taling it down again
after the broadcast, though you should loosen it off
o1 [t']] suap in the wind.Disguise it if possible, A fur-
ther probiem can bo with kids and pasgers by,
disguise your sctions, bringing slong fishing rods or
a kite Iz a good ploy. One of the best broadcast sites
& & clearing in o large wood. On Medium Wave
remember, you can g0 right outsde the city and gtill
oover it and Jols mage Desides.
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SETTING UP THE GEAR | Medinm Wave 1.

Sez the Diagram The trememitter shosld be on
wet pround. I s dry. wet ®. Mud 3 pood stuff. The
merial wire should be tag: afl the wey. Bushes are an
adfvantage, for conCeslment, but don't et any touch
the serial, You power supply is a 12 volf car battery.
Bring two, weall chavged up, if you're brosdrscting for
more than a few boum, Medum wevwe wms lots of
power. [f your TX 8 on meins (250vAC)H vou'll hewe
1o gt It adsnted usng & Totary imvertor®, iis mot
difficali. A lorry battery & the resl thing, bt winat 8
drag to carry'H the=es a clanor 10 0 On maies by
rurming & line from somewhers, you shoald po for
Otbterwise wear old clothes snd gloves agams scxd
spills. When choosing yous site Balancs the need for
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SWITCHING ON

Connect up vour babteriess, load up your casselts
player with a ‘il tapd! and you'te ready to go, (Ses
Diagram B 1
1} Tum tuning adjuster to the right Gl the meter
ghves the lowest reading.
23 Turn *lopd” ndjuster Gill meter rises about 50 mill

ampa.
3% Tune again till it drops shout 26 M

4} Load up sgsin as above,

B) Carry on procedure tll s gel o loid ol bt
150Mn on o 20 wall traosmitter, or 100Ma oooo 10
watl wig. Your lnst toning adjustment should produce
vittually oo dip on tie mgter neadle.

&) Adjust wodulstion o relation 1o other channels
to med vour beat sound, Use s mdio receiver held at
lenst 50 yards nway for testing.

T3 If there is cenclkling, knocking or bad sound, repeat
from the beginnleg. Check that your stajes are in
well to danip ground, thae all lines am well separaied,
that aerial &ésn’t rouching trees, hold receiver further
away, elo,
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11 you've dene all the shove you dhoulid e broad-
casting Joud and clear, 1F yoor sigral i1 still wratched,
chanees sre your crystal is burnt aut, or something la
blown., Then o home.

If all i wall, switch off and awatt the time your
programtne 8 due © start, Don't detach aerinl wire
with the TX still turnad on.

PACKING LIP

When yon'ee finighed switch off [mmedlstely,
Then dbeonnect everything and pack into holdalls
of large plantic bug, Be especially careful carmying
il UX with its deligate valves. You should hiove
poveral sites, ond switch a8 ofter et you ean, Don't
ro-use u site after an aitempted bust. If you have a
good dey safe stash and are coming baok bost leave
your transmittercassette deck and leads there, and
Just take the batteriés hack for rechargmg. Sach a
stash should be in cover, he quite sure o hidden
walehior of bod with binoeulars couldn't spat you
stashing the gear, Its likely that the DT] will send n
men to shesk up and waleh you, prior to planning
u hust, so be careful, even when not on e, don't
relax till safoly home.

WHER ON AIR. PRECAUTIONS. (Medinm Wave),

Read the FM chapter ‘How To Got Awsy With
It’. Alot of those precoutions atso appiy.

Ab o MW zite your chances should be much hetter,
you need one person |Ust to sty noar the TX, In case
of kids, pesserd by ete,, snid to grmboor hide it fast
when they get the donger signal, On many sites yvou
ean work out lookoul points o give plenty of
waming. However you might as wall sbondon the
hislteries, and certainly the aenal, |f you have o run
far, If you have fransport or good esgape routes you
con try a cleen getaway, but a gafer method isto hide
the gear waell | not too close to the perdad if its 1oL sp)
und peat ke, Wa favour bunkers, holes pre-dug and
lined with waterproof, under rocks, with heavy lids
eovered with carth and bushes. In theory thoy could
find these with dogz or metal detectors, bul we've
never haard of them succoeding or aven irving. (Yoo
cold elways bury hits of metel all over the place),
The possipilities are unlimited, If you're on the ball
there’s no remson they should get the gear...and with-
out that they have a lousy case aginst you,

BUSTS..JF ALL GOES WRONG

You're nicked. (See Legal Section).What youo say
te them depends on the cireumstances. T they
haven't got vou, duay it point bBlenk, give them
your cover story and & verifiable address, wnd stick
to your story no matter what, The problem with this
is if they have pieked others and thoy glve diffarent
stortes, a different name for you oic.  Best digouse
all thig beforohand. If caught on the hop, best say
vau don't know any of the others. Yol're
caught in the set or with the gesr. Give them
a wyerifiable nome and address and refuse o discus
the matter further. Mo matter whaot, Poople have
meaaged to get off in the post, evon with the gear
i their hands, but under the new lawe this ia
unlikely.

Althouogh they can arrest and charge you, Ulegal
broadeasting s st normally treated s o “summons

{eventuallyi, then sumimonsg you by leiter to nppear
in vourt, This opens possibilities of getting away
with 1t — vou may by able 1o bullihlt them with a
fulse name ete, (though they can now held you oo
suspicion of doing this for theee days). They will
normully ‘ask 1o accompany you o the statlon’,
ar if they've mided your flat may intorrogats you
there and them [f you refuse 1o go to the station
they will arrest vou (for obstruction, insuiting words,
suspicion of stealing wlectric ete, gte. ) and toke you
there, whers you can he nbeovewad by police and
0Tl The ‘protext charge® is often dropped later.
When ntervlowoed in the station it's bottor really to
refuse to sy wnything, sspecislly U there ave several
of you, coverstorbes wauslly foll apart under  long
anyg  detailed questioning. Hewaver silesce usoally
mems they wll hold you longer, If they get you to
the ztation they aee preity certain to photogrph

and fingerprint you, You can't refuss under the
naw Police Bill.

When nicked your best bet is to remaln calm,
Demand to ting your soliciter. Don't panie, it’s
not the end of the world. Smife at the bastards.
Have a good kip in the cell - you've donie your best.

FIGHTING YOUR CASE. {See Logal Section).

Tt's usually months before your summaons arrives,
il they decide they hove o cese. Get logel aid if at all
posaible, and a good sollcltar who knows the.by now,
pretty complex legal stuation. Flead NOT GUILTY,
bt bewars if you have money, they may 2Ward costs

against you if you losé Get your Bust Fund together,

with pigs jumble radio appeals denations all round ate.

V'3 poced to campadgn  aboul vour bust on the air if
your station i3 still golng. Most commercial {oead
‘conservabive’ | plentes don't do thiscarrying their
pid for respectability so {or as to lgnoms thelr own
beat weapon. Make sure the address you gave when
arrested is ‘clean' they could possibly mid yeu (o
ook for further evidence. If you're a politieal station
watch sut for suspicious break-ins where nothing is
stoien,the Branch often do this,

Gat your story straight, get any witnpeses to wrile
out their statements togetheranake copies and give
them to yout solicltor, Don't trast your solieitor
too far, they sometimées say ‘plead guilty” just to save
themselves touble, U he/she starts gotting cold, [eet
pet yourself o new one [they don't like this at all
but (b gan be done), Geb your sollcitor to ask for
coples of the proseculions witness statements in
aebvance of the coss 2nd make sure you see them.
In court dress neatly and be polite to the bastard
{maglsteate) and the lith. Have s good “hard luck®

atory for your solicilor to Lell, 1 PIWEYS ool Do ny
you're just getllog marmsdistarting o new  Jolete
but don't sy you have money or the Caor will b
bumped vp higher. 1 you're golng 1o 'bend the trafh’
a little dem’t tell your solicitor youw're doing it, ancd
be mere fridnds watching in eourt don’t start luughing!
The DT1 and police will lle moyway,mare likely than
net. get your witnesses to foous on thess les and
your solicitor to cross question them oloscly,
aspecially any police witnesses,whao are moce stuphd
and ipexperienced In this kind of case. Demonstrat-
jons outside the sourt are good for publicity and can
intimidate the magistrmte i big enough, but don't
always help your case (eg. if you're pleading 'damb
bystander’ how ecome all thess peopls are so
concerned about you?) If you want press, send out

‘Press Reluases at least a week in advance, so the hacks

can put it in their disries, and phone sound with
ramindgrs the day befors,

Your fine should be pald by the Bust Fund if nt
all possible. IC not extra costs should be divided up
among everyone in the slalion {always plead
poverty and ask {or time Lo pay),

When you've been busted once you shouldn't,
ideally, work on the broadcasting end agaln,
though you could still do  lockoutbackup,
monitoring ete., as second offenders pormally get
the maximum fine.

If wou win the case, ns quite often happens,
have g good party!

If you win there iz also some possiblilty, in
theory of elaiming the gear back, though this is
much less likely under the new laws. Ask your
solicitor about 3t, and if there's a chence get same-
one else, with some kind of receipt, to apply for
it anying they'd bought it before the huss,

Radio Support
Group

To jpin Radio Support Group and get updates and
development aid write (o
Radio Support Group, ofo Drowned Rat
Communications, ;
Box 010, 27 Stokes Croft,

\ Free The Airwaves

BCHM Box 1502, London WC1N 3XX

Hadio Crimes is the name of the FTA bulletin,
and will carey full technical updates on these
desigees, and mech more. To join FTA and rec-
eive the bulletin send £2 ( far organisations £10)
ta the nddress abave,

offence®, Which means they question you, let you ga J 0 IN N 0 W
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Legal Briefing

The following is 2 summary of the legal aspects of unlice-
nsed broadeasting on land in the UK. The Acts of Parfiament
are:

Wireless Telegrapby Act 1949
Wireless Telegraphy Act 1967

elecommunications Act 1984
Ehkh we'll refer to as ‘the 49 Act’, ‘the 67 Act’ and LI:l'lvl! 84
Act’. We also include info aboul your rights under criminal
law generally, but NOT details of changes under the Police
and Criminal Evidence Bill. (Not then enacted. Ed).

THE OFFENCES

The main offence is under section 1.1 of the 49 Act as follows

"No person shall establish or use any station for wireless
telegraphy or install or use any apparatus for wireless telegr-
aphy except under the authority granted by the Secretary of
State, and any person who establishes or uses any station for
wireless telegraphy or installs or uses any apparatus for wirel-
ess (elegraphy except under and In accordance with such a
licence shall be guilty of an offence under this Act™.

The terms ‘siation for wireless telegraphy’ and “apparatus for
wireless telegraphy’ are interpreted (s19.1) as referring to stat-
ions and =pparatus for emmilting or receiving over
paths which are not provided by any material substance con-
siructed or arranged for thal purpose, of ic ene-
rgv of & frequency not exceeding 3 million mHz. for purposes
of conveying messages, sound or visual images, or for the actu-
ation or control of machinery or apparatus, or for purposes of
radar.

So *‘apparatus for wireless telegraphy’ includes relay transmitt-
ers (links) and remote control devices as well as broadcast tran-
smitters, (And also TV transmitters but possibly noi infra red
‘links' Ed.) The term ‘station’ i ambiguous and i=n’t interpret-
ed more under the 49 Act. Strictly speaking a station refers to
a ‘place set apart and equipped [or some particular purpose’
and in this case should only refer Lo the transmitting site, and
only Include the studio if progs. are live, or possibly if broad-
casting takes place from the same premises as the studio.

For an offence to be made out under this section it has to be
shown thai you bave been involved in setting up or using a
transmitting site, or installing or operating transmitting gear.
Any of the site crew could be charged on the angle of being
‘involved in establishing or using a transmitting =ite’, But unl-
ess programmes are live it shouldn't include people who make
programmes, suppiy tapes or interviews, advertise or provide a
addresz. The DTI did once threaten to do advertisens
fﬂg:s aiding and abetiing but this hasn't happened. (also not till
1986, Ed)
Under the 49 Act its unlikely that you'd be prosecuted unjess
the transmitiing gear has been tracked down or traced...........
--.{bul under the 84 Act you can be. Ed).. and you had to be
more or less caught in the act.

Section 7 of the 67 Act (as substitude by s77 of the B4 Act)
provides for the Secretary of State, for the purpose of prevent.
ing or reducing the risk of interference with wireless telegra-
phy, to make orders applying restrictions to wireless telegrphy
apparatus of any class or deseription. Any of the folowing
actions are subject to restrictlon under this section:
a) manufacture (whether or not for sale)

b} selling or offering for saie, letling or offering to let on hire
ot indlcating one'’s willingness to let on hire

¢} having in one’s custody or contral

d) importation

(its made clear that manufacture includes construction by any
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(condensed and added to from: |
FREE THE AIRWAVES. June 198

FREETHE AIRWAVES

BM Box 1502, London WCIN
3XX

Free The Airwaves is still
going strong, as an informa-
tion exchange and promotion
group for radical local pirates.
In this book we print their
transmitter designs, up to
25W, (any queries write direct
to them).

RADIO CRIMES is the name of
the FTA Bulletin (with full
technical updates), to joinand
receiveitsend 52.00
(minimum donation) £10 for
organisations to the above
address.

method or the asmembly of component parts).
When such “ordems” are in force a, b, or ¢ are offences
the 49 Aect, though in the case of ¢ (possession) the
‘withoul reasonable excuse’ are added.

In 1984 the only order in force was for d, importation, &
thic appeared to apply to only CB rigs (with an inbuilt or
nected microphone or microphone socket). And the pe
for importation is only confiscation (under the Customs
Excise Management Act, 1978),

(However by 1986 it seems that &, and b, have been Invel
by ‘orders’. According to the Feature, ‘Pirates and the fa
in TX magazine, Jan 86, with the same max fine of £20
no prison sentence. We have no reports of any prosecut
for sale or manufacture, and as late as Oct 86 a TX rig =
retumed by police after being taken in a drugs raid, with
advice..*You'd better not use that'. Ed).

THE PENALTIES

49 Act (Section].l) The main offence of unlicensed broads
ing. Iis a summary conviction (ie magisirates court) and

maximum penaity i 3 months in prison or & fine of =p
£2000 or both. In practice present penalties (1986) =
from £200 to £1000 for a first offence. It depends whem 3
are (in Ceniral London fines tend to be much higher than
where) and on the mood of the magistrate (check they
got shares in your local IBA franchise!) Fines are likely
greater for persons seen &s ringleaders, and for 2nd or 3ed
ences, with the chance of a suspended sentence after
convictions. (But we have no reports of anyone going to ps
yet, and some people have a dozen convictions. Ed 1986)

Also under the 49 Act (s1.1) its an offence to listen to g
radio.So your entire audience is breaking the law! We &
record of one member of an Our Radio team being done
this (they couldn't get him on anything else). He got &
fine.
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Under Section 7 of the "67 Act (manufacture, sala_passession,

not I:m.pa:rting}th-epemhyuam!huafm when such
‘Restriction Orders” are in force (see above).

Under Section 5a of the 49 Act (a5 amended by schedule 575
of the 84 Act) you can get a max £2,000 or 6 monihs prison or
both for ‘sending fslse or misleading messages by means of
wireless telegraphy, which are likely to affect any safety of life
service or endanger the safety of any person or of any vessel,
aireraft or vehicle.

Under Section 13 of the 49 Act (as amended by schedule 3 of
the B4 Act) its an offence if you're *Using any apparatus for
the purpose of interfering with wireless telegraphy’. (Deliber-
ate interference or ‘jamming’. The penalties are the same as
for section 5a above.

POWERS OF ENFORCEMENT

To bring proceedings under the Wireless Telegraphy Act
requires the consent of the Sec. of State. In practice this
means that the DT1 decides whether Lo press charges. So it was
usually (and usually still is) a summons offence’, If you were
taken Lo the copshop unwillingly it was either on a pretext
charge (like suspicion of stealing electricity) or unlawfully. But
the B4 Act (s76) (which applies to offences under s1.1, s5a,
and 513 of the 49 Act) gave a constable power to arrest with-
out a warrant a person who has committed, or whom the con-
stable with reasonable cause suspecis fo have commitied, an
offence to which this section applies, if the name and address
are unknown to and cannol be ascertzined by the constable,
or the constable hes reasonable grounds for doubting whether
the person has given their real name and address, or whether
the person will be at that address for a suificiently long period
for it to be possible to serve them with & summons.

This hampers wily from slipping off with a false
name and address (but if such an address is easily verifizble it
should still be possible. Ed) and in practice gives the filth
power to arresl on suspicion.

UNDER ARREST

Onee you're nicked its like any other arrest. You should
try and take notes, get the number of the cop who nicked you,
ask to see a solicitor immediately under the new ‘Duty Solicitor’
scheme, refuse to answer any questions, refuse to be photogra-
phed or fingerprinted (though they don't need a magistrate's
warrant now to force this), only sign for your own possessions
and not for the TX gear they may add on the list, etc.

In practice sinee iix the DTI and not the cops who bring

tions under the Wireless Arts you won't be
charged then and there. What they will do & interview you
separately and then let the DTI (radio Invesfigation Service)
interview you. You don’t have to say anything to them either,
don’t t=lk to that old charmer Eric Gotis who will

try and trick info and admissions out of you.

They’re supposed to let you go as spon 2s they've decided
not to charge you {vou get that by a summons). But they can
hold you up 1o 3 days. Keep banging on the door and asking
for your phone ezl The only delay should be while they
check out your address. though of course they'll be checking
if you're wanted for anything else. There should be no quest-
ion of bail if you haven’t been charged.

SEARCHES, CONFISCATIONS, FORFEITURES...
Section 19 of the 49 Act provides for the issue of search

warrants. They last for a month and authorise anvone named
by the Sec. of State to search & premises or vehicle and exam-

ine or test any apparatus they find. This didn't allow them
to seize anyihing till the case came to court, but this loophole
was never realised till 83, when there followed an upsurge of
pirates till the B4 Act brought in new powers.

The sesrch powers were extended by the 84 Act and
brought in wholesale confliscation powers (By 579 of the 84
Act which to offences under s1.1 s5a and 513 of the
49 Act and s7 of the 67 Actl).. Subsection 79.2 provides for
the incuzion in such search warranis of the suthority to seize
and detsin, for the purpose of relevant proceedings, any appa-
mtus OR OTHER THING {ound in the course of the search,
which appears io have been used in connection with or to be
evidence of the commission of any of these offences.

This new power allowed the current practice of tracing
and malding studios and confiscating everything, and was re.
affirmed by the Horizon Radio case of 1985, when a studio
valued at £20,000 was confiscated (down to chairs and carpet)
and, though the case was denied and the TX gear was never
found, the DJs were found guilty and fined in addition to
the confiscation.

When faced with a Search warrant don't open the door,
examine 1t through a window or letter box. Check the date,
(if its validywho it allows to seareh, if it allows for body search,
if it allows for seizure of evidence, any names eic. Then ask
them for ILD. to check if they are those authorised. After
that its an offence to obstruct them. If you have an escape
route, use it!

Under =80 of the B4 Act they can order forfeiture of any

gear restricted under 57 of the 67 Act whether anyone is char-
Fdnrmt. If you're convicted they musi arder forfeiture,

must be brought within six months. After
that you can forget it

Appsratns of the station does NOT include the studio
unles prosrmmmes are done live,

CLAIMING BACK YOUR GEAR
If you haven't been charged after six months, or if vou've

won your case (sometimes happens!) you czn in theory claim
back anything seized. You write to the Radio Regulatory Dept
of the DTI or your local Radio Interference Division, or better
get a pood solicitor to write, giving a clesr description of the
gear and saying you're the owner and can prove it. Such proof
could be receipts for items like batteries, cassette players or an
Identifying mark on the gear. Don't admit to anything else but
ownership, any other evidence that you've committed an off-
ence and you could still be prosecuted. (Ask your solicitor
first if there is an ‘Order in force under Section 7 of the 67
Act prohibiting ‘custody or control’ of TX gear).

GOING TO COURT

Usually §is by Summons, (unless under s5a or s13 it
be in the magistrates court) if you get one get yoursell a
solicitor who knows something about it and Legal Ald if at
all possible. Even if you're caught red handed you can deny

i mdmmeﬂmﬂletlnrﬁthit.ﬂynu‘mbuﬂﬂ
the truth a litde don't tell your solicitor == they won't go
along with . IT you think you have any chance at all plead
Not Guilty, ofien solicitors will tell you to plead guilty just
to save themselves the bother. Bul rememher that the Magi-
sitrates Court is basically controlled by the police and most
magisirates are right wing tories (the old ones are often mome

you. For instance the head of the DTI ‘s RIS squad, Erc
Gotis once told a magistrate he recognised an Our Radio mem-
ber putting up an aerial on top of a 22 story tower block at
night from ground level, the evidence was accepted,

Be polite and courteous and smile at the bastards if you
want to get off, and get your station to organise a bust fund
and benefit to pay your fine. You can appeal against the
decision, and you go to the Crown Court with a barrister,
check with your solicitor If its worth i, vou may have to
pay high eosts if you lose.

[ o s SR e S ————— 1]
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FOREWARD

The following is by no means an introduction to electron-
ics, there are many such books that cover the subjoct, but int-
ends W explore some of the ideas and concept involved In
radio broadeasting 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 lape mecorder or mixer, and finishing with a briel
discussion of aerials. At cach stage we will discuss the pros and
cons of varios alternatives and additional background info,
og. 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 io the other and back again. Frequeney is mess-
ured in cyeles per second (cp/s), which these days are known
2= 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 2= meaning the same as amplit-
ude. Amplitude can be measured in Volts {v). There is more
then one way of messuring amplitnde,

INTRODUCTION

What we are trying to is get information from one place to
fots of others. I'm using information here in a wider sense,
meaning speech, music ete., rathor than phone numbers of
local hairdressers or whatever. Now 1'm going to sssume we're
going to use radio broadeasting io achieve this, which immed-
iately rules out things like standing on lop of tal] buildings and
shouting really loud. We'll also assume we've got this info in
the form of an audio frequency signal, ie. whai comes out of a
tape recorder of an sudio mizer. 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 cartler {s determined at every
instant by the ampltude of the sudio signal, the carrier freg-
ency remains constant. In FM the frequency of the carrier is
determined at every Instant by the amplifude of the audio
signal, and the carrier amplitiide remaing constant.

Radio Electronics &
A General Introduction
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Frequencies between 30 MHz and 800 MHz are known as
Very High Freguencles or VHF. This corresponds to wavel.
engths between 10m and 1m. To convert between wavelength
and frequency use the formula

warelength (in metres) = 300
frequeney (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 mavimum deviat-
ion of 3 kHz. Wideband FM is used by the BEC and IBA for
madio broadeasting and for studio to transmitter links. The
standard maximum deviation for FM radio broadeasting in' this
country 5 TokHz. There is no simple way to ==t the deviation
of & transmitter without a Deviation Meter which i an expens-
ive plece of test gear. Probably the best way to do this ks to
vary the level of the audio signal going into the transmitter
{(TX) and listen on a recelver, 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 DTL

The police use NEFM as well, which is why if vou listen
to them on an ordinary FM receiver, which |s 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 io 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
serial. 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 broadeast 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, n
30 mile radius. If you write to the BBC or IBA's Engincering
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 blg 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 & frequency
which is 10.7 MHz away from any other station as for compl-
ex ressons (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 litile stroll throngh the whole system.

TAPE OR LIVE

What are we going to feed into our TX? The obvious two
possibilities are
3) A tape or cassette player.
b) Live, #ither 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 higgest pirates (eg
LWR) are going back to taped broadeasts. If the DTI trace
your transmission and tumn up all they can do is confiscate
your tape plater, TX and aserial, 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 g ‘Walkman' type of player, which are small, can be
battery powered and have ok quality and are cheap. An amat-
eur radio rally 1 was at recently were selling off very slightly
damaged ones for £2 cach. To reduce ‘noise’ or ‘tape hiss'
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passages, you can use a circuit known as @ 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 s DNL cirenit
in pari of the ‘Audio Embellisher’ project in the Jan 84 issue
of ‘Elector’ magazine,

If you want to go upmarkel 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 batery
powered as you may not always have aceess to mains power.

MONO OR STEREQ

The advantages of mono are that the TX is kept as simple
and cheap as possible, and you don't need a5 much power as
on siereo to get the same resull. The disadvantages ave you
don’t sound a5 professional, quite small pirates are now using
Sterco Encoders, and maybe people might dial past when the
red stereo light on their recelvers doesn't flash. With stereo
the listener can get quality the same ss legal stations. Weigh
againsi ihis the exira cost, extra circuitry and more output
power needed for the same signal.

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

BLOCK DIAGRAM OF STEREO ENCODER
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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 iz mixed in a balanced modulator with a 38kHz
sub carrler to produce an amplitude modulated double sideb-
and
suppressed carrler 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
pllot tone switclies on the Stereo Decoder in peoples’ recei-
VEIS.
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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 eazily got by (L+R)} + (L—R)

(L+R) — (L—R) = 2R
The resson 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 erystal resonating on 4.8640 MHz
is convenient as 4864 divided by 2 eight times is 18 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 vou'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 16kHz and Sterec Encoders are
designed to assume this figure. If you putl 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 guite possible.
In that case vou 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 wou want stereo wou'll have to know the bandwidth
of the link. If its 53kHz (= 38+15) or more vou 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 transmitied 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.u85, but in
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UK its 5048 =0 anything designed or bought froe
glight modification. In 'a mono TX the pre-mg
can be built into the front end of the exciter. Far &
such a network must NOT be in the exciter or §
with the composite stereo signal from the eno :
you need 2 networks, one for each channel, on 5%
the sterec encoder, They're actually often bullt ings
encoder.

COMPRESSORS AND LIMITERS

Compressors and Limiters operate on the same
but their effects and the reasons for using them s
ly different.
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A compressor compresses, it reduces the DYNAS
RANGE of its input signal. This means as the input amphs
varies over a certain range, the output ampliude varies @
only a fraction of that range. The graph shows a 2:1 cos
ion characteristic. In this case with every change in the
amplitude the output changes only half as much. The &
line shows a 1:1 non compressed characteristic,

But a Limiter passes its signal unaffected till the &
amplitude reaches its THRESHOLD, At this point the &
prevents the output inereasing much by compressing ils
much more strongly than in compressors eg 10:1,

Some American music stations and some pirates con
their programmes to make it seem ‘louder’ and more ‘upls
than other stations, This occurs cos the compressor keeps
average level of the signal high, even in quiet parts ﬂ'
prog. The flip side of this i listeners can soon get “I=ies
fatigue’ as constant compression can become boring lrd
gting to the ear, as if the music were rammed into it!



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
ooise 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 NE5T0 or NE5T1 IC.

Limiters are used to siop a signal’s amplitude going over
2 cortain level. Eg when cutting 2 master disc in record manuf-
scture, large PA systems at gigs to stop loudspeakers blowing
npyﬂmtmhurptin:nﬂemd,mmhmmh,h
broadeasting. In FM particularily, as the signal level increases
50 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
ywni;hlutthnhnhﬂghtmmt,ﬂmmlhud
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 sudio signal to it. The most common way
of doing this is by using one or two VARICAP diodes. When
& varicap diode is operated with a reverse bias the capacitance
of the diode varies with thai bias. The diode(s) is/are connec-
ted to a [requency 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
cecillator can oscillate on a lower frequency eg a third or hall
that desired and then followed by 2 TRIPLER or DOUBLER
stage. There are three main types of oscillator:

a) Varizhie Frequency Oscillator (VFO).
B) Crystal Oscillator.
¢} Phase locked Loop Oscillator (PLL).

VFO's

Thess are simple oscillators which can be built round a
single tramsistor. This can be:

Bipelss Junction Transistor (BJT). +

Field Effect Transistor (FET). _#

The problem with oscillators based on BJTs is that the
frequency is too dependent on the temperature of the trans-
istor. je a few degrees temperature change will result in a signif-
jcant change in transmitting frequency. For this reason oscl-
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 shouold =till 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-
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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 guin 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 2 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 Hsteners
who tune in immediately having to retune as you r frequency
drifts.

CRYSTAL OSCILLATORS

This i also a simple oscillator but incorporates 3 erysial
into the frequency delermining network. There are various
types of crystal (fundamental, 8rd overtone, Sth 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 crysial’s charact-
eristics when made. This is their problem, whereas VFO's are
not very stable crystal oscillators are too bloody stable and
iis a job to get enough deviation, You'll probabiy lose the
higher frequencies of your programme and stereo is right oul.
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 & 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.
It works thus: A crystal oscillator is used to provide a referen-
ee frequency. This is digitally divided by logic chips to a relati-
vely low frequency, say 256kHz. A VFO provides the output,
which iz 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 siganis. The
phase comparaior 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-
ezses the error voltage s0 a5 to slow it down {ill the phases at
its input are the same. If its running too siow the error voitage
is incressed to speed it till the pheses are the ssme. All this
bappens instantaneously of course so the oulput frequency
remains constant.

In this way the tempersture stability of the VFO n'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-
ey 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 & 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 s so low compared to the VFO fre-
guency N can be made to have hundreds of different values,
giving hundreds of different outpul frequenecies from the VRO,
So changing the frequencles is just 8 matter of clicking some
little switches. (Beats me...ty pissed).

Hang on a sec, the VFO is being frequency modulated by
the audio input, so its frequency st any given instant depends
on the voltage of the audio output. We don’t want THIS
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vatiation 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 [ilter,

This system can be simplified by leaving out the divid-
ors. If this is done you end up with an output frequency deter-
mined solely by the crystal. You've still got the wide deviat.
ion capability of course, which distinguishes this system from
one based on a simple erystal 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 broadeast 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 gei 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 &s cless A mode. Its function i to protect the osc-
illator from what is going on further along the circuit, especial-
Iy from changes in its “load” as the following stage is tuned.
The combination of oscillator and buffer together is called
the EXCITER and 5 a small but Tully Medged TX. Small in
respect to its output power. Typical values are in the region of
100 - 500 mW (1000mW = 1W).

AMPLIFIERS

To incresse the power output of our fledgling TX we need

to add an ampiifier. Obviously we are talking about Radio Freg-
ency (RF) amps, not sudio amps. RF amps have certain impor-
tant characteristics: 2) Bandwidih b) Gain and maximum
power output <) Input and output impedence.
BANDWIDTH This is the range of frequencies the amp will
amplify properly. The Bandwidth is ultimately limitea by
the characteristics of the active devices in the amp (ie the tran.
sistors or valves) but more specifically by lts type, LINEAR or
a4 TUNED amplifier,

A linear amp will amplify guite 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 herder to des
ring extensive knowledge of the transistors round
amp is constructed. Linear amps for VHF are uneommes
Tuned amps only amplify a narrow band of freges
they have a small bandwidth, centred on one frequens
is determined by the TUNED CIRCUITS in the input &
put networks of the amp, Tuned cirenit have a RESE
frequency. This can be adjustedby variable capacitor
as trimmers, to the desired frequency. The amp will
max output when the tuned clreults resonant frequens
same as the input froguency from the exciter. Tw
often operate in the elass C mode, which is more effices
A or B. This means more of the power being drawn &=
batiery or whatever turns into watts up the aerial =8
heat in the amp. They are relatively simple circuis,
easier to design. The bandwidth is a trade-off with guis
wider the hnnd‘width the less the pin_ The dissdw .
a tuned amp i5, of course, you have to tune it to the B
€F you're using and if you change the frequeney
voulll have to retune to maintain the gain of the amp.

GAIN AND MAXIMUM OUTPUT POWER

The POWER GAIN (=s opposed to 2 voliage of &
gain which & different) of an amp i defined =
power gain = ouipul power

inpul power

and i 2 measure of the amps ability to make its inpat

Power gsins are often expressed in DECIBELS (dB}

defined: power gain (dB) - 10 log, oulpul powss
‘inpuf powes

Amps also have 3 max output power. When this s

increasing the input power wont resull in more culpets

and may damage the amp.

In the case of single stage (ie one Lransistor) <&
amps the gain and max output power of the amp =8
the gain and max output power of the transistor &S
these we can calculate the power necessary fo oS
max output power. EG lets consider the populses
transistor. According to the makers data sheet this 58
output power of 4w and a gain of 12dB, First we'se
the gain in dB to ordinary gain

a'll-i‘-«. CdB)

i 3 ]
for example gain = I.C}"'%' = 10" =E

gain =
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Input power = Output power = 4 = 025w
Zain 15.85
= 250mW

Sa 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,
50 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 501 . 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
irom 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 ean use a VBWR meter
{also known as Voltage standing wave ratio meter, SWR meter
or a Reflectometer) to detect mismatch between TX and the
gerial, but the VEWR 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 switeh Is then set fo Reverse or
the button is pre-released. It now indicates the VEWR. A
VSWR of 1:1 is perfeet (no reflected power) and so unlikely,
One of 00:1 shows all the power is reflected back into the
amp, youw'll pet this with a VSWR connected to the amp
output with nothing on the VSWR output (unless its got a
built in dummy lead). You'll also get it if there’s a short
circuit in the VSWE meter. In either case switch off IMMED—
IATELY or you’ll blow your power transistor.

{JM-EFM-' .I"'J«Et:v-"pfllﬁ_

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
sigmal.

To tune such an amp vou need a LOAD connected to the
output {or it'll blow up). We could use an aerial but this intro-
duces an extra unknown guantity..the characteristies of the
gerial. As well as the fact that we'd be broadeasting, What we
need is a DUMMY LOAD.

THE DUMMY LOAD

This iz basically & resistor, made so it presents a load to
the amp's output independent of frequency (unlike the aerial),
The 3 things sbout a dummy load we're interested in are:
a) Tt 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 b0 To match the output
network of the amp.

When buying ask for one for the 2 meter band, amateur radio,
centred on 14bmHgz. Most test gear for fhis band ( dummy
loads, VSWE meters, power meters, wavemeters, RF volt
meters, frequency counters ete) will work on the frequencies
we're inferested 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-
¢y you want and not in the HARMONICS, Check with a wave
meter {more of this coming up). Another VEWR 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
yvou'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 sfage, end 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 ne
steps or jumps. The exception is, as the input power is reduced
at some point the amp will switech off, a characteristics of
Class C amps.

To vary the supply voltage you need a Variable Stabilized
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 2 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 effecis in various
parts of the cireuit 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 Gth ete. The amplitude of harmo-
nies 5 minimised if the output networks are tuned properly,
but they're still there. Oscillaiors and Buffers can also make
harmonics if not set up right.

WAVEMETERS

To detect harmonies we need an ABSORBTION WAVE-
METER wusually called just a wevemeter., Or we can use a
GRID DIP OSCILLATOR {GDO) or a gate dip oscillator, both
of which are known as DIF METERS. Most dipmeters have &
switch which turns them into wavemelers, A wavemeter has
a tuning knob, calibrated in frequency, 8 meter showing signal
strength, and some kind of short aerial. You hold the aserial
near & coil in the bit of the circuit your're interssted in, and
tune the wavemeter. It shows how much slgnal is present on the
frequencies shown on the scale. So you can see what frequ-
encies are belng generated in that part of the cieuit. [deally
ywou'll just find the [undamental, unless the circuit is a freque-
ney iripler or something,

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

Even with all tuned right you're still going to have some
hsrmonies generated by the lact stage. A sensible pirate wont
let these reach the aerial, ey if you're using 2 frequency of
102 35miz the third harmonic is 307.06Mhz which happens
tn be that used by USAF Upper Heylord's Control Tower.
You might think this funny but you won't stay on the air for
long. To stop harmonics reaching the acrial we need a BAND-
PASS FILTER.

Each amp bumps up the power some more, cos the trans-
igtor in each one can only supply so much gain. So if you're
the proud owner of a 6 watter and you're offered a 1000w
amp its useless as you'd need probably 100w input to drize
it 50 you'd need amps in between.

To tune a seties of amps on your TX you muost break in,
physically if needed, to tune each one at & time. Do this by
unsoldering components and soldering in shori 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-
cles, 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 drastieally. 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-
Iy 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 onJi needs a well

screened case (o stop harmonics leaking out. In fact |
TX should be well screened for the same ressom &
you used a shoebox and had your oscillstor on &
frequency of 92.25mHz_you could be interfering
of a local hospital 25 they use 31.75mH=. 1
ing and a bandpass filter will eliminate such possibiiite

CONNECTORS

As you may have guessed you can't use any co '
VHF as they have to match the amp and feeder. I‘.hr .
the UHF serles (pI.259 plug and S0O239 socket), UHF §
for higher powers as you can get o wider cable into &
N type is also good but dearer
FEEDERS

So you've got your nice clean harmonie free signal
out of your bandpass filter. we're on the home run. A8
left & to gel the signal up the serial feeder to the sers
we're away. BUT the merisl cable needs to MATCH e
ouiput siage at one end and the aerial at the other. THS
like ihe TX's output, the connectors and the sevisl has &
edence and to mateh this should be 5041. It also 5
LSS mymwmlwiﬂtsmp:nhﬂt.lﬂotthrm '
VSWR where you lose energy in the TX, s good VSRR
not mean the cable’s okay. Decenl cables for shori &
URT6 and RG56U. For longer runs or higher po
URGT. (URGT and URT6 are available fron Cirkit).

AERIALS )
At last, the serisl! You can run a pirate lmuwiug i

TX's, but if you know nothing of serinls you'll have f
eners. So you must read a book on it. I recommend “TRe
Metre Antenna Handbook' by FC Judd G2BCX. s a @i
back by Newnes technical books at £5.95. You may g=t
the library.Lots in it isn’t useful but he goes into things
propagation, matching, VSWR in better detall. All the

mhr;lmm[mﬂuzmmhmbmd.pentmiml
To coavert to other frequencies all dimensions (inciud
meter of serisl element, etc) should be divided by yous}
ency in mHz and then multiplied by 145. ez 978mm fa
becomes 878 X 145 = 137Tmm for 108mHz.
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POLARISATION
One thing to decide is what polarisation to use. The =
ones are HORIZONTAL and VERTICAL. To simplify §
say a4 horizontally placed serial produces horizontally polss
radio waves and 8 vertically placed one vertically pe
radio waves. To receive a horizontally polarised signat
need a horizontally polarised aerial, and for a verticsl
vertically polarised aerial. Most receivers on FM have hors
ﬂhpnhlﬁ&ﬁnmk,hutaﬂmuﬁlkmwrﬁﬂﬂy =
So what polarisation you go for depends on the amdis
expect. Eg on Sunday aftemoon you *d expect people &t
=0 use horizontal, while in Tash hour you might favour
?mmhulldmurﬂwtichs#ihlhpﬂm =
& used in legel stations, known & MIXED g 3 o,
the effeet uf:ﬂnnmbmnmgoﬂblﬂdmﬁﬂt £
twist the polarisation of your signal from horizontsl &5
al and vice versa, so your signal could still be picked s
wrong aerial, ]
Your transmitting site will affect your choice o
(see also Ch 2,How To Get Away With It). In the
the area you want to cover you'll need an OMNIDE
NAL aerial which transmits equally all Ways, whiks &
your coverage area you can beam the signal in | wis
DIRECTIONAL aerial.



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

——l—K L >
: L
[T PPt thaing 2
congal cable

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

by: L =_ 171,  metres
f (in MHz)
The impedence is about 72 SL which is close enough to 50
to be fed from 50JL 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:

View e Fad
from et e
o A here
:li,ook
which sn'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} 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 VEWR could be 50 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 BSG. c/oBox 010, 37
Stokes Croft, Bristol. Avon
BSI3PY. It costs &5 to join. Make
cheques payable to D.R. Commun-
ications.

FEREre s et a5 S e e T Ty e,
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'.['!EE 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 [requency 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 preferabie,
The Thandor PFM200A is around £75 plus vat from Cirkit.

APPENDIX B
UHF PLUG ASSEMBLY

UHF type (clamped screen)

L. Cutend of cable even, Remave vinyl jacket {in. Slide coupl-
g ring and adapter on cable.

2. Fan braid slightly and fold back as shown.

3. Position adapter 1o 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,

3. For final assembly, scréw coupling ring on plug sub-
assembly.

UHF type (clamped acreen)

UHF type {soldered screen)

1. Cut end of cable even. Remove vinyl jacket 1kin.

2. Bare §in of centre conductor, Trim braided shield. Slide
coupling ring on cable. Tin exposed centre conducior and
braid.

3. Screw the plug sub-assembly on cable. Solder assembly to
braid through solder holes. Use enough heat to ¢reate band
to braid 1o shell. Solder centre conductor to contact.

d. Eur final assembly, screw coupling ring on plug subassem-

.




UHF type (soldered screen) = —
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g e How to Draw and Make your own PCE by R A Bs
Babani Books. £1.95 from Maplin.
Two Meter Antenna Handbook by F.L.Judd GZBCE
Newnes Technical Books £5.95.
5 Ed VHF UHF Manual edited by G.R.Jessop G6JB RSGE
F z This book is a mish mash of i~fo aimed at Radio
Some is relevant, most isnt. The chapter on aerials &
a look. About a tenner.
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60 Watt medius vave tranemitter CAPACITORS VALVES
C 10,005 ofd 500v T1 B9l or GaE
C2 0,005 mfd 500w ¥ 2 6146 or TVOE2D
C 3 30 pf S0v
HESISTORS = all 4 vatt unless stated C 4 200 pf 50v
C5 100 pf 500w
C & 0.005 mfd 500¢
Bl 4.7 2W C T 0,01 mfd 1Esy
R2 27 WM C 8 0,005 mfd X+
E3 22K C 9 0,005 mfd 1Kv MICA
: ; gg’! € 10 0.005 wfd 50v
mE 220 W YC 1 500 pf (wide apa
% 7 (petween CT & C5) 4TK W SIS TANROUS Ve 2 1000 pf
H1 150 mi meter
ooILS 1 medivm wave crystel ( 1MEs = 1.5 MEHz)
L1 2.5 oH HP Choke T 1 modulation transformer (Woden ™ 1 or similar)
% :25 g:g ::"; E.. %:g L Metering point., DMesonnect R4 :frnm earth, 6146 grid cum;;:t
L& 2.5 pH §F Choke 200 md be set to 3.4 mhk by changing the value of EF 91 goreen grid
L5 & %urns 22 sug en. cu, wire round resistor if pecessary.)
L& 70 turns 22 swg en, ca. wire round 13" former.

Tapped at 5

40 turne

and then every 5 turns,

ESS0F There should be & link betwesn the cathode of V1 and the Jemee

C 3. C4.

50.




FREE THE AIRWAVE
TRANSMITTER PLANS

BEWATT DRIVER STAGE (DIAGRAM 1)

e @ L oo

4WATT VHFM Transmitter, parts and instructions ; _ = N-‘ @
* Get some double-sided copper clad PCB, enough to make boards in Diag. -

IT and IV, and a piece 1%" x 3. Cut PCB with sranley knife — score, bend,
snap. Cut islands with funior hacksaw. Clean with emer y cloth. Drill holes
1 /8" bit. Mark islands with felt tip A to X (see Diags. Il and V). Mark board.
Glue islands with Lochire superglue — one drop will do. Clean islands of §
any glue. Apply liberal amount of solder to islands with a decent fron, §
25watt Weller is a good buy, small style.

DIAGRAM I. ASSEMBLY ORDER

1. 3S8K51 or 40673 dual-gate mosfet rransisior &, &
Cuot two legs off to about 2107, opposite @
sticking-out bit. Apply solder. Try not to B :
handle trensistor, but use legs to position. Stick 61 G
these legx to slands B and E. Cut other legs,
press down and solder to islands D and F, &2 P

2. 33pf capacitor E
Same principle, cut one leg, apply solder, use T

other leg to position,

3. Wind 2 x 33pf capacitors legs together. Solder
to islands F and the negative rail, which is the
boerd. OLD  NEw
4. F30R resistor, 1/4 warr (orangeforangeflivown)
Keep close to 3, island F to board.
5/6/7/8. dx 220KEY L4 wart (redjredfyeilow)
o 33pf
10. Sépf
11. BBIOSE or RE205E vericap diode "'L
Spot nearest island. ?
12.  9F1 zenner diode
Line ncarcst island.
13. 4N7 capacitor {or 4700pf, or .0047uf)
14, 68K X (blue grey /orange) NOTE: i ;
15. .1UF capacitor for 100N, or 100,000 pf) fff I\ ' 2
16, 110K (brown brown /brown) LEADS -, \@ NN _a‘l .
17. Single piece of {nsulated 3-amp wire. 17a, Same S"...'I'E.m'- ¢ A . i "-‘.% =
18, 2-22 pf foil trimmer/variable capacitor (plastic) ng S S
Odd l=g is positive and goes to island G c
19. MCI0Z Toko VHF mounted coil inductor 5.5 ——— - MERT.vac Bovioe= S5, | e

Turms, 064 p H
This &= the most tricky component in the
Gmomit, due to difficulty in raising ferite core.
Sharpen 3 piece of plastic with Stanley Knife
to act &5 trimmer. Be patient. Order a number
of different codls near this one, so that yor
can expenment, 85 it is thic comp-ment and
the variable capacitor above that combine to
create the frequency for trmsmission. A

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

to heat up & needle in a flame, plerce undemneath, and then 1

push up.

C
N SSNW P

™
20.  RF choke, fived inductor ’
This isn’t ready-made, but you have to build it % ° )
yourself. Get & dozen FX 1715 ferrite beads =it
and some 28-gauge, enamelled SWG copper- p : MATE . Mahg wilt & woak suf igland pesctisng 2

wire. Wind wire through middle 6 times. Eagany SEICR Ny Fhan
Remove enamel from the ends, best way to Actual Size 2-1/8" x 3-1/8" with islands for WATT

do this is to tarn off then nse emery cloth. DRIVER STAGE (Fig 2).
e —— =R




22.
3.
24.

56pf
22K0
4N7

2NIBG6 transistor

Before bending legs into right position ‘@
relative to islands, we must heafsink

transistor. Small heatsink will do. Plus we

need silicon grease in a syringe. Put grease aronnd
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.

30.
31

32. 2-22 pfvariable

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

W ER BELow i in i
B i el e NPT o
TOP
~ EALTR
IWPUT COtE BEC iy
Nozi. 2nWaBLe NoilD, 2n38Le J
##This transistor can be replaced EARFH
by 2ZN4427 if used with
25C 1971 in place of the MRF237..
2N4427 has the same pin position.
25,  18-gauge enameiled SWG copperwire
Wind wire O times around pencil, shape legs,
scrape off enamel and solder.
26, 56pf.
27. RF Chioke. Fixed inductor.
Same as no. 20,
28, 4N7
219, RF choke, as above

2N3866 The larger the heatsink, the better, Se= Ko I8

SWG 18 guage enamel copperwire 10 turns this
fime.

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

The first board can now be tested once we

Tmm CB Coax. (See diag. V). We must fix Coax

to a UFH male plug (see diag. VII). Plus ¢

need stereo 1 /4" jackplug socket plus 250K00

log por and some insulated 3-amp wire.

To properly test and develop we need:

a) a power supply — 2 CB 13 8v 3-amp unit, or 4 12v car/mes
battery. '

b) a power/SW R meter—capable of up to 150mHz, plus dumemy i

¢} A frequency counter. This is the most expensive item. A :
PFM200A is the best value
We could do without a frequency counter, but if anything s
out, ie off the VH¥ band, than a radio receiver is no good
fault.

d) A cassette-player with a 5-pin Din plug.

¢) A radio receiver

Fit to power supply, fit to power meter. Turn on frequency 2

Set counter to 0,2 gate, put probe into left-hand socket (probe &

just a piece of single core insulated wire). Turn on power. Adg

parts no. 18 and no. 19. See the reading change. Choose a free

frequency. To adjust power, turn part no. 32 (to adjust varishis

capacitors, use a plastic trimmer),

If all's going well, plug in cassette (5-pin Din plug to 1/4™ jack

Tandyz). Put in your favourite tape, turn on radio, and if every-

thing's okay you should hear your tape on the radio. If sometisas

is wrong. check and double-check. If you can’t work it out, sems”

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.

N -

() = T o~ UHF ploa sedzet (Output t© SWR melaghoagial enZswearmey () = LBSWE
I:E. z soldegsd li'-;vid.iu\ahwgﬂ_ = @:‘- bomrd and rlslurd\g,d,-u_(,[g eided coppri clad Pos

To DRER U3

SCHEMATIC DIAGRAM FOR 4WATT
AMPLIFIER (Fig. 3)
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See olse Fuﬁ. b,
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3%

N £
5 T\
N D %w’

AcTuar size 4w 25 | Lw AMP? BoARY (mg 1)

33. 390 pf variable capacitor (foil trimmer).
34 Asabove
35. 2and a half urns of I8 guege rin coated SWG using
a f/4"dnli as former. e}
36. 470 resistor.
. RF choke, same components but only 3 turns.
38. MRF237 transistor Large heatsink. e
ViEw/ FREM ARSVE
40. 105\ resisior.
41. Huf.
42. RF choke — 3 tums.
33. NI& (or 180pf) 9
44, 2 turns 18 TC SWG Solder directiy to positive L=
leg of part no. 45, which is a 7-90pf timmer. Cut off -
leg facing away from island W.
45, J-90pf rrimmer
46. 3-90pf trimmer

We are now ready to fit into a box (see diag. VI). Get B x 3" x 14"
aluminium box. Drill holes. To put in divider, solder along dotted line
in ding. 111 and solder along side of divider. Don't solder together yet,
Solder TCSWG 18 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 sgame wire: from island W to centre of UHF female plug, and
from earth to ouler. Solder 447 eapaciror from the sterso plug to earth.
see din, 6 and 8 for positions),

If alls well on testing, using same procedure as with first board - you
should get nearly 5 watts with the 13.8v supply. To trim up power, go through
each variable capacitor starting from isiend P until you get the maximum read-
ing from each capecitor.

Now you must make an aerial. Get 10 metres of URG7 Coax. 4 merres af %
afuminium tubing {(either go to a specialist metal supplier, or get an old H or
X 407 VHF TV serial). Cut to the frequency required (see diag. V11 for calc-
ulation). Plus we need some %" electrical conduirt and aboutr 3 feer of 2°" by
1" wood.

To tune aerial to its maximnm efficiency. we wanl a sctting nearest to | on
the SWR scale. Experiment first with dummy load. Remember, maximum
watts and a rubbish SWR reading won't help vou get a better signal.

To test press SWR buiton, press SET button, slide scale till the meter
reads SET, then press TEST butfor- if its properly tuned, the needle
will drop to 1. Now ity with serial- don't worry about power reading-
with & setting of 2,5 SWR, this will get vou over a mile with a 12v
battery. Try acrial in different positions and locations. The best resulrs
will only come with experience and experimentation.

BOX & WIRING (Fig. 6) %:E_:ﬁmmy.&ﬂ

\"}’
\7"

7

AcTUAL S22 2% « 5%
2SwAMP BaArRD (Fis5)
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even ready buill, please wrile. Keep Inner wire as short gs you can " t’; =
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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 & 3 or 4 mile radius reception area from a suit-
able high transmitting site. The microphone or cass-
eite 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
feadback from output to input, and a stable power
ocuiput. In-built pre-emphasic means that the andio
quality is good.

5 Watt Transmitter : CIRCUIT DESCRIFTION

T1 is configured s a microphone pre-amp with enough
sensitivity for low impedence microphones. T2 and T3 are
mﬂu_ud to provide standsrd preemphasis. D4 provides
protection against the supply being connected the wrong way
round. The fleld effect transistor (FET) T4, (BF245) is config-
ured as an oscillsior (snd is & very good feature for stopping
the frequency from wandering). Two varicap diodes D3 and
D3 (BB105) or & double varicap diode (BB204) allow the
frequency of the oscillator to be modulated. TS Is configured
= a buffer. TS and T7 are eascoded to form 2 high periomm-
ance amplifier, with high stability. The transformer L2 ; L3
enhances the performance of this smplifier. C25 and R9 prot-
ect T7 from overiosd, T8 is the power

If the transmitter is tuned up at & frequency of about
38 Mhz (see later) the desired frequency can be set with C16
without the power output falling below 4 watts, Le. it should
not be necessary to re{une.

When drilling the printed cireuit board (PCB) use 3mm
dismeter for mounting holes, 1mm dismeter 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 @ more soph-
isticated 5W TX which has been translated and
developed by our Redio Support Group in Bristol,
The approximate cost of parts (excluding PCB
hogrd and case) is @ mere £16, once you've got
.:1_# of the m:. and testing Grgenrw

o join o rt t updates

d’ demlopmgm write ll:f nycany

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, ie all the parts in Figure A of
the cireuit First mount the resistors, then the diodes.
The symbol for a diode in the circuit diagrsm s sn arrow with
a bar in front of it. The bar corresponding to the broad ring of
the diode =nd the varicap, snd the middle lead on the BB204.

Next mount the eapacitors and trimmers. Be careful when
bending the leads of the ceramic capacitors near the body of
the capariior, as it can erack. Ensure the elecrolitic and tant-
sium espacitors are mounted the right way round. Finally
mount the semiconductors and the eoil L1, The coil
touch the PCB with all its turms (windings) and should
inserted with no tension on the tums, After testing stick it
the PCE with UHU (giue). This will improve frequency
ity and help prevent microphony. The coils are best wound on
drill bits of the correct diameter. R23 and C19 are soldered 1'%
tumms from the cold end of the coil (thats the end connected
to earih). Use solder sparingly to avoid damaging the coil
Mount the semiconductors the right way round. The pinouts
are shown from below._

E

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 cireuit, 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 snd adjust
R19 and C16 until the receiver goes quiet. This means the osc-
Mlator 1s 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 52 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 distorfion. It can be a bit louder
than all the other broadeasting 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 oselllator only oscillates
on one frequency. If it does oscillate on more than one
frequency, re-solder R23 (C19 onto the coil L1 a tumn 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 1% turns.
Exceptionally high gain FET's are responsible for the except-
jons.

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 oseill-
ator s 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 Td
and T5 should be no more than 2 to 3mm above the PCB.

] = Teaelis an o

Rotating R19 anticlockwise increases the o
frequency as does unmeshing C16. The frequency
adjustable between 80 - 150 Mhz. (If you want a highes
uency see later ‘2M Modification),

The final adjustment of the oscillator and tuning &
lifiers can only be done after finally building the trass
into its case and putiing the top on. If you want to
frequency often rotate R19 fully anticlockwise and
highest wanted frequency with C16. The frequency o
be altered using R19. You could possibly-replace C18
ceramic capacitor (colour black or red!). If you wani o
frequency under 50 Mhz add one turn to L1. I voo ==
BB204 for D3 you can tune across the whole FM band S
R13. The circuit Is designed so that the modulation
remains constant as you change the frequency.

Now the VHF amplification stages (Figure D of i
uit diagram). Begin by mounting the resistors and capss
The ferrite bead Dr6 iz threaded onto one of the R27s
All connections which go to earth (X in the circuit &
solder onto the top and bottom of the PCB. In all othes
solder only on top. Construct the transformer L2:L3 (see
K). Use 0.2 diameter enamelled copper wire for L3
round a ferrite bead 3 times and tighten carefully. DosS §
the wire too close fo the bead. Tin the ends. If you can =8
through the enamel, no problem. Otherwise hold the =z
the wire in a lighter flame and carefully scrape off the re
der of the enamel with fine sandpaper. Then tin with 2
Put bits of sellotape on the ends so as not to confuse &
with L2. Same thing now with L2, only its 6 windings 8
time, three right and three left of L3, spread equally ove
bead. Now mount L2:L3, keeping the wire ends short, ans
it in place with glue.

Next mount the trimmers. All the legs that are going &
soldered on top of the PCB should be tinned with =
beforehand, as should their respective contact poinis o=
PCB. Bend these legs outward at right angles so that the @
mer will lie flat against the PCB. Use a little soldering
(15-20w) and be very careful, the material the trimmes
made of can't take much heat at all. It must NOT be toscSs
with the tip of the iron. Check after soldering that yvou
turn the trimmers easily,
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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 TT (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 iz to prevent a short
cirenit 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 ean 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 iz especially important for L4 and L. L6 should be
approx. Smm above the PCB.

The printed circuit board should be attached to the bot-
tom of the case in such & way that the MRF237 is gently pre-
ssed sgminst the bottom of the case. This iz done with bolts

CIRCUIT DIAGRAM
BUFFER

I
n
|
|
x|
| (Fig. D)
I
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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 sereen will have
to filed at the bottom to prevent shorting. Wateh the trimm-
ers when soldering!

The circuit i= complete now, only Drd, Drd, Drb are mies-
ing. Connect 12v to the input of the 8v regulator and to the
top of R27, There should be & current of 30-50 mA. The coll-
ector of T6 should be at 10-11y. 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. Tum 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 clreuits and no tantalum capacitors connected the
wrong way round (Do check each stage meticulously before
connecting the supply) the only possibility is a broken frim-
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 Drd and DrS and clip 2 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 circ-
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 fo a
maximum current of 800mA (if you can, that is). Adjust the
trimmers C26..% C27.2¢ C32.4W C33..% (ie. C26 %
meshed, C27 12 meshed etc.)
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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 ome which is high frequency stabilised. Very careful
people stari funing 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 & watts with a 12v supply and a MRF237, which corr-
esponds to an input current of 750 mA to the whole cireuit, 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 transizstor cool
The MRF237 can cope with T00mA 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 izn’t noticeable, than to risk low reliability by the trans-
istor running too hot and blowing.

Using the formula T - 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 redueed
by adjusting C27. You should only do this after everything Is
built into the case as the sides of the ease affect the coils and
lower the circuit's amplification. In any case there Is enough
spare gain in the circuit to tune it uneritically 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 frequenev. 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 cirenit 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 funing 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

Lreis f!‘—ncis EEF on 5ame boord}

2Zm MODIFICATION.

oscillates at 't the frequency
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round the edge of the PCB, as far as the earth g
to, and round the edges of the screening walls. Solds
sides of the PCB and the screening walls. Now cang
ete, mount the PCB. Don't forpet heatzink composss
MRF237. Mount the sockeis and switch with all the
ents which are to be mounted on them (see diagrasmy ©
the output socket to C33 with the shortest possible S
wire, The earth connection can be soldered to 2 28
bolted to one of the socket's mounting holes. :
Now the final tuning. This is the same as the &=
You should not use a dummy load with a SWE wos
1 : 1.4. In practice the output power can be estimates
the power consumption of the transmitter, if you == r
efficiency is 60-T0% approx.
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Transformer L2:L3 wound on FX1115 ferrite bead.

(Fig. K)
L2

e e {

L3

L2

L3

COMPONENT LIST FOR 5 WATT TRANSMITTER.

R1 220

R2 470

B2 4.Tk
R3 1Im

R4 100k min. tmnmur,hurizontal
R5 100k =
RE 47k

RT 47k

RS not required
R9 220
R10 470k
R11 4Tk
Ri2 1k

R13 4.7k
R14 470k
R15 100
R16 2.2k
R1T 2.2k
R18 2.7k
R19 100k min.trimmer horizontal
R20 4Tk
R321 100k
BR22 100k
R23 220
R24 150k
R256 100k
R26 180
R2T 100
R28 2Tk
R29 2.2
R30 52 or47

C1 Inf ceramic

C2 Inf ceramic

C3 47 pf 16v elect.PCB mounting
4 10 wf 16v elect.

C5 1 of coramic

C6 10w 16v elect.

C7 15 . 16v elect.

C3 1Inf ceramic

€9 1 nf ceramic

C10 16.0f 16v tantalum
Cii &7 pf ceramic

€12 10 nf polysyrene foil
C13 680pf polystyrene foil
C14 16 ~f 16v tantalum
C15 B880pf eeramic

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

green, (eg. Cirkit 06-22001)
C17 b6.8pf ceramic
C18 plus C18°, €19 and C20 1 nf ceram.
C21 100 nf ceramic
C22 Inf ceramic
C23 100nf ceramic
C24 ,C26 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)

== = = S _ssuam o S PIRSTRCES SRS )l )

28 Inf ceramic

C29 100nf ceramic
(30 16nf 16v tantalum
C31 Inf ceramic
C32,C33 AsC27

D1 LED

DZ 1N4148 ; BBED%G

D3, D3’ either BB105G (two) or one . -M-!-'al-
D4 1N4001

T1 BC549 BC239,BC109 (pref C type) é;%

T2 astor T1

T3 BCH16

T4 BF256B or BF245B (not C type!) £+
T6 BF256B or BF245B(C type ible) & 60

Té BF254 or BFY%0 ' ,
T7 2N3866 or 427@ screen — connect to
T8 MRF 237_ SFise  geyaa earth plane

DR1 Wide band choke mounted directty
on tape recorder socket

DR2 3 turns of 0.2mm (345WG)
enammelled copper wére on FX 1115 ferrite bead
DR3 wide band choke
DR4 wide band choke
DR5 wide band choke
DR& FX1115 ferrite bead on lead of R2T
DRT 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 [eml;e bead
L3 2 turns of {same as above) "

L4 7T tums of 1mm (18SWG) silver coated copper wire on
8mm former

L5 3 turns of 1mm (188WG) silver coated copper wire on a
6mm former

L& 6 tums Imm (18SWG) silver coated copper wire on a
Gmm [ormer

L7 as L5

78L08 8v voltage regulator ezl oy

§1,82 switches sy e

Printed Circuit Board (PCEB)

850239 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 cire-
uits increases the chances of undesirable oscillations (proper-
ly called parasitic oscillations). To guard apainst this solder
components as close to the Peb as you can, to get an unamb-
iguous output on just ONE frequency!

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




the output sockets’ mounting holes. Solder a thick bit of brai-

ded wire between the fag 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
o 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 sereened audio co-ax.

3. EARTHLY DELIGHTS.
Its important to use a double sided PCB for the High Fre-

guency 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 fransistor 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 fransis-

tor overheats and is destroyed, or the heat meiiy
and then it overheats and is destroved.
Similarily any heatsink has to be all one plees
Even a setup like “threaded bolt- heatsink composns &
-case-heatsink compound- another heatsink™ doss set
enough heat to the outside air, (But here we're =ik
mega power situations you wont face with your &

5. CAN YOU PUT ANY ONE IN ANY POSITIONT

No. We'll have to wait till after the revolutics
If you want to use different transistors than those -
you'll have to check the pin outs to see which &
collector, ete, There are nearly a5 many pin ouis & &

transistors. Check in a catalogue or data book that
ments are compatible.

8. MATCHMAKING

If you want to use & telescopic aerial check the 1
before each use. You'll get much better results with &
aerial. You might get a better mateh without using the
extension. How far you can pull such an serial ouf dess
(among other things) on the transmitting frequency. .
ing can only properly be done with a VSWR meter, thats
its a basic piece of test gear.. See later under AERIALS,

Detail Of A Wideband. Choke.[Fie_T]

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 b of the 6 holes as shown on the diagram.

WHERE TO GET THE PARTS:

Cricklewood Electronies, for instance, stock evers
except the ferrite beads and the wire, Their MRF237 &
expensive (£7,05).

Maplin has most of the biis except some semicondus
FX1898 and the silver coated wire.

Cirkit stocks most of the bits including the FRI
ferrite beads (comes in packs of 10), the other ferrite &
and the silver coated copper wire. They don’t stock
semiconductors but their MRF237 s cheaper (£4.46),
Cricklewood Electroniees Ltd. 40 Cricklewood Broadway, &
NW23ET. Tel. 01-450-0995 or 014520161, Free ez
on request.

Maplin and Cirkit catalogues from your local W.

(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, a8 30w one
will set you back £9) you can build the rest of the circuit (ie

tl'ie diode, capacitors and choke) into the bodv of a UHF
plug.

Get a UHF T-piece connector and you can connect the tem

mitter output into the dummy load and power measuring
uit at the same time

MAKING YOUR PCB BOARD

You can make your PCE 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 fo Design and
Make Your Own PCBs” by R.A. Penfold. Publizhed 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.

T S P R R T T

COST

5 WATT TRANSMITTER. . . approx. £16, excluding 0
case,

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




80 Watt Amplifier

Description.

The following deseribes s Bw VHF FM amplifier. Input
and output impedences zre 50 obm. Output power is 80w with
a 12.5v supply and 15w input power. Iis possible to increase
the input power to 25w but this does not incresse outpul
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 & 25w design. The power amp can draw up to 14A DC.
Adding this o the current drawn by a 25 watl transmitter and
we're taliing 16A. You'll have to work with a car battery or
similar lead’scid bsttery rated at lesst 20Ah. If you have a RF
stabilised mains power supply with a 20A output capability
you could apply 135 volis to the amplifier and achieve an
output power of 110w. We suggest you only try this if you
have proper heatsinking snd gusranteed 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%
decresse. 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 restriet
the usable bandwidth to 2 Mhz.

Our prototype used & 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
tranaistor 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 connecwed 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
collectar This transistor is designed for the 145-17
this mnge. 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 26W

{max.)—design on p54. We

haven't built one ourselves yet.

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

AL 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 capacitorss so they
have to be specially chosen eg Unelco mies capacitors or Exie
high Q chip capacitors with low pass- C3Gdialectric. Becanse
of the small size of the chip capacitor{ they've a tendency to
overheat. Avoid this by using a combination in parallell to add
up to the correet value, which is 440-550 nf. The only variab-
le component of the input network is the trimmer C3. This
gllows ihe input network to be tuned across a wide mange of
frequencies, The input network has a narrower bandwidth
than the output network,

The transistor MEF245 operates in class C mode, and so
hes 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
i 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 the2nd harmonic, 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 C11, C12 and Cl3 have different orders o
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
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BOWATT RF AMP-PCE DESIGN (Fig. M) 4# S )
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amplifier, if the supply s 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 i5 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 intermpted
which diconnecis the power to the amp. This is shown by
yellow LED Db5. The amp is reconnected when the heatsink
cools below TO 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 Induectors 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
PCR 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 PCE 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
sereened from the High Frequency PCB, en which is mounted
the reverse polarity protection relay, the LED's and the DC
output socket PL2,

The high frequency input and outpuf 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 thiz dimension.

LATLRiN L T LD S e s e SR
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The sockets must have a durable and flawless conne 4

the earth plane on the PCB. The best thing is to cons
thick wire from the PCB earth plane to the case next
sockets. Either solder directly to the case material, or p
ably use tags bolted through the sockets. mounting holes.
BNC sockets have their own tags which you can use,

Drill the holes in the PCB. Apart from the holes for

transistor the PCB should be bolted to the heatsink at B

twice on .the base and collector side of the PCB. 7 Use &
M3 or larger bolts, Solder brass or copper strips along the

edges of the PCE to connect the top and bottom earth pis

together, do the same by soldering strips through the
where the emitter flanges of the transistor are to be sold

This is so the emitter will be connected to both the top
bottom earth planes next to the body of the transzistos

your PCB is much wider than our design we recommeng

introduce such ‘through contacts’ two times each ness§

emitter. There should also be a through contact near the
through capacitor. To do this drill a small hole in the
insert a thiek wire, and solder on both sides. The earth g
should have a good connection both to the high frege
sockets and the negative supply connection.

After these plumbing jobs mount the transistor 8

above, Solder the whole length of the emitier fanges. TH

are the ones on the outside. The collector is the smaller of
two inner flanges. Then mount capacitors C4 and C5. &
to L5 out of copper or brass sheet and mount these &= &

on the diagram together with C1 to C9, When solderisg)

capacilors make the joint as large as possible to keep strag
uctance low and achieve better heat conduction. The
ends of C1 and C9 will be soldered directly to the contmd
tacts of the BNC or UHF sockets later on. When so
the trimmers ensure to solder the contact which is com
to the rotating part to earth, otherwise you'll have Be
ems frying to tune the circuit with metallic ins
Before you solder in L7 you should mount C11, C12
then Dr2 and Drl. Leaving Drl out would be disss

itive base voltage = high collector current = new (s
The feedthrough capacitor C14 can be fitted now, o=
later, depending on which construction you've choses
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SIDE VIEW 8OW AMP (Fig. 0)
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After finiching work on the PCB it can be bolted to the
heatsink. Put 2 thin cost of heatsink compound on the bottom
of the mounting fense of the transistor. Bolt this flange to the
heatsink with 8BA or M3 bolts, The PCE is then bolied to the
heatsink in 4 places, using shakeproof washers above and bel-
ow the PCB at such 2 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 raied 50 ohm dummy load. Most shoriwave
dummy loads ean 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 vou use a dummy load in eonjunction
with a feed through power metm (or calibrated SWR meter)
this must be able to cope with 100w at 100Mhz =5 well. The
best solution i to get 2 complete dummy load power meter.
For brief standing wave and relstive power measurements
vou ¢an use the normal Gittle SWR meter, but iis recomme
nded that you reduce their sensistivity by adding a resislor of
sbout 10 X ohms in series with each gang of the twin potenti-
ometer. This prevents the meter indicating FSI) with the sens-
itivity set just above zero. Also the matching of the pentiom-
eter gangs is not guaranteed at the extremes of its fravel,
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. Bo switch on transmitter and amp just to take a reading
and then switch off.

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

TRAMTISTNE

few grand to spare). You'll need two ammeters, a 5A for the
TX (transmitter) power supply and 2 154 for the amp power
supply, assuming they're nol part of any mains supply units
you may be using. Useflul, but not necessary, are two volt
meters, one of each supply.

To sum up.lo tune the amp you need: A transmiller,
ideally 15-20w output power,tuned to the desired frequency.
A 12v 5 A mains power supply to run the TX. A 5A amp
A lead to connect the Tx to 8 SWR meter. A lead to connect
the SWR meter to the amp, being lested. 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. Switeh on the amplifier. It should
draw practizally no current, Now switch on the 15w TX
which obviously has to work properly. Read the
5A ammeier and the SWR meter. The SWR value will
probably be bad and the amp still dmwing 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.
Adjast C3 so the current is about TA, Now adjust C7 for max-
imum power output, for this C10 should be completely unme-
shed (min. capacitance) .Adjust C3 and C7 aiternately to trim
the amplifier for max power output. Depending on the supply
voltage and the thickness of the supply leads vou should be

sble to get 80- 110 watts, The little SWR meter between the
TX and the amp. should show & good SWR reading (less than
1 : 2) The amplifier current consumption should be between
10 and 14A. The transmitter's consumpion 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 Ity
all off. Think, This stuff is power electronies..ie it can get real
hot and start smouldering.

After this rough tuning tune the amp’s harmonle 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

15-80W AMPLIFIER —
g IM*"“ TEST SET UP (Fig. P)
j2v SA 2w 5A or
| ""'ﬂ":_t Supply tor bacteny
o i +
— |
T |sA I[ I5A
i Attt o TuMmMyY LoAD
| PLUGGHED STRANHT
|| S s R
AMPLIFIER ! el
TRAM SruTTER A SWIR METER. UNDER TEST ‘—I POWERMETER™T L umr LoaD
bl T <)
-~ - —{AH ~
;,I_I'ﬁ' H.HJ: H_H - LI E (A HF LA
Laﬂ.‘.fir;nj kWL L..jﬂ"u:-'pﬁpﬂ I'Eﬂ-p‘ mmt’_b‘tl&j ie

3



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 al some distance.
Now sel the dipmeter to double the frequency and approach
the dummy load again. Tune the dipmeter..you shouldn't
gel any other readings bui the one on double the transmiiting
frequency. If you get a reading that incresses steadily as vou
tune up the scale of the dipmeter this is an eperiodal 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 2s far as that harmonie is concemed , but there
is usually 2 fairly strong indication at double the frequency

Keep the dipmeter in position tuned to the 2nd harmonic
and using an insulated screwdriver with & short blade adjust
C10. Suddenly the indicstion 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 vyou want 2 wider bandwidth you'll have to tune up
differently. When performing the rough tuning (C10 compl-
elely unmeshed as before) turn C7 further than to achieve max
power so that the power output and current eonsumption 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 s des-
cribed above. Check the power output seross vour 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 4Mhg 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 getiing 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, Cb and CB are special due to their high quality and
extremely low induciance leads. Use either dipped mica or
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 insnlated from each other by
layers of very thin mica. Every second layer of foil is led to the
outside to the tag of the capaciior, the other {oil 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 vou can only get
cernmic chip use two in parallel cos of thelr tendency Lo heat
up. For the trimmers C3 and CT you can’t use anything but
mice 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
vou should use & miniature air spaced trimmer cos of its low

capacity.

To make the strip induciors gel some or brass

sheet metal of about 0.1mm thickness. This can be had
ully from craft shops. The silver coated copper wire is =
from Cirkit. You could use insulated copper wire for
The heatsink largely determines the looks and
ruction of the amp. There are special heatsinks the above
ribed PCB can be sunk into. If you can’t find one best @
standard heatsink of enough cooling eapacity, ie. &
resistance less than 0.5 degrees C/'W. Thtthlpeufﬂ!
will determine the problems when designing the heatsink
ection, feedthrough capacitor, case, ete.
For better bandwidth use MRF247 instrad of MRF 2
N:mﬂyymrmum:mm&unﬂqm !
this power into some crummy piece of TV co-ax cable,
mUmuﬁnﬁThunCﬂ:L

FARTS LIST FOR THE 80 WATT AMPLIFIER

T1 MRF245 or MRF247 {Raedek)

D1 IN5402
D2, D6 IN4002
D3 Red LED

D4 Green LED
D5 Yellow LED
SC1 16A fuse and fuse holder
FL1 Dinsocket 5 pin 240 degree, or what you fancy
PL2 two 4mm sockets, one red, one black
PL3 BNC socket or UHF 30239 socket with earth tag
PL4 80239 UHF socket with earth tag
5W1 90 degree C thermal switch (not thermal fuse)
R1, R2, RS, 1k ohm
RLI Rulay 12v 150fiohm, 16A contacts !
Cl 500pf dipped mica capacitor ortwo nf ceramic in par
10 or 15pf Uneleo or Semeo

or Erie high Q C3G dialectric

10 to 80pf or 15 to 116pf or 30 to 120pf mica comp:
jon trimmer
500p{ (440 to 510) Uneleco or Semeco
or two Erie 220pf in parallel
as C4

lﬂﬂpIUndnu Semco or Erie
npfl}nelmur&murmlﬂpfmmmnnd

ﬁtnlﬁpl'urtrhumn

3.3nf ceramic, preferably chip ceramic
10{0nf ceramic
Iﬂ’,p.l'ﬂ-ﬁt tantalum

nf feedthrough capacitor, boltabie

3.3nf ceramic

3 X 35 X 0.1mm brass or copper strip

5 BERDRE ggggggsgﬂaa 2 88

3X25X01mm * -1
3X15X01mm*™ . e
3X25X0.lmm “ ey '
3X35X01lmm “ 1 -

3% tums 1mm (1BSWG) silver coated copper wire
6mm former

6 tums 2mm (14SWG) silver coated copper wime §
Tmm former

Drl, Dr2 wideband ferrite choke (see parts list of Sw ¢
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 TNQ.
(0992) 444111, y
RAEDEK Electronies, 102 Priory Road, Scribers Lane 8
Green, Birmingham B28 OTB. Tel. 021 474 6000 i

Also useful are Cirkit and Maplin catalo from your i
W.H.Smith. g i
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FM Aerials: Construction Plans.

Thass plans Feluds detells e e conatruction of stennas suitable for the Fid
Drosoosst Bemsl, Thair (& rothing magical about thair design, st bastc rules
Jowvernifg e onelrmeios of antynma oysterns, 'l'r:.y can tharefore De modified o
vl S Gihee e les as semll. They work egueally well for the trafnsmission of
AL, FRA, PR, PR, ana W .

BASIC FULES:
1) An artenna and s ransmission line should have the same value of impedance,

) An half-waers dipola antenna nas 3 ominal feed iMmpedence of 75 chims.
{(3) Two gimilar antennas cormectod in parallel heve 172 of the roemal rnpedancs .

(%) Generally, the siTective power ncresses directly 5 the rumter of antennas e,
(3} An pfMechive power gain in one direction results in a power loss somewh=re clsa.

(&) Therse iz alweys a loss of power in & trensmiesion [ina.

(7} Tha smaller e size of a transmission [ine. e greaater (s loss.

(&) A 1/4 wavelength of trancsmission line Can SCT A% An IMPedance Transformer.

&) A V2 wavelength of ranpmission line extibils the same Impedence st both ands.
(10} A V4 wavelength of ransmission e can act as an RF decoupler.
(11) & 1/4 wavelength of transmission line delays 3 signal by B0 degroes (1/4 cyole).
{12) Radio waves travel st the spead-of light through space (and air).
{13} Radgio wawves travel slower over wires and through cables.
(14} A muper low VESWR iz not nesded, a WEWH of 1.5 er sven 2 to 1 Iz acceptable,
(18) A 100 foot plece of RG-8 coox allows only B3% of the povwar 10 reach the antenna.

(16) A 100 foot plece of RE-50 coax allows only 50% of the powaer o reach the antanna,

{17) Radio wavos trovel at .66 light speed through cables with "poly" insulation.
{16) Radio waves travel &t .52 jight spead through cables with "foam"” lnsulation,
(18) Radio waves trovel ot .95 Llight speed over large wires (pipe, o) {uninsulated).
{20) Radio woves travel gt light speed ovar vary thin wires (uninsulated)

Thae above are simple rules thak do contatn exceptiona. But for our purposes they
will do just fine,

ANTENNAS DISCUSSED

Slmple Stacked Wartical Dipoles  Overtical Polarczalion)

[rarted Yoe Antanna (Horizontal Polarlzation = somea “Vertical)
Half-Wave Phased Colinear Mertical Polarization)

Stackanle vertioal Olpoles (Yeartical Polamzation)

Stacicable Horlzontal Dipolaes (Horizontal Folarization)

Circular Polarization

Angwers for 100 MH2

{1) Wounlongth in inches = 11851/ Fy, 1781100 = V18,11 inchas

A S 118,01 =i 20 "

i
)
¥
o
n
X

2} 1/4 Wavelangtn {poly) oo =

= B0 x 25w 118,17 =323 28 ™

1]
fi
"
fa
i
L

3 /4 Wavelength (foamicoes
(4) 1awavelergth(lerge wire)s 55 x .25 = S IS x 118N =20 05 "

[5) /4 Wavelength (thin wire) =1.0 = .25 = 1.0 .29« 118,11 =29.52

8y VA Waselergth (poly) cosw = G x S0 x B8 = A0« 118.19=32. 08"

(T} 1/2'Wavslergin (foamicoes = .22 «.50 x 2w B0 = 118,11 = 25 23 "
(@) 12 Waselerg (large wirel= . 08x .50 x B8 S0 11A11 =55 10 ™
(3) 12 Wavelength (Min wire }=1.0 x .50 = 1.0x . 50 x 118,11 = 50.06 ™
(0] .8 Wawslergth (space or air)e B0 = B MBIV =SS .
(11) 34 Wavelength (Thin wirs) «TEm TEx 11811 =88.58 ~
(12} 5/4 Wavelergth (Thin wirs) 1.2% = .25 x 118,11 =147 _c4~

Aborss angwers “roundad—ofT™ to the naarest 176" for 100 Wy

E;; :;ﬂ”';'ﬂ" {7y 48 /2"
o [4 8 18"

3 241sa" ; 50 "

(& 28 % (10) o4 19 %

8 mifan (11 88 H/a"

(5 = " (') 47 3/ "

Tha above calculetions heve been made for 100 MMz as a "center® freguency for
the Fi band, For precise results you may wish 1o do your own caloulations for your
particular frequency of operation. Stmply divide 11811 by your frequency in MHz to
obtaln your wavelergth in lnches. Use that figura with tha other ecuations to cbtain
the necassary dimeansions.

SIMPLE STACKED VERTICAL DIPCLES ¢Flg. 13

This la a very simple yet affective antanna. |t 1a constructed from lengths of
FG=8 coaxtal cable. The uppermast radlator ia st a small wire of 1/8th inch or
lass in diarmater, [t may be soldered to the conber conductor of the aoax, ©F you
may simply use the inner concuctor of the coax (taelf. You can hold it up straight
by attachlrg a wood splint along its length and securing that splint to the coas be—
Teww .

Fig. | Simrale Stackeds
“Wertical Dipoles

—

e« —

"

e o e e S - —]

Tha contor conductor of one coix |y soldered 10 the outer Conducine of the nExt
come, 80 80 on down to the bottorn.  The Botiom section on the right 15 5 DIEce of
coax with the conter conductor cut off completaly. It o used as 5 1/4 wavelegh




9

Yrasoupler™., This allows tho ant@enna to Qe fod with an unalanced ransmission
line fcoax). Without this decounler the fesd coax would also radlate signal and
upset the soverane pattern of the systerm.

Wien campnletéd the whale ting con ba slipped into & section of 374" PVO pipe.
Tre top end Ls covarod with a PWE cap glued in ploco.  The bottom end cag has
x 5/8" hole dreilled througn (t, & SO=-250 connector |8 tastenad into the hole. The
antarna us then fod with a B0 ohm coax such s RG-2, The feed impadance 1%
cloger to 36 ofums thian 50 ohma S0 the YEWR will ba about 1.4 Ea t.

1f the anterna §5 free standing or mourtad an a wood supparct the coverage gattern
will be amnidirectional (see Flg. © ., pattern #1). [f the antenna is mountad 174
wavalargth sut fram o metal sppore (SUch as a b magty It will be "shadowed" on
the mast sice But will show sorme "galm” toward its Front side (see Fig. C, pattern
n A7

The antenna itgelf axbibits a 3 g8 gain (2 X powar) because of the two dipoles and
weeeld have a cowverage distance (In respect to & single dipole) similar to Fig. O,
pattarn # 2. 1P Lt is mounted 174 wavelamgth ot from a metal mast 1t coulo glve up
to a 8 o8 galn { 4 power} as seen in Flg. D, pattern # 4, Tha increased distance

howewer Lg at the axponse of lost coverage acrea in the "shadew!! of tha mast (Flg. C,

pattarn & 47,

The top dipole cansiste of two /4 wave sections (F) and (V). The top dipole is
fad from the bottorn dipole by a /2 wove transmission line 23y, Tha bottom di=
pole consists of sections Ov) and (V).

Oimensions (using RE-B (poly) conx, deslgn Preguancy of 100 rAHZY

F /4w (EhLA ware) 28 12" MOTE; [f the lowest W section
W 174 wave (paly coax) (1= 8 Frig- 1 is made from fogm type coax it
oy 158 wave (paly coaxy 39" will be almost as long as the D
o 154 wiows [large wire) 28" zactlon for casier connactlions.

IMNVERTED WEE ANTEMMNA [Fig. 2)

Altrowgh simgle i construstion this antenna =an gat out gulte wetl. Part of |Li
appeal 15 trat It goesn't loak Tike any more than a reguiar T mast. ‘You can aven
hava your by antenna on top welthout apolling TS operation.

Fig. 2 Inverted Yes Antenna

In its simplast form the antenna L2 unidirectional with & pattern stmilar w Flg,. C,
pattarn # 4 {even though this antenna [s horiZontally polarized)y. The wider spread
batween the gy wires selected dotiormines how much horizontal and how much ver-
tical polarization will impacted to the signal, 1F tha guy wires are almost atralght
up arsd dewn the signal will be mostly vertical, A wide spread bebween wires makes
the signal maore rorizemally polacized. This simple form is where wo guy wires
an the same =ide of the mast are selected, Maximum power {3 radiated in thot
direction.

I yems have a four=wire guy - system and gelect opposing guy wiras you will have' &
bi—directional coverage similar o Fig. A, pattern # 2. Much the game as ary
norizontal dipola.

Iff you conmect tha 14 wave phase delay harness (Fig. 35 to the obher two oppasing
guy wires [ Four—wire guy System) you'll make b omnidirectional . This |5 becouse
wou'll be faading the second set of guy wires {second dipole) 80 degraes cut—af-
phase with the first. The result 1= the eadistead signal " zpins' arcund the bt dl-
polas theraby Ypolntiog' in all direciions, [t complatas ona trip "arourd! guring
aach cyole of your freguency. &t 100 MHz this is 100,000,000 tirnes each second|

r

L4 I
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Fig, 4 1/4 wave decpuplar

Fig. 3 Phase delay harness

This is & balanced antanna, JF it is to Fed with urbalansed line (coax) it neadsg a
decouplar. Four or fve lasue ferrite baads rmay be slipped over the coax, closa to
the end, to act as the decoupler. |F you prefer a deccuples can be rmade from &
pteca of 1" copper plpa, A V" to 1,/2" roducer is soldered D one and. The whala
thing is slipped over the coax. A DIt of coax (nsulation s rermoved and the amall
and of tha reducer is soldared ta the coax shield. The other end of the pipa ks left

opan  (see Fig. 4%

wWhen the phasing delay harness LS used st 1] have two antomas connectad In
paraitiel, ‘When fed with a 50 com cable (RG-8) you'll have a VEWE er 1.4 to 1,
A lower VESWE can De had |f the 1/4 wevalangth ol coax leaving the antennsa (s a
£0 chm Lrpedance (RG-8) acting as a impecance matshing transformer. The rast
of tho coax all the way BAck 1o tha tranamithar wodld hawe to Be 75 ohrme coas,
Effactive power galns

Dimensions, design frequency of 100 iHE Lnt— Bi= Drmni-
= Y A wave (thin wire] vt B el 2 1 4 V]
344 wave (oin wira) 28 §oa 4 2 1
B4 wirve (EREn wire) 147 88" a 4 2
= 104 wave (paly coox) 19 1/2" {use T ohm cofx auch as RG-59%
z 18 wava (pine) aah (Fig. 4 decoupier])

HALF-WavE FHASED COLINEAR (Flg.8 )

This ls a fairiy rugged antenna. [t 18 constructed fram 142" coppar watar pipa
and 1/2" copper pipe fittings, [t rmounts to mast with'a singla "U" balt, 1t may bm
poliskad and then sprayed with o claac laotuer for o real professional appoarnnom.

o ]




Fig. 5 Half-Wave Phased Colingar

M +3 =1/4of a wavelength., Slrce His (g a balanced artenna which will be fed oy
anunbalanced line (ooax) it will need a "balun, A balun 1s a device that adapts a
BaALanced line to an UMNbalanced load, Both antenna elerments must be fed b the
proper phase relationshie =0 8 1/2 wawve balun 5 used. This Is shown in Fig. B.

The Balun 13 madé from 50 ohm coax (RG=8 with the shields of all ands connected
togethar, Tha shields will not connect to the arténna however . Only the centar
conductors, marked with an "S" will cornect ta the antemna screws, also marked "5,

Beqin by cutting 311 wour coppor pipe to the appropriate lengths.  Fit the sections
of pipe into the 90 gegrag slbowa, SFlhipan the end caps (W) (Io keed water cut
when it ralrsy. Loy the anale thing down on a Mat sucface and check your ovarall
dimansions. Sajust the gipa lengths f roguicod so youar dimans(ons are a<actly as
shown below, MNow solder apch jolnt (Fitting). Aftee & has cocled, drill twa holes
far the sceews (5. The holo should be throaded for 2 6-32 sorew. A self = threading
sorew may ba used (ot & sheee metal acrow), Use a soldar lug under thae screw for
connaction of the balin,

[f tre antenma 15 Mounted on o maetal mast a piece of hard rubber should be used
ag an insulator,. Only the s«acl center of the 1,4 wave sbub may be cornected to a
mietal object, [Ff & wooden support 5 Wsed this ls Not & concern. Yoo can evan usa
two "UT Bolts 7 you want,

The antenna gives a power gain of ot least @ when mounted on a wooden support.
The coverage pattern is slmilar to Fig. ©, pattern 1 (omntdirectionall, The dis=-
tance and Arxgle of the radlation & stmilar o Fig. O, padarn 8 2. If the antenna
s turnad so it 1s hontzontally potacized it will have & bi=directional (horizontal)
coverage 4s shown by Fig. A, pattern ¢ 2, & metal or wood mast may be uséd,

WP L RO 0 DT eO o @ e mast oW enipit againional gawn fup

b again af 4 but will be anidirectionnl as in Fug. G, pattern 4,

Dimeralons, design freasondy of 100 KHe

P 1/2 wave (pipa) 58 1/0" | army length of 50 okhem coax sich
| 144 wave (pipa) X .63 17 asmn au RG-8

= 1S4 wanve (pipa) = .54 3 3/

[ 14 wava (pipe) X, 11 an

2P 1/2 wave (poly) coax 39" (RE-8)

A STACKARLE VERTICAL DIPDLE (Fig. )

This i a rugged vortlcal dipols which, sehEn stacked with othera, gived o powes

gain of & [\ttle greater thon the rumoer of dipoles used. A stack of 2 (also known

as 2 baysy has a gain of about 2,1,

A 4 bay antanna may hawve a gain of up to 4.5]

Figs. E through L show vartous stacking arrangaments. These stacking arrange—

™

Fig. 7 Stackable Wertical Dipols (Side view)

ents are discussed later on.

HALT
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Tha dipole is constructed from 142" copper pipe, two 1/2" *T" firtings and thres
and caps. The area marked "HY shaw placas of 12" diamater plastlc such as
lucite or polystyrena, Thoke plastic Staces are the last pleces bo be installed,

Cut all the pipe sactions to the appropriate langth. Slip on the Attlrgs and check
your dimensions. Do nob install the coax, plastic, or SO-232 yetl Solder all the
fittings and end caps into place . Keesp Lt all stralght by holding It against a fat
surfaca, Orill a 316" hale at point "Z",

Cut & piece of RE-68 coax o a length lorger than dimension D, Femove soms of
the culer Inoulation as shown 1o tne drawlng. Spraead apact the bralded shield a bit
and carefully pull oot the center conductor ¢still insulatead, Frepare the cable as
shown inthe drawing., Solder the center condactor of one end of the coax to tha
solder pin of the SO=239, Twist the the bralded shileld at that eng so it can be
pashed through hole £ from the ingidc. Oo it, while showving the SC-333 into the
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Fig. 8 Omnidirectional Horlzental Dipole (Top Wiew)

open end of the "T" Fitting.  Solder the shield tothe ocutside of the "T" Mitking. MNow
Salder the SO-239 inta place, |f the SO-23% has been plated Ib may ba necassary
ro fila off some of plating befora i1 will solder well, CAREFULLY - not oa hotl

Two hobes hase to be drilloo mow Lnthe plastic piecas. Wse a 341687 drill bit,
Oae hole starts at the and of the oiece and ends half-way throwoh . The second hale
starts at the side of the piecs and goes kalf way through to mest the first hole. You
may drill this second hole at an argle toward the first hole to make pulllng wirmes

throunh LB & lot casier,

The imnstda of the "7 fittina is made for the cutside diameter of the 1,/2" pipe.
The glastic piece will £t too lopse if insmlled directly. So...cut  filler bushings
out af 122" pipe (about 1,2" lonmt and #lip Inko the open ends of the " T fltting .

Bring the center concaotor of tha soox Out the bottornand of the T fittkeg and
fead it through ona of your plastic piegea. Breing the coax braig (twistady out of
the other end and pull it theouoh o plastic plece. Slip the plastic pieces into the
e feeg . Deill & tap size bole (6-32 gelf=tapping screw) through the "T" ftting,
tie Flller bushing, and part way into the plastie (Caution= not too fart), Ingtall the
screw 1o secure the plastic piecse (n placo. Mow do the same fiore the coax braid end
of the fitktieg .

Mo slde on the dipole sectiuns af pipe. Secure to the plastic with a 6=-32 =eif-
tapping screw. Solder the faox loads s shown in bhe drawing.  An alternabe method

of connectlng tne coax leads |5 shown 0 Fig. 9,

L

’."-
“
q

P

Flg. 2 Alternate method
of cablm connection

Finishing tewsches include pelishing the coppaer pipe and codtleg it with clear
lacquer. Close up army holes with silicone sealant o eep out mMoisture. Check
with an shmmetar for shorts batween dipole alements and shorts Jebwesn the
e.lﬁrmts ardd the supporting beom. Check alsza for COntiruity batweean the center
pin of the S0O-253 and the lower dipole alement.

MAOUAE G the madt 8o Lhe S0O-220 is faclng down. 4 littla greasd on the threads
Whan s sieew On e plug latee will balp 1o Hoap rmolstura aut,

POIMTING P to maintain the proper phase relationship betwaen unlts, The length
aof the little rmounting stub (top "U" belt) is not critical, 2" tp 4", it's just for a
reurting spot for the "UY bolt amsway.

Dimenatons, design fregiency af 100 fHz

A 1/3 wave (pipe) gg"  © large encugh for wire “3/18"
= Standard "T" Ftting g ) 144 wanen (pipe) agn

AN SMNIDIRECTIONAL, STACKASLE, HORIZONTAL DIFDLE (Fig. 8)

Fla. A Horlzomtal Coverage (Top view)

The previous vertical dipole can be modified o make a horizontally polarized
antenna, By simply rotating the dipole clements (and the T fitting) at the end of
support boom 90 degrees you Bave a horizontal antenma. The coverage patbern wolld
be bi—directional rowewer, sumilar to Fig. &, pattern# 2.

By bernding the dipole elements forward slightly we can further modify the antenns
a0 it will presert a nearly omnl-directional covarage. The coverage would then
look like Fig, A, Pattern#® 1.

OFf course bendlng copper pige 1a a bit of a chore 5o wa'll uas 45 degrea 1,2 "
copper fittings tnstead. With the cxception of the above modifications and the
addition of bwo 45 degrees fittingsa, the construction is the samea as tha wvertical di-
pale. Just use those Instructions for its assambly.

Wnan completed the dipole arms should he horizontal, the mountlng end of the
support boom vertical, and the SO-230 polnting down. When stacking these units
b sare that right dipole elgment is thie one with the Coax Drald connected to Lk, This
18 nacessary to mairtain proper phasing . 1F peocper phasing is not maintained ona
anterna will tend to cancel oot tha Fadiation from ome of the other unlts = result is
terrible coversge or no coverage at alll

Dimaensions, dealgn fraoguency of 100 MHz
All game as stackable wertical dipole,

Fig. B Horizontal Coverage {Sido view)

iadr i
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STAGKING ANTENAS FOR MO BAIN Kgs, 1 = ()

AATEEE W ME T 0 SOEREEs e A r gatn s ara really talking about its
EFFECTIVE [TALLATIEL: PEAWEN G sivply IEs ERP. The antenna can ba made to
CONGENT MG Eh povaar et 1 By sancing it out in ona gr morae directions. This
rmaans howaser et some sthen dicection wil not recelve as rmuych power, Simply,
mars digtanes inoane diesction reans toss distance (o another dlrection,

Sitaclireg of siitical antennas tends to lower the radiation angle . Less power (s
radiatad L lward e aky, baing charneled cutward instead. This of course In
premamms the covernge ares. Flg, O shows the relationship of stacking wvarsus the
affectiva distanco. Fattern # 1 is for a single antenna, Pattern #2 shows the resuits
af & stagked werticals with an ERP of shout 2 M. Pattern @ 4 shows a d-bay antenna.

The abowve 15 the case where the antennas are mourted on a wooden support, If a
metal tower or mast Ls used it wlll peflact some of the power forward, This also
results in additicnal ERP. This ralses the overall ERP by a factor of about 2. This
means that a 4-bay vartical on a metal mast could have an ERP of 2 times 4 for a
total of & times tha power! OFf course coverage ares s last behind the tower as wea
sae in Fig. G, pattern # 4,

Stacking of horizontal antennas compressas tha radlation angle. [nstead of the
signal being sent off INto space or toward the sacth, It is "focused" cutward., This
can be seen ln Flg, B. Pattern # 1 shows a single horizontal dipole. Pattern & 2
shows a flattening and pushing cutward of the radiated enargy. Pattern # 4 shows
tha results from a 4—bny antenna.

Althaugh a matal towear will produce & spadaw area bebind omni=diractional
morlzontals also, (b la ot nearly as pronouncead as with varticals. In most chses
it is not wiorth woreying about.

Thae most practical rumber of horlzontal bays seams to g 4. More than that
ternda to concentrata the "bearmn' of radiakion too moeh, 1t gets out furthar but can
actually travel "owver" noarby reacelving anternas.

The amount of dlstarce chtalred related to offective ireraases in power 15 equal
to the scuars root of the powse Lhcrease, Thase relatlonships are shown below:

Powir |nSraase Distarmce Power |nceaaga DHgtancs
] 1.1 7 2,65 X
3 d.ram 8 2,83 X
4 2.0 % g 3.0 X
g 2,23 % 10 3,18 %
8 2.48 %

This holds true for increases in transmitter power also., Doubling your transmitter
power results inonly a 1.4 X increase In distancs,

Flg. E shows a single antenna. 1L may b2 a vert ical or a horizontal unit althaunh
a vertical one is shown here. [ts feed imeadance is about 75 chmis . The horizontal
antenna's feed irmpadance s sligntly tess oue to the alaments peirg angled forward.
For iowast WVEWR |t should be fed with 5 75 ol coax. 1t may be fad with & 50 ahm
codx howeser with only.a 1.4 2o 1 WwSW=E .,

Flg. F shows two stacked antennas. Thay may Do ba vactical, or both Rorlzsntai

or may beons of each, If both antennas are the same polarizalion it would have an
ERF of 2. 1f you haws one of ‘each then tha ERP is 1 = but with both horizontal and
vartical polarization. The total feed [mpedance at the coax T 15 now 172 of 78 ohrma.
This 37.5 ohm impedanco can be fad with a 50 chm coax with only a1.33 to | WSWR.
[f you want to faad it with 75 ohm coax you must have a 1/4 wave impedance matching

teanSTOrrmer,  This (8 shown as the # 50 with o alrcla around (B, This (s plece of
B0 ohrm coax |/4 wavelength long. This is ethor 10 12" or 24 1/4" long depending
on whather you are using paly or foam com<.  The cablos from the antennas to the
comx T 1) may ba of amy conveniert langth BUIT, . . .they moest be the SAME lergth,
IF they are différent lengths the phasing betwaen antornas will not ba correct!
Hlghest gain is achaived when the spacing bebtwoeon centers of anternas Ls about

+B ¥ wevelangth inair. This (s 84 172 inches ot 100 Mz, (E = 94 1/2™

Fig. G shows a d=bay vertical systern. Fig. H shows a 2-bay vertloal with a 2-
bay horizontal, You could just as sasiby have a d=bay horizontal for Fig, G.In
the cage of Flg. H the vertical antannas can be fitted lnbebween the horizental units.
This takes up a little less tower space. MNote this 15 also dona in the d=bay wvertical,
4=bay horizontal systen of Fig. |. Oimension E s still'84 1/2 " at 100 Mz,

The length of connecting cables Y2 may also be of amy comvenlent length BUT both
must be of the samae length 1 Agsln in Flgs. G and H you ars parallaling twe 75 abm

impedances (2 + v2). This polnt may bBe fed with a 50 chm coax (VSWR of 1,33 to 1,

Fig. | 4-Bey Horlzontal, 4—Bay Vertlcal

Fig. H 2-Bay Horizontal , 2-Bay Yertical
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If you want to fesd 1L with 75 ohrn coax wou'll need another 1/4 wave transfiermer,
Just Like that used tn Fig, F. All 50's with a circle around derote 1.4 wave-50 ohm
transformers.

By norw you should De an old pro and can figurs out tThe narness &rrargement for
Fig. 1. Just romember: allvy's sre the same lergth, all Y'3's are the same lengt
ar {for Fig. 1) all ¥3's are the sams lengtn, and ail junctions need an Umpedance
matehing transformens.,

A it of infor-nation you may fing discosragirg . 100 fest of RG-S coax allows
only €3 % of the transmiller powsar D ceaon the antenma mystem. PG-50 is worss)
it only allows 50K of the transmitter power 1o reach the ancanna (100 fest), In other
words, use RG=8 a5 much &3 you can, kesp e ranpmigsion line short Debween the
arterra and the Lanemitter, OfF courss the highe Up youss anterma Dhe Dttt (E will
gt out, bt this rmeans longer tranamission lines.  You'll heve o come wo with a
Somprormise Detween antenna heght, traramisgion ling lengh, andg aamna gain.

CIRCULAR POLARIZATION

You may modify your antenna systemn o achievwe clrouler polacization. [fyou
stack a norizortal umit directly 2oove a vertcal unil, 30 tha support Dooms are
actually ucning, anrd the horizoctal unit stroaddles the vertical you are closal

Look ot Flg. H for a moment. Picture tha top horizontal unit resting right on
top of the top vertical element. Thelr radlation centers would be almost at the
sarme point . Now make the vertical's vl cable amy langth that's corvenient, BUT,
maka the horizomal’'s Y1 cable 1/4 wavelength longer] Repeat the abowve for all
vertical/horizontal paira. All the other cables and tranaformara remaln the same
as befora.

Tha extra 1 /4 wavalangth of cabla going o the horlzontal unik delays tha signal
by 80 degreans. The signal is ficst radiated by the vertical, then 20 degreas fater
by tha horlzontal, then tha vertical, then the hortzortal, and 86 on. The signal Ls
o apun out lnall dicections at 100,000,000 times each secand| ‘While the others
systerma of stacked antennas gave both harlzontal snd vertical polarizations, this
rethad glves all other polarizations in beatwean ]

The gain in any' one polarization ooea not changs howesar. When you mis the
polartzalions sgually you have 1/2 powar golng horlzontal and 1/2 power golng
vertical (or somewhere in between). This also holds tros for the stacked verticals
and horlzontals without clrcuiar  polarization,

Erample: 1/2 powe goes to £-bay vertical with gain of 2., .total galn =1
1/2 power goes to 2-bay horizonial with gainof 2.. .total pain = 1

Thorefore: a4-bay artenna, with 2 horizontal and 2 vertical nas a gain of only 1
but (ts a gain of ona in each polacization.

Mow, & final ming blower! Here isa hypical example of what you will be fighting =
gut oat a Oecent sigral;

Tramamiler powsr = 10 watts = TPO TPO = F =G = getugl ERP

100" of RG—8 =8J% efficiency =F Tharefors:
A-Day horizontal = ganof 4 (HY =G 10x .83 x £ =252 watts
d-pay vertical » gamn of 40V =G rwrewnr

anly 1/2 of the power is gowsg to
sach polarinslion, s, ., . s Rees

Suppressor and Filter:
Construction Plans.

Ona of tha biggest problamsa with amy Uransmiiter e the production of undesired
frequercies. Thesa may be procduced by SeCOncAry FESONant circults wimiln the
aacillator stage or arplifier stages,. Thass freguenciss hevs o relationshin ©

the desired freguency whasoever and may Spear ETAwhera on the bard or out.
Hormonic freguenciss, multiples of the desired freqguency, are produced by the
rmon=linear charactesigtics of the amplifying devices themeehms, sither tbas or
trangistors. This mesns san FM ransmitter operating st 100 M2 may prodoca
harmonice ot 200, 300,400,500, ... e MHzZ. The most common noor-linearity

produced freguercies sre the odd harmonics, 3ed, S5th, Tth, ec.

A Miter which will recsce or eliminats gl but the desired freguency must have a
finite pass-bard. In he FM band we hava a charne] width of 200 KHz, This means
the MNiler's pass bandmust not be lass than 200 KHx o~ signal ouality will afTer,
Unforanately ss bard wichh (s made narrowar (n a Miter the lnasrtion loss Decomes
graster. A cormpromise then is whers sn acceptable band width (pass band) joins
an acceptabla (nsertion los= (power loss). The RF] ls Lnatle from 80 oo 120 MHE.

General pass band and [nsertion loss characteristics of the PANAXIS RFT are-

Fasa Band Insertion Loss (4} Power Cutput{) Rasultant Fleld (56}
2 MHz =45 80 95
1 MHz 70 a5 a2
+5 MHE 27 80 90

An an exampla, with the RF] adjusted for a 1 Mz pass band, the (nsartion loss
would ba .7 dB, resulting In 85% of the power belng transferred frorn Lrgut to
output, This sounds bad until you consider that the fald stremgth voltage decreases
as tha ara root of the power decraase, In thls examgle the rarge would be ot
back to ﬂ?ﬁ of tha range obtalnsble without tha fltar.,
= — The graph ot the left (llustratas a 500 KHEZ
Bardhwidth (=308 point) and a 1 08 insertion
L e | T SN losa. Output drops offrapidly for freguencies
farthest away from the conter frequency, tn
this 100 MHZ |e belng used as the center. Up
to 30 4B of aterustion st 5 MHE awsy from the
cornta- freguency (o possible with proper ad—
justmant. SR s spprosxdmately 1,05 o 1 wit
a 50 ohm Input/output. SWH will be sbout 1.5
w 1 with 78 ohmn lnpul/oulput, unless taos are
adjusted for TS ohvn oparalion only,

T 0 T ey e e e

Tha colls are a lttla tricky ot i you telkes your Hme you should haws only a Hittle
trouble. The bwo cuils ars wound in OPPOSITE CIRECTIONS. This is mportant
becausa whan they are installed you'll want the “p™ poirt o be correct. The tap
Is 22 ors Al trn from the botiom of san coll. Tha long lag & e botom of
aach coll a part of tha impedance of the tap and 18 required - do not shorten it by
rmare than 172 lnchil

Wind tha coil o a 278" drill bit sank or offer 3/W" dameter objest, You'l

1
i




aach of the terne A wire dismeter apart, You pconild do it of couren by simply
pulling tha turna apart but the spacing would not be unifisrm or 100K oll That nestt

wtm.pﬂrnrlw-n;a-nunh}rmpu-imw-n&r--ﬂluru-umdlu.rl.w
argles 1o the coll urne. Ses Fig, 2 for mora dutall. Tha "top" and of the cail
is U tOLQHEET . ilmuh-mmmmmnmwrﬂwwmd

the wariabls capacitor,

The sscond coll lnmhmumwnwtuummhnm
OIECTION. Again, berd the op end wire so it will center the coil betwean tha
mmmdhh&ﬂmmrdmummmvmﬂpﬂwﬁ
e,

Solder te collatn thelr respective capacitor Bpports as Shown, The wire
m;m'm'wmmuﬂmmmm—wmumpﬂm
it coan touch D opoosils capacitor. Thass two wires, ona from s “top™ of each
uﬂ.nmﬁmm:ﬁmm-ﬂw.ﬁmﬂlmﬂwmu—
mm-ml-wmﬂmwm-mwnraMI The closer
mﬂwmmmﬁmqrﬂrmmrm. Aot 3
mawsmmmmwumumm-zmm
baed, Farther spart will narrow ta pass Dand and reduce power transfer.

Cut the bottom wira of asch coil to the propar langth to solder o the solder lugs.
Tha solder lugs should not be stached to tha box whan you do this. Tha bosg will
2ct as a heat slrk making soldering Sifficult. After soldering attach tha lugs o the
Bax with the =40 screws. Instail the shizid at this time.,
WﬁwmwﬁrMHMWmmmwmmwmmﬂm
coil. This should b about 1 futl turn, Put ma [l on the box and put IT 0o workl
_i.r ik
Fig. 0 Shiald detsll .J’_

PARTS LIST & SOURCES

Deascription

£
:

Cast Alumingm box, 2.4% g 4.4" by 1.0

Alr varisble capacitors, 4" x 4" squara, 175" rmount, 10 Pfd mas
Coagx connectors of your choloe, Typs &, BRNEC, OH-239, =o.

4-40 = 1/4" machines screws

&=a20 ruts

solder lugs, &% nola

Aluninum strip appros. 4.5 long, 5" wida, 178" thick

Fost 2 14 o 2 12 bare copper wire (sibver plated best if you can
get it but ot absolutely necessary. ) (Try ha-owars Stor2a)

LEREE T S S

MOUSER ELECTRONICS RADID SHACK FarMaxls

Checic local phors 1istings (Full idts)

— L i _—

ASSEMBLY INSTRUCTIONS

Begin by arilling the sppropriate
mourting holes, Dimensions are
given in Fig. 2 & right,

Tha cast alumimem Dox (9 kst
1" thlck (desp). All holos are
arilled midwsy on each side, in
oty words 5" up from the
botiom of the bost.

Install the variable capacitors
and comx canmectors. The colls
{inaductors] are installed almost
last. Position the capacitors ao
the "open™ part of e plares is
toward the bottom off the bos.
This puts e bottom of the cap
with (ts mpport Draciets ¢ the
top a0 you can solder your coil
o i,

Mext wind your colls srd bend
your aluminum stip to makos
your ahleld,

ey —pg

THEORY OF QPERATION

Tha filtar conmlsts of o i
parallel rosonant ciroulbs |
vary loosaly coupled by a |
small capacitor. Coupling
batwasn irnductors by thele I
magnetic flalds is kept to J
& minl rmurn by o shield. 1
ETC. |
b

F“__*H_
e B

OPERATION

Operation s very simple. Just comect the cutput of your tranEnitter to one of
tha coax connectora. Connect the other comx conmector dutpul o your antenna.,

The unit |s symmetrical so either coax conneotor Mgy be Lsed as an input or an
ATt .

Adjust sach varisble Capacitor 0 1D sboul the certer of II8 rangs. Connect some
maans o monitor the fliter's cutput . Thia can be an RF voltmetar, an SWH
maler OF pOwar meter, The antenna Should be connected or falee tuning may
resuit. You mey slso use s field Srengih moter to INCLCAIS When YOu have Bt
the Aliar for Maamum power oulput. As a lest Fesort yOu con even uss the
tuning meter of your FM receiver, Tm-tlmwh-ﬂr:y.

Turn on your transmitier . Tuse Sne flter varisble untl] you pet an output. Then
turw the othar wvarisDla capacitoyr o rergase hat cutput, Receat Tis several Hrmes
wrill both capacitors Rave Deen "poakoed™ for M Lo ootk
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pach of the huros a wire diameter spart. “vou could do 1t of couras by simply
pulltng the turns soact But thie spacing would not ba unilorm or ook all that naat!

WIth a pale of letg (or nosdls) rose pliers bend thewire ands of the eoil at right
angles o the coll urne, Sea Fig. 2 for more detail, Tha "top” end of tha coll
= the toughaet, [E st be bant so the end wire comes up and over the supporta of

s warinble oo ecitor,

Thn second coll s made in the same manner axcept 1t is wound In tha CPPOSITE
DINECTION,. Agaln, bend the top end wira so it will center tha coll bebwean ﬁ‘l?
biesttonny and tog off the box whan tha end wire is rasting on the variable capacitor's

supponta.

Salder the cotls to thaelr respective capacitor supports as shown. Tha wira

orclas at the “top" of the colls are placed very close together and cut off just before
it can touch tha opposite cepacitor. These two winas, one from the ™op! of sach
coll, ara purposely placed closa o ench othar, A very small capacity exists ba-
twamn them = this is vour coupling cepaciter betwean rasonant circults] The closer
they ara tha grgater your passband and the greater the power transfor, About 3
thicknagsses of this paper fittdng beatwesn these wires will give sbout A 2 MHE pass
band, Farther spart will narrow the pasa band and recduce power transfer,

Cut the bottom wire of aach cell to the proper length to solder to the solder lugs.
The solder lugs should pot be attached o the Bax when you do this. The box will
act as aheat sink making soldering difficult. After soldering attach the lugs o the
Box with tha 4-40 screws. [nstall the shiald at this tima.

Mowe solder tha center ptn of each coad connector to tap position of the appropriate
coil. This should ba about 1 full Wirn, Put the 1id on the box and put it o workl]

. £
o / iy
Flg. 2 Shield detail J_

s
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PARTS LIST 4 SOURCES

Lttty Cesoription

] Cast Alumirun boot, 2.4" %4, 4" By 1,0 "
] Alr varlable capacitors, 4" x 4" squara, 1/4" maunt, 10 Pid mas

2 Coax connectors of your cholea, Type Fy BNG, CH-230, ato.
2 4=} x 1/4" machine screws
2 d=d0 rmits

nolder lugs, &4 hale

Alurnlnurm sielp spprax. 4.5" long, .8" wida, 1/18th" thick
Fant # 14 or # 12 barn coppar wire [silver pidated best (F ol aan
gt it bot not absolutely necessary.] (Try nardwars shores)

B <=

MOUSEN ELECTRONICS
T1ADS Wosinlie Avn
Siaritem, C0A QIOT

RILRIEE R

RADID SHADHK R o ]
Zneclk local phona listings (Futl ks

—
ASSEMBLY INSTRUCTIONS ﬂ_’

mounting holes, Dimensions are
glvery In Fig. 2 at rlght.

Segin by drilling the appropriate ?

The east aluminum box (s just
1" thick (deep), A1l holes are
drilled midway on sach sida, in
other words 5" up from the
Bettom of tha bosx,

Install the variable capacitors
and coad connectora, Tha cails
{inductors) are (nstalled almaost
last. Poaltion the capacitors so
the "open' part of the plates is
toward the bottom of the baox,
This puts tha bottom of the cap
with its support brackats ar the
top 5o you can solder your coll
to ik,

Mext wind your coila snd bignd
your aluminum stip to make
your shield.

e, Lels) |
Hu-;r.+:ﬂ
[-ﬂ-—q'i—rj-f—-.q—-:p{-‘--.i—:v{

THEGRY OF OPERATION Fla. 2 Asserbly Drawing

The filter consists of twe

Parallel resonant ol reults

wary laosely coupled by a

small capacitor, Coupling
between industors by thair
magnatic fialds (s kept to

a mind mum by a shield,

[ 5

|
|
|
|
|
|
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OPERATION

CUparation is very simpla. Just comect the cutput of yeur trans nitter t ane of
the coax connectors, Connect tha othar coas conmector cutput to your antonna.
The unit is symmetrical so either cosx cornector may be used as an brput oF an
autput,

Adiust aach variable capacitor to to about the centar of (s range. Connect sama
rmeans te monltor the filter's outhut, This can ba an BF valtmeter, an  SWiR
meter or powar metar, The anténna should be eannacted or false tunlrg may
result, “You may alse use a field strength moter to inalcata when you have tuned
the filtar for maximum power output,  As a last resort you can even Lse the
wining mater of your FM recalver, Tune (g yolie frocuenay,

Turn on your transmiter. Tune ane filter wvartabla untll you gat an sutput. Then
tune the othor wariable capacitar to |noreasa that oUtput. Repoat thig several tirmos
wrtll botn: capacttars Moves beaen "poakoad" For [ 15 T TR T VAT
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ONTACT

Radio Support Group

D.R.COMMUNICATIONS: /0 37 Stokes Croft, Bristol

A technical ald, development and research group [or mad-
ical pirates. Membership £5, for which you get a free copy of
this book, and advice, updates and help bullding the designs
in it. Money goes to buy better test gear and parts. Donations
welcome

Free The Airwaves

FREE THE AIRWAVES: BCM Box 1502. London WC1N3XX
Produce RADIO ﬂ%{mmmﬂ;lgmdhﬂu;‘
shops + stamp). paigns for neighbourhood
ates. ﬁa?apnﬁn; house for pirate info. Membership £2.00 for
individuats £10 for organisations. Design simple transmitiers
and answer technical queries on them.

TRANSMITTERS BUILT TO ORDER: write to LEE. 71 Ave
de Fontainbleau. B.P. 38, 77510 Pringy-Ponthierry, France.
Tel (6) 438 1159. (cost: expensive. Send reply coupon).

RESEARCH COMMUNICATIONS: Unit 3, Dane John Works,
Gordon Rd, Canterbury, Kent. Offering transmitters of 50 w
for a mere (wait for it) £780 plus £30 post plus Vai. Who are
they kidding!

PANAXIS PRODUCTIONS: p.o.Box 130, Paradise, CA 95969
USA. Sell TX%, and everything else by mail order. Good cat-
alogue. But Paradise don’t come cheap. Even to buy the design
and instructions for e.g. their Stereo Encoder {Model
5G - P cost you 15 Don't go for their cheap
exciter, its a dud toy. (In USA standard preemphasis is 75 us,
here its 50 us, so0 a few values have Lo change in sterec gener-
ators ete).

CRYSTALS MADE TO ORDER: from 10D Communications
D avices, Nth St Crewkerne TAIBTAR, or from Golledge
Electronics, Memiott, Somerset YA165NS. Tel.0460 T3718.;

RADIO AMATEURS HANDBOOK: published by American
Radio Relay League (ARRL) yearly. Goldmine, Costs 20 doll-
ars but second hand books often available from Fair Radio
Sales, PO Box 1105, Lima, Ohio 45802, USA.

OUR RADIO. ¢/o RATS, BM Hurricane, Lodon WCINSXE

RELAY MAGAZINE (may be dead after loss of grant,middle

of the road) 4np PRES, STik GOWG STRoNG AT [Eaw
rARcHE | GRxTew AD L Low siow.

TX .LONDON'S ALTERNATIVE RADIO MAGAZINE: con-
tains excellent rundown of current pirates, commercial but
will print news, boasts that dreadful sexist bigot,Chris England
on the "erew’. from BCM Box 225, Lon WC1N3XX, 90p.

ANORAKS UK: Distributors, do TX, Free Radio Waves and
a weekly report called AUK (good). Alse distribute all kinds
of pirate parphernalia (if thats how you spell it). Have a eat-
alogue, From PO Box 539, Blackpool, Lancashire FY14RE,

THE FREE RADIO RENDEVU: (TFRR): Short wave pirates,
inc. news and logs of stations on air. From Pengarth, Penna-
nce Lane Lanner, Redruth, Comwall TR165TW.

LONDON SQUATTERS PIRATES: 3 local
stations starting April 87..Nth
Sth and East london. Radio Int-
erference (S.Lon) can be heard at
present on 106mhz around 6pm Fri.
All ¢/o BCM 1502, Lon WC13XX.

R ————— e R e = 0

MEDIA MONITOR: Nice little mag. Covers short

FM and legal. Weekly. 50p + stamp. No 37 has good feag
wordwide jamming wars. (28pp AG). From Roger Tidy
Philip Hse, Lioyd Baker 8t, London WC1 8BA. 1

HACENEY BROADCASTING AUTHORITY:
pirate, started on Oct 4th Day of Action called by CRA
were drowned out due to broadeasting too close Lo the pe
ful Kiss FM (maybe they could be heard in (T
progs on Batile of Cable 5t, housing, Latin American
and history ete. Have 2 paid workers and went for CR |
supported by Hackney Council. Not heard since.

94 mHz. Address losi.

SPFECTRUM RADIO: Open sceess group, developed from
which developed from Our Radio ete. At one time had §
workers from a GLC grant. Went for CR licence. Never
cast (not the rock station of same name). Interchange, 151
kin Street, London NW5 3NG.

VOICE OF NICARAGUA: English brosdeast Mon-S
and 5.00pm on 6015kHz.

PEOPLES COMMUNITY RADIO LINE: have returned
rmingham after 2 busts.

103.TmHz. ¢fo 151 Dudley Rd, Edgbeston, Birmingham
QY.

JBC:BLACK MUSIC FOR BRENT. Best and most regs
{mostly 7 day) of the good dozen black music stations, i
mecently staried Irish and Asian programmes. Not b
much, maybe cos on low power and move TX regulsrily. 8
orted by Brent Council in CR Heeace bid.

104.75mHz 126a Roundwood Rosd, London MW10.

SINA RADIO: seems to be the last Asian pirate left. Broad
wiih low power, T diys to the Southall ares, don’t seem
busted as much as others. Bilingual Hindi/English.

LONDON GREEE RADIO: has been busted at least
times, but survives by sheer pemsistence where other G
pirsies have vanished. Scored a legal precedent in
when the landlord of their Tx site was busted and f
£1250! Commercial.
105mHz Po Box 225 London N19 45N.
®, FREETEC: most efficient, reliable and helpful place %
27 ready made technical gear. Bandmaster FM 35w £86.
2% complete £40 etc. Have no address, but Free Radio §
i will forward mail. Freetec, ¢/0 Free Radio Waves,

FLAGSONES, West Heath Lane, Sevenoaks, Kent TN13 17

BROADCASTING: VHF rigs ete. forwarding address £
BCM Box 225, London WCIN3XX,

ANFIELD COMMUNITY RADIO: c/olll Pinehurst
Anfield, Liverpool, L4 TUG. 1413 kHz. MW,

RADIO LIBERTARIA: Spanish anarchist pirate. San
5 1la, Valencia, Espana.

NUOVA ELECTRONICA: sell complete TX's and all
of gear and kits, including PLL exciters. Write in Itall
instructions also come in Italian) to Via Cracovia 19, Be

Italy. -

ELEKTRONIKA: sell transmitter kits ete. Guy In shop s

English. Address: Papaverhoek 22 .Amsterdam Noord, H
Tel. Amsterdam 327514,

FREE RADIO WAVES: Pirate buffs. some good info,
read. from Flagstones, West Heath Lane, Sevenoaks,
90p (40pp ab).
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HOOLIGAN
PRESS

Here is a list of all our titles. All prices include post and
packaging.

The Free £1.80

Bast selling thriller set in a revolution in the near future.
Last of the first edition still available.

Ideal Home £
Selfhousing handbook. How to squat, travel, truck, make
benders, floating homes, teapees etc.

A year of our lives £1

The miners and families of Hatfield Main tell in stories and
pictures how they organised and fought the great strike
1984/85.

The Faction File £1

Full sized souvenir edition. Fantastically vicious and
hilariously graphic iliustrations. Plus Tales from the Front
line.

Radio is My Bomb £2.40

Complete DIY guide to Pirate Radio—from A to Z. Ad-
vocates a pirate in every street.

Squatting in West Berlin £1

Photographs of a creative political movement and how it
was destroyed

From Beneath the Keyboard 2

A collection of new short stories and poetry from the lunatic
fringe

Written in Flames £1.50

For the first time the names and addresses of the British
ruling class and a trip through the corridors of Power,
Priviledge and Property.

HOOLIGAN PRESS, BM Hurricane, London WCIN 3XX







