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- 	 UseThisPamphiet 
Ue SWW 	 U W aLW bU U dH WH1 

badge is tor you to use both the pamph'et and 
the suggestions of your counseior. 

1 	Your couns&or can be as importantto you as a 
( coach istoanatheteiJse all oftheresources 

your counselor can make avaiabe to you. Ths 
may be tue best chance you will have to learn 
about this particuar subject. Make lt count 	-‚ 

Ityou or your counseor feels that any Information 

t
in this pamphet is incorrect pease let us know. 

P ease state your source of Information. 

Merit badge pamphlets are reprinted annually 
and requirements updated reguarIy. Your 

suggestions tor improvement are weicome 

( 	

Who Pays forThus Pamphlet? ' 	
A'M 

This merit badge pamph'et is one in a series 
of more than 100 covering ah kinds of hobby and 

careersubjec 	is made avadabeforyouto bt 
as a Service ofthe national and local councis, Boy 	Ad 

Scouts of America. The costs ofthe deveopment. 
? writing, and editing of the meritbadge pamphlets are 

paid tor by the Boy Scouts of America in order to bring 
you the best book at a reasonabe price. 

Send comments atong with a brief statement about yourseffto 	 . 
Pilots and Program Devetopment. 5272 

r Boy ScoutsofAmerica.1325 West Walnut HiflLane. Irving, TX15038 
If vou orefec vou mav send vour comments to meritbadgeScouting.org  
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1. Explain what radio is. Theo discuss the following 

a The differences between broadcast radio and hobby ,  radio 

b. The differences between hroadcasting and 
twowav communications 

c. Radio station cail signs and how they are used in 
broadcast radio and amateur radio 

d. The phonetic alphabet and how it is used to 
comniunicate ciearlv 

2. Do ehe fol1oving: 

a. Sketch a diagram showing how,  radio waves travei locally 
and around the world. 

b. Explain how the radio stations WWV and \VWVH ran be 
used Co heip determine vhat von ran expect to hear 
vhen von listen in a shoriwave radio. 

c. Expiain the difference between a distant CDX) and a 
loca 	an. 

d. Dis 	ii tlie Federal Communications Cornmission 
(F0 — 	ho-,v it is different from the international 
Tele 	inunication Union. 

3. Do ehe following: 

a. Draw a chart of the eleceromagnetic spectrum covering 
$00 kilohertz (kHz) to 3,000 megahertz (MHz), 

b. Label ehe MF. HE VHF, UHF, and microwave portions 
of ehe spectrum on vour diagram 
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c. Locate on your chart at least eight radio services, such 
as AM and F.L.'amn::oial b:aJcast, citizens band (CB), 

amaitur r 	(at :c:st four 	teur radio 
h.:ss .and public se:ce (p.He anc 

4. Exulain how radio waves carrv information. lnclude in 
•:c.r explan:cn: transceiver, transmitter, receiver, amplifier, 
and antenna. 

5. Do the foliowing: 

a. E:;.:: 	.iifferences between a block diagram and a 
sna 	agram. 

b. Dr'v a block dianram for a radio station that inciudes 
a ::isceiver, am::er, micrc:h.::. a:::'nna, and 
feed line. 

c. sent ''n using amplitude 
an 	M. ::quens mo .::n 

c::::cus vave .C.V) Morse co:- 	sr:sion, single 
sideband (SSB) transmission, and digital transmission. 

d. E:s::ain how NOAA V.ther Radio (NWR) can alert vou 

e. Er: 	c' telephones v"r:. !dentifv their 
h:.s 	::::ns in an  

6. Explain the safetv precautions for working with radio 
gear, including ::c concept of grounding for dir, current 
circ; :s, power outlets, and antenna systems. 

Visit a radic :::tallation (an ani:c.:: - 	Station, broadcast 
st'fion, or p:: 	'er.o Coll .. ..... :iter. io, exr'e) 

of equipment you saw in use, how it ws used, what tvpes 
:f ice s:s 	 10 operate and inaintain the equip- 

a: 	::: 	:sc of the station. 
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8. Find out about three career opport:: - ::ies in radio. Pick one 
and experience required 

Discuss ::s with vc::r c'..selor. and 
;-rofession :::;ght inte*:s: .. ... 

9. Do ONE of the foliowing (a OR h OR c OR d): 

a. AMATEUR RADIO 

Teil whv the FCC has an amateur radio Service. 

	

Desc::5 activities that a - 	cur - - : tr:: ors can 
do 0:: ::e air, once thev :e earned an amateur 

2) F '-*: ....: :rences " - ee 	Teri'c: '" Ger-'H. 
- . :.. C.ass licen 	. 	. : 	ems  

vho ach. 	: - radio exam. 

3) Explain at least hve Q i-.: -  sor amateur radio terrns. 

-:xpIain how you .uldmake an ernergt -.: call on 
voice or Morse v. : 

5) Explain the e: -.......s henv--' - ‚„ „•‚ 
ceivers and hu 	ase tiai 	: 	- 2':2 - n the 

uses of mobile amaeut rache 	2rs ana 
amaleur i - repeaters. 

- di 	0  
- - 	ano - 	:.irr\ 1)11 aii - - 	- 
or 	.: - 	: - . 	- 	Iiact 

uual 
_' - 	t ‚ 

substitu

rawo 
or ............................-

record the Signal renort. 
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b. RADIO BROADCASTIYC 	 f#fl'. 
— 

(1) Discuss with vour counselor FCC hroadcast 
reguI.:. lnclu:c- 	 cvels, frec:e:ces, 
and tIi 	gwatlon 	-power sta;cs. 

.2) Prepare i progrm schedute tor radio station "KBSA" 
of exac: one-::lf hour, iJ;:g m:c, news, 
cornmercials, and proper si-ion identification. 
Recor 	:gram an 	totap.n 	in a digital 
audio 	isng proDt: :chn;os. 

3) Ls::t to and properl': ::g 15 broadcast stations. 
D: 

' 1 ' 

-- mine the program formal and target audience tor 
eof these 

	

Suchit 
	 in 

continuir:. ::::: 	.::c:encv AI:: 	network, 
cue. dead air, PSA, ar  

(5) Ds::iss w 	:r co::: 	native radio plar- 
fo1ns such as internet iiong, satellite radio, 
and podcasts. 

c. SHORTWAVE ANP '.1EDft-WAVE LISTENING 

(1) Listen across several shortwave bands ior tour 
one-hour periods—at least one period during 
hr a::I at leas' 	at 	Lag the 
s:s properly 	:a:c hen ce.c:phica1lv an 
a map, glohe, or web-hased mapping service. 

(2) Listen to several medium-wave statio :or twa one-
hour '-: 	—one pc ... . 	:: i 	 :d one 
perioi ai .it. Log t;:s;.':. 	1octe 
them an ::ap, 	or we 	mapping se:.e. 

.3) Compare your da% 	and nighttirne shortwave logs: 
note the frequencies an  
wee c.dest 	ing each 	.:. 	fferecs 

s::.:.:ragth trom one p:i:d to the next. 

(4) Compare vaur medium-wave broadcast station logs 
and explain whv same ds:aat stations are heard at 
your location onlv during tne night. 

RADIO 



Demonstrate 	ening to a radio hroadcast using 
:::hor 	:eII p" -.:::e. In ::ie international 

::sts in vour de:: .)nstr: ::n. 

i. AMA;ER RADIO DIRECTON iNDING 

(1) Desc'he 	ieur r"' 	 fr'g and explain 
vhv 

	

	 activitv and 
:etition. 

(2) Desce 	requencies and equipment are used 
for ARDE ur  

(3) Build a simple d::':::::al ai'c:na for either of mc 
two frequencies s. 	ARl 

(4) Participate in a simple fox bunt s g vour antenna 
alon 	;ith a provided receiver. 

Show, on a map, how vou located the - fox -  using 
receiver. 
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Adventure on 
the Airwaves 
Picture yourself as an astronaut on the International Space 
Station, talking hy radio to Mission Control. Or as a radio news 

You use radio in reporter er a police officer racitig to a crinie scene. Or aS a 
sto ei' chaser monitoring weather-spoticr reports on ham radio. some way every 
All these images share orte thing: vour mterest in radio, either 

day. You might as part of work or as a hobby. 

listen to satellite 
The World of Radio news from 

another country, With a harn radio license, you mi°ht talk to countrv ninsic 
‚ 	 - 

singer l•atty Loveiess (KD4WUJ), or to a licensed astronaut 
ride in a bus aboard!.he International Space Station. You rnight L:11, to an 

equipped with a Israeli Scout during Scouting's Jamhoree-on•-thc-Aii. As a short- 
wave listener, vou can eavesdrop on Coast Cnn d helicopters 

business-band shadowing a drug runner in the Caribbean. You can listen to 

radio and GPS Voice of Arnerica, the internitioi1ai radio network of the United 
States, and conlpare lt to Radio Beijing's version. You can get 

mapping, watch the exact time fron the National Institute of Standards and 
educational TV at Technology's radio station WWV, or find out the weather in 

France by listening in on airliners flving 40,000 feet over Europe. 
school, or see People use radio signais to control everyday items from 
a police officer model cars and airplanes to autoniatic garage door openers 

and the door locks on their cars. The U.S. Beider Patrol and 
with a waikte- the Army risc radio signals to control unmanned aerial vehicles 
talkie atthe scene (UA\'si, which hroadcast television piciures hack to the ground. 

of an accident. Pilots and sailors count on radio signals froni satellitos for the 
. 	 . 

Global Posuioning System (GPS) to help taem navgate sately 
throi gb the air atid ocea is. 

When you have earned this merit badge, you will know a 
lot almut radio. Along the wav von may even discover a lifelong 
hobby or a carcer. Lt' 's gei sLn ted. 
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Yotir Choice From Foiir Options 
Tu comoete the Radio m&t ba(ige equirements, you 

anoose one of these four options to leam more 
about: amateur or dem radio, radio hroadcasting, 
shortwave and medium-wave hstening, and amateur 
radio directiori finding—also known as "toxhundrig' 

This pamphlet gives details about each. 

2,) 
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What Is Radio? 
Radio ts the use ei eieciricai waves to send and receive 
iniormaon—communications'—from the iransn1tter te the 
receiven witheut wi s :onr: :::ng tI -.: 	:i::: 	The;:.: :es 

 
Earth.a;;:.::eive;....I:...::iio.:-.::s closec 
kevioh ::. veur kev ring ..: ....:mete dc.::: -.xk receiver 
in 1 na 

Broadcasting uses :::lio to send iniormaticn to bis ei 
peoeie at ihr s :me urne Tie iniormatbon rnight be lust 
--ei 	and urins:: .is in AM er FM: : ihortwave i.rc :asi- 
ingi. er it rnight also in: . ..... e pictur 	.... ;: .nitted cl:;.: with 
the sound tebevision. 

Hobby radio is the use ei radio hv ordinan. pe.: :. 2—harn 
operators .:.:rkin: m  er cii::::is band a  :: :..:a r uh  

raauos in ihelt i S-wheelers. model o a :;aft er bc.:: •.:-iusasts 
who cernroi their craii bv radio ren.: control. :; :n vour Scau: 
troc;:sing Farnilv :.:: : Servic: i  onahie radios to keep 
h ier ei UM 

CeUular telephones :iso uze radio te ranml text 
........;. :e rneoo::s irnai:;. loc.r: :.: 	.; .... ; ;: Thev 

use a nettvork ei celiular  
and internet acc:e; to neariv everi rhere—ai usii 

Broadcasting is one-way radio—a 
transmilter sends transmissions to many 
receivers, but the receivers can't reply. 

With two-way radio, however, there is a 

transmitter and receiver at both ends so 

that messages can travel both ways. 

 



Licenses 
- ce 	-es c 

'' 't 	•- 	- 	''-- r--- 
an 3zec-: of :e Gedemi g 1 :rre:t .i-1 

C':ims- - ' i. :r FCC. Ober :: -. 

- 	----n 	T - - 
-  

:e:: 	::r :h .:-: 	r.: 	 -: 	l ern. 
------ - -- ---------- - --- ----- ------- 

- 

--- --- 
	

-------- 

sat-ose 
Glut 
	... . 	. 	- 	- 	.. 	 . 	- 	- 	- 

ist an weg ow - 	- 	
- 	------- 	

- 	- 	- :v2e d 	: 	i 	i-- 	 - - 

1 hue er !an esse r- 	 - 

Call Sijns 

- 	- 	-- 	... - 	-- 

....... .-: 

- 	Uns 	Wadt 	-. :.s. 
. - :: ' .'a-: 

. - 	------ 	- 	..: 	 : 
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west of the . ss: :iver start with K. There are a few 
exceptions. sach :s ::s:ah s KDKA c: 	:c. )ahas, hut 

	

static'c 	:a 	..:a 	acs are 
:a.:sa.ves with 

hour: m' 	.ah do so several times each hour. 
A j:c.:h.ccster mav ha•;e severa s:ations :: differen: c:aad-

castng sa;viaa usne t!.a 	me aal! :‚ in a;ch ca so 
Iette: ..M, F\1, c 	hav tha cc 	;n. \hSiGF\: ;s:scd 

c radio ::. 	aamton, New Vcrk, and WSKG-TV is the 
'..:aIevision sta:..:::. Some radio sations 	vorks inav have 

call signs. as : WJl\ WBI\ WSI\ 	a few others 
that once made up the : network in central New York. 

Ham Call Signs 

In the amateur radio service, each set of calls is unique. The 
::.c.:.s.n inh:::tes the cca:1tn: ... 

N, c . ............... L. cc: 	E for Canada: YF. :r: Mc':::. far 
:he first letter :::a: ha foll: 

another letter, ti : c:c:s v a tumber, 	ich teils vou 
. ..............:Hc: sah. the cciii .hh.....:.::  

ag::aa :ac.'«; ................ around :.: ......: .:. . s.....'ting 
1 for New England, ha 	as; h'ork or New J::sav. 3 for the 
mid-Atlantic ::tes, and so on, to 9 and 0 in the Mkh.aast, 
Canadian ham call signs use 3 shhar system, going :cm east 
to west vith VE1 in Nova Sc::.ac:d VE7 in British  

A ham who moves to another call district will still have 

the same call sign. So, if you hear a "W67 the ham mcv 
be in California or may have received the criI Ittpr 

that state but is now livirig in Maine. 

Th ........- 	:........cc 	a:::: 	c:': 	:.s.a::•.:. 	:' ... aeti 
cally frc 	cc 	:: ..- ..... ca'::.:: 	:. .......... ' 	 ...... 

was issued. In ra:s: :csas :.'.c .' .....a:::;s follo 
nun'.a:: as mecah:gless. In . .: acs 	)rne orga::.c: 	as .vere 

cc: speciai call signs ..:s : :s. v Scaats :: .sac:a:i's 

	

station K213SA. o: ... ... $:::hI:sonia:'.s ::c 	..: FCC 
now ha . ....:::. 	.::h 5:0;: •  procedure. A ham may request a 

Sco.:acs cc.: ...c., .'.... 	33A" suffi.\ 	..................... 	.Ye come 
up with sayings to make their call signs 
such as "1< two little turn -  hunnies" for K2LFB. 

Canadian broad-

casting stations 

have call signs 

starting with C 

as in CFAX in 

Vancouver or 

CBN in St. John's, 

Newfoundland, 

RADIO 	13 



Here are some common prefixes 
W, K, N, A—United Stetes F—France 

VE, VO, XJ—Cana —Italy 

XE—Mexico 4X, 4Z— Israel 

PY—Brazil JA—Japan 

G—Great Britan ZL—New Zeaar—' 

''Te 	OCTKUT 

1 W JERSEY 
LAME 

L 

This map shows what number will be in your amateur radio 
call sign, depending on where you live when you first get your 
license. For example, if you live in California, your caU sign will 
contain a 6.You will keep that call sign even if you move to 
another call district. 

Phonetic Alphabet 
Many 1cr: 	.:.:r. : :nilar. Over the radio it can be hard to 

etween C. E. 	and Z.  
or 	c: -.:H.:: . ...........cceciaIIv wher. .... :adio stat:c:. 
or there is staiic. Things can get evc:. 	.e co.c:c :-: .. hen one 
ot ::c :;ccrators Is s::c:c hirniliar \vitfl cc alphccc :r wav it is 
pn:::cccd in c:c:hc : c:lgua2e. In S::1sh, c: h;s:cnce, the 
lct:c: is pron•::r.:.cc.1 a lccc A, as in chn: So if you hear a 
hant in Mexico sav a long A, which letter does it mean? 

14 	RADio 



	

To heip make t 	-es understood, radio operators use a 
: alphabet. A :onetic alphabet uses a word to stand for 

eac 	he cte:.:r is trvhz 	-ei across. 	- rur name is 
Ted. 	.vould 	yur 	"Tango 	elta." lt it is 
Dar. :u would sav "Delta Alfa November.' lt there is static 
and you sp(uc 	vir name oniv 	'D-A-N" instc. 	say- 
n  "De!ta A'pha N'vmber, the lis:c:r izbt hea:i3E-N." 

	

sound 	e when the s:v 	h:d to hear. 
:)honetic alphabets 	been used c•:r 

and 	 s own s\stern. M:3t. civilian ...o users 
now 	standard sei by th nternatio:v 
Telecommunication Union (ITU) and International C: 
Aviation Organization (ICAO). 

Standard JTU/ICAO Phonetics 
: Use d '~ or  ' he phonetic cnvoet 

A—AVö AL-fah) —rbe o ';Ev 	ver 

B—Br'.o BRAH-,Y 0 0s c a 	0SSh 

C—Ctac 0HA-e e cr P -  Pao 	PAH 	en 

SF 0-A2 oe 	stLK 
D  — DeIta (DELL-t. R -imtzo 	R3V - - 	h 

E--Enc 	ECr(oh 
- 

0S-:ro Tnr TAG3 

L  -Uncr' 0U 	tfrr 	or 

H—Hotel 'u 	0EL 0011ee 

1—India (IN-dee-ah) ; - \ iir 	\' 	.-Iah  

J —Juliet(JEW-Iee-e" ',', ';hsNe,•07SS Jkv. 

K—Kilo (KEYIoh) X- Xcv; ECKSrav 

L—Lima (LEE-m2,  --< \.\0 -r, 

(MIKE 7 Z 	Z00ca 
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How Radio Waves Travel 
use AC, or :::ernating current, like the electrici:at 

comes from the outlets in vour hous:. ':: mav also be 
famik.e: -. ' 	C, or direci currer.: 	produce 

bat-:!.. . 	AC electric pow .............ohts vo:; 
room :e::rses or alrer7latcs 	. : s : :: to nega- 
tive and hack, 6C :::ies e:h second. We can sav 

natiug s 60 times (cycIes) per 

As the frequency of alternating current 
higher ti:::: abo:: i.T.TiD hertz, the sigl::..: 
ger \vants : stay 	wire. Thus. at fre:: :: ... ...es 

	

al:::e 10,000 Hz, alternating :::::::: becc:::e 	ha 
fre:;:: - cies, or Z  If the length of 	wire 

the s:::a1 leaves 	:ve 1.now an a 	r':. : .j Pes 
through ::e air, like :ho .‚:h: :rom a hghtb......... 	'ou 

read :hs, millions of those Signals are zipping through 
vour bod; 1jckilv th:::  

Think abaut that 	- r a minute. lt vou are stand- 
ing dose enough, vou 	::e - v of the bullT i.c: : 

One hertz (Hz) 	ca:: - 	he buib itse. 	:: eh 	ligh: 
+ 	 a weie u 	id our 

equals one cycle 	hc:se h::: 	h 	sec 	 'eJ oft the :cture 
per second. One 	window in the hrn 	:-:-x: door. 

R.:: s::as ::::.e1 the same wav 	the light h:::: :e 
kilohertz (kHz) 	buih. U :c:c-i:h:e antenna can ac:aJy "see" :he 	"smit- 
equals 1,000 hertz. 	ting anten 	receive the s::al directiv. Thhs 	alled 

and tha: :s how verv high fr:..::::-: One megahertz 	...........-. ...................- 
.::'ra high trequencv +JHF) signals are inos 

(MHz) equals 	often 

1,000,000 hertz, 	Most local radio reception, especi&h: on the Pht radio 
broadcast .':'d dc:e', the :v, 	like 

or 1,000 kHz. 	scattering '.z - .t fro::: :he wchs: he rt 	. • Hs•.- c:.hled 

One gigahertz 

	

	ground wat'e because the signal hugs :he ground, ::e'.eling 
along Earth's surface. 

(GHz) equals 

1,000,000,000 	A band is a range of frequencies. AM radio stations 

hertz or 	 transmit within the medium-wave band from 535 to 
1605 kHz.The shortwave band ranges from 3 to 30 MHz. 

1,000 MHz 	FM stations transmit within a very high frequency (VHF) 
band from 88 to 108 MHz. 

16 	RADIO 



How can vou expiain 	:•: 	 station 
when vour receiving antenna is too far awav to "see -  the 
transmitting antenna? Just as the lightbulb reflects frorn the 
window next door, so radio waves seern 10 reflect froni a 
'rnirror" in the skv—the Iavers of air between 40 and 300 miles 
up calied the fonosphere. Radio waves may bounce (skip") 

fhe b'sphere b± 	Fer. and up again, all t!, -- 

	

Tee onospdere is made u of cir 	i s eectrcaiy charged by the sun 

end shapeo hv Earths magnetic fied, Radio weves entering the flayers 

of the ionosphere can be oent and refiecteci beck to Earch, or theg can ha 

ahsorbed by 'he onosohere, or they mey pass through the onnspnere, 

dependPtg on the rado Freauency and the neight eec thiciness of th,e 

ionosphe res ieyers, The he 9et and thckness ci the evers mii change es 

tue ange and amouct ci suniight changes over tue dcv and the seasons 

ci the veer, 

1 ca ayers are 	 vab 	in ehe suns ligh 
by sunspoL cc xhv the distance 

a radio transmitter mav be heac: propagation) varies with the 
1:neofda, season, and ehe 11::ar sunspot c:::. 

}ONOSPHEKE 

When you transmit a radia wave, it gees toward 

	 \ 
theionosphere and skips back tsEarth. 

As a rule, signals in die AP' brceh:cs cand .535 kHz 
10 1605 kHz) are hmitedto the :e:e1': shcrmtz:ances of 

	

groundiwave propagation during die :1 in, 	h: is when ehe 
lower lavers of the ionosphere are thicke: a::d absorb the signals. 

	

At night, these lavers becorne thinner, 	signals can 
pass through and be bent 10 skip" down r:ccdi farther away. 



On the c::: tand. s:.:  
30 MHz are berit by this thicker davtime laver, so thev are use 
ful for worldwide communications during the day. But at night, 
as the laver thins, lt becomes too thin to bend the %vaves, and 
these signals are rio longer capable of long-distance "skip." 

Kriing the Propagation 
A gd check of radio propagation (ehe ability of radio signais 
Co travel frorn orte place to another) is to listen to radio station 
\\'\\1\ in Colorado, or its sister station WWVH in Hawaii, 
operated hy the National Institute of Standards and Technology 
(NIST). These stations broadcast on exact frequencies of 2.5, 
5, 10, and 15 MHz. WWV also broadcasts on 20 MHz and 
experimentaliv on 25 MHz. These frequencies are in ehe 
skorru'aue radio spectrum. 

The stations transmit a continuous "beep-beep" at one-
second iritervals, with a voice identification of each station's 
call sign each minute, sometimes with additional Information 
including time corrections, "space weather" reports such as 
solar storms that affert radio communications, marine storm 
warnings, and Global PosItioning System (GPS) status reports. 
WWVH identifies allS seronds before the minute, WWV 
immediateiv afterward. By tuning Co each of ehe WWVH and 
WWV frequencies, a listener ran get a good idea of how loud 
signals on these radio frequencies will be from ham radio 
stations or other radio services located in the West and the 
Pacifir areas. 

International time stations like CHU in Ottawa. Canada. and 
Mainflin gen B in Gerntany, below, are scattered around ehe world. 

By knowing ehe propagation, you can cboose ehe band to listen 
to that is best tor ehe distartce that irterests you. 



What Is DX? 
Radio stations that are not local to your area are called DX, 
die Morse code abbreviation for "distance." lt isn't possible to 
provide a definition of DX as a number of miles, so that you 
could measure on a map when a station becomes DX. In some 
ham radio bands, like the 20meter band at 14.0 to 14.35 MHz, 
where normal propagation is in the thousands of miles, a DX 
station usuaily is considered to be anyone outside your home 
country. In other bands like the 2meter band at 144 to 148 
MHz, where normal propagation is very short range, a station 
in the next state might be "DX." In any case, you can teil 
the DX station because it is the one everyone is likely trying 
to reach. 

The FCC and the ITU 
When radio began, the radio frequency spectrum was not 
regulated. Each user built a station and got on the air. The 
result was a mess. Even worse, the earliest "spark gap" radio 
transmitters simply used a big spark to create static, which 
was turned on and off to form the dots and dashes of Morse 
code characters. Each transmitter's "frequency" depended on 
its antenna's length, but basically every transmitter's signal was 
heard everywhere up and down the bands. Two Scouts taiking 
across town on homernade transmitters could interfere with 
ships at sea—and anyone else trying to communicate. 

Spark was outlawed in the 1920s, which helped some. 
At the same time, radio broadcasting became popular and 
broadcast stations began to multiply like weeds. Everyone 
wanted to start a radio station. Without regulation, that is 
just what they did. 

Finally, the world's countries got together to divide the 
radio spectrum into bands or groups of frequencies. Each band 
is assigned to one or more services or types of users, such as 
mihtary or government use, broadcasting, amateur (ham) radio, 
etc. In this countrv, a U.S. government agency, the Federal 
Communications Commission (FCC), was formed in 1927 
(II was calied the Federal Radio Commission back then). 
The commission became responsible for regulating the use 
of these bands by users in the various radio services within 
the United States. 

LJUz.1] 
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Todav, the FCC regulates \vho gets to use what frequencies, 
and issues licenses to radio stations, transmitters, and operators. 
In each service, the FCC decides which users require licensing. 
For example, amateur service operators must take an FCC test 
to get their "ham" licenses, while in the broadcasting service 

each transmitter is Iicensed, but the on-the-air person- 
ality at the microphone does not need a license. 

The FCC is responsible for setting 
and enforcing technical standards 

for anything that generates 

t radio frequencies. Look at your 
garage door remote control or 
your cell phone; you may find 
a labei saying lt complies with 
FCC rules. 

The FCC does not have author- 
i outside the United States. Global 

telecommunications networks and ser- 
vices are coordinated by the International 

Telecommunication Union (ITU), headquar-
tered in Geneva, Switzerland. 
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How Radio Waves Carry Information 
A pure radio signal does not convev any information: its just 
there. Vhhe a continuous radio signal :ht be of some use as 
a homii ceac.. 	'.ant 	cc'n. 	e using radio you 
must find j 	 c:: 	gna1. 

Morse Code 
Speiling oue irds hy Morse code is tun and useful. The sim-
plest u, x:: .it information on the signal is to turn lt on and 
off in a ::r..::: attern or code. TIa: x::: ‚;hat harn 
oper.i - .:c ‚: Morse cde—i :u: a suple con-
tin;:. ...:: v:vc • C. : .:ced Iv: :. transmi::: on and off in a 
series of long and short transrnissions. Then, sorne•:v: using a 
rechr detects ':ether the sig:: is there or not, ano figures 
ou :cm the pi:vvn what was 

Harns use the words dit and dah to represent the short and 
long sct:..s. 	the Morse code. The letter A is "di-dah," B is 

• C is "dah-d-d'-'!t," av so on. Morse code 
wc:,,c:i under poor con :::r. for L:ing and hoaring. 
The human ear is good at transiating faint beeps amid static 
into let::z. Howev-. ve code iz. means communi- 
cation . 5 to 20 WCIS ;: minute 	vcal of on-thc-air 
coi.i:ans), and rnach nes have trouble interpre: g the 
var. n .g-length letters and spaces. 

Modulation 
Before long, people wanted to v:vsrnit sounds (audio) over the 
radio—that is, v::.,--es and ni.;c. 	rD that, vc: :•:s •:o:vbine 
the audio with : he continu.:; 	.gnal (tlit C::: 1 . Tiis 
combination of audio and carrier is called modulat: 

There are h. callv two ways to rnoduav ::.vv;r with 
sounds or othe: 	nals. You can change the 5:;hh  ..mplitude) 
of the signal, which is called av::;h: ::he rnodulc::.:vi or AM. 
Or you car. 	the fre::e:icv c 	s:gnal, vvich 
fre!oo'.' 	i:ion or F,h No . 	.:iow 	the ;h and 
F :v v•;:ar ciock radio rnc:v) Tek:;sion is a combination of 
AM (lor the picture) and Fhi for the sound). 
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Ham radio 

operators use a 

variety of amplitude 

modulation called 

single sideband 

(SSB) on the 

shortwave bands, 

and mostly FM on 

the VHF and URF 

bands. Citizens 

band radios are 

mostly AM 

(although some 

use SSB. too). 

Family Radio 

Service (FRS) 

handheld radios 

use FM, as do 

most police and 

fire radios. 

're and more cornmunic 	s are heing 
iJigital satellic 	 :ave i:n 

. 	time. .ini 	 and 	are 
.\'.1 an 	s 	Digital mobile 

:hone 
............... 	 ‚ 

:.srnitters, .:s. i 
:ransmit frequen 	z--nd billan7  numhers- 

: ver\ .CK!v. Computers 	cach 
cturts :: digital numhers .:d 

back again with:::t interru:i:g the show are watchhg 
or scning to. 

Analog vs. Digital 
Ordinary voice, radio, and television 
signals are analog; the signals range 

over a continuous spectrum of values. 
Think of a glass thermometer that uses 

a column of mercury to indicate the 
temperature.The mercury continually 
rises and falls with changes of 

temperature. Compare that to 
a digital thermometer that shows 

the temperature in distinct 

numerical digits rather than by 

a continuously moving liquid. 
Analog communications 

signals can be digitized to 

be transmitted as the 

binarydigits 

22 	RADIO 



Radio Communications: Basic Equipment 
Let's look at a ham Operator talking to a friend on the other 
side of the world, and see what parts are required. The ham 
talks into a microphone, which turns the voice into electrical 
energy. The transmitter part of the ham's transceiver uses that 
energy to modulate the radio-frequency carrier. The modulated 
signal is then sent to the antenna along a feecl line and leaves 
the antenna as a radio signal. An Operator who wants a more 
powerful signal can amplify it by using an amplifier between 
the transceiver and the antenna. 

At the receiving station, the process happens in reverse. 
The receiving antenna picks up the radio signal. The signal 
goes down a feed line to another transceiver, where a radio 
frequency (RF) amplifier in the receiver part makes it strong 
enough to hear (the signal at the antenna can be very weak-
maybe several millionths of a Watt). Then, a detector extracts 
the audio part of the signal. The audio frequency (AF) energy 
is amplified by another amplifier, and a speaker reproduces the 
sound for the receiving Operator to hear. 

A transmitter 

ancl receiver 

combined in one 

box is called a 

transceiver 

RADIO 	23 



The most efficient length for an antenna 
is related to the wavelength of the signal. The 
towers used at broadcast stations, or the whip 
antennas on police cars, are most often one-
quarter or five-eighths of a wavelength tal!. 
A horizontal dipole antenna is offen used 
by ham radio operators. lt's a simple wire, 
one-half wavelength long. 

Antennas with several elements, 
called "yagis" (vag-eez) or "beams," allow 
the signal to be sent or received in one 
direction better than others. These anten- 
nas are used for TV reception, where the TV transrnitter 
is far away, or on a rotator by ham operators so they can 
direct their signal to the part of the world they want to 
communicate with. 

Operation on the amateur radio 160-meter frequency 

Look at all ofthe 	band needs an antenna 80 meters (240 feet) long. 

radios in your 	
That takes a pretty big yard! 

home and carto 	The Electromagnetic Spectrum 
See what radio 	The electromagnetic spectrurn is the range of frequencies from 

frequencies you 	DC through audio, radio, and light waves (infrared to visible 
light to ultraviolet), X-rays, and gamma rays. For the Radio 

can hear. 	merit badge, you will be interested in the radio part of the 
spectrurn—around 0.3 MHz to 3.0 GHz. 

VSLE 
UGHT 

NF0E0 

M I CROWAVE 

 /1 	
X-RAY 

' \o!ATION 
GAMMA 

WO 

tVAVELENGTH NCREASES 	" 	ENERGY ENCOFASES 

The electromagnetic spectrum 
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You will also see the prefix giga (G) used with 
frequencies. Giga means one billion, so 1.0 GHz is 
1,000 MHz. Commonly used metric words (prefixes) 
for fractions are mliii (m), one thousandth, and micro 
(p), one millionth. 

Radio waves travel through space at ehe speed of light 
(186,000 miles per second). The distance a radio signal travels 
in one cycle (positive to negative and back again) is called 
its wacelength. The higher the frequency, the shorter ehe 
wavelength. Harn operators and shortwave listeners (SWLs) 
usually use the wavelengeh of signals Co group radio frequencies 
into bands. Signals on the 20-meter ham radio band, for 
instance, have wavelengths of about 20 meters (66 feet). 

The radio spectrum is divided into ranges. 

Low frequency (LF) 

Medium frequency (MF) 

High frequency (HF), 

also known as shortwave 

Very high frequency (VHF) 

Ultra high frequency (UHF) 

Super high frequency (SHF) 

Extremely high frequency (EHF) 

30 to 300 kHz 

300 to 3000 kHz 

3 to 30 MHz 

30 to 300 MHz 

300 to 3,000 MHz 

3to3OGHz 

30 to 300 GHz 

Microwaves have frequencies higher than about 1,000 MHz 
(1 GHz), which includes much of the UHF range and all of the 
SHF and EHE 
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The Radio Spectrum 
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Look at the spectrum chart shown here. lt shows where 
ehe various users of ehe radio spectrum ("services") fit. You 
should be able to locate at least eight of these services for your 
merit badge counselor. Locate the services that best match the 
option you choose in requirement 9 for the Radio merit badge. 
That is, if you choose the amateur radio option, you will find it 
most helpful Co locate the various amateur radio bands. 

Most radio services are located in a given area of the 
spectrum because something about the signals used by the 
service needs to be in that spot. For example, shortwave 
broadcasting is on several HP bands so that long-distance 
broadcasts Co most of the world can be made 24 hours a day. 
Police are on VHF and UHF because these bands generally are 
good only for the short-range work of Police radio needs. Cell 
phones are in the IJHF and SHF spectrum, because the cdl 

phone system works by keeping the range of any base station 
("ceIl") short, so that the frequencies can be reused by another 
nearby cell—which is why you see so many cell phone towers 
along every highway. Other radio services are where they are 
for purely historical reasons. 



To see a detailed spectrum chart with all of the frequency allocations tor 

the United States, visit www.ntia.doc.gov/files/ntia/publications/january  

201 6_spectrum_wall_chattpdf on the website of the National Telecom-

munications and Information Administration, Office of Spectrum 
Management. Be sure to get your parent's permission first. 

Many ham radio operators use Morse code.These short and long sounds (di, dit, dah) 
are formed when the switch (key) opens or closes the electdcal circuit,You can eam 
the Morse Code Interpreter Strip by sending and receiving Morse code at five words 
per minute. 
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Block Diagrams, 
Schematics, Modulation, 

A block diagrarn shows a System by diagramming it as connected 
boxes (blocks). The blocks are usually major parts of the system, 
In this block diagram, for example, the boxes represent a trans-
mitter, a receiver, a transceiver, an amplifier, and an antenna. 

The transceiver is a device that combines a transmitter (to send radio 
signals) and a receiver (to receive radio signals). An amplifier makes the 
transmitted signats stronger.The antenna receives radio signals from the 

amplifier and sends them into the air, or picks up signals from the air for 
the receiver to decode.The feed line is a cable that connects the trans-

ceiver to the antenna. 

ANTENNA 

VEFT 

AMFUHEN FEED UNE 

SF'EAKER 1 -14-4--4 RECEfVER 

This block diagram shows the parts of a typical amateur radio station. 

A scherriatic diagram or "schematic" of an electrical cirduit 
is a drawing that shows how that circuit is built. While the 
blocks in the block diagram show major systems, a schematic 
shows how individual electronic parts are put together to form 
a system. In many cases, you may have both a block diagram 
and a schematic of the same system. 
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For example, you could make a block diagram of a trans-
mitter with three blocks showing an oscillator (which produces 
an alternating current of a certain frequency) feeding a carrier 
to a rnociulator, which modulates the carrier and feeds it to an 
amplifier, with lines between the boxes representing the carrier 
and the modulated signal. Or, you could draw a schematic 
of the transmitter showing the collection of electronic parts 
(such as transistors, resistors, coils, and capacitors) that make 
up the oscillator, modulator, and amplifier, and the wires 
connecting them all. 

	

OSCNLATOR 	MOPLJLATOR 	_AMFL]FE5TO ANTENNA 

AUDOFROM 

	

CRY5TAL 	
M[CROFHONE 

This block diagram shows a simple crystal-controlled transmitter. 

+127 
050 	1 	120 

L1 

.002 	 L2 

lOK 
50MHz 	 01 

Z 	i 
THEO 	202 222A 
01 	 - j 

235 

4700 

‚ij: 	220 

This is the schematic of the 
circuit represented by the 
box labeled "oscillator" in 
the block diagram of the 
crystal-controlled transmit-
ter.The schematic shows 
individual electronic parts. 

Like a map, a schematic uses symbols in place of actual 
drawings of electronic parts. A symbol is a picture that repre-
sents a thing, such as an image of an airplane on a map to 
mean an airport. To read a schematic, you need to know what 
the symbols represent. You can learn more about schematics as 
weil as electricai and electronic circuits by earning the 
Electricity and Electronics merit badges. 
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Modulation 
\Vith nv .. sg:i :::e will be a center freque:::.. 

:3DeJ the carner becaue :s 10 carrv 	IL 

con ....:m wa:e CV 	gril e'....... n. 2 svse 	... rse 
:rrieron 

re::s::::.::. ..................... 	Je. The caffi:: . modu- 
.V LC on d1 OH eving. C':ne 	ifis of moiuMon 

r:or 
FM dza' :csr- ssk':s, and ..............brd 

In am::.:: ade r::-.ulazion, the 	of ihe carrier is 
modulated bv the message TU ca:. e thar the amplitude o 
the overaH waveform varies a:cor.:: to the frequencv and 
amoitude of the tone. 
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fr: t.e m'du::ng sgna. whe tun 	uce remams de  

re. ZU an see-  eo;nat :_he f:c:e::: f ±e 

te 

in Uh 	 :s jby:e. :he :ar:e 
sra. T;:cammer :an alo be =MMdig: 

Ignat. in :he rx 	r3, te 	r:rg 
er- 	gra re 	e;ng a cc pcer-ece::ed me-.' 	l: 

i:c2ie 	ic: t;ev:cg ASK.. 	::a. 
,um as v::. CV x Nu - se :cde. L 	 siiI ke:g .FSK 
in :e:: .f de :ccre: is chage 	:± e3:t 

cae± 
ehe ca::er s:;al 

D:g:z3  
.:ompuLer. Ti-: :: essazes :ac  

:ecer;er. Rcc e:ape. 	message 	ser: u*:g 
:a*.c 'ee:.pe gras. DgLL: e::eced au*c a-nd cain 
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Anoder type oi moduiation iz cal ed sing1esidehand 
fSSB. This used in two-wav communication and particularlv 
in amateur radio communication Er is a variation of amolirude 
modulation IAM that uses special iechniues ro limit the 
transmitted power and handwidrh. 

SSB does not transmit a carrier. and lt transmits 001v one 
oi two sidebands -,hat wouid nortnallv De generared for AM. 
Sidebands carrv the modulated Information. and with AM that 
information is duniicated berween the lower sideband and 
the uoner sideband. Transmitting oniv one sideband deceases 
the width of the signal. and without a carrier. the power 
requirements are greariv reduced. 

However, jO receive an SSB signaL Your receiver must be 
runed to ehe exact frequencv of the missing carrier—otherwise 
the received signal will be distorred. You know what -,his 
distortion sounds IHre ii vou have ever tuned in an SSB signal 
and heard a change in tone er found the audio difficuh 
ro understa tuT 
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MikAWeather Radio 

A special radio service of the National Oceanic and 
Atmospheric Administration (NOAA) is the network of more 
than a thousand radio stations rontinuouslv broadcasting 
National Weather Service warnings, watches, forecasts, and 
other information. 

You ran purcitase bw-rost radio receivers to monitor these 
broadcases. That inciudes batterv-power receivers that von ran 
take wth you on camping trips to monitor for any urgent 
\varnings and changing weather conditions. You ran find more 
information online, with vour parent's permisseon, at 
www.nwsnoaa.gcw nwr 

All 

ly 
i.Awfeather Radio 

Tu 

NOA?s NaonaI Weather Service 

35 



Circu!t breaker pan&s provide pro' ecton in t:- of 	cd aJ 	yc to ti off 
povjee tefcre working on any connected circ 	ATwas fc..w e Radio Safety 
Code on pages 37 and 38. 



Safety Precautions 
ODeraing:::: 	::obabIv 	gerou han 
ridng in a ca: 1: ou need !O rhik abou aferv 
The oiiowing is safev Code based on guidelines irom he 
American Radio Reiav Leagne. the nationai association of 
amateur radio onerarors. Read it and nrac cc ir 

\•• 

1 
	 - 

--:' 	—- 

-•\ .- -. / 

1 

The r: t dangerous shock yo u c.m iecewe is ase that goes from 
oe 1: to ehe other, directly thrugh ehe hea,tA cw1ent of as 

ips(O.O1 amps)caobe fatal iIitpassesliwoogh 
your;. 	L ~ y careful arernd ay eJectka4 pei 

adio Saleti Code 

1. inpiug euipmenr hefore working an arid before ronching 
anvrhing behind or inside -,he radio. 

2. Never 'ei anvone rum the power an and off fwir vati when 
von are working an a radio. 

3- Dic not work an a radio when von are rirei 
Never work aione. 
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Te 	 io :i:: zhe powe 

------ 	•--- ae 	'- 

:asevi3rea 

: pa:e:: 	eiss:o 	ar 	::e-z: spe 
gütIrd Sae 	aDS ::e 	ema cii. 	:T- jzh 	l - 

sc --:-- 	P- - 	a-: 
;vere 	:mg a 	aera 	a -e we:: 	e 

nobby 

Read and foilow the manufacturer 

advice for safety on a ladderThink 

about each step before you take lt. 

Test each step before putting your 

full weight on the rung. Follow the 

three-point rule: Keep three parts 

of your body (two feet and a hand, 

or two hands and a foot) in 

contact with the ladder at all 	
ig  

times. Also, be cautious about 

loose roof shingles, which can 

pull out and cause a fall. 



All equipment must be connected to a good ground—preferably 
to a long metal rod driven into the earth (which is why it is 
called a "ground"). There is probably a ground rad near where 
the power comes into your house; the electrical boxes will be 
connected to that rod through the ground or neutral wire in the 
house wiring. Conneceing the case of radio equipment to a 
ground reduces the possibility of electrical shock should a piece 
of equipment fall and the radio chassis or cabinet becomes 
connected to the power line or same high-voltage source in the 
radio—that is, it becomes electrically "hat." 

If connected properly, three-wire power cables plugged 
into three-wire grounded power outlets, or two-wire plugs with 
one larger pin pluggecl into polarized outlets, will connect the 
chassis to ground through your house wiring. But most amateur 
radio operators prefer to drive a separate ground rod dose by, 
just for their station. A ground System to prevent shock is 
generally referred to as "DC ground." 

Another feature of the grounding System is to provide a 
path to ground for any stray radiofrequency (RF) current inside 
ehe station. Stray RF can cause equipment to malfunction. Also, 
a good RF ground is important to make ehe whole station work 
at its best; the ground provides the "return path" for ehe radio 
waves you are sending out. 

Antennas may be hit by lightning and you must provide 
a path tu ground tor ehe energy from lightning strikes. Ground 
antenna feed lines to safely bleed oft static buildup during 
electrical storms. Many operators put ligktning protectors in 
their feed lines where the lines eurer the hause. These devices 
provide a safe path for static to discharge tu ground, even if the 
feed rie is still conneced to the radio. 

Nothing can protect your radio against a direct 
ightning hit, or even a nearby strike. During stormy 

weather, unpiug radio equipment trum power ourlets 
sud disconnect the antenna feed inc at the back of 
the radio 



While in orbit aboard the International Space Station, astronaut Sunita Williams used 
radios to conimunicate with NASA's Johnson Space Center. Using amateur radio she 
also communicated with Scouts at the National Scouting Museum during the annual 
Jamboree on the Air in 2012. A video of this contact is available at 
https://wwwyoutube.com/watch?v=nuPj3yd88yU.  



In. 
IT123S4 4--( JIKST\XFII 

1 CO 	BCREEI FO$1 

2a)i aIr :r 4Z4HS-1: 

Doua. 
1E0MCV  

I4LL—Q77q ES 
P NJLL. 

?tL Tor 

Amateur am radio is a gateway to the 
World for milhions o rpie around the globe. 
During the 10 davs of the 2013 National Scout 
Jamboree. Scouts at amateur radio station K2BSÄ 
made nearhv 2.000 comacts whh people acros 
countrv ana wtidwide, inciuding an astronau 
aboard the international Space Station. Couns 
onsitetaught Radio merit badge ciasses, resulung 
zn $39 Sconts earning „he hadge. At previous iam 
borees. K2BSA coniacted the scace shutrie and the 
Russian space station Mf 

Scouts whe take part in 
Jaoiee-on-lbe-Aii or JCTA 
receive e 	 cial 

During the third weekend in October, Scouts and 
Scouters on every continent get together tor a 
Jamboree-on4he-Air. What is JOTA? lt's the largest 
Scouting event in the world, a time when any Scout cr 
find a ham radio operator and get on the air to talk to 
other Scouts. You might talk to Scouts in Africa, Europe. 
and South America with more than 1 million Scouts on 
the air from more than 150 countries. 
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Dunng emergencies, harn radio operators handle messa s 
for disaster reTiet agencies like the American Red Cross 

WHaElse CanYouDQ? 
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You can talk to people in Antarctica or to someone next 
doon lf you talk to someone for a half-hour, you can earn the 
Rag Chewers' Club certificate. You can earn an award for 
talking to a harn on each of six continents: North Arnerica, 
South Arnerica, Asia, Europe, Africa, and Oceania 
(which includes Australia and Antarctica). If that is 
too easy, there is an award for talking to harns in 
every state er in a hundred countries. 

Field Day is a test of how weil harn 
radio operators can set up in tirnes of 
emergencies. You can take part in a Held 
Day contest and see how many other 
harns you can talk to in a weekend 
while operating in a tent, without using 
power frorn the electric cornpany. 	1 

1 

There is nothing tike throwirig a wire 
antenna over a tree braneh 
and hooking it up to your radios to 
talk around the world on a summer 
afternoon in Scout camp, or during long 
Winter evenings, camping with the troop. 

Harns corne frorn all walks of life. The voice at the other 
end could belong to a U.S. senator, an astronaut, or an eighth-
grader. The harn you hear could be hiking in the rnountains or 
sitting in a wheelchair. The Morse code coming from your 
receiver rnight be from a ship's radio operator, er frorn the hand 
of a Scout rnakrig radio contact for the first time. lt's all first 
narnes on the air, so the only way to ow is to ask. 

Why does the government allow amateur radio opera-
tors to talk on so many different radio frequencies? 
Ham radio operators have always assisted in times of 
emergency or provided community service.The FCC's 
purpose for allowing harns to take part in the hobby 
is to increase the number of electronics experts, to 
improve goodwill with other countries, to assist with 
emergency communications, and to experiment 
with radio and communicatioris. 
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What'sWith the Funny Nickname? 
Why are amateur radio operators called "harns"? There are a 
number of explanations, but the most likely, according to the 
American Radio Relay League, is this: In the old days of 1and 
line (wired) telegraphy, a poor operator was called a "ham"-
perhaps because it sounded more like the key was being hit 
with a ham than with the operator's fingers. When radio started 
in the early 20th century, the only trained telegraph operators 
available worked for the landline telegraph companies, so they 
were the ones hired to handle the radios in ships and coastal stations. 

In those early days, every transmitter used the whole 
spectrum with a broad spark signal: basically, they all 
transmitted static. Two amateurs communicating with each 
other across town could effectively jam all the other Operations 
in the area. The ship-to-shore operators complained to one 
another about interference from amateurs and would call them 
by the insulting name 'harns." The amateurs, hearing this, and 
possibly not knowing the real meaning of the word, said: 
"That's it—we're harns!" 

The name stuck. Since then, the original meaning has been 
forgotten, and "ham" has come to mean "amateur radio Operator." 
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Over the years that harns have been using Morse code, they have 
developed a sort of "radio language." Some of it is borrowed 
from the other radio services many early harns started in or 
Iistened to, like the military, ship-to-shore, railroad, or telegraph 
services. Most "Q" signals, for example, were adopted by inter-
national treaty for use in the ship-to-shore service so that ships 
from any nation could communicate with any other ship or 
shore station, regardiess of what language the Operator spoke, 
Other parts were developed by harns. Wherever the radio 
language carne from, its purpose is for easy communications 
between harns who rnight not speak the other's language. 

The first part of radio language is the special signals that 
divide up radio messages and indicate intentions. (A bar over 
the letters rneans they are sent as a single character run 
together, not as two distinct characters.) 

The most common radio signals are: 

C(2— "Calling any radio amateur" 

DE— "From" ('WB2JwD DE K2BSA," tor example) 

BT--(a hreak in the text) 

AR—End of message 

K— "Over" (any station is invited to transmit) 

R— "OK" (transmission received in tu!!) 

SK— "Out" (end of contact) 

Next are Q  signals. While Q  signals are rnost common in 
Morse code and digital ("teletype") operations, you will hear 
sorne of thern on voice as weil. These are three-letter combina-
tions starting with the letter Q.  Each is a message in itself, 
with two rneanings—one with a question mark following, one 
without. For exarnple, "QTH?" means "What is your location?" 
while "QTH" rneans "My location is. 

There are many more 0 signals than are normally used by hams, hut most 
ofthese deal with situations that rarely arise ('QTO?" means "Have you 
left port?"). Some Q signas have developed a different meaning in ham 
radio usage than in the international treaty. For examp!e, "QRP" means 
"Please reduce your power" in the international definition, hut to a U.S. 
ham Operator it means "iow power operation" 
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The most useful 0 signals are: 

QRM?— "Is my radio signal being interfered with by 

man-made noise?" 

QRM—lnterference. ("Your radio signal is being 

interfered 

QRN?— "ls my radio signal being interfered with by 

atmospheric noise, static?" 

QRN—Static. ("Your radio signal is being interfered 

with by static.") 

QRP---Low power radio operation. 

QRS— "Send your Morse code more slowly.' 

ORT—Leaving the air. ("l'm stopping my radio activity«) 

QRX—"Wait a few minutes' 

QSB— "Your signals are fading? 

QSL—A card sent to indicate you've taiked to or 

heard a radio station; also, as a 0 signal [hat means 

"Received OK« 

QSO—A conversation. 

QSY— "1 am moving to another radio frequency.  

QTH?— "What is your location?" 

QTH— "My location is. 

And, two unofficial 0 signals: 

OST— "Calling all radio amateurs tor a bulletin« 

OLF— "Try sending Morse code with your left foot 

now." (Sent as a joke to indicate that the other opera-

tor's transmissions are hard to understand.) 

Finaily, here are abbreviations that have been invented 

by harns and other Morse code users over Ehe years. 

Most hams use these to save time, 

ABT—About, 

AGF—Again. 
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BCNU—Be seeing you. 

Bi(—Break, back (BK 2 U). 

CPY—Copy (receive). 

CUAGN—Seo you again. 

CUL—See you later. 

CW— Morse code. 

DX—Long distance, foreign stations. 

FB—Fine business (excellent). 

GE—Good evening. 

GL—Good luck. 

HI—(A augh; several usuaHy are sent.) 

HR—Here; hear. 

HV—Have. 

HW—How. 

PSE—Please. 

RPT— Repeat. 

S1G - Sig na. 

TNX—Thanks. 

U - You 

UR—Your. 

VY—Very, 

WX—Weather. 

73—"Best regards« 

88—" Love and kisses' 

RST—Readabflity 

Strength Tone 

(signal rating; 

599 equals a perfect 

radio signal). 
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Try to decode this typical Morse code or teletype radio 
contact or QSO between two harn operators. 

CO co CQ DE K2BSA K2BSA K2BSA K 

K2BSA DE WB2JWD WB2JWD AR 

WB2JWD DE K2BSA BT TNX FOR CALL OM BT NAME IS LEE BT QTH SCOUT 

JAMBOREE, FORT AP HILL, VA BT UR SIG RST 599 BT BK 2 U HW CPY OM? K 

K2BSA DE WB2JWD WB2JWD R FB LEE GE 2 U BT NAME IS MIKE BT QTH 

HARFORD, NY BT UR SIG 589 QSB BT QRS PSE? TNX K 

WB2JWD DE K2BSA OK MIKE WX HR SUNNY AND HOT BT GOT 2 RUN CHOW 
TIME ITT 73 AND CUAGN K 

K2BSA DE WB2JWD R FB OM 73 CL BT PSE QSL BT BCNU R K2BSA DE WB2JWD 5K 

:iTi1€17; 
After a radio contact, ham radio operators like to send the other 
ham a QSL card confirming the conversation. A ham writes on 
a QSL mrd the information from the radio contact, information 
that is kept in a logbook. (A logbook is where harns record-
log—their radio contacts and keep notes on the interesting 
things they talked about.) 

EX-OK ;Al 
23 {22; 

- 	-- 	--------- - - -__ 

QSL cards are 
exchanged to confirm 

- 	 - 	radio contacts 
betweon stations 
Some cards have 
photos or drawings. 
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:Ic po:::c: .:a::Ior certifi 
cates nice tor traming. Many harns have tiieir QSL cards printed 
comrnerciaii. hut many others make up their own. The thing 
all QSLs have in common is the information to properly con 
firm ehe contact: 

Your cail sign and the other station's call sign 

The urne, date, and radio frequency band of ehe contact 

• The mode (Morse code, voice, packet) 

ra:. 

Even hefore vou get your license, vou cen send 
signal reports to harns vou acer end request a QSL 
n return, \dth your perenhs perrnssiom vou can 
ook uo a harns och san or nenne and address on 
the Amencan edo Reay Leaguc's vebshe er 
\oarrorgfoc seerch, 
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Th e Licensing Ladc er 
Von C?;fl become a ham 	operator. There is no age limit. 
The youngest ham 10 receive a license in the United States was 
5 years old. Von ran do lt. too. 

Technician:TheTenderfoot of Ham Radio 
Your Technician Ciass license is the first ham radio "tickeC 
10 earn, lt will be your passport 10 adventure cm the airvaves. 

Technician Ciass radio operators mav sample iust about 
everything ham radio has to offer—from satellite conimunica-
tions and computerized packet radio to "chasing DX" (hunting 
for stations in exotic countries). Technicians mav use an mode 
to communicate on the amateur radio bands above 50 MHz 
6 meters). This includes the verv popular 144 to 148 MHz 

(2-meter) and 420 to 450 MHz ('O-centimeter) bands, where 
repeaters can extend the range of a iow-powered handheid 
radio to 50 miles or more. These bands are great p - : to meet 
local harns who ran introduce you to the never- 	:1: varietv 
of ham radio—and heip von work toward a higl 	license. 

You can use a handheld radio while walking er drwing to send your Signal through a 
repeater. By using repeaters, you can talk to people farther away. 



Techrnc: Cs 	 additic  
and liFtE bande above 3u MHz, vou may also use irequencies 
on the 10-meter HF band between 28,3 and 28,5 MHz In talk 
with people all over the world. You can u- -: e code on 
four other HF frequencv bande to make c 	p In a few 
hundred nides awav on the 80- and 40-mt 	-o oequencv 
bands, and up to several thousand miles 	c the 15- and 

-J .  

T- e 7 0-c mImeter i cm i und 1  2-3qenertz i GHz 
reauEnC bands ncucm a cnuce of amaInurTV 

channes -,es •ou ccc snncl ',Dur oocnT sgnart 
a'd tr'e chance In Du a part o soma c nun radios 
rCcost deveopmunts. CvV hat ntC :ne' \-\e dort 
no'.'. —dcc'. na-, n haooened vet 

earr aR. 	 ko 
.uuiu,i eiiuue w uecsuie d ieLIiJiJLkUl uud,S Ildil1 raans 
operator. though n does require further stuclv. You can take 
a multiple-choice written exam at a volunteer exam session 
through a local ham radio club or at a get-together of hain 
operators ("Hamfest") in vour area. The lest consists of 35 
questions on basic regulations. operating practices, and dcc- 
tronics theory, with a focus on \THF  and UHF applications. This 
license gwes you fuJi amateur privileges, including permission 
to transmit on repeaters on the popular 2-meter band. 

Amateur Radio Operator 
Rating Strip 
Trt.s raung strp recognzes ac udcbidy es ufl amateur 
raddc Operator tor commjn,catFoc sercnccs at events 
und acbvhes es c'eP as n emetqenoS Ah egscerea 
yoth mnnnbers anti aoJt Ieedurs 0. ho a so hoid 
e c and amatecr rudo cn'se trom tue Federa 
Communcadorcs CDmrYnSSOn, of unD rtass an 
Cgbn to wea tre ratnq strp 



Higher License Ciasses 
iie Technician license is the first step an the ham radio 

hcense ladder. Each higher dass of license is a hule 
- 	. harder to earn, hut each presents nev privleges 

• opportunities. 

Step 2: General Ciass license. To get vour 

I 	

General Class license—a giant step up in 
operating privileges—vou will take another 
35question \vritten test. This test covers 
::ermediate regulations, operating practices. 

ctronics theorv, with a focu 
tions. \Vith vour General Cia 	e 

MGio 

	under vour heu, vou can operate or k 
of evry e amateur radio band from HF

microwaves, in everv permitted 
mode. at the juli permitted po%er 

e high-power HF privileges granted 
e :ca.. icensees allow for cross-count and 

: -.munication. 

Step 3: Extra Class license. For this license (thmk oft 	the 
Eagle Scout rank of ham radio), vou will h 
vaur Technician and Genen C 	writ 
a 50-question multiple-choi 	n te 
more ohscure regulations, t e 	:ove 	i operating 
practices, advanced electronics theorv, and radio equipment 
design. The fest is verv difficult, hut others have 
passed it, and you can, too. With your Extra Ciass 
license, vou have everv amateur radio privilegE 
available. You can ope rate anv permiued mode 
an anv permitted frequencv at the fuli legal 
pover limit. Also, vou can act as a volunteer 
examiner and help at volunteer exam 
sessions, giving licensing tests to others. 

For more information, contact 

the American Radio Relay League 

(see the resources section at the 

end of this pamphlet). The ARRL has 

many useful materials and can also 

put you in touch with a local club or 

instructor to heip you. 

'-' 

Same peop e 

prefer to cern the 

General Class 

mensa es their 

first ticket, sothey 

mey operaie on 

HF right aWa& 



We all hope never to have a real ernergency, but just like 
Scouts, harns want Co be prepared for emergency communica-
tions. In face, one of the most popular activities in ham radio is 
public service through ehe Amateur Radio Emergency Service. 
ARES teams prepare for real emergencies by helping out with 
communications at canoe races, providing extra "eyes" for Iaw 
enforcernent during large public events, and through simulated 
emergency drills. 

On Morse code or digital modes, the standard ernergency 
call is, as you rnight have guessed, SOS. No, "SOS" does not 
stand for "Save Dur Ship," or for anything at all. lt was chosen 
because this simple sequence of three short, three long, and 
three short (dididit-dandandah--dididit) characters was easy Co 
remember and recognize. 

Because such a wide range 
of frequencies is available, and 
you cannot count on anyone 
listening on any one frequency, 
it is often necessarv to repeat the 
ernergency caIl a few times to 
get the attention of anyone tuning 	. 
by. An amateur using Morse 	- 
code in an emergency might 
send, "SOS SOS SOS DE 
WB2JWD WB2JWD K," pause 	' 
for a reply, then repeat until you 
get an answer. 

Ort HF voice, the traditional 
.4 harn ernergency call is CQ 	 - 

Emergency," or you can use 
the international distress call 
"Mayday" (which comes from 
the French rn'aider, meaning 
"help mc"). As with Morse code, 
you cannot count on anyone 
listening just as you start 
transmitting, so you would 
repeat the emergency call three 
times, then identify your station: "CQ Ernergency CO 
Emergency CQ Emergency, this is WB2JWD Whiskey 
Bravo Two Juliet Whiskey Delta.. . "Then pause for a 
reply and repeat. 
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In VHF repeater operation, where everyone listening to 
ehe repeater can hear you, lt isn't necessary to send long calls. 
Simply say what you mean: "This is WB2JWD, 1 have an 
ernergency—can anyone heip?" Some repeaters encourage ehe 
use of "Break Break" to interrupt a conversation in an emer-
gency; on others, you just say "Emergency" and your call sign. 

However you send the emergency call, before you send 
it you need to think about what you will say when you 
are answeredWhat information will you need to give 
so you can get help? 

o Remember "WWW"—What/VVhere/Who: 

•What is the emergency? 
•Where is the emergency? 
•Who needs help, and what kind? 

Autopateh Operation 

If you are using a repeater that has an emergency telephone 
connection autopatch), you can usually just dial 9-1-1 on the 
keypad of your transceiver and be connected directly to an 
emergency call center. If you are making a 9-1-1 call ehrough a 
repeater, remember several things. First, make sure the Operator 
knows that you are using a radio, so they don't try to talk over 
you and hang up when they can't interrupt. Say: "I'm a ham 
radio Operator using a phone patch. 1 cannot hear you while 
I'm talking, OK?" 

Then, be sure you are connected to ehe right 9-1-1 center. 
Wherever you are, the call will be routed to ehe 9-1-1 center for 
the repeater's phone—and the repeater might be on a moun-
taintop in another county many miles from where you are. Be 
sure to give your location irnmediately to the operator—" 1 have 
an emergency on Route 38 in Harford, New York, Cortland 
Couney"—so if you do not have the righe center you can be 
transferred quickly. 

Finaily, since autopatch operation is nearly always one-way 
(you can call 9-1-1, but they can't call you), lt would help if 
you could line up another ham on the frequency before you 
call, and 11ave that person give ehe 9-1-1 operator his or her 
number for a callback. 
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Most harns have a handheld radio operating on the VHF 
2meter or UHF 70-centimeter bands. Such a radio is often 
called an "HT" after Motorola's tradernark HandieTalkie®. 
HTs are convenient to carry around, or they can be clipped to 
your belt or put in a cell phone-type holster. If you have an 
HT on your belt, lt is heipful to have a cornbined speaker and 
rnicrophone (speaker-mike) that you can clip to your collar so 
you can listen and talk without removing the FIT frorn its place. 

Take a spare battery pack using replaceable AA or 
AAA ceils if you will be using your HT for an extended 
period—say a vveek at Scout camp—or in a real emer-
gency when power to recharge the battery might not 
be available. 

Other harns also have a radio they keep in their house, 
usually called a base station. Base transceivers today are 
srnall enough to fit on a desk or table, and the antenna 
is outside—often rnounted on the roof or chirnney, or on its 
own tower. Wire dipole or long-wire antennas can be strung 
from the roof or chimney to a convenient tree. The antenna 
feed lines can be led in through a window, or perhaps into a 
basernent and then up through the floor into the "harn shack." 

If outside antennas are not an option, they can sometirnes 
be mounted inside the attic. Srnaller VI-IF antennas can be 
taped to a window or along a wall. 

Note: Get your 

parent's permission 

before you start 

drilling holes in the 

floor or putting 

thingsonthe 

roof. You have 

been warned! 
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A radio that you would carry in your car could be either 
a handheld model or a mobile radio that can be mounted 
under the dashboard of a car. If you can drill holes in the 
car (never without permission), it is best to mount the antenna 
in the center of the roof or trunk lid, with the feed line run 
inside the headliner or under the carpet. If that is not possible, 
magnetic mounts are available, so that the antenna can be 
stuck to the roof or trunk lid and the feed line fed through a 
window or the trunk. A handheid radio will not work as weil 
in a car as it will outside (the car will interfere with sending 
and receiving signals), unless it can be connected to an 
exterior antenna. 

LIIWTT1.i 
The chart on the next page shows the most commonly used 
ham radio frequencies and bands. The ranges !isted will give 
you some idea of what to expect. They vary tremendously 
depending, for the most part, upon sunspot activity. During 
periods of high sunspot activity, you can get 24-hour worldwide 
Operation On the 10-, 15-, 20-, and 40-meter frequency bands. 
During periods of bw sunspot activity, you may find 10 and 
15 meters to be useless even during the day. 
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i1(i1f.wRtLTiJr 
Radio broadcasting is a part of everyday life. We get up to the 
sound of ciock radios and listen to background music from 
radio receivers during the day in our cars and homes. We in 
the United States enjoy the widest variety of broadcasting 
available anywhere in the world. No matter what you like, 
there is a radio station to listen to somewhere 

Radio broadcasting can be commercial (money-making) 
or noncommercial. Commercial stations, as the name implies, 	k 
support themselves by the sale of advertising ("commercials"). 
Noncommercial stations support themselves with fundraisers, 
government grants, endowments, and financial contributions 
from businesses, organizations, and individuals. 

Commercial stations are businesses with paid employees, 
but noncommercial stations can also have employees. Some 
noncommercial stations, like those at colleges and universities, ' 
operate with all-volunteer staff made up of students. Public 
radio stations, like NPR (National Public Radio) or PRI (Public 
Radio 	 ‚ or religious broadcasting stations often 
have both employees and volunteers. 

II4ra;TflI TrTI 
As noted earlier, the Federal Communications Agency 

(FCC) issues and enforces regulations for all forrns of radio 
transmissions, including radio broadcasting. They issue licenses, 
and assign frequencies and power levels. 

For example, there are four ciasses of AM broadcast stations: 

• Ciass A—unlimited-time broadcasting with no less 
than 10 kilowatts and no more than 50 kilowatts of 
transmitting power 

• Class B—unlimited-time broadcasting with minimum power 
of 250 watts and maximum of 50 kilowatts 
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• Ciass C—unlimited-time broadcasting with minimum power 
of 250 watts and no more than 1,000 watts 

• Class D—can be restricted to daytime only or with lower 
power levels at nighttime 

A watt is a unit of power measurement. Typical light buibs 
use 60 watts. A cell phone has just 0.5 watts of output power. 
So you can see that radio broadcast stations can use quite a bit 
of power for their transmissions. 

FM broadcast stations have a similar ciassification system 
that addresses coverage areas and power levels. Their power 
can tun from 6 kilowatts up to 100 kilowatts for effective radi-
ated power (ERP). This is calculated based on antenna height 
and transmitter output power. 

There is also a special low-power FM service with a cover-
age range of 3.5 miles' radius from the antenna and less than 
100 watts of power. This service is reserved for public safety 
organizations or for noncommercial educational use such as 
covering a college campus. 

Frequencies for each broadcast station are assigned when 
the FCC issues their license. This includes AM broadcasting 
with assigned frequencies between 540 kHz and 1700 kHz. FM 
broadcasting has assigned frequencies between 87.9 MHz and 
107.9 MHz. 

In addition, stations may be restricted in their coverage 
area as noted later in this section. Complete rules and regula-
tions can be found online, with your parent's permission, at 
www.fcc.gov/media/radio/public-and-broadcasting/.  

Every radio station has its own distinctive "sound," or format. 
As you think about the schedule for your imaginary station 
with the call letters KBSA, you will have to decide what format 
to follow. The main purpose of a radio station is to get and hold 
an audience, and the audience will listen to your station only if 
they know what to expect and like what they hear. Most of the 
time, this means that all of the programming on your Station 
should have a certain sound. 

What kind of sound? Radio programmers have come up 
with names for certain types of station formats. Here is a look 
at the more common formats. 
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Rock stations come in many forms. Top 40 or "contempo- 
rarv hi radio" (CHR) stations mainly play ponular or hit records. 
Originav, the name "Top 40" referred to tbe fact that an Most stations in 
announccr or (ztr versonaUty (the old term was disc jockey or all formats run 
DJ) could choose only from a list of 40 hit single records or 
Pop songs to piav during a threehour program. Top 40 stations news attimes 
appeal to a relarivety young audience. Some have air personali- during the day, 
ties who move at a tremendous pace, speaking quickly and 
londiv. They usually air many 	twion promotion anmtouncernents most often on the 

(SPAs or promos) anci short, singing stulion ideritificwions hour or half hour. 
(station lDs asingles). 

Radio news 
Rock formats other than Top 40 have evolved into 

services, such as 
Metal—Heavy metal, very hard rock 

the Associated 
Urban—Light hip-hop, R & B (rhythm and blues), etc. 

Hip-hop— "New School" rap, some urban crossover Press, provlde 

Ciassic rock—Older hard rock and classics from the 1970s national news to 

and '80s stations without 

Oldies—Music from the 1960s, '70s, and '80s news departments 
Rhythmic—Dance music, some urban and hip-hop crossover oftheir own. 
Progressive—Alternative, seldom heard or promoted by other 
rock formats 

.‚ Aew 
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Personalities from some stations are allowed to buikl their 
own orograms frorn an aproved list of artiss and groups that 
fit „he station's lormat. For other air personaiities, the Station 
provides a list of 'xhat niosic is to be piaved at what tirne. 

Nostaigia format stations play music from the late 1940s 
through today, if tit s:ic is light and sentimental. Those stations 
appeal to an o!der aodft'nce than do rock stations. Thi'y may 
play adtit contcninotai 	tsc and soft rock, in a mix of old 
favorite Pop songs, rock and roh, and current releases. 

Many stations in all formats are automated at least 

during part of the dayThat is, they don't have live air 

personalities. lnstead, air personalities record the voice 

parts earlier in the day or week, and an automation sys-

tem inserts those voice tracks (VTs) into the hourly mix 

at the right time.The System makes the programming 

sound like the air personality is really there.The programs 

used in automation are almost always recorded onto a 

computer.The music arrives at the station on special 

CDs, on a satellite feed, or is downloaded off of radio 

music websites specifically for radio stations. 

Ciassical and jazz stations are concentrated mostly in 
cities v'tt h. arge populattons. 

ntry music is an increasingly popular format in 
parts of the United States. 

News or talk radio stations broadcast all talk 
ith) no music, up to 24 hours a dav. All news" 
stations are iocatcd nuiniy in hig ctties. The news 
may repeu houriy, or more often. (One station 
advertises: "Give us 20 minutes and we'hI give 
V0i.1 the world.") Sometimes features are sched-
uicd muitftde times each itour—"raffic on he 
threes," for example, where traffic reports are 
given at 11:03, 11:13, 11:23, and so on. 

Titc taik radio" format bcc arne popular in 
the late 1980s and remains the primary format on 
te AM airwaves in ntanv markets. Talk radio sta-
s broadcast prograins featuring air persunahities, 
and ca] is frum histeners. A given personality 
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might have a partidular political siant, or present medical or 
legal advice, or heip callers wiCh problems with their lives, 
gardens, or cars. 

Most talk programs are syndicated, which means the 
personality cloes the show at one location (usually orte of the 
big markets like New York or Los Angeles), and other stations 
pick up ehe show from a satellite or internet feed. In many 
cases the local stations schedule the program at a different time, 
rather than broadcast it live. 

Some stations broadcast especially Co minority groups and 
have ethnic programming, such as cultural shows in foreign 
languages, or music from a particular country. Some stations 
specialize in ethnic programming for many groups, with 
Spanish programs following German programs, followed by 
Polish programs, etc. 

$1JÄ' 	I!iqT 
Many radio stations break the day into blocks of hours 
devoted Co programs with different air personalities covering 
their assigned shifts. Peak listening time for broadcast radio is 
during the morning "drive time" (5:30 am, Co 10 a.m), as lis-
teners get ready for the day and commute to work or school. 
Most listeners are busy working or studying during the midday 
hours (10 am. to 2 pm.), but many play their radios in the 



background. Many stations will schedule local news with a 
live air personality during the morning and afternoon drive 
time, even if most of the rest of the day is automated. 

The afternoon drive time (2 p.m. to 7 pm.) also is a high 
listenership period when audiences are commuting home, doing 
homework, and eating supper. The evening hours (7 p.rn, to 
midnight) find listeners relaxing and having fun. The overnight 
hours (midnight to 5:30 a.m.) generally attract night owls and 
third-shift workers. 

Radio stations schedule programs for each of these periods 
to appeal to the expected audience for that time block. Individual 
programs might have names like "The J. Doe Show" or "A.M. 
Edition." Weekend programming usually offers specialty shows 
in addition to formatted music. Programs may include listener-
requested music, blocks of music by particular artists, live 
music, remote feeds from outside the station, artist interviews, 
public affairs programs, countdowns of top songs, and more. 

Besides dividing the day into blocks of hours filled by pro-
grams, stations break down each hour into segments. Times 
are scheduled in the segments for various elements such as 
news, weather, concert and event information, commercials, 
announcements, and music sweeps (long sets of uninterrupted 
music). The schedule looks much like one you would see for 
a TV guide. 
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"We interrupt our program of dance music,.. 

On Halloween Eve in 1938, entertainer Orson Welles 

presented an on-the-air adaptation of H.G. Wells' 

science-fiction novel, The War of the Worlds, as a 
series of radio news bulletins.Thousands of listeners 
panicked because they believed they were hearing 

an actual Martian invasion ofthe United States.This 
MercuryTheatre on the Air broadcast got more atten-
tion and publicity than any show in radio history. 

rtini 
Which radio format will you choose? You have to decide what 
audience von want KBSA to attract. For Scout-age youth, Top 
40 or progressive might be best, or perhaps country music or 
urban might have wider appeal. Who will your alt personality 
be? What sort of format suits your personality's personality? 

Scheduling Commercials. Commercials are important to your 
station. Radio stations have only one product to seil: time. 
Seiling time—usually 30 or 60 seconds at a time—is what pays 



the bills. Commercials provide money for the station and pay 
employee salaries. Many people who work in broadcast radio 
don't fully understand that they are in the business of creating 
an audience to hear the messages from the sponsors. 

Who are your sponsors? You will want to schedule their 
commercials (spots) carefully. For instance, you wouldn't want to 
place competing advertisers, such as two different car rnanufac 
turers or beverage companies, next to each other during a stop 
set (a break in the music). You wouldn't want to put an ad for 
Mom's Pie Shop between ads for rat poison and insecticide—at 
least, not if you want to keep Mom's Ple Shop as a client. 

Will your announcer read the commercials, or will the 
voiceover and production be done by an outside ad agency? 
Most commercials run exactly 30 seconds or 60 seconds. 
Be careful not to let the Ii! start talking before an ad is over. 

lf your KBSA is a noncommercial station, you will 
schedule underwriting credits instead of commercials, 
Credits mention the sponsor's name, event, or service 
and may describe the product or service, but there 
can be no "call to action" in the announcement. If 
Rusty Auto Sales, for instance, sponsors a program 
on your noncommercial station, the credit can't 
say, "Hurry down and buy a new car today from 
Rusty Auto:' The message would be more along 
the lines of "Rusty Auto Sales, purveyors of fine 
automobiles, new and used. More information is 
on the web at..." 

Scheduling News. Use some lined paper to divide a half-hour 
program by minutes. When will your station run its news, at the 
beginning or end of the period? On the quarter hour? How long 
will the news take? 

Choose a few headlines from your local paper to make up 
the program's news segment. Read the headlines aloud to see 
how many minutes you take to get through them. You don't 
want to leave long gaps of silence with nothing on the air 
(called dead air). Do you want to have a special introduction 
(intro) to the news, like the tickertape sound effects many 
stations use, or a musical introduction? Or should the announcer 
just slide (segue) into the news from what was on before? Will 
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you \vant to do a remote feed frorn outside the studio, like an 
on-the-street report wiCh a late-breaking news story? 

PSAs can be 

This pubtic service announcement, or PSA, made atthe 

comes from the Centers for Disease Control and station or can 

Prevention, Attanta, Georgia. 
come from 

Vaccination is one of the best things you 
can do to protect your children. Ask your doctor organizatmns hke 

or nurse if your children are up-to-date on their the Advertising 
immunizations. For more information call 

Council They 
1-800-CDC-INFO or visit wwwcdc.gov/vaccines/.  
This announcement is sponsored by [add your usuaHy deal with 

organization here]. some matter of 

interest to the 
Scheduling PSAs. lt is important that your station run 
public service crnnouncements, or PSAs. While the FCC no hke 

longer requires PSAs Co be run once per hour, each station preventing drunk 
must address a number of significant issues important to 

dnving or getting the community, in ehe form of PSAs, news stories, or special 
promotions. The station must report on those efforts to the voters to turn out 
FCC several times a year, to teIl ehe FCC how the radio station 

at election time 
is doing 115 "good turn" in trade for being allowed to use a 
broadcast license. How about 

Scheduting Music. You will want to schedule the music you 	including a PSA 

choose 10 be sure it will fit into the time you have. You can 	
tor the Boy Scouts 

easily check ehe length of a song if it's on a compact disc (CD) 
by placing the disc into a CD player that has a readout giving 	of America? 

the length. Lengths are listed in minutes and seconds, such as 
3:29. Often the Iength of a song is printed on the CD itself or 
in the booklet that comes with the disc. 

Will your DJ talk over the fading end of the music (called 
an "outro") or just segne (fade) smoothly from one song to the 
next in a sweep? 

Be sure the music you choose matches your format and the 
other music played. You may like both classical music and hip-
hop, but a quick cut from one 10 ehe other on the same 
program may cause listeners to tune out—especially if your 
format is beautiful music. 



Station Identification. Be sure to identif your station. While 
the FCC requires stations to give their call leiters at the top of 
every hour, most stations identify (ID) rnuch more often than 
they legally must. You will want people just tuning in to know 
who you are. 

You might have the DJ simply give your call leiters 
("This is KBSA"), or use a slogan ("KBSA is the place to be"). 
Seine stations use their frequency as part of the ID ("93BSA is 
it") or set the ID to a jingle ("Up, up, and away, KBSA"). Use 
your imagination. 

Many stations, especially distant AM stations, will be happy 
to receive reception reports from you—reports that you heard 
them transmitting loud and clear. To fulfihl the third require 
ment for the radio broadcasting option, you will log 15 stations 
that you listened in, and determine the program format and tar-
get audience for five of the stations. Most stations will send a 
QSL card or an advertising sheet giving their coverage area and 
transmitting power. You can also look up the station location 
and transmitting power in a guide such as the World Radio TV 
Elandbook (see the resources section in this pamphlet). 

The FCC assigns each station a primary coverage area, 
bot the station's signal may go much farther. Some AM sta-
tions, called clear-channel stations, are allowed 10 transmit 
fairly high power (50,000 watts) on channels that are not 
assigned to any other station in the same part of the country. 
(The same channel may be assigned to another clear-channel 
station thousands of miles away.) wcs (New York) and KRVN 
(Lexington, Nebraska) share clear-channel 880. More stations 
are assigned regional AM channels like 910, and still more local 
channels like 1450 kHz. 

Many stations have a small coverage area and limited 
power, like WLIX at 250 watts. Seine AM stations are assigned 
directional coverage areas, sometimes at certain hours of the 
day. WHCU in Ithaca, New York, for example, must switch 10 a 
directional pattern beamed north at night so as not 10 interfere 
with other stations to the east and west on the same frequency. 

FM stations are limited in range by the nature of the radio 
frequencies on which they operate. FM channels are ranked by 
the dass of station (power and range) assigned 10 them. The 



lowest FM channels (88.1 to 91.9 MHz) are reserved for educa-
tional broadcasting, some (especially college stations) at powers 
as bw as 10 watts. 

[III 	iririrr!I 	i[i1iu1 

Broadcasting is not Iirnited to over-the-air transmissions. 
There are many alternative broadcasting platforms including 
interner streaming, satellite radio, and podcasts. 

Many traditional radio broadcasters now strearn their con-
tent simultaneously through the transmitter and online through 
the station's website. They may even offer ways to access their 
programming via cell-phone apps. This way you can listen to a 
station wherever you happen to be. 

Satellites orbiting the Earth can also be used to transmit 
programming. This approach has the advantage of providing 
coverage for the entire country without listeners in different 
geographical areas having to use different channels. Tune into a 
satellite through a special receiver, and you can select whatever 
channel you want. Many automobiles have satellite reception 
built in along with the regular AM and FM receivers. However, 
you do need to subscribe to a satellite service before you can 
gain access. 

Another method of distributing programming is via online 
podcasts. An organization or an individual can prerecord their 
program and offer lt directly on their website or through a pod-
cist service. You can subscribe to receive each new podcast, or 
you can browse to lind topics of interest. 

As you can see, there are many different ways to broadcast 
programming, with more expected in the future. 



Broadcast Terms* 
Here are some terms used in broadcasting. 
AM (amplitude modulation). A method of combining an audio signal 
with a radio carrier wave by varying the amplitude (strength) of the 
carrier wave. See also FM. 
AM broadcast band.This band extends from 535 kHz to 1605 kHz; 
stations in this band use AM and are assigned frequencies every 10 kHz 
starting at 540 kHz. 
audio console or board. A piece of studio equipment that allows switch-
ing between audio sources, adjusting volume levels, and routing signals 
for transmission or recording. 
booth. Soundproofed room where the engineer sits.There is usually 
a window between the studio where the air personality is working and 
the booth, so that the engineer can see and signal to the personality 
without sounds from the booth going out over the air. 
clear channel. An AM broadcast band frequency assigned to only one 
radio station in a large geographical area. 
combo, combo operator.The combination of the announcing and 
operating duties, performed by one person. 
continuity.Transitional spoken or musical elements that keep a rado 
program moving. 
copy. A written seript for news, spots, or announcements. 
cross-fade.The transition between two program events, accomplished 
by fading down one pot (volume control) while fading up another. 
cue. A signal to begin an action or to prepare for airing. 
cut. An abrupt transition from one sound or program element to another. 
d8 meter. Sound level meter, calibrated in decibels. See also VU meter. 
dead air. Complete silence on the air; unmodulated carrier; generally an 
undesirable situation. 
digital radio or digital audio broadcasting (DAB). Radio transmissions 
in which the audio signal is sent as a stream of numbers rather than 
as an analog signal using AM or FM.The signal is digitally encoded, 
so atmospheric noise and signal strength variations do not cause static. 
Emergency Alert System (EAS), formerly Emergency Broadcast System. 
A voluntary network of radio and television stations used to alert the 
general public to any emergency affecting the safety of people or prop-
erty, and to announce information for Amber Alert lost child notifications. 

'Many of these terms wete taken from the book Skills for Radio Broadcasters (McGraw-Hill, 1988), 
by Curtis R. Holsopple, with the author's permission. 
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fade, Graduai reducton of sound level fron fuH volume to sHence. 

feed. A sgnai arrivng at the station fron somewhere eise; couid 

be a 'network feed" or a "remote feed" from an ar personakty at 

a sports garne or an advertiser's location. 

FM frequency moduation), A method of combirnng an audo signal 

wth a radio carner wave hy varng the frequency of the carrier wave, 

keepng the power constant. See also .4M. 

FM broadcast band.This band extends fron 882 MHz ta 108.0 MHz. 

Broadcast stations in the FM band usa FM transmsson on frepuences 

akocated euery 0,2 MHz, sta rting at 881 MHz, 

eveLThe oudness of an audio signal. 'Give mc a eveh' means to feed 

program materat or speak into the rrdcrophone so - hat the operator can 

deterrnine de proper ioiurne settng on toe ooard. 

live. .A broadcast v.'here de creation of he program and ts transmission 

happen at de same drne, as opposed to having heen recorded eariter. 

og .A" prograrn tog" shows the broacast schedule and what was 

actuahy broadcast. A "transrnttter operating ioq" shows the transmitter's 

performance. A "maintenanca log" contains notes about tests and 

ecuiprnent adjustrnents to station equiprnent. 

network. lnterccnnected rado statons receiving program materiat fron 

a zentral source. 

playlist. A de Dt recordings to be piayed on the air, 

pot Ishort for "potentiorneter"i. A voturne controh 

PSA. Fubhc servce announcernent. 

remote. Audo recorded Dr sen 'on location" —that is, away fron 

de radio studo. Ofton a rado statton wut send an ar personaity to 

'co a rernote" trom an advertser's tocation to promote a spCCi3i event. 

satelilte radio. Radio sgnais that are broadcast frorn a satelite in space 

to the iistene,, nearty aiwavs in Otgirat form rather than conventional 

AM or Fv1, 

segue pronounced SEGway. t'Vithout interrupton; to piay two 

recordings one after another with no silence or interrupting remarks, 

sound bite. A short audio recording, most Wen used in news broadcasts 

or taik radio, where de sound bite is a few words fron -,he subject of 

the news report. 

VU meter. A meter used ro rneasure de loudnass or levei of an audio 

sgnah uswIN caiibrated in volurne units, aithough lt mght also measure 

Sound ievets in decibels tdBt, 
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Wave Listening 

- CRiüor.cLCR[ 

- - 

? %R1L R±o  
s Ccs: G:r Resc :-5 c: A'dvs 

!s 	£114  
Drg :zg 	5 	t 

- - - 	iss 	RTe 	k- - 	 - 
N 	 ±To 	XE1V o -  :e 

Tune a shonwaver-eceiver through the radio trequencv 
bands and vou will hear Signals c'f all kinds. Some will he nj 
more :han a harh t'uzz c'r a musical squeal. Orhers will be 
broadcasts from all ever the wodd beamed ar shortwave listeners. 

Seme of ehe signais vou intercept will be corxersations 
between arhners i -. -er the Atlannc Ocean and atr tra!nc 
comrollers in the Cnited States, or mvsterious c(-de ietters irom 
mlliiar er spv siations in unknown places. The Coasi Guard 
has many communizations staiic'ns that fan provide hours ei 
listening. and the shipte-shore 	- ne 1ink are alwavs buss 

Code-Speak 
Because no one outside the Navajo reservations could unoesanü t 

language, the Mannes enlisted Navajos 10 help them encode ilitar, 
messages during World War II. They developed a wordbook of 500 terni-
and an encoded phonetic alphabet, which the Navajo code talkers" 
memonized. Duning the first two days of the U.S. attack on Iwo Jima, the 
code talkers translated more than 800 messages from English 10 Navajo, 
and back to English—without an errnr.The Navajo radio operators made 
a major contribution to the U.S. victory, and their code was never broken. 



Sliortwave Broadaast Stations 
L:: raivev :11nI rce 	 Jr rian 

ne 5radca . SVB iatri. 14 
3F. 	 rrave :iS:e1;e! - 

SVB za1'n. 
Te 	iion braicat m ever: 	:evabe an:a 

rfin 24 ho -ars aSre are regi 4' 	re. c'i1 

eiern p:rca 	xrinu. and c4er ar - - ' -i4: f: 
Enrei'31nmm. Eacb s:aiic-n :ne 1: pi: Ü, 	c e c  4;  

an- ti:; 	L 'aci:4 c2:r. L;tan 
nev; cn :he $.e c± Ar:i:a. r4en  

Ch;ra Radio inrerria11ora Bei:rg ad ;virh Radio 
Havana CJra.. 11 

 
ma..-  Ire hard zo heEiee 

:he :he ;ame w:ri4. 
The ;a: S.VB aon;—sch as mc 

Anrerica VOA ‚ and China Radio In:ea:na • Cf 
:ran;mir on nurx frequende;. 	Car  

;nose S.VB ;taon; an a rani. and :se 	r dgc :e::pa- 
arion. The VWV signa'; an a;o ire 

±ri linie; and frecje;ce; 	;iair:i; 
in- in Eng:ish a: vw.pdme:ev.in. Ydu .a:r 
aI;o find a :ompe:e Ii;u:;g oT f:euenz:e; arid rimes;: 
;vwvhcvaechcdu1e.corn. Be ;ure 10 :ir:a:: PeIn 

vour pa:ena or canc;ekr hef::e aooe;ing lhe;e 
aLeE ;vehsne;. 

Man SVB .tiona aI;c oder s.ean4ng audia ori :heir 
pr-cvidirig rneir ne; and i;;age; vihou: 

alenna;, or receiver; In :ac:. 	ca 

:efl rhone to 4;reri :nr man-,-  .rf lhee r 

Medium Wave Broadcast Stations 

The AM Irroadca;t radio band e:tends from 35 w i:5 
kHz These hradoasts are meam to cver iocai and regenai 
areas iurng the Jav:ime. Al night. :he signas from these sa 
lions can :ravel vast di;ances, so vou mav find station; irom 
hundreds or e% -en,  of mi;es awav, This i 

z:-:i:e Iisteriing. 
Medium-wave ;ratons often need ta reduce their praer az 
z avoid in:erferirg ;vi:h each other'; signas There are 
• channel station; on die AM band that are ai4ned to 
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broadcast at high-power levels, even at night. You can hear 
those stations from great distances as weil. 

Many hobbyists specialize in hstening to medium-wave 
broadcast stations. This can be a fun way to expiore radio 
stations across North America, hearing local news stories and 
finding out about local events. You can plot out the stations 
you hear on a map. 

1 rTTfl [I 1.! [*1.11 I•(:3i1 Et 
For the Radio merit badge, you are required to listen to short-
wave stations for four separate periods, at least one period in 
the daytime and at least one at night, so that you can compare 
the difference in the radio bands between the two. 

You are also required to listen to several rnedium-wave sta 
tions during two one-hour periods, one during daylight and one 
at night. Again, you'll be comparing the differences in distances 
during daylight and nighttime, even plotting the stations on a 
map to see the changes. 

Although it isn't required, you might find it interesting to 
have one of the periods begin before local sunrise (or sunset) 
and end afterward. The line of Iight (at sunrise) or of darkness 
(at sunset) will approach from the east and proceed to the 
west. Listen carefully to the effect of the line as it passes you. 
What do you notice about stations you can hear, particularly 
stations to the east and west, as the line approac'ies and 
recedes? Check each band to see how the effect 
changes with frequency. Look on a 
globe and see if the stations you h 
are in light or darkness. 

You should learn the tech-
niques of shortwave listening to 
get the most from the hobby. Pick 
a band and start at the lower 
end. Tune slowly up the band, 
stopping at each signal you hear. 
Tuning slowly is especially 
important if you are listening 
for utility (nonbroadcast) 
stations, since these 
may not be on the air 
all the time. 

/ 

/ 
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Once you hit the top of the band, go back to the beginning 
and try again. You will be surprised how much you can pick 
up on a second pass across a band. Then move to another band, 
and come back later to try again as stations go on and off the 
air (often on the hour and half-hour) and propagation changes. 

Listen to each station long enough to identify (ID) it. If you 
can't make a positive ID after a reasonable period, make a note 
of the frequency and try again later. 

How can you teil to whom you are listening?The language is not a good 
clue, even if you can identify lt. ff you are listening to a shortwave radio 
with your patrol some evening, you might haar RadioTaiwan in Spanish, 
Radio Argentina in French, theVoice ofTurkey in Spanish, one right after 
the other—and not one would be speaking the native language of their 
own country.TheVOA broadcasts in more than 40 languages and is 
heard by more than 180 million people worldwide each week. China 
Radio international has a similar global audience and broadcasts in more 
than 50 languages. So you can see, you will have many chances to haar 
a variety of languages on a few stations. 

The best way to ID a station is to listen long enough to hear 
the station identification. Stations often identify only on the hour 
and half-hour, particularly medium-wave stations. With SWB 
stations, even if you don't understand the language, you may 
be ahle to catch the ID. The word "radio" is the same in many 
languages, and the place name is usually given in the Station's 
"home" language. Several SWL handbooks give you the ID in the 
languages most often used by the station, and also the thetne 
song or "interval signal" used by the station. 

The interval signal is often transmitted for several minutes 
before the station actually begins broadcasting, to hold the 
frequency and warm up the transmitters. Listen for a short 
phrase of music, repeated over and over. This is the signature 
tune for that particular station. 

The frequency you are receiving can also give von a 
clue to the station. You can look up the frequency in a 
good SWL guidebook or, with your parent's permission, at 
www.shortwaveschedule.com . At least, it might give you some 
idea of what you should be listening for. 
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As 	i listen to the bards. ca - 	:: - :s von har and 
idenut ehem. (No fair entenng an ID untess you're sure!) You 
should Zog the frequencv, ehe date, ehe station ID and or loca-
tion, ehe emission mode (AM SSB CW), and ehe signal quallty. 
Be sure Co Zog time and date in 24-hour coordinated Universal 
Tirne (UTC), or "Zu!«' time, rather than in vour own local 
time, since that is ehe standard used bv all SWB stateons. 
The station's local time would be best for medium-wave 
broadcast seations. 

The signal quality is usually given in SINPO code (instead 
of the RST report that harns use). This code assigns a five-digit 
number Co the signal frorn 11111 to 55555. The digits represent 
signal strengeh, interference, noise, propagation (fading), and 
overall merit, with 5 being excellent and 1 being poor. 

Don't expece to identify a shortwave station based only 
on frequencv. Many frequencies are shared by more than one 
station. Some stations change theer frequenoes regulariv. 
Sonietirnes a new station will spring up 00 top of an old station, 
promptrng the older station to moi e Co avoid ehe interference. 
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7::..::n.vavebroadcasc:  
assigned onlv wie frequencv. However, there mav be several 

tJnlike shortwave stations assigned this frequencv depending on their region and 

seations, many power levels. clearlv. hearing their ID 15 rritical. 

mediam-wave sta- Reception Rep or.s 
tionsdo not offer 

Log enough details 	:aut the program being transmiued so that 
QSL cards, bot the station can coniirin tiiat von have, indeed, heard its signal, 

they ran confirm This is calied a reception report. Von can send reception reports 
to the broadcast stations you hear, and most 01 them will send 

your reception via you a QSL card in return. Sometimes a station will invite 

email or even wittt reports an the air and will give an adclress to write to, and 
manv stations have websites where von can suhmit a reception 

a letter. Check a report or contact them by email. 

statioris website 

for an email 1 address or a 
Rad 
Romtr 

physical address 

for sending your 

reception report. 

 



Before spending time 	ev sendng receptio 
reoris a„-,d r1uesting QSL cards, siudv the guideines i 
bv listener clubs and some radio statios. Vou may sena reprs 
to imematicnal hroadcasrers in the anguage of the broadcast 
vou heard. or in the statians native language. Return posiage 
is ehen anpreciated but not avavs necessarv 10 receive a 
QSL card. C'ffer snie commenis on ehe progarn to preve 
thaz vou reav dd listen to i. Ue the SINPO code to indicaie 
recep:ion qua]itv. 

Shortwave Bands für Listening 

Aeronauhca stations 

Military and maritime stations 
- 

st https -J/en.wikiped  
eronaut 	(aviatic 

https//en.wikipedia.r: .. 	bar: 

maritime'--'s s : 	atwwv, 
gov/?pag,-= - :-. 	ouencyL8-s:: 
parent's permission :: . ting website. 
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Amateur Rado 
Direction Finding 

L 

canfind 
ld or 

te 	a 

, g.1 mhedatr:.i:: 
Once n Vers :n 

1mb. thev begin taking bea 7 	Z toward -  ..tsmit- 
ters n: can rear. ne oea .cs can tnon oe jotted o  
a delafled rn ri 	fe 1t. are off and -u go 

toward the first transrnitter. taking hearirtgs regiiariv rs 
ensure vou staV on the righr track. \Uhen von 3 ve at mc 
rransmitter. punch vour cardand head to starr searching ihr the 
nexr one. The plaver who finds the most anminers is 
winner. Am.-  ne decisions will go no rhe one who crossed the 
finish mc hrst. 

ARDF—sometimes calledfcvhunning wizh die trausmmr- 
sen-ing as foxes_comLlines what vou are learning abour 

radio transminters. receivers. antennas. in' antenna radiation 
patterns. with orierneering skiHs such as using a rnap and a 
compass. and keepingtrack of vour position whiie navigat. 
rhrough challenging terrain Anda] of this happens in the vst 
outdoor-s. Since ins dmed event. ARDF requires nmnirrg 
fast walking and strategicaliv thinking through vcur route 
around the course. 

ARDF compenitions are held acrors the co.uov and irrer-
narionaliu including die USA ARDF Championships and die 
World ARDF Championships. This means VOU fan participate in 
fun Sceuting e-:ents and represent vour trane or counnrv in a 
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others on your way to the finish? Or is there a bet-
terpath? You may also need to go around a lake or 
stream, and this will dictate your route. 

- 	Once you have found a transmitter, you will 
• 	need to use the punch at the transmitter to punch 

• 	your competition card, or in some cases you may 
have an electronic device that you can use to 
record your arrival. The organizers will use your 
card punches, or electronic records, to confirm that 
you did find each transmitter. 

There will also be a transmitter at the finish 
line, called a homing beacon. lt will transmit MO 

(dah-dah, dah-dah-dah) in Morse code. You will use your map 
and the homing beacon to locate the finish line. 

ARDF Receivers and Directional Antennas 
There are two frequency bands used in ARDF: 2 
meters VHF (144 to 148 MHz) and 80 meters HF 
(3.5 to 4.0 MHz). Of course the transmitters and 

- 	receivers must both operate on these same frequen- 
cies, with only one frequency band in use for a 
particular event. 

The 2-meter VHF receivers can be amateur 
radio handheld walkie-talkies with the transmit 
function disabled, or handheld receivers tuned to 

the frequency used by the transmitters. For the 80-meter HF 
receivers, a simple tunable receiver is typically used along with 
a directional loop antenna built into the receiver, forming a 
single unit. You can build your own 80-meter receiver from a 
purchased kit. 

Yagi antennas are often homemade, using sections of a 
tape measure for the elements of the antenna. Building your 
own direction-finding antenna for 2 meters requires a tape 
measure, PVC plumbing pipe, hose clamps, and a few tools. 
Various antenna designs are available that you can use with 
your counselor to build your own. The sample design on pages 
85 and 86 is provided courtesy of Jeffrey Bail of ntlk.com . 

Once you have built your antenna, test lt out with your 
receiver and a hidden "fox" transmitter. 
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The front of the Yagi antenna has the shorter element length. 
Pointing the front of the antenna directly at the transmitter will 
provide the highest, or loudest, signal strength. Turning the 
antenna frorn side to side will lower the received signal 
strength. This will help you pinpoint the direction of the 
hidden transmitter. 

As you get closer to the hidden transmitter, you will 
find that the signal becomes so loud you are having trouhle 
distinguishing the correct direction. When this happens, you 
will need in reduce the sensitivity of the receiver by using an 
attenuator or by tuning slightly offfrequency. Once you have 
reduced the signal level enough, you will once again be able to 
determine the correct direction toward the hidden transmitter. 
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part of earriing tue Radio mcdi badge, von vi1I visit a radio 
I:ta1lation. While there, be sure Co ask ab out careers in radio. 
Talk to ans' operators, technicians, or engineers you meet 
about their positions, how thev trained tor ehe wort, 

'hat thev like ahorn je, and the skills thev need. 	- 
Ask what education is required Co pursue a 
radio careen 

Find out ahout wavs to get experience. 
lt a career in broadcast radio is vom 
goal, mavbe you can land an intern- 	t' 
ship at a local radio station Or as  
an amateur radio operator. von 	 - 

part-time 	e .  

services harn radio gear. 	
‚ \our interest in hain radio, 	 - 

shortwave radio. and electronics 	 f ',•/ 
‚• 

could lead eventualiv to a career as 	 ' 
an electronics technician, tor instance, 
working on radio equipmern. You might Start 
as a hobbylst, theo move into a career in dcc- 
tronic consumer products, electronics technology, 
or telecommuriications. 

Radio Station Staff Positions 
'ides ehe air persona/. ../;' ;.:•s songs and does ehe 

aunouncing, rnanv other peopic .. / at hroadcast radio 
stations. Other on-the-air perc::d:::es include news reporters, 
sporescasters, weather reporeers, :.mmuter traffic reporters, 
talk-show hosts, and commercial announcers. 



Be' 	 till 	 escept in the 
smallest St 

The engineer Indintains die station equlpment and trans-
mitter and - - - -; )nsible for making sure the station complies 
with FCC regulations. lt niav he the engineer's responsihilitv 

ke transmitter readings from time to time to keep track of 
over and condition of the station's transmitter. This 
ction can be computerized or done hv the air 
ersonalities in some stations. 

The program director --- nsihle for the 
"sound' of ehe Station and 	the right music 
for the format, estahlishes lists of songs to he 
plaved, and supervises the on-air personalities to 
he ilre th0 station foliovs its format. The program 

responsihle to the Station management 

t 

1 i. 
t 

T1e nisic d rector comt 	 ith 

compantes about new music and gathers music sales reports 
from retail stores. This individual listens to all new music 
being sent Co the station für air play, tracks md reports vhat 
is beeng plaved 00 the station, and makes .estions about 

hich new soregs Co add Co die plavlisl -- 	ition. 



The production director produces advertising and station 
promotional spc:s <md maintains the production studio. 

The copywriter :rites the commercial copy,  (ehe text or 
words) for spots 	:ay double as a newswritet 

Newswriters :ake news items from a news service and 
rewrite ehem irr ehe announcer Co read. 

The treff ic director schedules all of the commercials. 
This staif member also ensures that speer are produced and 
aired according o 'ie custorners' specifications. 

The sales staff seils radio ads to advertisers and helps 
plan advertir. 	;:aigns for the Station. 

The pro nwtions department promotes the station 
:ecJ c 

/ 
TrahainG tot a Broadcastini Career 
Colleges cI tec:ra schools anti :he country offer programs 
in radio and television announcing, writing, and produrtion, 

ur iunselor Co help you find a coliege that suits vour 
1any colleges arid universities have student-run radio 

T:t offer opportunities to gain expedence, which ran 
be valuable in seeking a position in this competitive business. 
Manv professional stations have internships for students Co earn 
rourse credits while working and learning at a radio station. 

Most announcers start out in small cities or minor stations, 
hoping Co work their way up Co ehe major markets like New 
York or Los Angeles or Co a network, lt isn't easy to get ahead 
in radio, but lt you have talent and are willing Co work hard, it 
ran be a rewarding career. 
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Scouting Literature 

Digital Technology, Electricity, Electronics, 
Emergency Preparedness, Energy, 
Engineering, Geocaching, Orienteering, 
Programming, Robotics, Search und 
Rescue, Signs, Signals, und Codes, and 
Space Exploration merit badge pamphlets 

With your parent's permission, visit 
the Boy Scouts ofAmerica's official 
retail website, wwwscoutshop,org, 
for a complete listing of all merit 
badge pamphlets and other helpful 
Scouting materials and supplies. 

Books and Other Resources 

Many of the books, CDs, and other 
resources Iisted here are available from 
the American Radio Relay League. 
See page 95 tor contact information. 

The ARRL Ham Radio License Manual, 
3rd ed. ARRL Inc., 2014. A begin-
ners' guide 10 amateur radio and 
preparation for the Technician Class 
ham-radio license exam. 

Brownstein, Rob and Jim Talens. 
Morse Code Operating for Amateur 
Radio. ARRL Inc., 2013. Introduction 
to Morse code along with 
operating techniques. 

Hallas, JoeI, W1ZR. Basic Radio: 
Understanding the Key Building 
Blocks. ARRL Inc., 2005. An 
introduction to radio with simple, 
build-it-yourself projects. 

Silver, H. Ward. Ham Radio for 
Dummies, 2nd ed. John Wiley & 
Sons, 2013. 

BROADCAST RADIO AND 
SHORTWAVE LISTENING 

Bureau of Labor Statistics, U.S. 
Department of Labor. Occupation 
Outlook Handbook. Bernan Press, 
2017. See "Media and Communi-
cation," online at www.bls.gov/ooh/  

Chuday, Liz. National Association of 
Broadcasters Guide to Careers in 
Radio. 2nd ed. Thorough discussion 
of each role within a radio broadcast-
ing station. Online at www.nab.org/ 
documents/radio/NABRadioCareers 
SecondEdition.pdf 
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World Radio TV Harzdhook: The 
Directory of Global Broadcastirig. 
WRTH Publications. Published 
annually, a guide to the world 
of radio including domestic 
radio services and broadcasters 
transmitting internationally. 

1JJMiS 
1 	 h'I'1 

Titterington, Bob, G30RY; David 
Williams, M3WDD; and David 
Deane, G3Z0I. Radio Orienteering: 
Tke ARDF Handbook. Radio Society 
of Great Britain, 2007. Available 
through www.arrl.org/shop/.  

Homing In: The Art and Science of 
Radio Direction Finding. Website 
hosted by Joe Moell, KOOV, at 
www.homingin.com  

Tape Measure Beam Optimized for 
Radio Direction Finding. Webpage 
by Joe Leggio, WB2HOL, at http:// 
theleggios.net/wb2hol/projects/rdf/  
tapebm.htm 

Tape Measure Yagi Antenna. Webpage 
on the Campbell River Amateur 
Radio Society website, www.ve7crc. 
org/other/2m%20tape%20  
measure % 2oyagi % 2oinstructions.pdf 

The Tape Measure Antenna. Webpage 
by jcoman at www.instructables. 
com/id/The-Tape-Measure-Antenna/  

3-Element Tape Measure Yagi, courtesy 
of Jeffrey Bail, NTIK, Online at 
http://ntlk.com/blog/2012/vhf-3  
ehtapemeasure-yagi/ 

um Wilson, K5N1), for overall coordina-
tion and writing 

BSA National Radio Scouting Committee 
for their work in making suggestions 
and reviewing the pamphlet: Mark 
Abramowitz, NT3V; Bill Bode, 
N4WEB; Doug Cook, KX5DC; Ed 
Dudley, WA4ISA; Christian Ingerslev, 
AB2SN; Keith Kaiser, WAOTJT; Frank 
Kisselbach, W7PAQ; Frank Krizan, 
K5HS; Grant Laughlin, W5XJ; Russ 
Mickiewicz, N7QR; Brian Walker, 
K9BKW; Gary Wilson, K2GW; Ron 
Wood, KOBRO 

Skip Arey, N2EI, for Shortwave and 
Medium-Wave Listening review 
and update 

Michael Thorp for Radio Broadcasting 
review and revision recommendations 

For ARDF requirernents development, 
manuscript suggestions, and review: 
Brian Coleman, KBOMAP; Dick 
Arnett, WB4SUV; Joe Modi, KOOV; 
Harley Leach, KI7XF; Marviri 
Johnson, KE6HTS 

The BSA thanks the staff and volunteers 
of the American Radio Relay League 
for many contributions over the years, 
and for those materials reprinted with 
the permission of the ARRL from its 
publications and website. 

Acknowledgments are due to the 
following for their contributions tu pre 
vious versions of the book, which were 
incorporated into this revision: Mike 
Brown, WB2JWD, Harford, New York, 
who coordinated the overall revision of 
2008; Bill Burns, WA6QYR, Ridgecrest, 
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