'~ Information to help you meet the
requirements.

By Tom Schuessler, NSHYP
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-~ Amateur

Radio and the Radio

Merit Badge

‘@ Amateur Radio can be a great

~ introduction to a career in electronics,
~ sciences like meteorology, emergency

-~ @Provides
~ |earning and a springboard for lasting
- relationships amongst like minded

~ individua

~ @Manyop

~ services and broadcasting.

a basis for a lifetime of

S.

portunities for public service.
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Radio Merit Badge Requirements
(Emss1:11 1 2 B anmmmnd

- @]. Explain what radio is. Discuss the
- following:
~  @a. The differences between broadcast
radio and hobby radio.

@b. The differences between broadcasting
and two-way communications.

@c. Radio call signs and how they are used
in broadcast radio and amateur radio

®@d. The phonetic alphabet and how it is
used to communicate clearly.
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';’L;_’_?”'"“'-What is Amateur Radio?

~ @ Amateur Radio is a licensed radio service

-~ designed for personal, non-business

~ communication. (Hobby Radio)

-~ @Broadcast Radio/TV is a licensed one-way
e service (One to many).

@ Part 97.3 (4) Amateur service. A radiocommunication service for

G the purpose of self-training, intercommunication and technical
-~ |nvestigations carried out by amateurs, that is, duly authorized
.~ persons interested in radio technique solely with a personal aim

L and without pecuniary interest.
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e ?";;Amateur Radio is a licensed radio service
—~ designed for personal, non-business
~  communication. (Hobby Radio)
— @ Broadcast Radio/TV is a licensed one-way
~ — service (One to many).
= -, @ Part 97.3 (4) Amateur service. A radiocommunication service for
2= = the purpose of self-training, intercommunication and technical
~— = /nvestigations carried out by amateurs, that is, duly authorized

— f‘.).i' - persons interested in radio technique solely with a personal aim
= i ~and without pecuniary interest.

@Can’'t make money with it.
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~ @ Amateur Radio is a licensed radio service

=~ designed for personal, non-business

-~ communication. (Hobby Radio)

-~~~ mBroadcast Radio/TV is a licensed one-way
-~ service (One to many).

- / - Part 9/.3 (4) Amateur service. A radiocommunication service for
i ;‘«? the purpose of self-training, intercommunication and technical
7 /:Z investigations carried out by amateurs, that is, auly authorized

-

~=~ ~ = persons interested in radio technique solely with a personal aim
7=~ = and without pecuniary interest. Can't make money with it.

f;e%é?;'??f?ﬁFamily Radio Service (FRS), is an example of

~~~~~~


http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

e —
/' —

// Radlo Merlt Badge

What IS Broadcastlng

7 EBroadcastmg IS @ method of

- transmitting radio, Internet or television
~__ signals (programs) to a number of
~ recipients ("listeners"” or "viewers") that
~_ belong to a large group. This group

~ may be the public in general or a
~ relatively large audience within the

~ public in general.
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Broadcast VS. Amateur Radlo

== EBroadcastmg — One way transmissions
~  intended for the reception of many.

~ @ Amateur Radio — Two way

-~ communications where both parties use
~__ radio transmissions to convey

~ information.

- @ (Note; Amateur Radlio communications are
not limited to only two persons, but

~_ usually only one of them can
-~ communicates at a given time).
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@1, Explain what radio is. Discuss the

-~ following:

= ®@Ba. The differences between broadcast
radio and hobby radio.

®mb. The differences between broadcasting
and two-way communications.

@c. Radio call signs and how they are used
in broadcast radio and amateur radio

®@d. The phonetic alphabet and how it is
used to communicate clearly.
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CaII Signs

4_ EAII radio services are assigned call signs
by their governing bodies. In U.S. the
’ - governing body is the FCC, Federal

~ Communications Commission.

.~ W Canada has the CTRC, Canadian Radio-Television
-~ and Telecommunications Commission.

~_@Internationally, call sign prefixes are
~ designated by the ITU, International
~ Telecommunications Union.

S
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North America Broadcast Call Signs.

- @Call signs for broadcast stations in the US

~ always start with a K or W. K being west of
~ the Mississippi and W East. Following that 2
~ or 3 additional letters.

“@Exceptions such as WFAA in Dallas and KDKA
~ in Pittsburgh.

__ @Canadian stations have call sign starting with
-~ CF-CKand CY-CZ with 2 more characters.

-~ _@Mexican stations start with X.
“Wikipedia
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EAustralla uses AX VH-VN,VKand VZ.

__E Canada uses CF-CK, CY-Cz, VA-VG, VE, VO, VX-VY, and

XFXO.

@ Germany uses DA-DR

@ [ndia uses AT-AW, VI-VW, and 87-8Y.
~ @ Jamaica uses 6Y

@ Japan uses JA-JS, 777N, and 8F-8N.
@ New Zealand uses ZK=ZM.

@ Russia uses R and UA-UL.

‘@ United Kingdom uses G, M, VS, ZB-ZJ, ZM-Z0, Z0.

~ @ United States uses KA-KZ, WA-WZ, NA-NZ, and AA-AL.
@ Madagascar uses 5R.

~ @ Zimbabwe uses Z2.
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Examples of Full Call Signs

o s *;/;:. = e — —
o /

r .;“-i Australia VK3YAK, l//(J vz
~ ®mCanada VE7EWK, VA3AO.
@ Germany DL7UAR, DM2AA.
@ ]India VU2IUA, VT5AA.
-~ @ Jamaica 6Y6AJ, 6Y5PIC.

~ @ Japan JA7EL, 8J8XEY.

. @New Zealand ZK2UA, ZL5AAP.

~~ @Russia R4SAS, UA2DU.

@ United Kingdom G3MAR, M4ANS.

-~ @United States uses KA4ABA, W5FRS, WJ9H, AASTX

i - Madagascar 5R2IA.
=~ @ Zimbabwe 723U.
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- Amateur Radio Call Signs
et
~ @ From FCC rules: call signs are in the international
~_~_ _ serfes and normally consist of a one, two or three
-~ character prefix, a number (which may be used to

- denote a geographical area, identify the call sign as
~ —~  belonging to the amateur service, or identify a
-~ licensee as a visitor or temporary resident), and a 1,
~~ 2, 0r3character suffix. This suffix may be followed
= by a further suffix, such as /P (portable), /M
~ (mobile), or /MM (maritime mobile). The number
~ —  [ollowing the prefix is normally a single number (0 to
"jji - 9)

- @Uu.s. Examples — N 5 HYP / P9
W'klpéd'a KE 5 KPC / M4

o
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Amateur Radlo Call Signs

f?ff _'A iilToday we have permission to use
~  avery special call sign

Z @A special thanks to Jim Wilson,
, - K5ND, the K2BSA trustee for

-~ allowing us to use this call sign
~  today.
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~ @1]. Explain what radio is. Discuss the

—~ following:

= ®a. The differences between broadcast
radio and hobby radio.

®mb. The differences between broadcasting
and two-way communications.

@c. Radio call signs and how they are used
in broadcast radio and amateur radio.

@d. The phonetic alphabet and how it is
used to communicate clearly.
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~ Use of Phonetic Alphabet
- @@English is the international language of

-~ Amateur Radio.

~_@Use of phonetic alphabet allows for
~ easier understanding of the spelling of
~  words or call signs.

~ @Military phonetics are the standard but
~ non-standard phonetics can be used.
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The poneti Alphabet

e GEE 11 e annnEEd

- |aA=ALPHA ._ N = NOVEMBER _.
-~~~ [B=BRAVO _.. O = OSCAR _ __
~~  [c=cCHARLIE _._. P=PAPA .__

~  |p=DELTA _. Q = QUEBEC _ _._
~  |e=EcHO . R = ROMEO

\

- |F=FOXTROT .._. S = SIERRA
~~  |G=GOLF _ _. T = TANGO _
- |H=HoOTEL ... U = UNIFORM

el
W
\

Wiy

-~~~ |I=INDIA . V = VICTOR

~ |3=JuLrET .___ W = WHISKEY

~  |K=KIo _._ X = X-RAY _.._
- |L=umMmA .. Y = YANKEE _.__

\

~ M =MIKE __ Z=2ZULU _ _

o A S e e
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: @3. Do the following:
= ’/ © @a. Draw a chart of the electromagnetic spectrum

~ ~  covering 100 kilohertz (kHz) to 1000 megahertz
~ @b, Label the LF, MF, VHF, UHF, and microwave
e portions of the spectrum on your diagram.
~ @c. Locate on your chart at least eight radio

e services such as AM and FM commercial

i broadcast, CB, television, amateur radio (at least
= four ham radio bands), and police.
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The Electromagnetic Spectrum

CTETNTIA Y- S YT
ERadlo waves, visible light and cosmic
~~  rays are all part of the
’ ~ Electromagnetic spectrum.

@ The speed of light in free space is 300
-~ million meters per second.

~_ @Radio waves are classified by either the
~ Frequency of their alternation or
- alternatively, by the distance between

_ oscillations, Wavelength.
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= Wavelength and Frequency
1;.;, 7 CITRMUNET-SV V11
~ @ Visible light is composed of different frequencies,
~ infrareds and reds are lower than blues and ultraviolet.
~s @A PRISM causes the different frequencies to bend at
-~ different angles.

Wlklpedla

-
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Wavelength and Frequency

"; EWaveIength IS determmed by
i ~ measuring the distance between the
~__ peaks of a sign wave.

7
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- Wavelength and Frequency
-;75-;;.. _ <~;

~ @Frequency and wavelength have an inverse
~— relationship. As frequency gets higher,

~ wavelength gets smaller. This because the
~ speed of light stays the same.

",;’_ b : = ——>|

e j/f—‘/// e |~ =1 Lambda
/,, 27 = 2 >

7 ot iii)

h&b://ccr’s_.nrcan.gc.ca/resource/tutor/fundam/chapter1/02_e.php

o A e )
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avelength and Frequency
Frequency and wavelength have an inverse

~  relationship. As frequency gets higher,
~ wavelength gets smaller. This because the
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. speed of light stays the same.
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~@Basic unit of frequency is the Hertz.
El Hertz (Hz) = 1 complete cycle of a
- sign wave. Per second

= - @ 1KHz (Kilohertz) = 1,000 Hz
-'f'/?tﬁlMHz (Megahertz) = 1,000,000 Hz

@ 1GHz (Gigahertz) = 1,000,000,000 Hz

'iilNamed after Heinrich Hertz (1857-1894)

- Wavelength and Frequency

s = e
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== Wavelength and Frequency
—— P

@ Knowing the speed of light is 300 Meters

~ per second, if you know either the

~  frequency or wavelength, you can find
-~ the other.

/ -~ @ FREQUENCY OF OSCILLATION x WAVELENGTH = SPEED OF LIGHT
/ Z 2 _ Speed of Lichit (Constant)
e 2 Vi veElength = FHedquency of Cscillation

o e Speed of Licht (Constant
// / - Fequency of Dscillation = Vi velen i

htfb.://www.qrg.northwestern.edu/ projects/vss/docs/Communications/2-how-are-frequency-and-wavelength-related.html

s - - -~
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- Wavelength and Frequency
~ @Example; We know the frequency to be

30 Megahertz, (30,000,000) we can

~ calculate the wavelength in meters.

/ 7 e 300 (Million Meters per Sec)

. e =10 Meters
a o 30 (Million Hertz) MHz
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= Wavelength and Frequency

= - @Example; We know the wavelength to
~ be 20 Meters, we can calculate the
~ frequency in Mega Hertz (MHz).

. 300 (Million Meters per Sec)
: / ________________________________________ = 15 MHZ

s 20 Meters

S A S
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- Wavelength and Frequency

/ T—

7 EFrequency can be plotted on a
’i;; logarithmic scale. This as opposed
~_ toalinear scale.

~ 1 1 L GED % 0 @S0 2 A AEDN
;/ // Frequency
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3,000m

100 kHz 1 MHz 10 MHz 100 MHz 1 GHz

THE RADIO SPECTRUM

t of Commerce, National Information and Telecommunications Agency
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travel locally and around the world.

@b. Explain how the broadcast radio stations, WWV
and WWVH can be used to help determine what
you will hear when you listen to a shortwave
radio?

@c. Explain the difference between a DX and a local
station.

@ d. Discuss what the Federal Communication
Commission (FCC) does and how it is different
from the International Telecommunication Union.
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What Are Radio Waves?

” ﬁRadlo waves are eIectromaqnetlc waves

c5% / ~ occurring on the radio frequency portion of

~ the electromagnetic spectrum. A common use
~__ isto transport information through the
~_ atmosphere or outer space without wires.

- _@Radio waves are distinguished from other
~ kinds of electromagnetic waves by their
~_ wavelength. Radio waves have a relatively
~ long wavelength in the electromagnetic

~ spectrum as compared to visible light or

~ cosmic rays.
,Wlklpedla
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How are radlo Waves propagated?
| EA current passing through a wire

~ produces a magnetic field.

~  amen @If an open ended

= . Wwirecalledan
i eede  Antenna is fed with an
== ' alternating current, it
i e will send out waves of
= electromagnetic

“www.physies.qla.ac.uk/.../Pubsci/exhibits/E2/  Fadiation
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= EDependlng on frequency, radio waves
~ can travel in any of three ways

~ @Direct waves, @Ground waves,

s e
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How are radlo waves propagated?
= 'iilSky Waves.

\
N\
o

,"-?'-:.i,fl./—‘ ~@Sky waves reflect off the Earth and energized

NS

- layers of the upper atmosphere
= % IONOSPHERE
//}—‘ .
2 / "N SKY WAVES
: //’ Z GH{JU ND WAVES
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How are radlo Waves propagated?

= -i_ilThe Ionosphere

is from about 60-
- 300 miles high in
~ the upper
atmosphere

| ﬁAffected by solar

radiation, it can

" become reflective
to certain
frequencies of radio

- Wwaves.

Source: US Navy On-line course
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How are radlo Waves propagated?

“@Higher frequencies

~ might pass through

the ionosphere

~ directly into space.
@l ower frequencies

may reflect off of

~ lower, denser layers.

~@Even lower

- frequencies can be

absorbed and never

Height (km)

F Layer

E Layer

0 1000 2000

0 3000
Range (km)

make it to a receiver.

Source: US Navy On-line course
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Daily sunspot number
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How are radlo Waves propagated?

iilSunspots cause UV
- radiation and that radiation
energizes the Ionosphere.

- _@Sunspot numbers vary in
-~ an 11 year cycle
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s | @ Solar Cycle 24 is down from |s peak now
z - and has proved to be much weaker than
23. Nearing the bottom.

ol I5ES Selar Cycle Sunspot Number Preogression
¢ Observed data through Oct 2018
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Engher frequency radlo waves like VHF and
/ UHF, will pass through the ionosphere, but
:_,'--  . may be reflected by boundary layers in the
~—  lower atmosphere. Temperature inversions.

Warm Air Mass

- = :
T gl T Cool Air Mass o e |

“—/'. “"r.. -."1-"-_ ar H,.,,.r"_' 'h."

P . # i gy e : i
e A !
Com A :

S B
i Example of Tropospheric ducting puet
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ham-shack.com/propagation.html

S
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Racﬂo Merit Badge _
- How do we know if our
- ftransmission will get through?

S

~ @Lline of sight, Direct Waves are the
-~ easlest.

~__ @Do you have enough height to make
-~ thedistance. The more height the

~ further to the horizon.

- @Are there obstructions in the way that
~_ can hinder the radio signal.

~ @ Additional transmitter power can help
~ but unless the signal is reflected, it will
~ not travel over the horizon.
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Racﬂo Merit Badge _

- How do we know if our

- transmission will get through?
S A

e

@ Ground Wave can be effective for
-~ longer distances.

~__ @The lower the frequency, the longer
-~ the ground wave distance.

@ The type of earth surface determines
-~ effectiveness.

~__@Salt water, moist ground, dry fground
-~ rocky mountainous terrain go from best
- to worst for Ground Waves.
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Racﬂo Merit Badge _
- How do we know if our
- ftransmission will get through?

S

~ @ Sky Waves can travel thousands
~—  of miles.

~_ @Frequency of transmission, time of
-~ day, location and solar activity all affect
~  how and when the best conditions will
~ be for long distance communications.

~  @Solar flares and geomagnetic storms
-~ can actually cause blackouts of HF

’ " radio communications.

~ @Multi-Hop paths are very common.
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Primary Propagation Modes

Ground wave

- AM BC band daytime; HF across town ,__l, j j j J / /{_’

Space wave I P .1

- Point to point (ground not involved)

SKy wave (the focus of this presentation)

- Refraction via the ionosphere

- Makes world-wide

communications possible

Satellite communications

- Artificial propagation (repeater in the sky)
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~

~ and WWVB for this

~ WWV and WWVH

u

@ Many countries provide national time

‘@The US NIST provic

- and frequency standards radio stations.

es WWV, WWVH

;’/7’ -~ @WWVH is located in

~ @Both stations broad
~  frequencies of 2.5, 5, 10, 15, 20 and 25

o ,~"/
=
P 7 : MII
% : Z
-
-
~ .

DUrpose.

@\WWV is located in Ft. Collins, Colorado.

Hawalii.
cast on standard
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Racho Merit Badge
~ WWV and WWVH
~ @ Both stations broadcast atomic clock accurate

= f',fi"’*. ~ time.
~ @ Amongst other things, they regularly
-~~~ broadcast reports of propagation conditions

- and solar/geomagnetic activity.

/ = iilBy tuning a radio receiver to one of these
~_ frequencies, you can tell if Sky Wave

- propagation is possible.

~_@Sometimes you may hear both stations on
~ the same frequency at the same time.
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,«’,

WWV and WWVH

- @Both stations are also

primary frequency standards

- @They are driven from NIST's
— "Atomic Clock” (Cesium

- Fountain) with accuracy to
one second every 100 Million
- years. |

_ @Signal can be used to

calibrate equipment.



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

NN
VR \)

‘K.. \ \ ‘
AN )

‘K.. \ \ ‘
AN )

‘K.. \ \ ‘
AT )

‘K.. \ \ ‘
AT )

‘K.. \ \ ‘
NNt )

‘K.. \ \ ‘
AT )

A\ TR R

LN \‘.'\ ‘
\

W W W W W W
3 3 3 3 3

W

- /./ .

& Radlo Merlt Badge

,«’,

/--. . ;-/

'ECIocks built W|th speC|aI VLF receivers can
—  listen to WWVB, also from Fort Collins, CO.

~ @\WWVB transmits at 60KHz. These low
~ frequencies get to us by “"Ground Wave”

and are best received at night.

e _'ﬁReceiver sees data on signal and sets clock.
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= A Better way to view real time band”

e

= ~ conditions.

/ //
-

v
\
)
o

@ Reverse Beacon
Network: HF

[ PCTime 11:41:26 AM | Propagation

] OH2B | Finland - Karkkila beacons and
computer
software to
track them.

@ Worldwide network
run with GPS time

provides real-time
propagation

predictions for
[ Latitude 60deg. 32min. North [ Longitude 24deg. 06min. East

, locations around the
17 Meter Band Selected - Tune Receiver To 18.110 MHz (CW Mode)
Select Frequency Band To Monitor G IObe .

........................................

File Display Beacon Status Internet Time Internet HAM Info Instructions About...

Beacon Markers \
@ OK-OnAir  |° &7 "5
@ 0N - Problems N
3¢ OFF - Off Air » ek
Pass 3 ‘sl'é
Beacon 3 of 18 g«f >
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Better way to view real time banc

conditions.

341 stations @ WSPRnet, (Weak
Signal
Propagation
Reporter

@ Stations transmit
low power data
on multiple
frequencies.

@ Other stations
receive and
upload list of
stations heard.
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~ Radio Merit Badge Requirements

GEEL111 1 f e Saannnnd
2. Do the Following;

@a. Sketch a diagram showing how radio waves
travel locally and around the world.

®@b. Explain how the broadcast radio stations, WWV
and WWVH can be used to help determine what
you will hear when you listen to a shortwave
radio?

@c. Explain the difference between a DX and a local
station.

@d. Discuss what the Federal Communication
Commission (FCC) does and how it is different
from the International Telecommunication Union.
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Local vs. DX (Distant Slgnal)

EOne band’s Iocal iIs another band’s
- DX (Long Distance)

~ @A Local Station in radio terms is
-~ whatever is normal and easy to receive.

@ A DX Station would be any signal that
s not common to the local area such as
 from other continents or other regions.



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

‘Radlo Merit Badge

Local VS. DX (Dlstant Slgnal)

EOne band’s Iocal iIs another band’s
- DX (Long Distance)

@ For the lower MF and HF frequencies:

-~ Local would be maybe as far as the

~_ ground wave components travel.

~ Possibly several hundred miles.

- @At VHF, UHF and Microwave

~ [frequencies:. local is line of sight to the

: - horizon. Distance determined by height
~ of transmitting and receiving stations.
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‘Radlo Merit Badge

Local VS. DX (Dlstant Slgnal)

EOne band’s Iocal iIs another band’s
- DX (Long Distance)

@ For the lower MF and HF frequencies:

-~ DX would be where the sky wave

~ propagates. Generally in Amateur radio,

-~ DX means international reception.

- @At VHF, UHF and Microwave

~ [frequencies: DX is any enhancement

: - beyond line of sight, meaning over the
— horizon.
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FCC and ITU

iilAII radio services are regulated to some

~ extent or the other. In U.S. the governing

Z ~ body is the FCC, Federal Communications
- - Commission.

e iilInternatlonaIIy, the ITU, International
~ Telecommunications Union. Deals with
~ the formation of multi-national policies that
~ govern radio as a global medium. Radio

2 - waves do not stop at national borders.
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Radlo Merit Badge Reqwrements
-.:/-«-.,er/;-c'f CIRMTHNA A T-S ¥ T 1
¥ e
== :-’;_‘_:-fi'-ﬁ4. Explain how radio waves carry
~ information. Include in your explanation:
; / transceiver, transmitter, amplifier, and
~ antenna.
~_ @5c. Discuss how information is sent when
=

~ using amplitude modulation (AM),

~— Frequency modulation (FM), continuous
e -~ wave (CW) Morse Code transmission,
~— single sideband (SSB) transmission, and
~ digital transmission.
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What makes up a radio anyway7
@GR 1 o R anEEED

EA radio is any electronic device that

~ makes and/or receives electromagnetic

2 - waves to convey information.

~_ @This information may be data,

~ voice/sound or picture.

@ Information can be in either analog or
~ digital forms but must be "modulated”
- onto a RF (Radio Frequency) carrier.
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Modulatlon methods, AM & FM
/ 5 _
F v IilAmplltude Modulation varies the strength of the

\ \J\
\

~~__carrier to imprint the information being sent
~ @ Frequency Modulation varies the frequency of the

carrier to imprint the information being sent.
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~ Single Side Band (SSB)

S

~ ~ @Modified version of AM.

~_ @The center carrier is suppressed as well
~_ asone of the two sidebands.

~ @Resultant single sideband is much more
~efficient than the old dual sideband
~ (AM) signal.

-

FF -~
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e ,/"
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' Frequency Modulation (FM)

TV
T T
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Handbook,
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-

~ Digital Modulation Methods

- : —
"' - ’_A.” - s

-~ @Digital data

iS in two states, 1 is "On”

~ and 0is“Off"
~__@When Modulating this data onto a

“ 7 carrier, we can either;

-~ @Changet

~_ @Changet
~ @Changet

ne Amplitude
ne Frequency

ne Phase

o @ Some form of phase modulation is more
S efficient as the data rate rises.
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Dlgltal Modulation Methods

(emss:i11 1 e s anmmmnnd
@ "HD Radio” is a hybrid analog/digital modulation

scheme.

"":—P | Local | System

Marker1 100.20 MHz -51.62 dBm
Language
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il I
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‘Radio Merit Badge Requirements
(EEnsi11 1 7D R EREEEED
5. Do the following:

@a. Explain the differences between a block diagram
and a schematic diagram.

@b. Draw a block diagram that includes a
transceiver, amplifier, microphone, antenna, and
feed line.

@ c. Discuss how information is sent when using
Amplitude Modulation (AM), Frequency Modulation
(FM), Continuous Wave (CW), Single Sideband

(SSB) and Digital transmission.

@ d. Explain how NOAA Weather Radio can
alert you to danger.
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- Simple Schematic diagram of a

Recelver.
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~ Radio Merit Badge

~ @Represent basic elements of a circuit or
- system.

~ Block Diagrams

_conitrel Winit
Fower Scurce Fower Scurce

Light Scurce

. hittp://en-wikipedia.org/wiki
~ /Block-diagram

Taillight Headhight
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~ Radio Merit Badge

- Schematic Diagrams
@ Depict each specific component in a

circuit. They use standard symbols.

. hittp://en-wikipedia.org/wiki
~ /Block-diagram
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Radlo Merit Badge

Schematlc vs. Block Dlagrams

~ @Many times a complex circuit diagram will
have sections blocked for easy identification.

7 h’ctp //en wikipedia.org/wiki
‘_/Block diagram
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5. Do the following:

@ a. Explain the differences between a block diagram
and a schematic diagram.

@b. Draw a block diagram that includes a
transceiver, amplifier, microphone, antenna, and
feed line.

@ c. Discuss how information is sent when using
Amplitude Modulation (AM), Frequency Modulation
(FM), Continuous Wave (CW), Single Sideband

(SSB) and Digital transmission.

@ d. Explain how NOAA Weather Radio can
alert you to danger.

‘Radio Merit Badge Requirements
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5. Do the following:

@ a. Explain the differences between a block diagram
and a schematic diagram.

@b. Draw a block diagram that includes a
transceiver, amplifier, microphone, antenna, and
feed line.

@ c. Discuss how information is sent when using
Amplitude Modulation (AM), Frequency Modulation
(FM), Continuous Wave (CW), Single Sideband

(SSB) and Digital transmission.

@D. Explain how NOAA Weather Radio can
alert you to danger.

‘Radio Merit Badge Requirements
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~ NOAA Weather Radio

~ @ National Oceanic and Atmospheric

~ Administration radio stations transmits weather

7z -~ and emergency information from 1025 transmitters
= using seven VHF frequencies from 162.400 MHz to
~  162.550 MHz.

@ Alerts are transmitted for specific weather and

~_~  emergency events covering specific areas.

@ Specific Alert Message Encoding allows you to specify

~ the particular area for which you wish to receive

7 ~ alerts.

~ @ Weather radios should be part of any Scouting event
~ especially campouts
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= . NOAA Weather Radio

,’,/"‘ < /‘;:./-"/ F R o o o e - e .ir':—-' g

s .~ @ NOAA Radio can be heard almost
o alazas everywhere in the USA

&) . @ No excuse to go anywhere without
e one

\
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[®ISKYWARN

™ Space b4 godde: > ™

(e (O https://www.weather.gow/fwd/skywarnsch?sptrsch
NATIONAL WEATHER SERVICE

FORECAST

solar- 4

nws for L=

HOME PAST WEATHER SAFETY INFORMATION EDUCATION MEWS SEARC

Local forecast by
"City, St" or ZIP code

Go

Rain, Mountain Snow, and Gusty Winds out West; Active Weather Moves into the Eastern State:

A deep trough in the West will bring heawvy-to-excessive rain to portions of Oregon and California. with potential fi
debris flows and mudslides. Across the West heavy mountain snow over 2 feet deep in places. and gusty winds «

This weekend. these storms mowve into the east with heavy rain in the Mid-Atlantic; and heavy, blowing snowr in tF
Read More =

NWS Ft. Worth

eather.gov = Fort Worth/Dallas, TX = NWS Fi

Location Help

Fort W

Wiarth

Current Hazards Current Conditions Radar Forecasts Rivers and Lakes Climate and Past Weather Local Programs

SKYWARN Spotter Training Schedule 2018!
Updated: Thu Nowv 22 09-30-02 2018

Classes With An * Include Advanced Spotter Trainingl
Unless posted otherwise, all classes are free and open to the public. Mo advanced registration is reguired.
TED = To Be Determined

Schedule by County Schedule on Map

Printer Friendly

S o FeTe =

https://www.weather.gov/fwd/skywarnsch?sptrsch
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A B s -

/ l'j, ;j_i'_iS Do the following:

~  @E. Explain how Cellular Telephones
—~  work. Identify their benefits and

~~ limitations in an emergency.
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Public Swatched Telephone Network

*MTSO=Mobile Telephone Switching Office
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~ Cellular Telephone systems

Z =
-~ @Cellular Benefits
~ @Cell systems reuse the same frequency.

/ ~ @More frequency reuse allows more

- users and more data.
/ @A failure at one cell can be recovered

- by an adjacent cell.

~ @ Allows freedom of movement.
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~ Radio Merit Badge

~ Cellular Telephone systems
—_ / P
‘@Cellular Limitations

~ @Frequency reuse causes interference
~_ which needs to be controlled.

- @Needs complex handover procedure
~  when user moves from one cell to
2 - another.

~ @ System requires complex infrastructure
~ ~ and may not survive a disaster.
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= Radlo Merit Badge Reqwrements

E/’/:/ -_-_-_____--_-__-w‘r-ir':_.- TTTTTT

= :_'_:-.T_i‘ﬁ7 Visit a radio installation (an amateur
~ radio station, broadcast station, or public

e communications center, for example)

~ ~ ~ approved in advance by your counselor.
~ Discuss what types of equipment you
~~  saw in use, how it was used, what types
~  of licenses are required to operate and
-~ maintain the equipment, and the

/,/ ~ purpose of the station

" - -
e )
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G
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~ Amateur Radio Station.
~ @What you will see at a typical amateur

~  station will vary with the interests,
~ budget and location of the operator.

- 5

~ @Equipment can cost from a few dollars
~ to thousands.

= 'ﬁInstaIIations can be simple or highly
-~ complex.
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for more gain in
a particular
direction. Since
the elements get
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9a. Amateur radio

@ 1. Tell why the FCC has an amateur radio service. Describe some of
the activities that amateur radio operators can do on the air, once
they have earned an amateur radio license.

@ 2. Explain some of the differences between the Technician, General,
and Extra Class license requirements and privileges. Explain who
administers amateur radio exams.

@ 3. Explain at least five Q signals or amateur radio terms you hear
while listening.

®@4. Explain how you would make an emergency call on voice or
Morse code.

@ 5. Explain the differences between handheld transceivers and home
"base" transceivers. Explain the uses of mobile amateur radio
transceivers and amateur radio repeaters.

®6. Using proper call signs, Q signals, and abbreviations, carry on a
10 minute real or simulated radio contact using voice, Morse Code, or
digital mode. (Licensed amateur radio operators may substitute five
QSL cards as evidence of contacts with amateur radio operators from

at least three different call districts.) Properly log the real or
simulated ham radio contact and record the signal report.
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SBeuaI symbols and

breviations.
EQ signals are standard abbreviations
-~ to convey specific information or ask a
~ question.

~ @Developed initially for CW (Morse
~  Code) operation they also can be used
~  on HF phone.

~ @Not generally used on repeaters.

‘ﬁhﬁé}/«/w\iif_\//g.qsi.riet/w5www/qcode.htm|

S A S e e
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~ Radio Merit Badge
~  Special symbols and abbreviations.
-~ Common Q signals
~ @QRM - Are you being interfered with? / I am
- -~ being interfered with.

~  @QRN - Are you troubled by static?/ I am

~ troubled by static.

~_ @QRO - Must I increase power? / Increase
-~ power.

~  @QRP - Must I decrease power? / Decrease
~_ power.

~  @QRQ - Must I send faster? / Send faster ...

o _..'/—

~ (words per min.),
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-~ Special symbols and abbreviations.
Common Q signals

~ @QRS - Must I send more slowly? / Transmit
-~ more slowly ... (w.p.m.).

~ @QRT - Must I stop transmission? / Stop

~ transmission.

~ @QRZ - By whom am I being called? / You are
-~ being called by ...

@QSB - Does the strength of my signals vary?
| The strength of your signals varies.

@QSL - Can you acknowledge receipt? / I am
~ acknowledging receipt.
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RacT io Merit Badge
~  Special symbols and abbreviations.
-~ Common Q signals

e

@ QSO0 - Can you communicate with ... directly (or
.~ through...)? / I can communicate with ... direct (or
-~ through...).
@ QSY - Shall I change to ... Kilocycles? / Change to ...
7 =2~ Kc.
~ @ QTH - What is your position (location)? / My position
~—  (location) is ....
-~ @QST - General call preceding a message
~ ~ ~ address to all amateurs and A.R.R.L.
-~ Members. This is in effect "CQ ARRL".
~—  @QRRR - Official A.R.R.L. "land SOS." A
= ~ distress call for emergency use only.
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Sgeual symbols and

breviations.
@ CQ is a code used by wireless operators to
~ signify that a general call to any interested
-~ party to come back to the caller.
~ @May be followed by additional letters or
~ phrases such as CQ Contest or CQ DX.
~  @CQ CQ CQ de NSHYP N5HYP N5HYP CQ
~~ CQCQK (Assentin CW {Morse
- Code})
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Sgeual symbols and
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breV|at|ons
':: . ﬁ RST is the
-~ abbreviation for
-~ "Signal Report”.
~__ @In Morse code, R
-~~~ stands for
: Readability (0-5).

~ @S stands for Signal

- strength as appears

- on the S-meter (0-
- 94).

_ @7 stands for Tone

- quality (0-9 CW

~ only).
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= Sgeual symbols and
~ breV|at|ons
,

’” - ﬁ In voice modes the
T is dropped.

NS
W
3

\
\.'|‘ :
\

~ @RandStend to be
~ somewhat

~~  subjective.

~ @ Typical usage in
~ ~  voice modes -
~ “your report 57 57",
~ ~ @Poorer conditions
~_ onvoice — “Your

signal report is 3 by

= 3,3by3"
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SBeuaI symbols and

breviations.

~ @ 73 s a salutation that is used to signify
~ theend of a QSO.

~_@Meaning “Best regards” it had it’s

~ beginnings in the earliest days of wired
~  telegraphy.

~ @Usage "Will hope to here you on the
~ bands again. 73 and God bless. K7WAV
- thisis N5HYP.
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SBeuaI symbols and

breV|at|ons

'EThe call sign you receive from the FCC
- when you get licensed is your unique
= identifier throughout the world.
~ @By regulation; must be given at the
: - beginning and end of each conversation.

‘@Must also be given at least every 10
- minutes during a conversation.

@ Since this is two way communications, it
- is also good to give the other station’s
~ call as well (Roger KEZUA this is NSHYP).
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Sgeual symbols and
< = breviations.

£ EWhat is the call sigh we get to use on
~  the air today?

' @\What are the phonetics we will use for
~_ this call sign?

-~ Kilo 2 Bravo Sierra Alpha
- stroke 5
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- @ Groups from the US, Russia, China, France,
~lithuania, Germany, Argentina, Brazil, have built

_ @ This Afternoon, we will attempt to communicate
= through a satellite produced in here in the
~ U.S.A. by AMSAT-NA.
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~ Radi <P\
- AMSAT-NA Fox Satellites Yea»r¥%

= AMSAT
—~ @ AMSAT North America is working to launch the gst ;
~~ ~ ~ of 5 new satellites in the next year. Fox 1B is second.
' Known as cubesats, are 10x10x10 Cm in size

~ @ Amateur Radio communications and experiments from
-~ several US universities.
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AO-91

A B17° £ 4921mi © 357°S
® 1598°s T 461mi @ 73.2°W

@ 16627 mph * -

AN :
4\@7 World

11:52:45 (B

Ascending pass coming
from south to north.

AQOS at 145° at 12:06

Maximum elevation about
29° at about 78° 12:11:45

LOS at 2°at 12:17:04

Total pass time 11 minutes.
We will probably get 7.
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Doppler effect Doppler Effect
7= m Affects sounds |
= :;;;s Affects radio signals Pv& b

7

E mAffects light R, @5 )

appear higher.
‘@ As it goes away, it will appear lower.
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hear many different call signs.

- @\\e will try to either call them or respond to
~ their calls to us.

v,f,, ou will help us by calling out our call sign and

;,?:‘-"'ﬁ_%%rld Square
-~ @K2BSA/5 in Echo Mike 12
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9a. Amateur radio

@ 1. Tell why the FCC has an amateur radio service. Describe some of
the activities that amateur radio operators can do on the air, once
they have earned an amateur radio license.

@ 2. Using proper call signs, Q signals, and abbreviations, carry on a
10 minute real or simulated radio contact using voice, Morse Code, or
digital mode. (Licensed amateur radio operators may substitute five
QSL cards as evidence of contacts with amateur radio operators from
at least three different call districts.) Properly log the real or
simulated ham radio contact and record the signal report.

@ 3. Explain at least five Q signals or amateur radio terms you hear
while listening.

®4. Explain some of the differences between the Technician, General,
and Extra Class license requirements and privileges. Explain who
administers amateur radio exams.

@ 5. Explain how you would make an emergency call on voice or
Morse code.

@ 6. Explain the differences between handheld transceivers and home
"base" transceivers. Explain the uses of mobile amateur radio
transceivers and amateur radio repeaters.
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Lunch and other activities,
Lets take a break!
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'536 Explain the safety precautions when
- working with radio gear, including the
- concept of grounding for DC circuits,
power outlets and antenna systems.

A
\

{i

.“ \
\ \\ R
\‘. . \'

W\
\

{i
\ “‘ X \
2\ \\ TR
: \ 5 \ | \"

W\
\

{i
X \\ LA
\‘. . \'

W\
\

e TR\ VAR AR e TR\ e TR\ .
IR AR
\ \\ 3 ‘
\

W\
\

TR

W

rc{\-“‘
1 \ ) “~ N \
R
‘. \‘.'t ‘

N
\


http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

o

~ Radio Merit Badge

- Electrical Safety

=

~ @Electronic equipment can run on only a
~ few volts up to several thousand.

~_ @The right amount of current even from
-~ alow voltage source passing through
~_ the body can Kkill.

- @Proper grounding is key to preventing
-~ “floating” voltages between equipment
~ that can cause shocks.

~ @Grounding can also prevent “RF burns”.
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- Electrical Safety; Basic rules.
~ @Never use bare wires or open chassis

-~ construction with wires or connections

~ exposed.

~ @Never work on electrical wiring while the

circuit is energized.

.iilFoIIow National Electric Code when modifying
~__ any electrical circuits. Consult a professional.

- -
o’ y
~ = - ~_/—

~ @ Avoid locating antenna wires where they can
sruAmaes- . COME iN contact with electrical wires.

“Radio -~
Handbook,
©2005

s
e

v
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- Grounding of equipment
- - Low-Impadance HEKDE_03-07
Conducior, as Short
be ~ a3 Posshia
o Threa-Wire Grounded Powar
Clamp Gutists Connactad o Grounded
SacLnly Housa Elacirical Systam
’ : : . To Service |
i Entrance Panel
7~ | Ground Bue
S {1/2" Copper
Gl e AP W .~ Plpa)
] 7 Leval
i [~ Hogse Clamp
B : fiog
= N medi
Equipmert
E | ¥ LU
“ARRL Amateur Ground freotexd
“Radio Rod
Handbook,
©2005
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~ RF Safety

~ @Amateur radio is basically safe in regards to
- Electromagnetic Radiation exposure. Since

CTETETHA Y-SV VT

transmissions are intermittent, brief exposure

- to RF fields poses little known hazard.

~ @The higher the frequency, the more the

- concern for RF exposure.
~ @Do avoid placing antennas in areas where the
-~ wires can be touched while transmitting.

Handbook,
©2005


http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

/ v‘ / / ‘-Av'

;//’,>*
>
-

- s / .
ot 7 e ﬁ;"_‘”/
i s
/::" i ’
S o e
o s e
?::‘,,—>1i:1; ’i'{:j'f
S ;"'_-"/ ,
A

",, Radlo Merlt Badge

N

Radlo Merit Badge Reqwrements

-_-_-_____--_-_--‘-—-‘F,FF_.-'-F EESEES =

."a8 Find out about three career

- opportunities in radio. Pick one and

~ find out the education, training, and

experience required for this

- profession. Discuss this with your

counselor, and explain why this

- profession might interest you.
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- Related career opportunities

~ @Electronics design and Engineering

~ @Radio/TV station maintenance
~  @Electronic equipment sales/support

~ @Technical writing

: @\Videographer

~ @Radio/Television news

~_ @Telecom system maintenance

~ @Emergency communications system design
~ _ and implementation
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EEducatlon opportunltles through;
@ Trade schools like DeVry Institute
@ Community Colleges like Northlake College
@4 Year universities like UT and A&M
@ Self study via libraries and Internet
@0n the job experience
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9a. Amateur radio

@ 1. Tell why the FCC has an amateur radio service. Describe some of
the activities that amateur radio operators can do on the air, once
they have earned an amateur radio license.

@ 2. Explain some of the differences between the Technician, General,
and Extra Class license requirements and privileges. Explain who
administers amateur radio exams.

@ 3. Explain at least five Q signals or amateur radio terms you hear
while listening.

®@4. Explain how you would make an emergency call on voice or
Morse code.

@ 5. Explain the differences between handheld transceivers and home
"base" transceivers. Explain the uses of mobile amateur radio
transceivers and amateur radio repeaters.

®6. Using proper call signs, Q signals, and abbreviations, carry on a
10 minute real or simulated radio contact using voice, Morse Code, or
digital mode. (Licensed amateur radio operators may substitute five
QSL cards as evidence of contacts with amateur radio operators from

at least three different call districts.) Properly log the real or
simulated ham radio contact and record the signal report.
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- Amateur Radio is a Licensed

~ service.

- @Amateur Radio is a licensed radio service
~ designed for personal, non-business

- communication.
‘@Part 97.3 (4) Amateur service. A

e radiocommunication service for the purpose of
~  self-training, intercommunication and technical
~ investigations carried out by amateurs, that is,
-~ duly authorized persons interested in radio
~  technique solely with a personal aim and
~ ~  without pecuniary interest.
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- Amateur Radio is a Licensed
~service.

- @]t is required that a person either
~ possess an FCC issued Amateur license
~__ orthey work with a licensed “Control
-~ Operator”.
-~ @The FCC currently gives three classes of
-~ license, Technician, Generaland
-~ Amateur Extra.
@License examinations are given by

~ "Volunteer Examiners”
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-~ What is required to obtain an

- '7_/

- Amateur Radio license?

~ @ Age is not a factor.

~_ @Morse code proficiency is no longer required.

_Z:}._ _ @Must pass a multiple choice test administered
-~ by an authorized VE team.

: «i'.ilPassing score is 70% of the questions given.

~ @The entire question pool is available to study
- and many books and study aids can be found
~ on-line and in print.
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- How do I study?

o

-~ @Options to learn what is needed to pass the

- exams are many

= @Books by ARRL, Gordon West and others.
~ @Software study aids and practice test

-~ engines.

- @Online resources like QRZ.com have

~ practice tests and other training resources.

~ @License classes taught by local amateur
: radio clubs.
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Ham Radio = :

License Manual ﬂperﬂtﬂr

JRZ Ham Radio - Windows Internet Explorer
LT T T |

B

=)
i ‘ﬁ *hittp:/fwviw.grz.com/xtest2.html

Edt View Favorites Tools Help

. ‘ 4§ ARRLWeb: Where Do... | ¢ ARRLWeb: Amateur E... | (G| Amateur radio icense ... | 4 QRZ Ham Radio | ‘ G v B ~ dm v o Page » Y

AN Wireless C

RF Communications To

Extra Exam E001 00:02:09

Completed: 2 A 50.0%

What is a remotely controlled station?

A station operated away from its regular home location.

A station controlled by someone other than the licensee.

A station operating under automatic control.

A station controlled indirectly through a control link.

Cancel

Copyright © 1995-2008 QRZ.COM - All rights reserved

& Internet #100% v
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-~ What is required to obtain an

- Amateur Radio license?
s

‘@Technician class license test consists
~~  of 35 questions pulled at random from a
~__ pool of over 350.
~ @ Covers FCC rules, privileges, operating
~  procedures, basic ohms law electronics
-~ theory, propagation and RF safety.
~ @Privileges are limited on HF bands but
~_ unlimited on VHF and above.

7 -/,

I:ltt_ﬁ_ﬁ//www.arrl.org/ FandES/ead/classes.html
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- What is required to obtain an

Amateur Radio license?
Gazi i (112 aannnnnd

EGeneraI class license test consists of
- 35 questions pulled at random from a
~ pool of over 450.

~ @The written exam covers intermediate
~_ regulations, operating practices, and
~ electronics theory, with a focus on HF
~__ applications.

~ @The high-power HF privileges granted to
: - General licensees allow for cross-country
. and worldwide communication.

I:ltt_ﬁ;//www.arrl.org/ FandES/ead/classes.html
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- What is required to obtain an

Amateur Radio license?
Gazi i (112 aannnnnd

EAmateur Extra class license test
~ consists of 50 questions pulled at
’ ~ random from a pool of over 700.

-~ @In addition to some of the more obscure
~_ regulations, the test covers specialized
~ operating practices, advanced electronics
~__ theory, and radio equipment design.

~ @Extra Class licensees are authorized to
-~ operate on all frequencies allocated to
~ the Amateur Service.

I:ltt_ﬁ;//www.arrl.org/ FandES/ead/classes.html
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US Amateur Radio Bands

US AMATEUR POWER LIMITS

At all times, transmitter power should be kept down to that necessary to camy out the dasired communications.
Powsr |s rated In watts PEP output. Except where noted, the mexdmum power cutput is 7500 Watts.

160 Meters (1.8 MHz)

Avoid interference to radiolocation operations
from 1300 to 2000 kHz

[ A

[ T | 10,100
1800 1900 2000 kHz

80 Meters (3.5 MHz)

3600 3700
|

30 Meters (10.1 MHz)

Avoid interference to fixed senices outsite the US

200 Walls PEP EAG

10,150 kHz

20 Meter_s (14 MHz)

3500 4000 KHz 14,000 14,15( 14,350 kHz

! . E
IL By A
D G 14,175 |8

“N"Tn 14,025 14,150 14,225
(200W)

3800

17 Meters (18 MHz)
= N EAG
1
18,110 18,168 kHz

18,068

IDIUMU

EAG
:I (50 Watts)

53305 53465 53665 S3715 5403 5kHz
General, Advanced, and Amateur Extra licensees may use
the following five channels on a secondary basis with a
maximum effective radiated power of 50 W PEP relative to a
half wave dipole Only upper sideband suppressed camier
VOICE ransmissions may be used The frequencies are
5330 5, 5346 5,5366 5, 5371 5§ and 5403.5 kHz. The
occupied bandwidth is limited to 2 8 kHz centered on 5332,
5348, 5368, 5373, and 5405 KHZ respectively

40 Meters (7 MHz)

7125

15 Meters (21 MHz)

21,000 21,200 21450 kHz

NT
(200 W)
7000

7300 kHz

Et
At
1 | EAG

_—
M}; Tw 24,89 24,930 24,990 kHz
} |

T Phone and Image modes are permitted between 7075 and
7100 KHz for FCC licensed stations in I TU Regions 1 and 3 and
by FCC licensed stations in ITU Region 2 West of 130 degrees
West longitude or South of 20 degrees North latitude. See
Sections 97 .305(c) and 97 307(f(11). Novice and Technician
licensees outside ITU Region 2 may use CW only between
7025 and 7075 kHz. See Section 87 301(e). These exemptions
do not apply to stations In the continental US

10 Meters (28 MHz)

28,300 29,700 kHz
|

8 EAG

NT
(200 W)

28,000 28500

Effective Date
February 23, 2007

Published by:

ARRL

The netfonasl sasociation for
AMATEUR RADIO

www.arrl.org

225 Main Street, Newington, CT USA 06111-1494

51 6 Meters (50 MHz)

_ EAGT

50.0 54 0 MHz

144 1 2 Meters (144 MHz)

¥ -
I 1 EAGT

148.0 MHz

1.25 Meters (222 MHz)

EAGT
N (25 Walts)

2250 MHz

'Geograpmcal and power restrictions may apply to all bands
above 420 MHZ. See The ARRL Operating Manuaifor
Information about your area

70 cm (420 MH2)"
4200 4500 MHz
33 cm (902 MHz)"
EAGT
9020 9280 MHz

1240 23 cm (1240 MH2)" 1500 \4;

EAGT
N {5 Watls)

1295

All licensees except Novices are authorized all modes

on the foncwmg frequencies

100105 GHz

24 0-24 25 GHz

47 047 2 GHz

76081 0GHz AII :bovw 275 GHz

2390- '43I ) MHZ
3300-3500 MHz
25 MHZ

KEY

ation is pPrmntrd tnruugl’HJm all
amateur bands excep -

Test transmissions are authorized above
51 MHz, except for 219-220

gtor more

We're At Your Service
ARRL Headquartars:
880-594-0200 (Fax 880-594-0258)
smai: ha@arr.on
Publication Orders:
www.arm org\catalog
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30 Meters (10.1 MHz)

Avord interference to fixed services outside the US.

EAG

10,150 kHz



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

ileges.

IV

’

WY r. A
> 1 A%

14,350 kH=z

20 Meters (14 NMHz)
14,150

E
A

G

X N AN o . o AN
~ \ WOV ~ \ WOV ~ \ WOV ~
L B AR A\ L B AR A\ L B AN A\ LGB
) a2 . . % ) a2 . . % ) a2 . . % )
- 4 < - 4 < . 4 < .
> : A A2l ! : A A2l ! : A A2l ! Y
5 188 5 . 3 5 . J
. 3 2 . 3 .
1 Ule
» ,.

w?? g h

4,/

14,025

J. ,..
il ,,\

4,/



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

17 Meters (18 MHz)

E.AG
18,068 18,110 18,168 kHz



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

-’

.'/:..,‘

-~

+ t

-~

AT et
it ol

)
(@)
©
4"
a8
o+
e
)

v
\

T

T

P
N -
<~

-

s
J"

:-_;Amateur Bands and Privileges.

- ”
g et
o7

s

-

-~

_(}

21,450 kH=z=

-
N
ac
=
1
™
e
P8
N
=
Ty
T



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

..-.-"-. =
’/ e / ~ 7
*t‘/ :

. Radfo JVIerlt Badge

/.// -

EAG

24,990 kHz



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

10 Meters (28 MHz)

28,000 28,300

s
-

/' -
e s e
. /
,”‘!
> P ‘-(l ’
. .../ v d
== A i

S - ,
i~
.-.R

-
- e
R .

o~
S
7,

-

>
-

. ,u ; /, . ;;,/,

1,/ : 1,/ :
a.

a ,

f00 kHz

o]
o

N % O T N R
>\ ,V ,,, //r >\ ,V ,,



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

i 5

o ,'- /
»5

s

Ra’cio JVIerlt Badge

- :-i.« > Y
> e b '
O Y
o - _—— y -
' < >V -
- PP
P AT A
:;/,":‘-' = ,‘«/./ P
it X =7
P EAGT
'“,r'/,’.‘t qote s, 3 qf by ey
A e T,

Z a2 ) 54.0 MHz
o
141 2 Meters (144 NH)

Zeeor o 0 148 0 MHz

125 Neters (222 MHg

o R ST s
P o A
= EAG
7 s e
- A
A/‘ R

2220 2250 MHz

70 cm (420 MHz)"

EAGT
4200 450.0 MHz

I

33 cm (902 MHz)"

EAGT

902.0 9280 MHz

0 23em (1240 MH2)™ 10 ki

EAGT
N (5 Wats)

1270 1295


http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

Rad io Merlt Badge
- S0 you get a Ham license, wha
Can You Do with it?

CTETNTIA Y- S YT
EHam radio operators span many age
~ groups and both genders.
~_ @Interests and skills vary widely.

- @You can spend tons of money or a very
~~  modest sum and still have lots of fun
2 - and opportunities to learn and grow.
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S0 yoU get a Ham license, what™
ﬁa /’Can You Do with it?
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R%R THE
v AIR
FIELD DAY

iJom a Iocal club

@ Clubs provide many

¥ activities and

: z ~ opportunities to

e W / grow your skills and
- . j meet new people.
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%{;50 ou get a Ham license, what”

e o

/;, /Can You Do with it?

@Participate in public
service events.

@| ocally, hams lend
their communications
services to events
such as the White
Rock Marathon, the
Irving 4t of JuIy
Parade, Water is Basic
&= LK walk and the MS
150 bike ride.
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@ Participate in
M emergency
preparedness /
communications.

@ RACES/ARES events
include NWS SkyWarn
storm spotting and City
a B and county disaster
= SN preparedness drills.

/http //www southplamscolleg
',_ e.edu/ppress/issue_3_05/spo
/ttlgﬁ’q/spct ight_3_05.htm

"
P — >
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~ IARC ARRL Field Day 2013
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=20 you g et a Ham licen Se, W ha
~ Can You Do with it?

@ SkyWarn is an educational program put on by
the National Weather Service.

@ SkyWarn volunteer storm spotters are the eyes

SKYWA“N and ears of the NWS in the field

\ “.\'\ \
\ ‘\ \'\ \‘\\

AR ‘-"\ .
Wy '\\'\ \‘\

\ D ‘\‘ \}

Y
)

."/

@ Free to the general public presenting valuable
information on severe weather hazards and how
to properly report them to the NWS.

@ Amateur Radio and the NWS are tightly integrated
through SkyWarn.

@ Listing of upcoming training events at
http://www.weather.gov/fwd/skywarnsch?sptrsch
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Radb Nerlt Badge
= So you get a Ham license, what
= /Can You Do W|th it?

Fig 1.6 — Bill Carter,
KG4FXG, helps young
Andrea Hartlage,
KG4IUM, work her
way through her first
CW contact.

@Learn Morse Code!

~ | @Code proficiency

| may no longer be
required for a
license, but many
times CW is the only
mode that will get
through.
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= EStudy Morse @ <
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'

E Contestmg 160 Meter Contest
@ Amost every weekend WPX Phone Contest

- there is some sort of
__regional, national or
/World wide contest
act|V|ty

{':iiSha;pen operating skills
= and feel the adrenalin

CQ DX Contest

10-10 10 §™
Meter contes

K “ﬂl VHF QSO Party

| ,, amareuvrraoio 10 GHz and Up

~ W/ Filed Day

V. ARRL DX contest QRP ARCI Contest
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9 Kit building and
- homebrewing.
~ @ Build radio gear from
someone else's design
or design your own
from scratch.

B Grow understanding of
electronic principles and
feel the accomplishment
of putting your own
creation on the air..

| "','}ht'tp: / /WWW.Vécgrpnics.com/ products. ph :

o o /;/'/
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~ So you get a Ham license, what"
-~ (Can You Do with it?

- ,’”/,f 2

@ DX
@ Make contacts with
hams all over the world.

8@ Earn recognition for
ot 2T your efforts, DXCC and
IéMNDOFDREAM Honor rO”.

@ Learn about different
ionospheric and
atmospheric
propagation modes.

&S\ ' @ Satisfaction of
Wai. '/ “Breaking the pile-UP

I -mon en Q
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~ So you get a Ham license, what™
‘,’;%_,,;;-;;/Can You Do with it?

B Satellite / ISS
communications

S @ Since the '60s Amateurs
have financed the
launch of humerous
satellites designed for
ham communications.

@ B |_earn antenna design,
9 orbital mechanics and
operating skills while
talking around the

Fig 1.13 — Most communication with
Flg 1.14 — Astronaut Susan Helms,

,, unmanned satellites uses VHF, UHF or Id
/KC7NHZ made se"‘f*’a' dohzer;SI;eld Day microwave frequencies, and many Wor .
i contacts operating from the ISS as hams build their own antennas for this
NA1SS. (NASA Photo) 3
/.l e / ~Z pursuit.
2 /?’ o

‘/-“ ’;-r/-/ -
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~ So you get a Ham license, what
€an You Do with it?

g @ Satellite / ISS
- & communications
. ] @ Since the '60s Amateurs
; have financed the
launch of numerous
R e e satellites designed for
/0 /8L N ham communications.

( - @Learn antenna design,

. orbital mechanics and

operating skills while

. e e talking around the
—r . world.
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~ 50 you get a Ham license, what
~ Can You Do with it?

@QRP - Low power
operation

. @\Work the world on

milliwatts.

N\ @Build your own gear

or buy commercial

radios.

@ Take HF radio on a
camping or hiking
adventure.

L i s,
‘y!\ LR e
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~ So you get a Ham license,
/Can You Do W|th it?

\\\\ \

National Parks

f 2(’)16 | ! % @SOTA — Summits

e | —— — on the Air

- s @IOTA —Islands on
the Air

@NPOTA — National
Parks on the Air

@ All these are great ways
to get out and operate
from unique places.

s National Parks on T Ar
Satellite Activation
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- So you get a Ham license, what"
Can You Do W|th it?
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@ HF modes like PSK31
and MFSK16 play from
a computer soundcard.

@ VHF/UHF digital modes
like D-STAR bring digital
voice, data and image
to mobile
communications
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/ - S0 you get a Ham license, wha
Can You Do W|th it?

=

\
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THE AMERICAN RADIO RELAY LEAGUE

RADIOGRAM

VIA AMATEUR RADIO

NUMBER PRECEDENCE STATION CF ORIGIN PLACE OF CRIGIN NIME FILED DATE

© L lEmeeeency] INCUEO RALEIGH, NC | upoE [fuc. 1Y
) 70 COVERNOR m,c RAEL EASLE Y THIS RADIO MESSAGE \WAS RECEIVED AT

o GOVERN 0R'S OFF ICE QUILDING AMATEUR STATION PHOMNE

% = 500 @LouNT S 7. WA

S em,c_\(,ﬂ NC 2‘)60 | STREET ADDRESS
- TELEPHONE NUMBER CITY, STATE, 2IP

9 555 1212 ot
- mﬂ witer  soerees  pce  comemni Traffic Handling

A NEED.......FD USE ony @@ Relay messages for
A BOT/\LED WATE R ONT 1L FURTRER NOTIC E thlrd partles Vla radlo

> X CALL FOR C LAR'EICATION

@ May seem antiquated

-
- sownse Joun Sty NC Emegency meEne puscior G 51 919 wyith Internet and Cell
> FRON DATE TIME JD DATE TIME
| == _KuAwC |gjp lwee | =0 kGu! 8/ | 1510 Pho ies, but wi |at if
o IHhHl’ ASAGE WAS HANDLED FREE OF CHARGE BY A LICENSED AMATEUR RADID OPERATOR. THE AMERICAN RALIO RELAY LEAGUE, INC. IS THE RATIONAL MEMBERSHIP SOCIETY OF
WHOSE ADDRESS 1S SHOWN IN THE BOX AT RIGHT ABOVE. AS SUCH MESSAGES ARE LICENSED RADK AMATEURS AND THE PUBLISHER OF GST MAGAZINE. ONE OF ITS
el N-\NDIFD SOLELY FOR THE PLEASURE OF OPERATING, NO COMPENSATION CAN BE FUNCTIONS 1S PROMO ION OF PUBLIC SERVICE COMMUNICATION AMONG AMATEUR
> ACCEPTED BY A*HANT OFERATOR. A RETURN MESSAGE MAY B FILED VAITH THE “HAM' CPERATORS, TO THAT END, THE LEAGUE HAS ORGANIZED THE NATIONAL TRAFFIC
o A ] DEUVERING THIS MESSAGE TO YOU. FURTHER INFORMATION ONAMATEUR RADIO MAY BE SYSTEM FOR DALY KANONWIOE MESSAGE HANDUING
COTANED FROMARRL HEADQUARTERS, 225 MAIN STREET, NEWINGTON, CT 0611 FRINTED N USA t
- break during a disaster.
e
o it e,
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- SO you get a Ham license, what
~ Can You Do W|th it?

” __Ethage Radio

= / ~ Restoration

-~ @Pick up old radio gear for
~~  nextto nothing and return
.~ ittooperating shape.
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~ 5o you get a Ham license, wha
ji,,:""/Can You Do W|th it?

o

S ﬁ Radlo Direction Finding
f,’,f““' - (Fox Hunting) .
= = ﬁ Be the first to find the
/t:,, / - hidden transmitter, nasty
~_ power line noise or that

~~  stuck microphone.
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BOY SCQUTS OF AMERICA

i/» z /BThere should be a number of JOTA
"}z—;/ = events in various places in the Metro.
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9a. Amateur radio

@ 1. Tell why the FCC has an amateur radio service. Describe some of
the activities that amateur radio operators can do on the air, once
they have earned an amateur radio license.

@ 2. Using proper call signs, Q signals, and abbreviations, carry on a
10 minute real or simulated radio contact using voice, Morse Code, or
digital mode. (Licensed amateur radio operators may substitute five
QSL cards as evidence of contacts with amateur radio operators from
at least three different call districts.) Properly log the real or
simulated ham radio contact and record the signal report.

@ 3. Explain at least five Q signals or amateur radio terms you hear
while listening.

®4. Explain some of the differences between the Technician, General,
and Extra Class license requirements and privileges. Explain who
administers amateur radio exams.

@ 5. Explain how you would make an emergency call on voice or
Morse code.

@o. Explain the differences between handheld transceivers and home
"base" transceivers. Explain the uses of mobile amateur radio
transceivers and amateur radio repeaters.
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Types of Amateur Radio Gear

zf : “@There are three basic types of radio
~ gear.

@Base station
. @Mobile station
~ @ Portable station

~ @The shrinking size of modern
-~ electronics devices has blurred the lines.

o A S e e
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Types of Amateur Radio Gear

@GR 1 o R anEEED
== _@Base Station equipment is considered
~~ to be permanently installed.
~_ @Known by amateurs as “The Ham
~ Shack”, permanent place where
~ operations come from.
@ Antenna structures vary but are for the
~ most part permanently installed.
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/;
e ESeveraI examples of permanent Ham
- installations.

Flg 19.8—Richard, WB5DGR, uses a
homebrew 1.5-kW amplifier to seek EME
contacts from this nicely laid out station

ARRL Amateur Radio
Handbook, ©2005
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Types of Amateur Radio Gear

CTETETHA Y-SV VT

_@Mobile radios can be either HF or

~ VHF/UHF varieties.

~_ @Should be able to operate off the 12V
~ power source provided by most

~  vehicles.

~ @Antennas are mounted to the vehicle
-~ and in most cases, use the vehicle body
~ asa“Ground Plane”.
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Types of Amateur Radio Gear

Emzz 11 o3 aannnnnd
= _@Portable gear is not installed in any
~~ permanent way so it can be moved
~_ quickly and easily.
~ @Used for hiking, camping, or emergency
~ communications.
~__ @Antenna systems also need to be easily
-~ transportable.
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The "REPEATER”

(Emss1:11 1 2 B anmmmnd

<z EVHF and UHF mobile and portable

~  operators usually have low to the

-~ ground antennas.

~ @Since these radio frequencies travel

- mainly by line of sight, communication
-~ across a wide local area would be very
~ @ Amateur are allowed by the FCC to

- operate Repeaters.

\
w0

\
o\
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- The "REPEATER"

@A Repeater is a special

~— Transmitter/Receiver pair.

- @Repeaters are usually located on tall towers,
-~ buildings or on the tops of hills.

___ @They receive a transmission on one frequency
- and retransmit that signal simultaneously on

- another. They REPEAT what they hear.

@An example: Irving Amateur Radio Club 2
~_ Meter repeater transmits on 146.72 MHz but
z _ receives on 146.12,
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' The "REPEATER”

2 iil This example of a ¢
s amateur U#F ] -
~~- - repeater shows how _
-~~~ the mobile stations AN [
~ transmit frequency |
..~ isrelayedoutona [ I %‘%
,/~ . s/- different frequency. | » O C,O@

// @ OFFSET is the term ? o\(f"‘ X
~~__ thatdefines the | 2,

~~  ~  difference between | , (j,\
-~ theinputand | =
~  output frequencies. | N
~~ . Itcan be either +
.-.',"/,,{3': '_."-_."/:' -' Or -
~ @ This offset keeps
. thetwo from
-~~~ interfering with
- each other. 1



http://meritbadge.org/wiki/index.php?title=Image:2570c.gif
http://upload.wikimedia.org/wikipedia/en/4/47/Repeater_input.jpg

"',/.’_';"__”'Radi‘o Merit Badge

et

“ SIMPLEX vS. DUPLEX

=
-~ @]f VHF/UHF stations are close enough
~  to hear themselves easily line of sight,

' then talk SIMPLEX

~ @Both parties talk and listen on the same
-~ frequency. No ot
Z ~ between the two
~ @If reception is im

_ should be used.

ner radio goes
parties.

naired or un-readable

by distance or terrain, then repeaters
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~ SIMPLEX vs. DUPLEX

=
2 ~ @Repeater usage is considered HALF
~ (Semi) DUPLEX because you can only
~  listen to the output of the repeater when
-~ you are not transmitting.
@ 7he Repeater is always doing both.

@FULL DUPLEX is when you can talk and
listen at the same time.

= ‘@A telephone is a FULL DUPLEX device but
~ socan be a CROSSBAND REPEATER.
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9a. Amateur radio

@ 1. Tell why the FCC has an amateur radio service. Describe some of
the activities that amateur radio operators can do on the air, once
they have earned an amateur radio license.

@ 2. Using proper call signs, Q signals, and abbreviations, carry on a
10 minute real or simulated radio contact using voice, Morse Code, or
digital mode. (Licensed amateur radio operators may substitute five
QSL cards as evidence of contacts with amateur radio operators from
at least three different call districts.) Properly log the real or
simulated ham radio contact and record the signal report.

@ 3. Explain at least five Q signals or amateur radio terms you hear
while listening.

®4. Explain some of the differences between the Technician, General,
and Extra Class license requirements and privileges. Explain who
administers amateur radio exams.

@ 5. Explain how you would make an emergency call on voice or
Morse code.

@ 6. Explain the differences between handheld transceivers and home
"base" transceivers. Explain the uses of mobile amateur radio
transceivers and amateur radio repeaters.
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- Emergency communication and™

the radio amateur
Gazi i1 annnnnnd

= iilPart 97.403 of the FCC rules states...
@ No provision of these rules prevents the use
by an amateur station of any means of

~ radiocommunication at its disposal to provide
~ essential communication needs in connection
~— with the immediate safety of human life and
~ Immediate protection of property when

-~ normal communication systems are not

Z - available.

. 7_/
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~ Emergency communication and™

the radio amateur
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== iilThe rules thus state that an Amateur

~ Radio Operator may use any means and

~ may attempt to contact users of other

~ licensed services in the event of an
~actual emergency that threatens life or

- property.

~ @Just make sure it is truly an

~_ emergency. Stiff fines may result

-~ from false reporting.
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-~ Emergency communication and™

the radio amateur
Gazi i1 annnnnnd

EPart 97.401 of the FCC rules states...

o= - (a) When normal communication systems are
. overloaded, damaged or disrupted because a
 disaster has occurred, or is likely to occur, in

_an area where the amateur service is

~ _ regulated by the FCC, an amateur station
- may make transmissions necessary to meet

~___ essential communication needs and facilitate

-~ reliefactions.

~___ @This is a good definition of Emergency
-~ communications.
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-~ Emergency communication and™
the radio amateur

Gazi i (112 aannnnnd
iilPart 97.405 of the FCC rules states...

~ @ (a) No provision of these rules prevents the

~ use by an amateur station in distress of any

/ - means at its disposal to attract attention,

 make known fts condition and location, and
 obtain assistance.

@ (b) No provision of these rules prevents the

- use by a station, in the exceptional
- clreumstances described in paragraph (a), of
~____ any means of radiocommunications at its
~ disposal to assist a station in distress.
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- Emergency communication and™

the radio amateur
Gazi i1 annnnnnd

- @You are allowed to use any means to
~ attract attention to your distress
@ Accepted procedures are;

@ On voice modes, use MAYDAY followed
by your call and wait for a response.

= @ On CW, use SOS followed by your call and
-~ waitfor a response.

~ @& ]fbarging into an ongoing QSO, use
| BREAK BREAK and wait for response.
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““Now Your Talking” ©2003, ARRL

- Emergency communication an <

the radio amateur
Gazi i1 annnnnnd

EBe prepared to give the following

- information.

@ The location of the distress, address etc.
@ The nature of the distress.

@Type of assistance required, medical
evacuation, food, clothing etc.

@Any other information to help locate the
emergency area.
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the radio amateur
Gazi i1 annnnnnd

- @In the wake of a major national

~~  emergency, the FCC may change it's
~ rules to make a Temporary State of
~ Communications Emergency.

- @The FCC may restrict communications

-~ on certain frequencies to only those
-~ needed to facilitate the emergency
’ - communications.

-~ _/‘

~“Now Your Talking” ©2003, ARRL


http://meritbadge.org/wiki/index.php?title=Image:2570c.gif

_-_-_____--_-_--‘-—-‘F,FF_.-'-F EESEES =

,, @ 9D. Amateur radio Direction Finding.

//_ /,/ @ (1) Describe amateur radio direction finding and explain why

:’l// direction finding is important as both an activity and in

~  competition.
//;—., | /ﬁ (2) Describe what frequencies and equipment are used for

~  ARDF or fox hunting.

-~ @ (3) Build a simple directional antenna for either of the two
~~— ~ frequencies used in ARDF.

,/ @ (4) Participate in a simple fox hunt using your antenna along
~ ~  with a provided receiver.

,,/ - @ (5) Using your receiver, show on a map how you located the

i n ”
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~ 5o you get a Ham license, wha
ji,,:""/Can You Do W|th it?

o

S ﬁ Radlo Direction Finding
f,’,f““' - (Fox Hunting) .
= = ﬁ Be the first to find the
/t:,, / - hidden transmitter, nasty
~_ power line noise or that

~~  stuck microphone.
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- Amateur Radio Direction Finding

- @Can be a very challenging addition to
~ orienteering for Geoching activities.
~_ _@Can be run as a competition either on
- foot or in vehicles.

~ @Skills in ARDF can help in search and
2 - rescue situations.

~ @Can be used to track down harmful
~— interference or malicious jamming.
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~ Amateur Radio Direction Finding
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- @Chris Shanahan, KESKPC will give you
~~  an overview of how radio direction
~ finding works and you will have a

~ chance to hunt down a “Fox".
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You now have the basics.
Now get the license, get on the air
and have some fun.

Merit Badge
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