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This is the second version afl my free-radia tech zine; it has been fleshed out From its
skeletal version. Jts purposes is to be a uselul centralization of all necessary information
and a reaource !l’s-tl'nE far creating an unlicensed radio station on the i broadeast
Band in the (5. Mf—,l I.:nm-.-|1:_4:|g¢: is |:1cu51.'|3| in mdio Fi-"'lHEiE;E- and my EXpenencs is about
half a decade af uelicensed, and same licensed, E}r:::arin:aating in the UE,J and (_annc

T his zine focuses onthe ra dic» technical aspects and touches bri-::HH on studio sekup

but docs not discuss movement history, | here are a co Lrl::-|c: of graat boaks out there
about the 11i5t|:rrH of the Free radio movement in-::luc[ing Heizing the Airwaves edited
by Ron Sakalsky and Stephen Dhunifer and Free Radio, [ lectronic { il
isabedience E:'H i__m'lH 5a|1:|5|.

T his zine sha uld be read ke a reference bool; leal: up words in the g!nssarg, re-read,
and find someone to ask questions of arlask at sama of the electronics texthooks

liated in the Kecommendad Ecading in the back.

Fadioisa unigues medium. [E :'e‘.quil'n:s nn|ﬂ a minimal amount of micHEy and organization
to create a radio station and the money it does take can be alfset I:l-H ingenuity and
research. A radio transmitber can be used for a diverse and almost infinite number of
pUrpo&scs. |t also red Lires very little to benefit from a radio braadeast; a :11-:a|:r

po rtahle recciver with 2 decent antanna, a one fime ];rLrltl'lasc, can be sharad with
TULAME RIS [—'":"—"F‘l': and n_-.qnirc-.s i ||’ti:rac.5 akills to ap chfatc- E}n:l'ng able to utilize the
radic spectrum to share sound of ana's own ereation with ana’s community is o
Fundamental form of human communication.

Radio also has the potential to play a crucial role in revolutionary arganizing, ft could
Ee a critical part ol J:ui|din55 mas4 movement of resistance IJ‘::' -:mpuw:::ring
communities with the EEili‘l‘H to come tag-:thcra rel fre ':[H discuss the issues a{'l-'m:t'ing
them. {_ollective arganization af a free radio station also has the po tential to model
the kind of socicly with which we would like to sec {:_,rl[:-itah'st |n|F-¢: Haalism r.:PL*a ced.
Media in the hands of the dominant classis a F--::lwcrrul weapon againsl us. Fadiain

the hands of the cppr‘cf,sr:d is 3 Pr_:'.-.-chu| tool of resistance.



T his zina is intended to Forther rcxra|ul:i.:-nar_L:| arganizing, |~.-H F\lwiding lath a concrete
meang -:!n[-'::rrlr_.r,anizing resistance, and a way to Luild the infrastructure oF o new socieiy
within the shell of the ald. T he infarmation in this zine could spre ad like o wireless
virus, nnd eat away ot the infrastrueture of capilﬂlism- t:cl mbined with committed,
militant, grassroots po litical organization working with a coherent program towards
clear 5r_ur:|.=.., radio hc||:~-.*- s EMpowWEr {IIJI':i-:!'-'C-E ta r|1:|l'wcr war to the cﬁpprcsﬂ-ﬂrs and

thra u5|-| .-e.!.:'u55|.: liberate oursehes.

| el's Leick it il it lreeaks,

—Df&rur:ﬂah
i

,ﬁLE,rl_m: cial —|—|'|nr1|:.-i. goas out Lo: my Ham radio mentors whe had no idea [*d use the
knawledze in this wag; | he Fallinators Affinity Ciroup far their dedication,
commitment Lo strugc.:]-::.. f oo PI-: af great actions and t'cﬂl'ng me to chill when | needed
it; hMis (@llanesvS lor the studio guide and tryjing hard ta make it all wark For longes
than necessary time a nd time again; E'F'-\"" despite our differences, For your dedicalion
to the heartland, your crea Livitey and vita |ELH-, T he Tree Fadio | win {ities Cp“r:r:tiu-:
far Finishinf_; what | sta rked and |11a!qin_g mi hig'h school dream a rea |fl:5-, | he core al the
Wireleas Virus {Callectve taking it all E:ﬁaus[_g and shawing me what ra elical
community radic can really be; The Frometheus Radio Frr:ujr:cr far putting cou ntless
time: and effort into ma!-::an | ow Fower M a rn.‘.HIiEH wihile in Ec:|iclzrr|'l;5 with unlicensed
radio broadcasters. And all those Fi:-::F:-L: whao ope ned up theirhomes and shared
their equipment d-:sl::it..: not bei ng com Fllv:l “'[H sure of what we were r|-:_‘:-i|'|5 with it, ar all

the legal imph’c;ﬂ;iq:ns. Kevalution can't happen without yau all.
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- A Carrier Signal is 3 standing wave that earries the audio MI Lo -
© =~ infarmationto a 1adio receiver. [f is also 3 form of altarnating fﬁ#ﬁ T

- cattent. Every wave of any fype has cycles, as explained in
- — fiqure 4-13, The numnber of Cycles per Second (CPS) is the
_ frequency of the carvier signal. This is usually measured in
. Herlz (Hz} or Megahertz (MHz) like 93.1 MHz (93.1fm) :
| but, one Hz is exactly the same thing 35 ane CPS, An FM urcary
cartizr signal changes frequenty slightly (hy 1-2 KiloHert, ‘
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- KHz, orse) with the ﬁ-cquencg.— of the sound wave it is e N
U cartying. The excitar is the r:lﬂ._:]lna| soutce of the radio signal, CALLED WaVELEWGTH

17 Mothing else generates a signal, anly madifies or displays TNE
| . : . i
. SOMMeE 35 1 —
.RF:MaPp:l:t of the 5|gna|| that is passing through it T T T I ey oSy Mlarmatii
- ; - 8 reapl. Lat's follow one cycle slarting on fine 0% at point g
"——-"-'—-E Elmﬁh f"n"_ f NHELHHH“&J'__&{-'«-_H‘ GLW ':I:'TFL:I r:ﬂicai&d rEar the gealer of the graph. The wave goes Ina

riegalive direeiizn 19 Its most nagalive gofn, then heoads ber

d ] | Signa | & It b
'E“'E ﬂ'l'-.f_ "‘"'"“"i” l"+f"f Yadit 'ﬂ__ii AL ) the E“ﬁ' * up lo 26r0, becames mone and more positive, raches the
-posilive paak, then goes back 1o zZero again, Thiz Is pre full -

Mo Ay Ftnd-r_-a:r‘[q_ mstlated axeas. Cycic of eternaling currnt
The power output of an exciter is pretty low, ustrally around 1 watt o 12 watt or
maybe as low as /10 watt. That's enough to do what ifs supposed 1o do but not
enough to send it more than V2 mils or so. Usually 3 Radiation Frequency (RF)
Amplifier is the next elerment after the exciter. Together, the axciter 3nd BF Amp
constitute 3 Trnsmitter though sometimes the exciter itszlf is also call=d 3
transmitter. Quite frequently amplifiers av put in series (one after the other) fo
incregse the (TPCY, For eample, a 1-Watt exciter will power 3 5-Watt amplifier,
which will in turn power 3 40-Watt amplifier. The TPO, or the amount of pomwer
flowing through the transmission line before it gets to the antenng, is one key factor
in how far the radio signal will travel but, there are several others which are equally
itnportant including type of antenna, antenna height, and the type of ferain in the
Eroadcast area.
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: 3 Filter: The Filter isa specific type of filter called a Low Pass Filter. It allews RF energ

...k below 3 specific frequency (For the FM broadeast band its usually 120MHzl to pass

i ithrough while absotbing any energy above that frequency. This is imporant because

et 1 ctrds out Harmonies, which every radio signal has before being filtered. Figure 11-1
texplains harmenics,
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Flgura 11-1—Hanmgnics anm signals thal appear al inlegral

: multipies o the rosenant, or Turdamental. {raquincy. This

i drawlng raprEsents o spactiunn anatyzes display sereen, and

3 =haws @ 2-Milz slgnal and some of its harmenles. A spectrum
analyser i5 an insimement that allows you 1o ook al enargy
radiatod over a wide rangs ol Mrequencias. Ia iz case, the
analyzer is 2djusied 10 display any AF erergy bobwesn 1 MiHZ
and 11 MHz. Each veetical ling [n the background gid

; denatas an incremenl of 1 MHZ The first thick black vartical
: “nip" fepresenls energy from 1he fundamental gignat of a

5 uiHE meckilater, The nest pip, iwe verlical divishons Ialer, i$
the secomd haimonis ol 4 MHZ (teice Tha Tund gematni izl
reguancy). The pip al [ha centar ef the phold s the thid
natmanic al & MHz (hae limas the lundamental egquancy].
Tho second, third, laurth and 1118 hasmanics arg di=played
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A radio station operating a1 103MHz will gencrate harmonics at - o
210MIIZ, 315MHz and so on, If harmonics aren’t attenuatedfor MY .G
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absorbed and pevtralized) by a filter they may interfere with other
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radio serviees, which brings government attention, The graph at | WL p— -

right shows how a typical filler attenuates power at frequencics = 30 o 4w ffo LFCIE o
above 120 MHz. e R R e st et Bt T e :
P T p o Tl N TR R EREGNR Gl A o

A Frecuencr CovtreR ¢ ) oplags the fregeency ot the cadio Sygnal asseves
Fhat yeu'vd o Fne rught Frequencs andl helps a lef corbh broople ;hanr"?’f
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- The r<ading on the frequency counter will usaally change gpeigueney Gountee. DiopLRY
1bjr several kilohertz while sound i coming through the G ; I-!' -: -D. o
gtmnsmﬂter. So, 104.500 MMz would ge as high as i r 0 v E)

: 104.502 MHz or as low 25 104.498 MHz. If the reading on your frequency Emm—
.- changing si'gniﬁcanﬂ‘f mere than those few Liloherts, if the center ﬁﬂqﬂmw changes
- ovar time, or there's 3 reading of all zeros on the counter, then there’s 3 problem with : :
> the transmission line and you should turn off the power to all components and do

Some i‘tﬂub{ﬂ|mgﬂﬂg,

* Dee. page 24 {or < BT Low -pass Elber Design. Mse
Mang ERedrecs aud, Amphfiers have ot —n Barimonic
Sufpression




SWE/Pawer Metar: This one is complicated, but impattant o understand in arder to 5
keep a radio station going. Lets start with the definition of SWE.

standing Wave Patio (SWR): & Relative comparison of the amount of signal
travelling to the antenna from a transmitter (forward direction) and the amount of
signal being reflected back to the transmitter from the antenna. [Fthe formard voltage
Is twice 3s qreat as the reflacted voltage the SWR is 2:1 (bad). SWR provides a relative
measure of the impadance match between an antenna, feed line and transmitter,

Impedance is 3 specific kind of electrical resistance, and it relates to how well energy
flaws through a cirenit. A radia station can be thought of as being one big circuit,
though it is comprised of lots of individual components armanged in 3 specific order.
In order for the RF energy to flow through cach component without any power loss
(which bacomes damaging heat) every pece from the exciter to the cables o the
antenna must bave equal impedance, or be “impedance matched.” When all pieces of
the station are impedance maftched the SWR s a perfect 1.1, The standard impedance
for evary part of the radio transmission line is 50 thms.

So, the SWR/Power meter will fall you how much power is teaching the antenna and
give the ratio af that power which is being reflected back into the ransmission line to
complete the citenit. Thaugh you might be able to get anay without one fora while if
you're using 3 preassembled and tested transmitter and antenn3 this is 3 critical piece
of test equipment for long term maintenance of any transmission line, and absolutely
necassay when using equipment that is home-built. A low SWR isn't only 3 desirable
measure of an efficiant station, its necassary to keep your equipment from being
darmaged by the heat that comes from having a high SWR. Transmitters and amplifiers
are generally rated to handle a ﬁp:r_iﬁ.: SWE fora 5p-eciﬁ'c amount of time iF}rﬂu're
buying kits of prebuilt equipment. The highet your powsr level is, the lawer your
SWR must be, for example if your running at 25 watts you can get away with 2 SWR
of 21 for a couple of hours, but not at several hundred watts. Usually when you're
using the right equipment and you tune it propetly you can get a SWR reading of 1:1.
Cooling fans and heat-sinks are also an important part of a transmission line, as they
help to dissipate the heat that does come fram normal operation
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Figure B-11=The PL-258, or UHF, conneclod is almaost unlversal for amatewr HF wodk, and is popular lor equipment oparaling in
ihe WVHF rmnge. Sieps & throogh E illustrala how 1o inslall the connecior praperly.
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: of equipment in the chain with the piece from output of- 21 Position adsplar 1o dimiablan shawh,
: the last component to the antenna usually being the B
: longest. RG-8 coax is the standard, costs a little under = B e S

iéﬂgnu;mgd_ung: Feed line is the cable that carries™
the radio signal from the last component to the antenna.
which radiakes the signal off into space. The cable is 2

specific type called coaxial cable because of the way i3 | b P e e
canshiucted. Like speaker wire, coaxial cable has two : ﬂ"ﬁ:ﬂfﬁﬁﬁeﬁ 48 saurng

conductors, 3 positive and a negative. Unlike spu:akcrﬁ
cable "coax” asit's called has a positive conductor in the:
very certer of the cable surrounded by insulation whlch:--
i« then sutrounded by braided copper (the negative ¢
 conductor) autside of which is another layer of 5%
; insulatian, Coax i3 constructed this way to miniml:t:v:;EF_E | -2
- amount of signal that is lost as it passes through the
. Spacific typas of coax must be used to connect each picce

: 1/foot, comes in sevaral varieties including RG-BX and |

{ RG-BU and is about as thick as your thumb. RG-581s
i thinner, cheaper, and genenlly (but not always) less

efficient cable. [t is ok for sharter lengths (like between ] e i R L R BN
: components of the transmission line, ideally no longer . SorarIE o a RN OTRC IR

Eﬂ:mn 1 foot) and lower power levels. 1€ is not good far

t long sections like the feed line. Each type of coax basa -
Veloeity Factor (VF) rating (radio waves travel at 5 x 10®
TI".II'_"tE'I’ﬁ !FrEI' 5’:‘:"5“4 |f'.| a Vacuurm, n‘:gling}" 510\'&'&.‘1’ In Hil‘ £ Serew eougling ring on plug asesnbly,
- and measurably slower in coax cable.)} The VF rating tells
: you how fast the radio signal will travel through the ™ e BN oo il W06 0 FIE08 with & PLA%0
 cable. When the RF waves travel quickly more of the : connestor, you will need o use an adspler, 35 shawn hare.

: : T | courtesy of Amphanel E i ts,
: signal gets to the antznna before radiating out of the HFEEW:IE:? Burker Aamo Eg‘fﬂ?n? = E?mmm

: cable, which is considered powerloss. .j...i....i ;.,.l.c.

{Coax cable is usually bought in bulk and without cannectors on the end. Learning to put connectors
on the ends of your own cble is an impartant skill that can save money and come in very handy. 15
akso critically impottant to be absolutely sure that your cables are good by checking them for
eontinutty (that current can flow through them) and crass continuity (making sare that there is no
connection between the shield and the center conductor). The pe of Coax and the connactors,
called PL-259 (male} and 50-239 (female) commonly used Inblg‘e: tadio ate the same as in
Amateur (shartwave) radio and CB. Belden is generally the best coax brand, Amphenol is the best
?:'E'HI'II?IL'!IDE' h:qnd] Figtiras E-'!i and 3-12 explain the procedure far putting connectors on coax cable.




An antenna radiates a radio §ignal like g radigtor radigtes heat the
Farther away frofm the radiating source the [es5s heat (or Signal power) you
have. Tn fact it's possible to burn yourself on a radiating antenna. IS a
good idea 0 never touch the elements of a live antenna.

At FM frequencies the radio waves travel in a straight line until an cbstacle is met. This is
known as line of sight transmission. If the receiving antenna and transmitting antenna can
"see” each other and the path distance is not loo great to atteruate the signal, then the
broadcast signal can be recsived. Radio signal strength is based on the inverse sguare -
law. Deuble the distanca and the signal strength will be 1/4 of what it was.

Since FM broadcast transmissions are line of sight, the height of the antenna is very
important. Increasing the height is more effective than doubling or fripling the power. Due
ta the curvature of the earth the higher the antenna the graater the distance to the horizon,
Increased height will place the antenna above obstructions which otherwise would block
the signal. Your antenna should be at least 40-50 feet above the grournd. Count

yourself lucky if you can site the antenna on a hill or a ten story building. :

Imagine a light bulb on top ofF a tower—the higher the tower is above the

ground, the further it will be seen it. The higher up your antenna is, the
more receivers will be able to “gee” It The antenha's Height Above
Avergge Terrain (HAAT) directly determines how far it can traval
because the higher the antenna is the farcher away the horizon.

An antenna Is a completely passive
.part of the transmission lipe. It
réguires no power supply but it cah
' play an equally important role In
amnpliFYing the signal as the amplifier.

- DIY antenna construction is g
Cheap way to bufid ah antenna and

and POLARIZATION.

The Polarization of an anténha Can be Vertical, horizontal, or circular.
Vertical polarization is the most common for Fiv) broadcasting.
Theoretically a vertically polarized signal is best received through Jges
vertiCally polarized receiving antebna. In reality though, buildings, hills,
and other obstructions in urban areas bend the signal SO MUCH that YOU R
may find & Case where a horizontally polarized antenna (which would be %n
parallel to the ground) works better than a vertically polarized antenna

(which would be perpendicular to the ground). e LS



The figure below descripes directivitys, o)
p order to get a good IR, reading It is critically important that your
antehba Is tuned. This means that like 3 tuning fork for a musical
inctrument, the length of the elements must be related to the wavelength

. OF the Specific frequency it wil] operate on. Wavelength is usually
symbolized by the Greek [eter A Lambda, and can be calculated by the
Following Formula:. t]’ {_ AE‘( [ '

o

. ?:JJEET‘E £is the frequency in MegaHertz and Latabda is the wavelength in
es.

i
i

ANTEMMNA RADIATION PATTERNS

Far meny applicalions, ong dasirabla fealure of
an.anienna is directiviiy—ihe ability to pick up
Elgnala frem one directlon while suppressing signals
{rom olher unwanted direstions. Going hand-in-hand
with dirgetivity is gain. Galn [ 8 measure of how
much slgnel a given antenna will pick up a5 com-
pared to That {from annoihef antanna, usually & dipale,
An antahnd thal has direclivity will also have galn,
and vice versa. Thesa two antanna proparties ara
yseful not only for ploking up or recelyving radio
signalg, but also for transmitting them. An antanna
{hat has gaim will afla-;l;iual;f boos! your transmiited

BTGy 1 8 Tavard rectlon whila Bupg ng It in
W
~ When you mention galn and directivity, mast
amataurs think of large antanna drrays made with
many elemanis of aluminum tubing- But simpla
antannas made of wirs can also bé very olfestive, as
iliustrated tn the accompanying anlenns richlatlon pat-
tarn. This lypa of pattern Indicates bath tha gain and
the directivity of a specific anlenna. Tha patlem
shows the relative powar regeived at a fixed distance
Fram tha antenna, as a functien of the dlractian,
when the antenna is ueed for trensmitling. If the
antenng |5 used for recaiving, ine patiesn Shows now
the antanna responds lo slgnals frem warlous direc-
tions. (In the directien where the anfianna has gain,
i{he incoming elgnals will ba enhancad, and 1h in-
coming slgnalz wiil be suppressed in other
direetions.)

Directivily In a paltem Is indicatad by one OF
more leng, thin labes, callad major lobes, An anlenna
with less directivity than this one would hava Inbies
which were fattor: ona with no directivity at all would
have a paltern {hal wes a pertact gircle. The smalter

The eaculaled ar Lthegratical radizlion pallorn &l an oe-
tandad couble Zoap antenna In s Fasgrad diregtlons,
this antenna exhibils 8 gain ol approsimataly 2 daclbels
pvmr & halfewave dipele, Such an anteand may be made
wilh & Rorizsatal wire hanging belween 14D SUPPENS.
[The wire is 1.28 wavalangths long & ihe operating Fran
quency and should be fad a1 the canter with apen-wire
ling] Tha axis of the wira |5 along the SUEFhdegres fine

ol 1he chan.

i
lobes in a pattern are callad minor loheE. Radlatkans:
pattgms ara gne of e most usaful tools In mes =
zuring antenna parionmanca. A




gl Tunable Dipele Antenna |7

Small diamater

hose clmnp‘\h__\

4« T linch sHes cus
into tuhing ag 70
4 inch lang 1 insh doFrees IRAFT
eapper pipe ftubs
for -a.tt:_l.'hlin: ] 12 inch copper tlip to
mait with hodis arf |13 inch ghread adapter
Falffl E_I;i:ll.ll‘lpi i 14 gauge

- - ° bus wire
111 inch copper pipn Bracher with " fm
I wave length larg i

-
I.-

rank
N2 inch-copper T 112 inch plaseie fipe T ¥iew
saldered ra weitk 111 female inch soider

112 Inich copper threads !

g
piper

4 sell capping 1I" long vorew

1% inch plastic T,
. The alumeizaim wbdag s altached to the capper L
Edting with twa self- tapping 4G screws, 152 inch long
— N cach Bile,
1. The antezna element fo which the ground scke of the 50239 & aitached
alwzys palnes dowmward.
4. Tune the anienna by adjusding the lengeh of the adjustable elemenls:
Lengih in imekees i equal o 2562 dEvided by frequency in Bz

antenna is rough tuned by adjustifig

1 Sulder all vegper picces belore anaclisg o ke ‘

=

But What if |

Have Trouble?

il

TuversE Soupate L aw

B [en&lﬂ of the rauiating-aemenl{s}. Many

. antenna designs are based on or derived from what is called a dipole, two radiating

| elements whose length is roughly equivalent to 1/4 of the wavelength of the desired

| fraquency of transmission, Wavelength in inches is determined by dividing 11811 by the

| frequency in megahertz. The result is either divided by 4 or multiplied by .25 to yield the

| 1/4 wavelength. A correction factor of .9 to .95, depending on the diameter of the element,
| is multiplied times the 1/4 wavelength resulting in the approximate length of each element,

Fine tuning the antanna requires -~

_!_he use of an SWR power metar

i Following are plans for several diFferent antennae. |
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10-7. FM Broadcast Antennas

Multidriven element and basic Yagi amennas provide
sharp unidirectional partemns and high gain for long-
distance reception on the FM broadeast band. Exira
dollars must be invested in a rowtor and a sturdy mast
or tower, On occasion a rotator may not be needed if
your objective is to beam on some far away mEro
area, of just in some one favored DX direction.

The antenna of Fig. 10-20 consists of a reflector,
twa directors, and three driven clements. The use of
two or more driven elements minimizes the wideband
matching problem. The antenna impedance is about
300 ohms instead of the low vilue of a regular Yagi
which requires a matching network that can resirict
bandwidth, You can use 300-ohm twin lead with the
antenna or feed 2 coaxial line by wsing a 4-1o-1
matching transformer

Often a simpler and less costly solution iz attrac-
five. There are two common problems. One possibili-
ty iz that you live in a small city of lown & modest dis-
tance from & metro arca and you would like 2 good
gain and a broad pickup pattem toward the target. A
second possibility is that you live in 4 metro area and
you would like some cut back in the received si gnal
levels from the metm Iocals a5 you aim your antennd
toward more distant stations. .

In such situations you may wish (o use the small
two-clement minibeam of Fig, 10-21. It has some
gain, good back rejecticn, and will operate well with-

out a matching device. A dipole and parasitc director *

combination were chosen because the front-te-back
ratio is somewhat better than for a dipule and reflector
pair. The director spacing is about 0.1 A and, although
the -antenma. impedance drops low, the back rejection

i pood and mismatch to a S0-ohm line is nol 100 serl-
ous. It is a compact antenna and requires litlde space.
Figure 10-22 gives the dimensions. :
Onc cxample of its performance iz a clean
changeover between WBYO (Boyerown PA) and

WELS (Mew York City) with 1307 motation (casy aom- -

power rotation of a PVC mast). Both operaic on 107.5
MHz. WBYOQ is about 20 miles due west, WBELS is

about 70 miles ENE. When the beam i anchored

ENE, the New York and Mew England reccption is
fine and therc is minimum interference from
Philadelphia stations on adjacent channels, For exam-
ple, [ can receive a clean WQXR sighal on 96.3 Mz
despitc WWDE on 965 MHz, My FM receiver is a

GE Superadio 11 It is a superb AM portable but not
especially preat on FM. Thus, it makes a good receiv-
er for puting FM antennas through esis.

'L
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j 1303 gy .
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Free Radio Direct Connect Beams

Here are some lengths and spacings for various direct connect beams. The layouts are straight
larward and are illustrated below. Your SWER should be less than 1.3:1 with these designs.

i o] ;
T m e e e e
ATEECEOY sy

Dirbvern

Director-1

Diirecior -2

The driven element is cut into twa halves and insulated from the boom with nonmetalic materal,
Then the two wires of the coax are connected, one to each section of the driven element. You
may drill small holes and use sheet metal screws Lo accomplhish this.

The reflector, director 1, and director 2 can be attached directly to the boom by a variety of
methods.

4 element beam center frequency 97.9FM

2 Meter 4 element beam Element spacing
1/2" diameter tuhing Element Length from Releclor
Reflector =Y i ot
{Driven 531 78" 36 57167
i[lirentn:r 1 5158 73 387
Inirccmr p iﬁ] L a7
Treespace |Over ground 30 feet
; 10.34 dbd ) 5 degrees

{GaTEge 4 13.71 dbd @ 10 degrees
IFiB 13.32 db 13.60 db at 5 degrees

Tt BESIGA MOBIFIEDS FROM 3 WE putErNf RiMER
hibew// mempersdhomes het E-1S
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_I-::-'.-.- far away can my signal be
heard? Thal is perhaps the most
oiten asked gquestion In amaleur
racip,  ERfordunately like mast
gueslians i this exciting hobby,
iha anawer reaquires a e work,

Wea will focus on line o - sigil
propagation on the WHF & UHF
bands. These are the most
common bands  wsed by bolh
meabile and base aparstions.

To proparly estimate a signals
range, you must have a dfew
irmportant figures:

* Fragueeney  Band

* Teansmiller power [in watts)

= Antenna heighil (from sea levei)

* Amtenna gain {net after coax loss)

Using thiz eslimator table you
chauld be able ton caleuwlate the
range af Your signal.  This 1able
<an be uzed nod only for mobils or
bese operafica, repeator owrkers
can alzo estimate the range of their
maentain top repaalers!

“ollow 1he sis sleps  listed
Fowew - you shauld have a fair
estimate of your ignal AN, ’——[

Thesa instruclions essuma
2 Tecziva signzl in the 1
I'n_lnrn:n.r-:nll range. Ona
microvoll  is  congidered g
srong signal strength.  Moss
modam radios have a 15
midzrawei sansitivily

If you wish 1o eslimets the
madmum dislance vour signal
can be heard, you can rmove
up the dislance tabls sic inas
evary timo you divide the
receive elgnal By one half, Far
f .5 micro volt signal, meve wp
sl lin0s, For & 25 microvalt
signal, mowve up 12 lings,

While theze figurez are

n

1,000 FE Erl'.'t'l!-:"lti:l:ll'l Pluz Tlinefor1.4b 5,3,1
-Arenna; Using 25 \Watls of power

The distance your signal will travel-
can be calculated using the table

below. (@ 1 micro-volt RX)

1. Legale the baight ol your antenna on the proper fransmitor
Eomer columre

2. Fird Iha fina clasos! 1o that paint,

4. Mews up ono Ene leravary dB gain ol your arkeana eyslom.

Move gcrods the Bnd o e proper vanicd iregquoency band.
The cleansl aumbar b the lino is ihe distanca in miles your

Bignal wil 1raved with 2 1 micra-vall ecoiva Sgnal,

Roverup six lincs o caleulato e 5 micre vl rngps,

Transmitter Range Estimator
TRANSMITTERY FOWER)
' .
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jirst an astimiate, you'll Find 1ha
they ara ugually reliable.

73 and ramember 1a haveo
M,

Leok for *Simpletons Ham
Dicticnan™ in 1936,

' Example

1 S S |
ANTENMA, 1EIGHT (feet) MSTANCE 1M MILED
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M

ed on the Inverse squate law; Double the distince and the signal strength
is chart is 2 rough way of calculating signal strength at specific distances.
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% In theory the range of a transmilied radio signal is infinite regardless of power used, basically it goes
an and on forever undil it encounters an obstruction, Maore power helps to penelrale any obstructions.
Given this, when engineering and planning a station it is always beller 1o consider the issues 1hat

limit the rangs.
Rarge is limited by

a) How far the ransmilling antenna can effectively ses. If you sland where lhe anlenna i3 mounted
and look out with a pair of binogulars, wherever you can see it is possible to transmit to. This can
somelimes be up te 20, 30 even 40 miles if you are looking out from a mounlain top,

b} Other sources of inlesferénce or other stations operating on the same lrequency. For exampla the
antenna may be able to ses 20 miles, but if anciher station is on the sama frequency 20 miles away,

it will blockfinderfere with the slgnal,

) Transmission power. Il the antenna can see 20 miles, but say 1 \Watt ERP of power used, it's very
likely that about 1 mile of range will result. This is quite simply because there is not enough power 1o
propagate the signal 20 miles. If 50 Wall ERP is used, il's very likely thal 20 miles of range will he
achigved. This is because 50 Wall ERP is ample power Lo propagate & strong signal 20 milas. If 1
Bdillion \Watts of power is used, i is very likely thatl signal will cnly propagals jusl ever 20 miles, This
because tha ranga is limited as deseribed in paint a) above.

Assurning the anlenna has a clear view, the frequancy i clear and an averane quality portable
receiver is used, typical ransmissian power ver range figures are as follows:

Watts Range
ERP Miles
1 1.5
2 2.1 o
4 a0 i
a a2 -
16 6.0 E :
32 B.&
54 12.0
128 {7.0
256 &40
512 340

HOW TO LIVE LONG ENOUGH TO | FeyeLTy

Antenna salety is one al lhe most imgortant
ideas to keep In mingd when you're Selling up your
slatian. Anternag Far the ham bands are ofien large,
reguiving care and attention to datail when they are
inslalled, Here are a couple of painis 10 kesp in mind
when pukiing up your anianna.

1} Be sure your antenna matarialz end supgorts
are strong—sirong engugh to withstand haave winds
withaout -breaking.

2] Kesp away lrom power linsa!

I your anlenna falls, it could damage your
houze, parage of progeady. IF il falis inlo & power fina,
your haude mighl end ugp like the unlucky CBars
shewn in Lhe phald, & windsiorm knockad over hls
ground.plang anienna, sanding it into a 34,500-V
peowdd ling, The resulting fire damaged hig housea
exbensively,

Safaly pays! Accidents sre awpidable, if you use
nood SENSE.

FTals 1S BoRkodte TReM THE VERCMILLA K% WEDS | TE
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q’ FOWER SUPPLIES

Most of the transmitters and amplifiers wsed in micro breadeasting require an
input woltage of 12 to 14 velts DC. Higher power amplifiars (abowe 40 watts)
require 24=-28 volta DC. In a fixed logation the veltage is provided by a power
supply which transforms the houses woltage of 110 wvolts AC To Che propsr DO
waltage.

Power supplies are net only measured in terms of thedr veltage but current as
well. & higher power amplifier ie going ko roguire a greater amcunt =f input
power as compared te a lower pows: amplifier. Output current is measured apd
specified a8 amp=. A power supply is selected on the basls of its continuos
eurrent cutput which sheuld be higher than the actuz]l requirements of the
amplifier. Power gupplies operated ak their fully rated cutput will have &
tendency to overheat under contlnuos operatien. An amplifier which requires &
aEps will need a power supply with a 10 to 12 amp continuos capaclty. In most
cascs the following ratings are suggested for transmitbers requiring 13.8 welts.

1-5 Wakt Transmibtber 2-3 Amps
10-15 Wakt Transmitter 5-& Ampa
20-24 BEY33 Based Unit 10 Ampa
40 Wakk Transmitkers 12 Anmps

Any power supply you use must have a rogulated voltage output along with
procectisn circultry. Scme reasenably priced brands include Fyromid, Teipiite
and Astran, Do not wyse any of the wall transformer type of power aupplies.

Such units are not adeguate for this application. Higher power transmittera
require power supplies with an output veoltage of 2B wolts. Astron is the best
manufacturer of this type of power supply. A 75 Watt transmitter will require a
power supply with & ourrent rating of 6=f amps and Zd wvolta.

For mobile applications voltage can be fed from the cigarettes lighter socket of
4 car with the correct plug and heawvy gouge wiring. This may not wWork well in
peme newer vehicles with aro peported to have szome sort of current limit
protection on the lighter socket. Check with an auto mechankle about this if You
are in doybt. Eleckrizal systems on newér vehicles are rathar senaltlve and can
be demaged Lf not properly understood. Ancther problem with mobile aperation ls
battery draln. A 20=-40 watt cramsmittor running for 4-5 heurs can deplete the
battery to the point where the wvehicle may not starc. IE is better te have
peparate battery running parallel to the charging system with an iselator.
Igolators a4re available Ecom Recreational Vehlcle accessory suppliors. Use a
high capacity deep diszcharge type of battery. Lead acid batteries are not vary
benign. Acid can leak and spill om people, clothing &nd equipment. It is best te
keep the battery in & plastic battery box. Vapocra from the battery are awplosive
in confined areas. Keep this in mind for mobile wohicle eperations. Yeu might
esnalder using & g2ll oell type of batkéry which 18 sealed and can net leak.
These are & bit pricey but have far fewer problems. A good quality gel charger
must be used to ensure battery lomgevity. Smaller gel cell batteries work really
well for setting up A low powar (6 wattes er lesa)l transmitter on & street cCoEner
as a public demcnstration of micropower radic. In Bezkeley & B-watt micropower
peation ia set up at the local flea market as a community demenstratien on
wookends. It is called Flea Radic Perkeley. Transmitters can be set up at
demonstrations and rallies so potorizks can tune thoir radies to the Erequency
which is displayed en large banners neaf the streets and listen in on what is
happening. This has weorked very well. Use your imegination to shew haw
micrepower breoadcasting can be brought lnte the esmmunity.
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d'-j * Barth Ground

The very final element of a radio tronsmission line is the Eerth Ground.
The Earth Ground serves the purpose of grounding o elirinobing unwonted
energy by providing thot energy with on foster polh to shere it
natural ly wants to go: the earth. Grounding your ontenno and
transmission line is often necessary to reduce your SHR ond helps
protect a building from 1ightning. A1l of the metal coses and shielding
in the cooxinl coble is part of the ground system. The cases of the
tronsmitter, oaplifiers, the negotive lead on the feed line (the coax
between the SHR/Powsr meter end the Antenno) ond the antenno itself
should ideally oll be connected by 12 gouge stronded copper wire to an
B-foot solid copper rod driven at leost halfwoy into the grownd. If you
cant get @ red into the ground then the next best thing is the cold
water pipes in o building. The metal body of a car/truck/van is usually
o sufficient ground as well. Auwdio equipment should be groundsd
seporately from tronsmitting equipment ond they should idemlly be
running cn separate electrical circuits.

Blankat Interferanca

Blankat RE Infarferanea oceurs negr every Iransmilling antanng. It is an aroq in which gl
othor radio signals or electromagnetic fiolds ata blocked out by your radio gighal. If you
lopk at the inverze square [aw { 'f;:;j fte clear that the etrength of the radio signal iz very
high whan vary elose to the antenna. The intarforeneo egueed hear the redisting courea
magy distupt other radio etatione, telophohes, TV e, coll phones ote. or you may hear the
radio etgtion playing through etetes eyefame or guitar gmplifiere avan whan they o turned
off. For most free tadio etations thic ie probably 4 very emall aten, probably fust the
building the skation is operating in or neighboting buildings. For corporate radio stations
the ares of blanket interfaretice fs much higher. The size of the blanket sras incresses with
the power of the radio station. The FCC ignores most intarfarance complaints that don't
cotne from weqlthy corporate enfities. Thinge you ean do to eurb this interferahee include
ingkglling high-page filtare on TV'e, phone linee, ate., ehortening all epagker or phong
cablog, and weapping thom in Aluminym foil thon aitaching 4 grounding wire from the foil
fo the eeraw in the middle of the elocttical outlat facaplate or other euitable ground. e
good to consider gour neighbore whan turning on 4 radisting antenns.



A Brief Digcussion of Scde..

A radio stafion doagn't neec to be anchored to o studo, a building, or power lines in arder fo be efective. Onee
¥ou ecnnzct o exciter fo s power supply and an ertenra, and 4uen it on, you have a radi signal. That last bit
oeut pewer susplies (an excerp? from Stephen Dunifer's teck primer, no need fo re-wrire what's alreacy been
wiithan...) was o ez l2od in o a dizeussion of the scals ond porfebiity o your rado sefup, So, consider three
different examples of radio stations an diferent ecales: frst there's the standad, a studia ar mayhe even fwe, and
a trangmitter raom in the basement or aftic of a house with an ertenna on & mast on the rack i has kard-wired
electricity from the pewer grid, o farge mixing board, and o lot of non-poricble equipment. Segand, fhere's a
stotion set up Irsids of o cor, van, er truck. [t rurs on g second battery inskde the zor, has mirimal studia
equipmert--meybe st a small D miver, one mie, one tope dect—ond o magnetic-mount antenna o tap. Thid
there's an exciter, a smal amp 6nd o battery in a hockpack with anterna hiddan i o mbrella ond g micraphane
and a portadle tape deck for an audls seurce.

Ecch scale of stofion has its pre's ond cons. The first axgrmple een put out the most power, slnce the power supply
doesn't hove te be corried. ¥ con alse produce the best zound quality and buid a streng listerer base because He
sgrial can be recalved reficbly. It Is alsp the easlest for the FCG ta bzate and sted) aquipment from. One
microcedo stetian once mede the FCC dig up its transmitting equipmant, which had been burled in the back yord
betare they could toke I,

The szcond example Is defnitely horder 40 lacate and shut down. However it requires same vahicle medfizefions,

car't put out quite as much pawer (though it could =l put gut plenty, depending on how meny batterles vou want
to 0dd) @ o car can be pulled over easler then @ house con be searched. even theugh murseipal ond state police
have: no jurisdiction witheut an FCC agent,

The third example i grect for demonstratians like the march on the FGC headquarters seversl vears aga. It hes
considerchly less potential pewsr output, i mere likely fo be damaged In frarsport, and lower saund quatty. Alea if
anly ane pesan is weering o bactpack with a coblz gaing 4o an umbrela its geing to be obvious whe has the
transmitter. Hoving a lot of dumeny setugs solved this problem.

Another peezipility is a remete studls or transmither and the use of o Studis-Transmifter Link (STL). A shudia
could be set up In 2 hause and use a 2-way radio channe! for a link 40 a transmifter in another bulding, or in o
veticle. Somegnz standing on the street ceuld be remotely cperating @ frensmitter with a cell phane, CB, or 2-
vy rociy.

The possthilities redly ore endless, Each fype of staien haz its purpose and the more crentivity the bertar. Thrk
abaut how you would use ¢ rodio transmitter, came up with yaur cwn Ideas and do 4]

2L
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FIMBDIMNG A FREGUEMNCY

Befare you can proceed any further you must determine if there are any available frequencies in your
area. Due 1o frequency congestion in the lorge urban metraplexes such as Chicago, Boston, LA, MYC,
atc. this may be o bit difficult. You will need several items to do a frequency search: o listing of the all
the FM radio stations within a 50-70 mile radius of your areo; and a digitally tuned radio. There are
several dotabases an the world wide web which con be searched for FM radio stations in any given
area. Here is one: wwwaoirwoves.cam/ feedb. btml

Channel separation is the biggest problem. FM broadoast frequencies are assigned a frequency
channgl 200 kilohertz wide. Good broadcasting practice requires thot at least ane channel of
separation must exist on either side of the frequency you Intend to use. In other words, if yeu have
picked out 90.5 as a pessible frequency then 0.3 and 90.7 should be clear of any recaivable
signals, This is why a digital receiver is on important item fer the frequency search.

Once you have o complete listing of all the FM radio stations look for possible frequencies with the
apprapriate channel spacing, Depending on tepography, distance and the eutput power of the other
statians certain "used" frequencies may in fact be open. Campile o list of the possible frequencies.
Then, using o digital FM receiver with an extermal artenna, scan and check these frequencies. Do this
from a number of locotions and ot varied times within the areo you propese to cover, In most cages
weak, intermittent, or static filled signals can be ignored and counted as either usable ar providing the
necessary channe| separation. Hopefully you will find ot least ene or two usoble frequencies.

Tf vou live ina more rural area or some distance frem a large urban area, finding o usable frequency
should not be very difficult. B7.9 can be used os a frequency under fwo conditions. One, if there is
net an existing station on B8.1, and two if there is nota TV Channel & being used in your area. After
commpiling your list of possible frequencies have your friends check them

gut on their receivers or redios as well. Tt is helpful to de since o variety of differert receivers will
more aceurately reflect the listening conditiens in your area. After all of this you should have a
workable list of frequencies te uze.

Mote: T darit think that the database listed above is working right now so unfartunately the only ether
one I know of ig the FECs own dutabase ot hitp: //www foc gov/mmbasd/welsome himl

The drowback of this database is that you have to enter a specific fype of Latitude and Lengitude
coordinates, and then it doesw't give you the frequency, but the channel (1 through 200) that each
station is using. You can get the rough coordinates for yeur ¢ity by searching for a nearby radio
station and entering its coordingtes into the search. That will at least get you the list of stations. If
+rying to use this database gets too complicated, just check around the band In your area o5 described
ahave for the quietest spot an the dial. Even a waak signal on or one channel away from your frequency
will limit your range, but remember, these cirwaves are as much (if not more) yours than they ore
theirs! Don't let their technacracy keep you of f the aid Some may say its rude to just furn ona
tronsmitter on o quiet spot, but its got to be done if we're going to have o vaice, do the best you can,
and be prepared to shut down and move if you get an FEC knack,

P'.:ﬁll'-:},::._ ':q_h;'-’-"—h_ n‘-—'-+ Lun._x.:-k.h..:l-.f:\&\ﬂ'kﬂ{'n%ﬂ-"‘r‘fﬂnﬂ. f.-,_l..-'l.-lg - hl-
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b\YLm BASS FILTER >

Tk KS o Fres Ehﬁ-ﬂﬁhiﬁl}

Tor the capacitors get silver micas rated at 500V, H‘.ugr are gvaliable from RF parts
(htip:/fwww.rfparis.comv) or from really well stocked electronics stores in big cities.
Get 15 close to these theorelical values s you can bul its not that critical within a
cnurlc Ipl‘. Remember that capacitors add in parallel (the g{ufﬂ‘illﬂ of resisiors) so you
could, for example, place two 15's next 1o each other 1o get 30 or put a 1 next 1o hese
1o get 31. 17 100 or 200 Volt rated componenis are all you can get its probably ok if
you are runming [ess than 20 Walls.

The inductors can be wound out of wire. [ like to get silver plated copper wire from
the Toeal hippy jewelry supply store because silver 15 areall fgnud conductor and it
makes the Lilter really preity, but copper wire works as well for the non perfectionist,
Actually measuring inductance at these small values is rather voodoo, the variables
theoretically are the diameter of your wire, the diameter of the cail, the number of
urris per inch af the coil stock and the aclual num ber of tumns in your coil. If you
wind coils on a 1/4 inich x 20 bolt with 22 gage wire, you will have about 500 nH per
inch. For the 88 nH make about 4.5 turns, for the 92 nH make about 5, for the 102
nH make 5 or a lille more but expect 1o have lo squish it. Be sure lo lexve ample
wire 1o connect your coils 1o the capacitors, you can always cut extra off aflerwards.
If you wind your coils all the same direction they will interact a3 if they were one big
coil. This degrades filler EEgrfnﬂnmme.’ Wind adjacent coils in opposite directions to
minimize this effecl. Additionally placing each coil in its own shield box will further
defeal this “mutual coupling” bui is probably overkill except for the artist, Solder the
components as close together as possible, even straight wire does have induclance.
Connect your filter 1o a 30 chm environment with a connector of coaxial cable by
simply soldering the in and oul poinis lo cenler conductors and the grounds to the
small piece of copper clad board slock on which you build the Glter, 1 like 1o keepa e
couple of test cables around wilh conneclors installed on one end which I temporarly A g
atiach to a new filier to check it out e

If you are running more than 10 wetls consider this filter
ganH
M
5
F

So how do you know if your filter cama out right. Well, think about it, what's = ‘I_HU_.

imporiant 10 us is that 1} the filler presents a good match (50 ohm impedance) to our = wno

desired 88-10% signal and that 2) it presents a very bad match Lo our harmonic o

frequencies reflecting them away from the antenna. The first crilenais measurable

‘lm?&l the instruments ot hand. Connect the transmitier to the SWR meter to the filter - __Hu'_‘
A

to the dummy load 21':1 that order). Now, if you have previously tuned the output of

your transmitler to 50 ohms (by paltching the transmitler o the SWR meter to the

dummy lvad and tuning your transmitter for maximum FORWARD power with the P

variable capacitors in ifs uu:pul then Iyou kmow that everything in your coaxial |

syslem; transmilter output, feedlne, dummy load, everylhing except your filier is 50 ohms
Since the SWR meter is placed before the filter it will indicate any mismaich

Sen F&ét

E'l‘:ﬂw‘l{“m 1]":r|= {nnte Ilﬂ:“- ﬂ]l:. imﬂﬂdﬂ'ﬂ:e seaq] Al “'Iﬂ ﬂllll_fr'll!: ﬂ.t- !ﬂ}?r ﬁher_ ﬂﬂ-ﬂclﬂ ﬂlﬂ: L_-

impedance seen ol the input so it i3 important that your flter is terminated into the 30 o [

olim dummy jﬁd for this IH]DIII Fﬁ%’ up the lmnsmiil.wl}lcui'l. Lﬁrratﬁjr the 5!:;::.3 ﬂnﬂ.ﬁdd exg lawatleq =
i tune the filier by s RS

measure the SWR into your [ilier, ToOu cin now i . :PSWIL i 'ﬁt' RS

spreading the coils. Your filler is tuned when it s al {or very closeto) a |

= = n —— i fatn rE——

EAf pEelk

Fitker: side yitw

Filker: top Vigww
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. An Overview of Studio Components for a Radio Station by DJ Miscellaneous

This is not a definitive technical manual, it is a semi-arganized layout of the ‘street knowledge' I've
‘gathered doing audio for a community station. Some of it is oversimplified for simplicity's sake. Some
terms are used assuming that if you don't know what they mean, you can look them up. | took some
basic electronics courses at MATC, but none of it dealt with sound production or breadcasting,

1. Control Board or Miker- A d mixer is paod to start with. You should be able ta hook up 2 line

- sourees (od or tape), 2 phonographs and a microphane, DJ mixers usually have a cueing channel

for cueing the next source in the headphones. A dj mixer with a few more “line ins™ could run yeu

* about $150 new and set you off to a good start. Numark and Yestax are both decent brand names.

Gemini is not too durable, along the lines of Optimus (the radio shack brand]), but to get started
anything can do. Mot many stations start out with a studio mixing board, unless you have ame

- donated and have a good tech person to hook it up. But for most stations that are just getting

- started, with only a working knowledge of home sterea systems, a d] mixer will be a sim pler chaice,

- When you run out of inputs on your dj mixer, then iz a good time to invest in a studio type beard,

- You will have a better idea about what you need and want in a mixer, Alsa, your dj mixer is still

- usabla for it's phone inputs, the mixer can be run into your new main board.

2. Record Players -2- Technics 1200z are $§500 each new, but if you have the cash, they are
: DURABLE and will save you a lot of time salvaging turntables. Home stereo record players wear
: put fast and many have automatic features that and get in the way. Having a person able to
- maintain record players is a must. DJ Misc nesdle carindge of chaice is the crofon concarde
madel. Stanton's 500 range needles are gocd too,

3, i CD Players -2- Portable players work well and are compact. The best ones have a time counter, a
. line-out jack {ather than the headphone), and a pause and repeat function. CD Changers are nice
* too, for autopilat.

4. Tape Decks (as many as you can get]- Decks usually die before you have enaugh, but 3 is gond.
- Two of therm to mix between and one to record shows. The third deck can be a boombox radio
: tape deck that is actually receiving the on air signal. This is a good way ta check the signal and
: the boombox can also double as a studie manitor.

5, ~Micrephones -2- | recommend spending at least $60 on your first mic and getting an omni
- directional or cartoid mic. Windscreens really help smoath out the p's and ss's. Mote if your mixer
: takes XLR or 14" phone plug connectors for the mie.

=~ VCR - Great for recording or playing Bhrs of shows,

7. : Phone Fatch - For calling your favorite Corporate Rock radia stations and harassing their djs an
P YOUE STBEION. (e vm i o wng adsmrta tha hamiiomaot of pmrre 2n om wth ot bheie Lioreladye, bat i1 4urm vomralt bl [

8. Studio Monitor- The manitar can be anything from a boombox to a pre manitor speaker systemn. A
~ : good middle of the road setup is to use an old stereo receiver and some decent speakers. Setup
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your monitor to be receiving the air signal, =a youl can keep tabs on it. Also, if the receiver has a
 decibel meter, it can be handy when adjusting the audio gain on the transmitter,

Headphones- a few pairs. Things to look for in phones- metal parts and joints, replaceable ear
. foam, thick, salid cords. Koss headphones have a lifetime warranty, and they are good for it.

1 0. Graphic Equalizer- put it after your mizer to fine tune the an =ir eqing. Especially useful for eqing
* : out the 60 Hz hum sometimes caused by cheap microphones.

11, Compressor/Limiter {gate)~ These highly recommended devices usually come in one sudio
: component. Compression evens things cut, makes loud stuff softer and soft stuff louder, Ever
| notice that commercial radia is all the sarne volume level? | like a [ittle compression to make up for
inexperienced djs, but too much lacke dyramics. A limiter limits the over all toudness. 'When a dj
i3 *in the red"” on tha VU {decibal) meter, they are over mod ulating the signal, and it will sound
- distorted and cause spurious harmonic frequencies. Setting a limiter/ gate will not allow the
- overmaodulations to even get ta the TX and this also prevents transistors from running fiot in your

- audio and radio frequency circuits. The compressor limiter is the last audio companent befare the
- transmitter.

‘Grounding your studio equipment iz a great way to escape the Hummmmm-drummms. If your setup is
not graunded it will carry the 60 cyele hum. You will notice that turntables have grounding wires, they
connect bo @ screw ar lug on your dj mixer or stereo receiver . A wire should be attached to a screw on
each audio companent's case have them chain ta a wire that is connected to a graund, A ground ezn
be 3 water pipe [Euld-right where It comes into the building, is the best), a radiator, an electrical
‘conduit or a copper rod or pipe driven into the ground (4-8 faet deep). Ideally, the ground is diffarent
#than the grounding rods being used for the antenna and transmitter.
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WHEN THE FCC KNOCKS ONYOUR DOOR

Noate: The Iollowing discussion assumes that you are not a licensed broadcaster,
Q: Il FCC agents knvck on my door and say (hey want to talk with me, do 1 have
to answer their questions?
A: No. You have a right to say that you want 3 lawyer present when and if you
speak with them, and thal if they will give you their names, you will be back in
touch with them, Unless you have been licenzed to bromleast, the FOC has no
right ta *inspect™ your home.
€Q: If they say (hey have a right to enter my hause without 2 warrant to see if1
have broadeasting equipment, do | have to let them in?
A: Me. Under Section 33{n) of Title 47 UL.5.C., the FCC has a right to imspect
any ransmitling devices that must be Beensed under the Act, Nonetheless, they
must have penmission lo enter your home, or some ather basis for entering
beyend their mere superviserial pawers. With preper notice, they do have a
Fight to inspect your communications devices, If ihey have given you notice of &
pending investigation, conlact a lawyer immedinely,
Q: I they have evidence that [ am “illegally” breadeasting from my home, can
they enter anyway, even without a warrant or without my permission?
Az They will have 1o go to court to oblain a warrant to enter your home. But, if
they have prebable cause to believe you are currently engaging in illegal
activities of any sort, they, with the assislance of the lecal police, con enter your
heme witheut a warrant to prevent those activities from continuing. Basically,
they need either a warrant, or probable cause to believe a crime is poing on at
the time they are entering your home.
Q: 11T do not coaperate with their investigation, and they threaten to arrest me,
ar have me arrested, should 1 cooperate wilh (hem?

Az If Usey have a legal basis for accesting you, it is very likely thal they will
prosecule you regardless of what you say. Therefore, whal vou say will n_nl'f
assisl hem in making a strowgeer case againgt you. Do nol ::||_::.'L'.-: b Lhean with-
aut o lawyer Lhere.
€}: 1f they have an arrest or a scarch varsant, shoubd T et them in oy house?
At Yes, Give them vour mame and address, and tell them that yeu wanl Lo Tuzwe
your lawyer contacted immaediately before you answer any mare qu-lzaﬂ':uns. If
you are arrested, you have a right 1o make several telephone calls within 3 hours
of baaking.
Q: Other than an FCC fine for engaging in illegal transmissions, what olher
risks do [ take In engaging in micre-radio broadeasts.
A Section 501 of the Act provides that violaliens of the Act can resull in the
imposition of a $10,000 fine or by imprisonment for a term nol excocding o
year, or bolh. A seeond eanviction pesills ina polentially longer sentence. ITyau
are prosecuted under this section of the Act, and you are indigenl {unalle Lo
hire an atterney), the conrt will have Lo appaint sne for you.
Q: Are there any atler penzlties That can be impased upon e for “illcgal
Troadcasts?™ .
Ar Uneler Section 510 of the Act, the FUC can attempt to have your commumicil-
ing equipmment seized and furfeited for violation of Lhe requirements set [url_]l in
the Act, Dnce again, il they altempt to da this, you will be given notice of action
apainst you, and fuave an opportunity to zppear in court to fight the FCC's pro-
pused action. Realize, though, that they will try to keep your equipment and any
nther property they can justify retaining untl the pracecdings are completed.
You have a right fo seck retern of your property from the court at any lime.
Q= i the TOC agents ask me if 1 knew [was engaged in fllegal activities, slould
[ deny any knowledme of FOC lws or any ilesal aclivilies?
A: Mo, You will have plenty of lime Lo answer their accusations afler you have
epaken with an atlorney. 1Uis a separate crime ta lie to Taw eafarcement officials
shrnt material feke, Remain silent.
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C: W1 am considaring braadeasting ever micra-radio, is thers apything [ can do
ahead of time to minimize the likelihood of prosecution?

A: Yoz, Speak with an atlerney before you are approached by law enforcement
to ellzcuss the different aspects of FCC law, Arcange ahead of ime for sameane
to represent you when and if the situation arses, se tat yeu will aleeady hase
prepared a steadegy of defense,

0 What can [ deif the FCC zpents try to larass me by going to my landlord, or
same other source (0 apply prossure on mer

A 50 long as thers is oo proof that you have vialaded (he [aw, you caonot bo
prosecuted or evicted. IF there is evidence of miscenduct, you might have to

defend yoursel in court. Depénding ufioirwhat the FCC said or did, you might
be ahle to reise a defense imvalving zeleclive prosecution or other equivalent
arpument, If the conduct of the agents is clearly harzssmenl, rather than aproper
mvestipation, you can file 2 complaint with the FCC or possibly a civil action
against them,

Q: K want to legally pursue FCC licensing for a new FM slation, what should 1
da?

A [Eisn the purpose of this question and answer guide 1o advocate or dizcour-
age nor-icensed broadcast npeFatI-:m:g. A person cited by the FCC far illegal
broadcasting will find llﬁ:gl:uaﬂ:.r impessitle (o later obtain permission to gel a
bicense, If you want 1o pﬂli'Eilf the licensing prcedurs, see he procedures set
forth in the Code of Federal Regulations, Title 47, Fart 73, The application form
(Form # 301 A) is -E}theflé.ﬁij" compliczted, and requires a filing fee of 52,050,000,
If you want ta contact thie FCT directly, call them at their Consumer Assislance
and Small Business Division, Boom 254, 1919 N 5t NW, Washington, DC 20554,

el {200) 6327260, Tron't bather to try this without sipnificant financial I:l:tc!l-:'!ng_.
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Federal Communications Commission
Complionce and Information Bureau
1550 Northwest Highway
Park Ridge, Hlinois H000E

May 25, 1997

CERTIFIED MAIL MO, P3E3 182 D45 FILE: 97-0327
RETURN RECEIPT REQUESTED

WM. J.

Bibwpales W] 532

Drear bir.

—

Ve have information that you are eperating on FM Breadeast Radio frequencies, Youdo
nat posses a licence to operate on the FM Broadcast Radio frequéncics. You are apparently ”
aperating in violation of Section 301 of the Communieations Act of 1934, 25 amended, (47

U.S.C. 301

Under the Communications Act and the Commissian’s Rules and Regulations, radio
transmitting apparatus, other than cerlain low powered devices pperated in accordance with Pant
15 of the Commission's Rules and Regulations, may be operated only upan issuance by this
Commizseion'of a station license covering such apparatus, Unlicensed eperation may subject the
aperator (o serious penalties provided forin the Communicalions Act.

You are hereby instructed to cease and desist all unautherized hroadeast operation -
immediately.

Anv comments which you would like placed in this file may be sent to the above address.
When replying, please make reference 1w File Number 97-0327.

Sin-::e:'cl:;,.
L
/

iﬂ'. .rlr'j.,l—"!-{_""-\.ﬂ-\.-l'- F :

3. Michael Mofiit
Dhsteict Drector

oo Bent First Class Mail -
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Online Kezources

HitpeiMiembers home netiac3t. this ie the homepage for soma Ham guy who cute hae a lot of
hiafpful info on hie site including “ The Antanna Elmar,” Late of plane for creating your
own antennge 4nd some helpful eslealatione.

hupffwsew. cadisdall orgfeslin The A-Infoe Radio Project. This tite haz g lot of radio showe
that paople have eteated and uploaded. Plenty of radical eontent, news efe.

hitpefiwwwsindymediaorg | ho |thpEnﬂEhT Media Canter main pagn. The IM® ig a network of
gutonomous media eollectives baced in ciies all around (he warld. Plenty of unesnsorad
aqudio contant and newe that gou’d naver find olerwhera, Free radio stations ideally should

ba broadeasting 4 lot of thig information to people who don't have tagular fnterbet 3ecece,

hoipww o cafinis A-dnfos Mewe Qervice, Mews sbout and of interast to Anarchists
arpund the wodd.

_‘1I:|_R:,l',l"|.'|'l.|._'l,'|'.'il|Ui’k{!l’?s_l,'l_l.:l_!l.'l'l.'l.i wm‘kQH! Wﬂl‘]!i Hﬂ.'ll! EEWEEE, | think th EHFFE Tf"ﬂl'ﬂku"ﬂ_'l‘- but
enme of the nowe ie trtareeting. ..

gt fwsns ora World Socialist Web site
hiipdirwor.org Those Crazy Maiste

O ealy Howd iw el W W the onon. o
)

Ii:’\F"'nE{le S PNEST W EWS SoeREE 6
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Quppliere

btp Ao tbreser com LD Brewaer is probably the main supplier of ftee-tadio equipment on
this coentinant. He sells kits and pre-gssemblod hardware from a variety of manufacturars
for inflated prices and uses the monay to fund hie FACTS: Fiest Amandment Church of
Truth gnd Seiontology. He rgn g huge etgtioh with 4 giant antennd tower in hie haek yard
utilil tho fode eqrried oul an aemad e3id of hie houge and ctole 30 hig Fear and 5 picture of
Jogue, Tha banefit of buging through Doug Etewer iz that gyou ean usually get stuff facter
from hit than fromm tha UK, but ondy if he likee gou. Tey visiting the manufachurors
wobeitar firet.

hitp:ffwww vernoicn conk Veronicq Kite—One of my favoritag, they el eagy to conghget
kite that are both inaxpensiva and highly ctable. [t taker & while to got equipmant shippoed
form the UK, but if you have the time, ite worth the wait. I'va hovar haff prablams with
tuzlome yol.

luip frurekiisfin MRG Kite usad to be part of Veronica or somathing like that. Similar stuff,

I've npver prdeeed from them, but theyre out there.

Lt dpmtsiavine.com Paletar Ine. ie 4 Ham tadio suppliet but thay're SWR/Power matate ate
exeallant and ehogp. Maka cure you gat one that covere tha FM fraquancy range (£'5-
IOEMHz). | tikn tha WMIEO, ite idaal for fron radio, and eold cheaper hora than thraugh

B]'EHEF.

Hitpedwwaw.broadeastwarchouse.com Brogdeast Warehouse, alzo in the UK, solle an exeellont |
Walt axeiter that compatos with the Varonies oxeitere at g gimilar price ($125 for a kit).
Algo, they'te great about repairing thoit old equipment, e if it broake you can ehip it back
to tham and they'll fix it cheap.

bt/ w proaressive-concepts com Progreseiva Concapts, pood broadeact oquipment cheap.
Ecpotially the Cornet CEM-9 5/€ Wave groundplane antonna for $110.




Recommaended Reading

Safztng the Airwaves, Edited by Stephan Dunifer and Ron Sakoleky. Thiz book covare 4
Iot of the radical hietory of iliegal radio broadeasting, and hae g erall techufeal
vontion in the baeck from which | borrowtad cotme materis! for thie zing.

Free Radio, Eleetronie Civil Disobedionee, by Laeey Solay. This iz an excallant hictory of
the ftee tadio movement snd it covers things that Sefeitg leaves oul. The quthor is
a communications professor at Marquette University in Milwaukee, W1 and always
euypporte hic loegl pirgtoc.

Zoka Taflon'e Guide to Pirgte Radio, by Zeke Teflon. An axeellent tach gutde with lole of
srheinglice for fransmitters, amplifiers, antennae ete. 1t's 4 lithe ald, but <till very
rool,

Pirgte Rydio Oparatione, by Andrew Y oder. Anothet tech gutde with come dizeuscions
About mobile broadeseting and other interesting topies. Look for the dramatic
image on the covat...

Mow ¥ou'ra Talking, eompilad by 1he Amateur Radio Relay League. [ blatantly plagiadzed
a lot from 1hie book. It's 4 puide for singteur (HAM] radio operators to get their
firet licenze. Ham radio iz two-way eoramunhication aver radia o it's not tachnieally
btoadeasting, but gil of the info is the came. This book hag coherant gnd th-depth
explanstions of radio physite, clectronice, safoty, and Juet sbout averything elee
tachnieal. [F you want to learn if, or jush want 8 golid reference, thie iz the book.
Thera gra gles eovorgl othet technieal guldee for mora advanesd liconens 2o il you
reflly wanted you could lesrn & hell of 2 fot gbout radio fram these books, They'ta
uzuglly zold st tadio shack or you ean order them from ARRL.org, Don't tell ham
operators what you're doing though, they're usually resl assholes shout this stufi.

2 Moter Rovalt, 5 zine by Frea Radio Caeeadia. | took their Yagt and low-paes filler
docighe and ineluded it hete, It'e & pretty good tech =it abd hat 8 fow cool stodes
ahout froo tadio in it

22 1/2 (A Full Rovolution] put out by Eree Radio Eob and later The Wiralece Virue, [
utad] the J-pole antanha dosign and the latter from the FOC from it It's a pratty
epol [ittle zine, but [ have no tdea whara you'll find it Count yourealf lucky if you

ok 4 eopy.
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Glossary of Key Words

AC powar-ling Hiter—A filter connecied in tha power fline
1o an amaleur transmilter or trensesiver. Il keops AF
anorgy {ram entaring e power line and radiating fram
poveds linds near a house. A ling filjer in the powar line
b olhar dletironic devices will keop unwanted RF
enangy froen enlenng them as well,

Allernating current (ac)=—Eloctrical current thal flows first
in ane diraction in a wiré and then in the other, Tha
applind voltage is alzo changing padasity. This direction
rgvdesal conbinugs at a rale thal deponds on tha
froguency of fhe ac,

Alternator—~A machine used to ganerato allernating-
cureen| alecincity.

Amateur sperator—A perddan holding & written authgrl-
zation 1o be the conirol operator of a8 amatour atation.

Amateur sanvice—A radipcommunication servicae for the
parpesa of sel-iraining, inercommunication and
technical investigations carried out By amataurs, that is,
duly authorized parsons interested in radia lechnique
solaly with a parsonal aim and withoul pecuniany
interesi. (Pecunlary moans payment of any type, whalher
money of olher goods.)

Amalteur slatlon—a slation llcensed in 1he amataur
saniica, Insluding necessary equipmant, used for
amalaur cammunicalicn.

Ampens (A)=Tho basic unil ol elactical cumment, egual (o
6.24 x 10" electrons moving past & peint in on
sacond.! We abbroviale amperas as &mps.

Amplifier—4 device wsually omploying alocinon tubes ar
fransistors 12 increasa the woltage, curant o povwor of 2
signal, The amplitying dévice may uso a small signal to
coitin] wollege andior cunrent from an gabemnad supply, A
lerger raplica of the amall input signal appears al the
device output,

Amplitude maodulation (AM}—A melhod of combining an
information slgnal and an RF [redio-frequancy] carriar. In
double-sideband voice AM Uansmission, we use tho
voicd information to vary (maodulate] the amplifude of an
AF carrier, Shortwave broadeast stalions use this ypoe of
AM, 22 do slations in 1ha Standard Brosdcast Ban
(540-1600 kHz). Few amatéurs use double-sideband
Wieca AR, bul a varnation, known g3 flegle sideband, is
VETY POpUlEr.

AMTOR (Amateur Teleprinting Over Radio}—A ferm of
radloteletype that providos errar-defecting capabiilies,
See Automatle Repeat Request. Forward Error
Carreelion and Salective-call identifier.

Antenna—A dovice thal picks up of sends oul rado
WIS,

Antenna switch—A switch used to connact one
Iransmitter, racelver o rangeeiver to gavaral diffarent
antennas.

ASCH {American Nalional Standard Code for
Infermation Interchange)—A saven-bi digital code
uzsd in eampuler and radioteleprinder applications.

]
Humbars written &s a miulliple ef some power dé expressed in
s sy rplason. Ths relption = oplaingd in delsl oo

Atom—A basic building block of all matter, Inside an alam
thora is & posilivaly charged, densa, central carg
aurrounded by a “choug™ of negatively chargad
dlecirons. Therp are the same number of nogative
chines 22 thaha are pasineg charges, so the atom =
alpcirically naulral,

Atlenuate—To reduce in amplilude.

Audio frequency (AF}—The range of fraquancios that 1ha
huredn ear can dotect. Audio fraquencios are uually
listed as 20 Hz (o 30,000 Hz.

Audio-frequency shift keying (AFSK)—A mathod of
ransmitling radioteletype infarmation. Twe awitched
Audla tones ara fod into the micraphane inpul, AFSK
ATTY is mast altan wsed an VHF,

Automalic Repeal reQuest (ARQ}—An AMTOR
commumacation made. In ARG, also celled Mode A, The
fwid etalions conatantly conlirm sach sther's
tranamissions. If Infermation |8 lost, it is repoated until
Il receiving stalian confirma carract recoption.

Autopatch—A device (hal allows ropaaisr users 10 makg
Iglpphone cally rouvgh & repener,

A1A omisslon—The FOC emisslon designaler used to
dascribe Morso coda telegraphy {CW) by anadf keying
of a radie-frequency signal,

Backscatter—A small amgunt of Sanal that i rellacted
from the Eanh's surlace afier travelling through the
ionogphere. The reflected signal may go back inls the
ipnosphore 2long sovaral paths and B refracted 1o
Earh again. Backscatter can help provide
cammunications [nlo a stalisa's eklp zone.

EBalun—Conlractian for basnesd 1o inbalandced. A device
10 couple a balanced load % an unbalanced Source, or
vice versa,

Band-pass filber—#A circuit that allews signals to go
Ihegdrgh it anly if thay are within & cgrain range af
fraquancies. i aftonuates signals ebove and befow this
range.

Band spread—A recaiver quality used 1o dascribe how far
aparl stalions on dilferent nearby frequancies will soem
to ba. We wsually axpress band spread a2 the mumber
of kitsheriz thal the frequensy chamges por iuning-knob
rotation. Band sproad and ineguency resolution an
refated. The amount of band spread dSelarmings how
aasdy signals can be funed,

Bandwldth—The range of Irequaneies that will pess
through a given filtar. For a signal, Bandwidth 15 tha
width of the fréquency band guiside of which the mezan
powar of the lolal omission is atenuated a1 loast 26 dB
Balow the mean power of the 16t emission, incheding
allgwances tor fransmither drifl o Dopplar shilt,

Battery—A davico that slores elecirical energy, It provides
exc0ss elecions o produce 8 curmant and tho voltage or
EMF to push those eletirons through a caincut.

Baud—The unit used 1& describa tha transmission speed
of a digital signal. Fer a singlo-channal signal, ano baud
iz aqual o one digital bt per sacond,

Baudat—A five-bit digilal code used In telspnnior
applitalions.




Beacom station—An amateur siatlon Iranamiiting
CHMMURications far tha purppses of observation of
propagation end recaption of other rolated experimesiial
activities,

Beam anlenna—aA directianal anlannd. A berm antanna

must be rotatad to provide covarane in diffarent directlons,

Beat-frequency oscillator (BFJ)}—An ascillator fhat
provides a signal 1o the product detestor. In the praduest
dutactar, tha BFD signal ard the IF signal are mixed (o
produce an audio signal.

Bleedar registor—A large resislor connociad across the
oulput o a power supply. The Bleedar discharges the
filter capacitors when the suppdy ks \urned af.

Block dlagram—a drawing using boxas to represent
seclions of & complicated device or procags, The block
diagram shows the connections betwaen sectjons.

Breakdown voltage—Tha voltage that will cause a curren|
in an insulator. Differant Insulaling matarizls have
different breakdown voltages, Breakdown valtage i alse
rirlated o the thicknosa of the insulating matesial.

Broadcasting—Transmisalans intended to be rcaivad by
lhe general publie, either dirgct or rediayad.

Calling frequencles—Frequencies ss asids far
establishing contact. Onca two statlons are In eontaci,
Ihey shoukd move their OS0 10 an uneecupisd froquency.

Capacitor—An elecironic component compased of two or

mare conduclive plates separated by an insulafing
maierial.

CErquanthlnn resistor—An élecironic camgponant
designad 1o fimit eurrant in & circult; mada from fround
carbon mixad with clay.

Carbon-film resistor—A resisicr made by deposifing a
Qawecus carbon deposil on a round coramic form,

Ceramic capacitor—An alectronic companen composed
of two or mare candicijve plates separated by a
Cafamic ingulating material.

Centi—The metric prefix for 102, or divide by 100,

Cheracteriafic impedance—The opposilion bo eleciric
current thal an entenna fead fne presants. Impedance
ingludes factora other than rosistance, and epplias to
alternaling currents, |deally, the cheractaristic
impedance of & feed line % the 5art as the transmitter
olpat impedance and the anlenna input impedance.

Chassis ground—The commaon conrection for all pars of
4 gircult that connect to the negative side of the power
Supply.

Chirp—A slight shit in transmitter Irequency each time
¥ou key the trensmitiar.

Coaxial cable—coax {pronounced ko%aks). A typa of feed
ling with one condwctor ingide the alhar,

Color code—A syslam in which nurmerical values are
assigned to various colors, Colored stripes are painfed
on the body of resistors and scmelimas athar
“Lompananis 1o show their value,

Communications tarminal—A camputer-cantrollad devica
that demodulales RTTY and CW for display by &
computer or ASCI terminal. The communizations
terminal also accepls information from a compuler or
terminal and modulates a transmitted signal.

Computer-Based Message System (CBMS)—A system in
which a camputer is used 1o stare messagas s |ater
refrioval. Also calted 8 BTTY mailbas,

Cenductor—A malerial that has a lonse grip on s

Olactrons. so that an eleeirical eurrant can pase [hrough
it.

56 4

Connectad—The conditlon in which twe packet-radio

slalions are sending information 1o each other. Each (g

acknowledging whim the data hes been recaived
correcily,

Conlests—On-the-air operating avents. Diffarent &onteslg
have differant objectives: fontacting as many athar
Bmateurs &s podsibla in a given amount of fima,
tomacting amaleurs in as many different countrips &9

possible or contacting an amateur in sach caunly in ong

parlicular state, 1o name arly a faw,
Continuous wave (CW)—Morea coda tedegraphy,

Control oparator—An amateur cperater dezlgnated by thy

licensae of & stalivn to be raspansibie for the
Iransmlszions of an amateur station,

Control paint—The place whera the control functian lakag ©

place.

Coordinated Unlversal Time (UTC)—A systam of lima
raferenced 1o fima at tha prima meridian, which passas
through Greenwich, Emgland,

Care—The matarial used in tha esnter of an inductor cod,

CO=The general call whan requesting & conversation with
anyana.

Critical angle—If radis waves leave an antenna at an
angle greater than the critica angla far that frequency,
they pazs through the ionosphere insiead of returning la
aarh

Crltical frequency—Tho highest frequency at which a
vortically incident radio wave relurna frem iha
isnosphers, Abowve the critical raquency, radio wavas
pass threugh 1the lonosphere inte EDECE,

LCubical quad antenna—An entenna bullt with its alamenig
in the shepa of four-sided loops,

Current—A flow of elecirons in an Hectrical cirguit.

Cutalf frequengy—In a high-pass, low-pass or band-pass
filar, the cuto frequency is the fraquency at which the
fillgr output is raduced to ¥ of 1he power available at
ke filtar Inpusl.

D layer—The lowest layer of the ignasphere, The D layer
conlributes very little ta shor-wave radio propagation. It
&cts mainly 1o absorh snergy from radio waves as they
pass through it, This absorplien has & significant eflect
on signals Below ebaiit 7.5 MHz during daylight.

Detector—The siage in a receiver in which the modulation

{¥oice or ather informalicn) is recovarad fram the RE
elgnal,

Delta laop antenna—a variation of the cubical quad with
Iriangular ¢lements,

Devlatlon ratio—The ratio hetween e maximum chanpge
in RF-zarriar frequency and the highest modutating
requency used in an Fi Iransmittar,

Dlelecirle—The ingulating raterial vsed betwean he
plates in a capacilor.

Dlelectric constant—A number used to indicate the
refaliva “merit*” of an insuleting material. Air is given &
Value of 1, and all oiher matenials are relaled to gir.

Diglpeater—A packet-radio stafion ussd to refransmil
elgnals that are specilically addrassed to be
retranzmitted by thal station,

Dipele antenna—See Half-wave dipale. A dipole need
not be Ve wawelength long.

Direct-converaion recelver—A recensr ihat converts an
AF signal direcily fo an eudio signal with one mixing
stage,
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pirect current [(de)—Electrical currgnt thist flows in one
directicn anlby,

pirectivity—Tha ability of an antanna to fecus transmittar
pawer inlg Sarlain direciions. Alsa ita abllity b enhance
recaived signals from apecific dirsctions.

pirector—A&n @lomeant in irend of the diven element in &
Yagi and some other dirgclionel aniannas.

Dlract wavas=Radio wavas that tranval direcily from a
iransmitling antenna fa 4 racalving amanna, Also called
“line-of-sdghl™ communications

Double-pole, doublp-throw (DFDT) awlich—A swilch that
has %ix contesis, The DPDT swilch has two cantar
contaciz. The lwo center contacls can gach be
connectad b6 ono of two ather contacis,

Oriven elamanl—The part of an antenna that conngsty
dirgcily to the food e,

Dusl—A radio weveguide formed when & temperature
ineersion traps radio wewes within a rastricled layer af
the almosphera.

Dummy load (dummy antenna)—A davies used when you
winl §0 fest or (une 3 transcaiver withad sending a
gipnal gul aver the air, Insléad of sendl <) tha signal 1o
an antenng, yYou sead it 0 he dummy [ead, which
dissipates (gs rid of the culput powar,

DX—Distance; foralgn couniries.

DX Century Club (DXCC)—A prostigious fward given 16
ameteurs wihd can prove contac] with amateurs in a1
least 100 DXCE counlries.

E layer—Thi second lowgst ionosphgric layer, the E layer
gxista only during the day, Under cartaln conditians it
may refrac! radio waves back to Earth.

Ezrth grownd—A circuit cennection o a cold-watar pape oF
i a ground rod driven into tha eerh,

Earth statlon—an amateur statlon located on, or within S0
km @f, tha Easih's surfaco intended far communications
wilh space slalions or with olher Earh stalions by
means of oné or more objects in spach,

Electric fleld=An invizible Torce of natera, An elaciric
field existe In o ragion of space Il an eloctrically charged
:utiljc:m placed in the reglan is sublactod to an elecircal

.

Electrolytic capacitor—A polarized capacitor formed by
wzlng thin foil electrodes and chemlcal-soaked papor.

Eltciromotive force (EMF)—Tha force o pressura that
Pushes a current through 4 circult,

Electron—A llny, negatively chargad particle, nomally
found in an aréa sumounding the nucléus of an atom,
Moving electrons make vp an elactrical current.

Electranic keyer—A deviee that ganeraies Morze code
dais and daghes sleciranically.

Emission—The transmitted signal from an amateur
staign.

Emisslan privilega—FPearmission o use a particular
#mission type (such as Morse coda or valca).

Energy—The ability to do work: the abdity 1o exert a force
te move some object,

Falso or e slgnals—Transmissions that are
intended 1o mislead or confuse these who may raceive
the fransmisslons, For example, disirass calls
transmitted when thara is no actual emergency are false
o daceplive slgnals.
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F layar—A combination of the twe highest ionospharic
layers, the F1 and F2 layers. The F layer refracts radio
wavas and raturma them to Earth. The hakght of tha F
layer varies greally depending on tha time of day.
gapason of the yoor end amaount of sunspot ackivity.

Fead Ene—The wires or cable wsed to connest your
transcalver to an anlenna. See Tranamission line.

Fletd Day—An annual event in which amataurs set up
atalions in ouldoor locations, Emergency pawer ks also
ansouragad.

Field-efiect transistor voll-chm-milliammeater (FET
YOM)—A typo of multimaler. Tha mater civcult uses an
FET ampliilar to provide more sccuraie readings than
can ba oblalned with a YOM, The FET YOM |& the solid-
slatd equivatant of a YTk

Filla=Repeats of pans of a8 provious Iransmission-=—yusually
raquisied because of inlerderance.

Filter—aA gircult that will allow some signals 1o pess
hreegh it but will greally reduce tha airength of others,
Flxad resistor—A régistor with a fixed nonadjustabla valug

of rigislance.

Forward Error Correctlon (FEC]=A mode of AMTOR
communication. In FEC made, also called Moda B, aach
chirasier is sanl wita. The racaiving statlon checks the
markispace ralie 4f the racalved characters. If an armar
is detacted, tha receking stallon prinls a spaco 1o show
that &n incomect chardcler was fcaived.

Frequency=The numbes of comglelo cycles of an
alarnaling currant that occur pae second.

Fregquancy bands—A group of frequancias wharg
eommuniialions of & particular $gdvite, such a5 the
amabewr sansce, are suthonzed,

Frequency Coardinator—A volunteer who kaaps riconds
of rapaater Inpul, eutput and caniral frequanclas,

Frequancy deviation—The amount Ihe carrier fréquancy
in an Fid transmitter changes as it s modulated.

Frequency modulatlon—The process of varying the
frequincy of an AF carmiar in responze o the
ingtantanecus changes In he modulating signal.

Frequency privifege—Permizzion Io use 3 paricular
graup of fraquancios.

Frequency-shifl keylng (FSK}—A mathed of tranemitiing
radloleiatype Information by swilching &n BF carrier
batwaen two separate frequancios, FSK RATTY |5 most
offén wsed on HF.

Fundamantal frequency—The desired aporaling
inpgquency of an oscillaior.

Fuse—A thin 2irip of metal mounted in a holder. When too
much curren! passes through the fuse, the matel strip
molts and opans tha circuil.

F18 ¢misslon—The FCC emission dasignatar used 1o
dascribe requency-shilt keyed (FSK) digital
communications,

F2B emlsglon—The FCC smisalon designator used 1o
describe audio-frequancy shift kayed (AFSK] digital
communlcilions,

FIE emlssion—The FOC emission desipnator used to
dessnbe FM voice communicalions.

Galn—A meaasure of ihe diractivily of an anlonnm,

Gamma match—A mothod of malching coaxial feed line ta
iha drivan alemeni ol 2 multialameant array.
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General-coverags recelver—A receiver used Lo listen 10 4
widi range of reguancies, Moat genarslcoverage
raceivars tune from fnequencies below the standand-
broadeast band te at least 30 MHz, These fréquancias
inclugda the shortwave-broadeaat bands and the amataus
bands from 180 (o 10 mebors.

Giga—Tho metrie prefic for 10%, or tmes 1,000,000,000,

Grace period—Tha lime FOC allows fallawing the
oxplration of an amateur liconse o rangw that Foonaa
without having 19 retaka an oxamination. Those who
hald an supired lsenss nol opdrale an amateur
stElon unldl The lcanes I3 rainstaled,

Grid=—The ¢control @lement [or sloments) in @ vEcuum lube.

Ground connectllan—A conmaction made 15 he sarh for
alecircal safsty,

Ground waves—HRadio waves thal raved along Earnth’s
suraca,

Gulded propagetion—Radio propagation by maans of
ducts in the aimaesphere.

Hall-wave dipole—A besic antenna used by redio
amatours. It consists of a length of wire or tublng,
opsned and fed at the center. The enting anlefna is
Ve wavelenglh long &t the dasired operating fréguency.

Ham-bands-cnly rocalver—a rocedver dosignod 1o covar
only tha bands used by amateurs. Usually ralars io tha
bands from 80 19 10 metars, somatimas including
160 mates.

Hand koy—aA simpla swiich wsad 1o sond Morss coda,

Harmonica—Sigaals from a kanamitter or asalilaio
ooturring on whele-numbar multiplas af the dealred
opatating fraquancy.

Hartz (Hz)—An altemating-curmend frequency of one cyche
par &&cand. The basic unit of fraguency,

High-pass filter—A filter designed to pass high-irequaency
signars, while blecking lowgr-froquansay signala,

Horizontally polarizéd wave—An alsciromagnetic wave
wilh i3 eleciric Bnés of forco paraliel to the ground,

Impadanco-matching network—4A device ihal matches
the Impadance of an antenna system to the iImpadance
of & tranzmitter or receiver. Also called an antenna-
matching network or Transmalch.

Input fréquancy—A repeater’s ecahdng froquoncy.

Insulater—A material that maintaing & flight grip on i
slactrons, o that an electical currant canns! pass
thraugh it.

Intermediale frequancy (IFj—The oulpul frequancy of a
miing stage in a receivar. The
subséguent stages in the roceiver are tuned for
maximum affigiancy at the IF.

Inverted-V dipale—A hellwave dipole antenna with its
centar alevated and The ands drooping toward the
ground. Ofion called an inveried V.

lon—An elecirically charged paricio, An election is an ion,
Angther example of an ion iz the nucleus of an atom
that is surrounded by too few of tob meny aloctrons, An
atom ke this has a nat positive or negative charge.

lonosphere—A region of charged panicles about 30 1o
260 miles above The Earth, The lonosphere bends radio
wavis as they iravel through it, returning them to Earth.

J3E amigslon—The FOC emission designalor ussd to
deacribe singla-sidebend, supprassad-carrar vaice
communications.

Key clicks—A click of thump al the beginning or end of a
CW signal.
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Kilo—The metric prefic for 107, or times 1000,

Ladder line=Farallal-<onduclor faader with insulating
specer rads avany (0w inchas,

Line of slght—The term used to dascribgd VHF and UHF
propagaiion in g straight line directly from one slation i
amothar.

Lowar sldeband (L5B)—Tha cormmon single-sideband
aparating mode on 16g 40, 80 and 160-mdter amabmeis
bands.

Low-pasa filter—A lier designed (o pass bow-f
signale, while blocking higher-froquancy signals.

Major lobe—The shepe or pattern of figld sirength that
paoints i the directlon of maxirmum redizled powar from
an antenna.

Malicious Inlerderence—Iintantional, deliberate obsinuciios
o radip ransmissions.

Matching network—A dovice thal matchas ona
Impadance loval 1o ancihar. For sxampla, it may malch
1he i ¢ of an dnlenna aystem 1o the impadance
of a fransmifter or racoiver. Amaleurs afso call such
devicos @ Transmaich, impedance-matching network or
mizleh beor

Maxirnum usable frequency (MUF)=The greatest
frequancy at which radio signalg will retun to g
parlicufar localion from the ionosphare. The MUF may
vary for radio signals sent to different destinations.

avpay—From the French “m’sider” (hels me), marosr is
uzed whion calling lor afbrgency assisiance in volce
Mo,

Maga—Tha melric predix foe 105, or timas 1,000,000,

Motalfilm reslstor—A resisior formed by ing & fhis
layer of rosistive-matal 8lkoy on 8 cylindrical eeramic
{arm. ;

Matric prefixes—A soras of lerms usad in the malrs
system of maasuremant. We use malrk pralixes o
describe & quantily a3 compaied 1o 4 basic unil. The
medric profives indicate mulliples of 10,

Metbric aysiom—A sysiem of measuremont developed by
scientists and used in most countrlas of the warld. This
syslam uses a st of prefixes that are mufliples of 10 [0
indicate quaniitias larger or smellar than the basie wni.

Mica capacitor—a capacilor fosmad by alemsating layers
of metal fod with thin sheets of insulling mice.

Micro—Tha matric prefix fer 10=%, or divide by 1,000,000,

Microphano—A device thal converts sound waves Inia
alactrical onargy.

Ml —Th metric prefix for 10=2, or divida by 1000,
Mixer—8 gircult used to combine Twe af more aedlo- or
radigefraguancy signals o preduca a differant outpu

frequency.

Madem—Shor for modulaton'demodulatorn, A modem
modulatés a radio signal lo Iransmit dala and
demodulates a receivod slgnal to recover Iransmited
data

Madulate—Te vary the amplilude, fraquency, of phase of
a radec-trgquency’ signal,

Modulation Index—The ralic between the maxinmm
carrler frequency devialkn and the freguency of the
mediulating slgnal at a given instent in an FM
transrritiar.
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Monitar mode—One 1ype of packet-radio recaiving moda.
In monifor mode, everything transmitled on a packat
trequency is dieplayed by tha monlbtaring THG, This
octwes whathaer the transmissions are addressod 1o the
rranitoring stalion or nod,

Multiband antenna—An anenna that will operate wedl an
mare [han one fraquency band,

Multimeter—An sloctronk: 183t instrument used to
raeasurd eurrant, viallage and resistance in a clrewil,
Dascribgs all maters: capable of making thesa

measurements, such 23 tha VOM, YTVM and FET WOM,

Mullimode transceiver—Transceivor capabls of 888, CW
and FM aparation,

Mutual coupling—When colis display mutual coupling,
currenl fiewing in ona coll will induce a voltage In the
ather. Tha magnetic flux of one ol passes through the
windinga af tha athar,

Hegatlve Charge—One of two types of electrical cherge.
Tha elecirical charge of a singla elactron,

Mels—Groups of amataurs who maet on the air to pess
iraffic or communicale about a apecific subject. One
etation {called the not control zlabion) usually directs the
nat,

Hatwork—A term used 1o describe aaveral packal sations
linked together to transmit data over long distances.

Mautral—Having no electrical charge, or having an equal
numkber of posilive and nagative charges.

Heulrallzation—A methad of preventing oecllfailan in an
amplifiar stage.

Hucleuws—The densa central partion of an atom. The
nuceus condaing positively chargad particles.

Qffsel—The 300- 10 1000-Hz difference in tranzmitting and
receiving fraquancias In & fransceiver. For a repeater,
offset rafars to tha differance belween its franemitting
end recaiving fraqueancias.

Ohm—Tha basic unit of elecirieal resistanca, uzed o
describe the amount of opposifion 19 currant.

Ohm's Law—A basic law of electronics. Ohm'a Law gives
a ra!a.li;;q:mhip batwean waltage, rasistance end currani
(E = IR},

Omnldirectional—Antenna characlerisic meaning it
radiates equal power in &l compass diractions.

One-way communicatlons—Transmissions thal arg not
infended to be answared. The FCG sirictly limita the
Wpes of one-way communiceations allowsd on the
amalaur bands,

Open clreull—aAn electrical clrewlt 1hat does not heve &
completa path, 5o current can®t fiow through tha elroult,

Open-wire feed line—Parallal-conducler feader with alr as
N$ primary insulation malsrial.

Operator license—The portion of an Amaieur Redie
licenze that gives parmissian to operate an ameteur
Eltion,

Oseillater—A circuit buil by adding positive feadback to
an amplifier. It produces an allernating current signal
Wwith no input except the dc oparating woltages.

Qutput froquency—aA repnaler's transmitting fraquoney.

Poacket Bulletn-Board System (PEBS)—A carnputer
slern uzed (o siore packel-redio messages for [ater
ratrleval by alhiar amatours.

Packet radio—4 communications systam in which
Information is broken inlo short bursls. Tha burats
iPAckets] also contain addressing and arror-detection
Infarrmatian,
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Paper capacitor—A capachier formad by sandwiching
papor botween thin foil pletes, and ralling the entire unit
ink & cylimder.

Farallel clrcult—An alactrical circull whers the slecirens
follow rgre than one path.

Parallel-conductor feed line—Faod line wilh two
condustors hald a constant dislance apart,

Parasitlc element—Part of a directiva antenna that
darlves onargy from mutual coupling with the driven
slemant. Parasitic alaments ase not connactad diracily to
tha lead kina,

Parasitica—Cscillafions in & transmitier amplifier that are
not related to the oparating frequency,

Peak envelope power (PEP)—The average power
supptied to the antanna fransmission line during one RF
cycla at the crest of the modulation envalopa,
Transmitter power I3 measured in tarms of PEP.

Phase modulatlon—\arying the phase of 2n AF carrior in
responsa 1o ihe instantansous changas In the
modulating slgnal.

Pico—Tha matrle prafix for 1012, or divide by
1,000, 000,000,000,

Plastic-film capeclior—A capacitor formad by
sandwiching thin sheels of Mylar™ or polysiyrens
batwaen thin foil plates, and rolling the entire unit info a
cylinder,

Folarization—Describaa the electhcal-fisld characterlstic af
a rédio wana. An ameanna thal s parallel to the surace
of tha garth, such aa a dipale, produces horizantelly
Polarized wawas. One that 1z perpendicular 1o the earth's
aurface, such as a quarer-wave verlical, produces
wartlcally polarized wavae.

Posltive charge—0no of two types of eleclical charge. A
pogitive charge is the oppasite of a megalive charge.
Elactrons have a negative charge. The nuslaus of an
atom hes a posidive charga.

Potentiometer—aAnother nama for a variable resistor. The
value of & potentiomater cen be changed without
remaoving it frowm a circuit.

Powar—The rale of energy conaumplian. We calculate
power n an efectrical circuit by muliplying the voltage
applied to the circuit timea the current throwgh the
cirewlt.

Fower aupply—Thal part of an elecirioal cireuit that
provides excess olecirons fo flow Ints & circud. The
powar supply alse supplies the voltage or EMF to push
tha electrons along. Power suppllas convert a powar
source (such as the ac mains) o a uselul form.

Procedural signal (prosign}=COne o teo latters s601 4% a
single character. Amateurs use prosigns in CW Q50s as
4 shorl wey 1o indicate the aperetar’s Intention. Some
axamples are ¥ for “Go Ahead,” o 3R for “End of
Massage.” [Tha bar over the latiars indicalas that wa
send the prosign as one charaster.)

Propagation—The means by which redlo waves ravel
frarm ona place o anather.

Q signals—Threa.ldter symbole beginning with Q" @
signels are usad n amataur CW wark b save time and
for batter Communication.

Q5L card=—aA pastcard sent to anclhar radio smataur o
conlirm a ¢antact.

Q80—A conversation betwesn Iwo radio amataurs.

Quarer-wavelength vertieal antenna—An antannd
constructed of B quarer-wavelangth long radiating
element placed parpendicular to the earth,



Radlate—To convont electric inbo alechiomsgnetic
(radic) waves. An enlenna raciates radic wivos,

Radio frequency (RF)—The rangoe of Iroquancies that can
ba radisted through space in the form of
aleciromagnetic rediation. We usually considar AF 1o ba
thoso frequencies higher than the audio lrequantias, o
Above 20 kilohedz,

Radlo-frequency Inlerference [RFly—Dhsturbance fo
efectronie aquipmant cauzed by radio-frequency signats,

Radio-path horizon—The point where radio Wnds are
refurned by tropospharic bending. Tha radig-paih
hhud:m ¥ 15 porcent farther away than the geomatric

orizen,

Radiotelatype (RTTY)—Radlo signals sent from ana
telepriniar machine 1o anocthar machine, Anyihing that
one aparaiar types on his telepriniar will ba priflad on
the gther maching,

Hagchew—A langthy coaversation (or CS0) betwaen two
radie amalaurs.

Random:length wire anfonna—An gntenna hawing a
longth 1hat is not nacessarily ralated ta a wavelenglh for
which i i ysed.

Reactenco—The propeny of an induslor or cepacitor
(measurad in ohrms) that impades current in an Be circail
without convarling power to hogat.

Resctance madulator—A device capable of medulating
an ac signal by varying the reactance of a ciregi in
fesponse o ihe modulating signal, (The misdylating
signal may be voice, dala, video, or some othar kind
dopanding en what typa of information is baing
Iransmiliiod.)

Receivar—A dovice that convarls radio signals into sudio
gignals,

Receiver Incremental tuning (RIT)=A transcaiver eantrol
that allaws for a slight ehange in the receivar frequency
without changing the transmirte: frequency. Somo
meanufaciurers call this a clarifier {cLAR) comtral.

Recelver averload—intorferance 1o a receiver caused by
a slreng RF signal that forces its way inlo the
Bquipmant. A signal thal ovarleads the recaiver AF
amplifiar {frant end) causas front-end ovariad.

Retlected wave—A radlo wava whosa direclion is
changad when it bounces off some cbiect in it path,

Reflector—An clament bahind the drieen &lement in &
Yagi and some aihor directional antonnas,

Refract—Tyo bend. Electromagnotic waves are refraciad
whon 1hay pass threugh o Boundary batwean two
difterent types of matanal, such ss into or oul of an
tloncsphonc layer

Repeater siation—An amajaur statlon that automatically
retransmits tha slgnals of other stalions.

Reslstance—The ability 1o oppese an slectric gurrant,

Resistor—Any matarial that eppasss a cument in an
elocirical circuit. An eloctranic Component especially
designed 1o oppose currenl,

Resolution—The space between markings on a recaivar
dial. Tha graataer tha frequency resclution, the easier |t
is to separate signals that ere clcas logether. Fraquancy
resclution and band spread are related,

Resonant frequency—The desirad opoerating frequency of
a tened erreult, In an antonna, the resenant frequency ia
one where tho feed-palnt impadance contains only
registance,

L|D

RF burn—A flosh bum caused by axposure 1o a srong | -
fizid of RF onergy.
Rig—The tadio amateur's torm for a fransmitiar, racaivae i)
oF ranscaiviar, s

commen wsd for a rotany switch.
Reter—The movable plates in & variablg capacingr,

RST—A systam of numbars yasd for signel reparis: A jg
raadabifity, § is strength and T is tone,

Safely Interlock—A switch that tumsz off ac powear o g
plece of equipment when someons removes iha 1op
Covar.

Schematie symbol—A drawing usad 1o rapresert a cirgyh 4
compongnt on & m':i:gdl:gram. o 4

Secondary stallen ldentifier (55ID}—A number added 1y,
& packet-radio siation’s call sign 5o that one amateyr
eall sign can b used far sevaral packal atations,

Salective-call Identifter—A four-character AMTOR station
identifiar, L

Soleciivity—The ability of a recelver to SOphrate two :
closely epaced signals, i

Semlconductor—Material that has seme praporles of g
vonductor and some praperties of an insulator. ;

Sonsitivity—The ability of a rocalver to datact waak §
signals. :

Seorles circuil—An electrical eircuit whierd thé slecirong
must all flow throwgh every part of the circuil. There Iy
only ana path for the current to follow.

Shack—The recm whare an Amaleur Radio aperator
koéps his or her station equipment.

Short gincult—An slectrical circult whare the currant doak
not teke the daslred path, bul fings a shoncut instead,
Citen the current goes direcily fram the nagalive powar-
supply tarminal ta tha pesitive one, bypassing tha res| of
el Circuit.

Simplex cperation—A term neemally used in selaticn o e
VHF and UHF oparation, Simplax means YU ara L
rocelving end transmitting an the sama Iraquency. ;

Sine wave—A smooth curva, usually drawn to represent ;
the variation in veltage or current over time for an ac
signal.

Single-pole, double-throw (SPDT) switeh—a gFevitch that
eonnects one conter contact 1o one of twa athar ;
confasts. 1

Single-pale, single-throw (SPST) switch—A switch that
only connects oné canler contact o another contacl. 4

Single sideband (S5B)—A common mode of voice
operation on tho amateur bands, 588 is a form of
amplitude modulation.

Skip—Radio waves that are bant back to Eanh by the
ionosphere. Skip is also called sky-wave propagation.

Skip zone—~An aea past the maximum rango of ground
waves and before the range of waves refurned from the
lonogphere. An area where radie communications
Latweon slalicns s not possible on a cardain frequaney.

Sky waves—Radio waves that travel through the
enogphere and back to Earth, Sky-wave propagafion is
somalimes caled akdp,

Sloper—A Yewave dipola or Ye-wave end-fad antenna thil
has ene end efovated and one end nearsr the ground.




Solardlux Index—A measure of Solar activily, The solar-
Mrx indox is 8 measura of the 2900-MHZ radia noise
frarm tha sun.

Seolld-stale devices—Circuit componenis that use
samicondusior meterials. Semiconductor disdes,
trangistars and integratad circwits are 2l salid-z1ate
devices,

§o5—A Morse code call far emergency assistance.

Spece slalion—An amateur station locatad mere than
80 krn abowa the Earth’s surface,

Space wave—aA radio wava arriving a8 the receiving
entenna made vp of a direct wave and ane or mare
reflected wawes,

Speach processor—A device that incraazes the average
power of a sideband signal, making the volce easier 1o
underatand under weak signal eondifiona.

Splatter—The term used to describe & wery wide-
bandwidih signal. Splalier is usually caused by an
impropory adjusted sideband tramsmitier,

Spurious emisslona—Signals from a iransriter on
frequencies athar than the oparating frequency.

Stability—A meaaure of how well 2 receiver or transmitter
wlll remain on frequancy without drifting.

Standlng-wave ratlo (SWRj—Somatimes called V3WH. A
maazurd ¢f the impedance match batwaan the feed ling
and the antanna. Alzo, with a Transmetch In uzge, a
measure of tha match belween the feed line fram tha
Transmilter and the antenna systorn, The system
incluges the Transmatch and 1he lina 1o tha antenna,
WEWR ia the rafio of maximum voltage 10 minimum
wollaga along the feed line. Alzo the ratio of antenna
impadance lo lead-line impedanea when the antanna Iz
a purely registive load.

Station license—The portion ol an Amateur Aadio license
ihat autherlzes an amateur statlon at a specific location.
The stafien lleense also lista tha call of thai station.

Slator—The statisnary plates in a variable capacitar.

Subatomlc particles—Tha building Blocks of atoms.
Electrons, pralons and neutrons are the most common
Subadomic paniclas,

Sunspots—Derk epols on the swrface of the sun. Whan
thers are fow sunspols, long-disiance radia propagation
i& poor on the higherfroquency bands.

Superhetlerodyne recelvar—A recelver that converts RF
signals to &n nlermediate fraquency belore detection.

Superimposed hum—A low-pitched buzz or hum on a
radla signal.

Switch-—a davice used (o connect or disconnsel elecirical
canticts.

SWR meter—A measuring instrument that ean indicate
when an antenna system is working wall.

Teleprinter—A machina that can convert keystrokes
{typing) inta edectrical impulses, The teleprinter can akso
sonvert the proger electrical Impiilses back into taxt,
Carpulers have largely replaced 1elaprinters for
Amateur radictaletype work.

Tulm-lslun interference (TVl)—Interruption of 1elevision
lEceplicn caused by anather signal,

Temperature inversion—a condilion in the atmesphara in

®hich a regian of coal air is trapped baneath warmer
4dir,

*.’.['t

Temparary state ol communications emergency—Whan
& digaster dizrupte normal communicatlons i a
particular area, he FCC can daclara thiz type of
emergency. Carain rules may apply for the duration of
the emargency.

Termiral node controller [TNG)—A THC accapls
information fram a computer and corvars the
informatian into packets. The THG also receives packels
and exlracts information to be displayed by a computer.

Third-party communications—Massagas passed from
ong amateur to another on behalf of a 1hird person.

Third-party participailon—The way an unlicensed parson
can participaie in amalaur communications. A conlal
operatar musl ansure complianes wilh FCC rules,

Ticket—Commonly used name fer an Amateur Redlo
licanse,

Taroldal Indugctor—A coil wound on a donut-sheped
ferrte or powdarad-icon form.

Tratfic—Meszeqes passed from one amateur 1o another in
a relay system; e amalaur varsion of a telagram.

Transcelvar—a radia fransmitler end recelver combined in
ona umik

Transformar—a dewvic  1hat changes as valtage levala,
Transmalch—Ses Matehing network.

Tranzmission line—The wires or cable used 1o connect &
fransmitlar or recelver 1o an antanna.

Tranamil-recaive (TH) swilch—A davice thal allows you
12 conndt one antenna fa a receivar &and & transmitier.
The swilch connects the antenna 1o 1he receiver or
Iranzmilter a5 you aperate 1he switch,

Tranemiiter—A devica that praduces radio-frequency
signals.

Triode—A vacuum ubs with three active elemenis:
cathode, plate and control grid.

Troposphere—The atmospharic region just abova the
Eanh's surtece and balow the onasphars,

Tropospheric bending or enhancement—A waather-
ralated phenamenon. A Tropo can produce unusually
long-distance propagation on the VHF and UHF bands,

True or Geomedric Horzon—The most distant paint ane
can sea by line of sight.

Twin lesd—Farallel-conductor feed ne wilh wirss
ancasad in insulalicn,

Unidentliled communications or slgnals—Signals or
redio communicalions in which the fransmitting s1ation's
call gign 12 mal iFansmilted.

Upper sideband (USB}—The comman single-sideband
oparating mode on the 20, 17, 15, 12 and 10-mater HE
amalaur bands, and all the WHF and WHF bands.

Vacuum-tube valtmelar (VTVM)—A type of multimetar
that includes a vacuum-tube amplifier to provide more
accurate readings than can be obtained with a VOM. .
Variable capacitor—A capaciter that can have ils value i
changed within a cartaln range, i
Varlable-frequency oscillator (YFO)—A circuil usad to It
cordrgl the fraquency af an amateur fransmitiar, |
Variable resistor—A resistor whose value can ba adjusted
ovar a cartein range.
Verlical antenna—A common amateur andenna, usually |
mide of metal tubirg. The rediating elemant ie varleal. il
There are uswally four or more radial elements parallal ‘

tz or an 1he greund,




Vertically polarized wave—a radio wave thet has lis
elecli: hned of force parpendicular o the surface of the
earth,

Virtual helght—The height in the ionosphare from which
radio waves appear to ba reflected when thay are
raturmed to Eark.

Volt (¥}—The basic unit of electrical pressure or EMF.

Voltage—The EMF or pressura 1hat causes alactrons 1o
move through an electrical cincuit.

Voltage source—Any source of exceas alactrons. A
volbage source produces a current and the force to puzh
the dectrons thraugh an alactrical elrcuit.

Volt-obim-milliammeter (WVOM}—A type of multlmeter, a
devica used o moasure voltage, current end resiatance.
The WOM s the least oxpensive (and leest accurate)
type of mullimater. [Seo also feld-effect tranelstor
YOM and vacuum-tube volimetar.)

ANE

VOX (volce-operated switch)—Circuitry that activates a
transmittar whan thg oparator spaaks into & microphana,

Watt (W}—The unit of pewor in the medric systam, Tho
wall describas how fag] a circuit uses plecirical GnaTgy.

Wavelength—Oftan abbrovialad b The distance a radio
wivi travals in one AF eycla. The wavelength ralates to
requancy. Higher frequencies heve shorter wavalangths,

Wire-wound reelster—A rasistor mada by winding a
lengih of wira on an insulating forem,

Yagl antenna—The most popular type of amateur
direclional (beam) antenna. N has one drivan elemen:
and ane or mare addificnal elormeanis,

Zero beat—Whan twe operators in a Q50 are transmitting
on the sama Traquancy. -
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Fax BOG-425-9050 Amatevr Radle Trader [;! %
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Onﬂ af tha simplest antannas yéu can bwdld i a
quarterwave ground plane antenna. i iz emall in size
amd s nexpensive.

* The only part you will need to buy is a 50-230
panel mount connector. You can use an ald wire Ranger
ior the radieior and redials,

You will need 1o use your soldering fron or gun to
attach the radiator to the center past of the 50-238.  File
any. paint or coating from {he radgiator wire beloro
soddoring,  Cut the radiator to the propar length bofore
soldening 1. T yeu can Yind a short coppar Wi o help
securs the radiatar lo the S0-238, your anlenna wil
gtand up to high winds. - . -

- The radials may be- sodderad or allached wilk
screws. Screws are the easler method il you lake the
fima o cverlap them as shown In the diagram, Cudfing
the. radials may be done "after the construclion is
complete. - 3

The radials should be bent o an angle of 45
... | dagrees for B2 ohm base Impedzance.  If the radials are
‘U Rependicular to ‘the rediator, the Base: Impedance s
| approx. 38 chms. Fadlals parallel to the radiafor have an
"Impedanca of approw. 75 ohms., :

gy o smal arncund
ol sealent around the

canbér pin o prevenl
water from entaring

THE DECIBEL TABLE
The Decibel (3B} Is 2 convenient way of expressing amplifier power gain,
fransmifter harmonic oufput, power loss in feeter cabies efc. Howevser,

fiqures quoted in dB are not understond by all and #is useful ta have a
table to convert 4B into igures that everyene understands.

For example, the NRG 100 walt power ampiifier has a gain of 20dB, i you
look at mgl tuble helow you Wil see this Is 4 gain of x160.One Hundred timest

Another Exam:&l'e, a poor guality 100 watt power amplifier hag a gain of just
5 4. The tahle helow shows this 1o be a Jaughable x3.16 {Three times and a
bith : S .

Piease print out this document, you will find it a very handy rafar_ence when
[voking st nranufacturers figures
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