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Wave Vocabulary

BEfO re We St J dy Ia d iO, 1 e the porod of the aonel. S
we need to learn some R

wave vocabulary.
e Amplitude

» Time

Amplitude

T/2 T=1/f

e Frequency (Hertz, Hz) /\/\/\/

e Period (seconds, s)

e Fundamental ' W\/\/\/\/
[ ) —l a rmon iCS Frequency=3f/\/\/\/\/\/\/\/\/\lThirdH aaaaa ic
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Wave Vocabulary

* 1lcycle/sec=1Hz Lttt
e 1,500 Hz =1.500 kHz (Kilo Hertz) ~ 77

e 1,500,000 Hz =1.500 MHz (Mega Hertz)
e 1,500,000,000 Hz = 1.500 GHz (Giga Hertz)

» Time

Amplitude

TI2 T=1f

e 1,500 kHz = 1.5 MHz e IAVAVAY
e 1,500 MHz = 1.5 GHz /\N\/\/\/\/ aaaaa
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Electromagnetic Waves

* Electromagnetic waves are made up of electric

=

and magnetic energy (fields).

 The electric and magnetic fields vary in
the pattern of a sine wave.

* Electromagnetic waves travel at the
speed of light (300,000,000 m/s)
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Electromagnetic Waves

* Moving electrons in an antenna take the place
of the moving magnet.
* Asignal from a transmitter can make the

electrons in an antenna move, transferring
energy from the signal to electromagnetic

WaVves.
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Electromagnetic Waves

* The same process works “backwards” too.

* Electromagnetic waves encountering an antenna
make its electrons move in sync with the wave.

* Electromagnetic energy is transferred from the
wave to the electrons.

* The moving electrons create a signal that can be
detected by a receiver.
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Electromagnetic Waves

* The electromagnetic spectrum is divided into
ranges of frequencies in which electromagnetic
waves behave similarly.

* Each range or segment has a different name.

* Waves with a certain range of frequencies which
can be used for communication are called radio
waves.
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Radio Spectrum

ARRLOOT VHF UHF Mobile
AM Shortwave V. FM TV Phones
-ﬂl_-_-

3 30 300 3 30 300 3 30 300
kHz kHz kHz MHz MHz MHz GHz GHz GHz
— audio i radio >
Low Frequencies High Frequencies

Long Wavelengths Short Wavelengths

* The part of the electromagnetic spectrum
Composed of radio waves is called the Radio
Frequency or RF spectrum
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Radio Spectrum

e Parts of the spectrum allocated for a common
purpose are called a band, such as the “AM Band”

or “CB Band”.

* Signals in these bands are usually of the
same for commercial purposes.

* Hams share the band across many signals of
different types.
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Us AMATEUR POWER LIMITS — FCC 97.313 An amateur station must use the minimum transmitter power nEcessary
to carry out the desired communications. (b) Mo station may transmit with a tramsmitter power exceeding 1.5 kW PEP.
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You meed only register ance for each band

2,200 Meters (135 kHz)
EAG

135.7 kHz 1'W EIRF maximum 137.8 kHz

630 Meters (472 kHz)

5 W EIRF maximum, except in Alaska within 496
LR

miles of Russia where the power limit is 1 W EIRP.

472 kHz 479 kHz

EAG

160 Meters (1.8 MHz)

Avoid inte ce to radiolocation operations

EAG
2.000 MHz

80 Meters (3.5 MHz)

3600 3700 4000 MHz

3800
3,525 3.600

EIZI Meters (5.3 MHz)

H358.5 5373 5405 kHz

radiated pc
to a half-

and n-thﬂr git
modes su v one signal at a

time 15 permitted an any channeas
¥

40 Meters (7 MHz)

7000 T.005 Y100

tations in the -‘n::ntlnﬂrhl uUs.

30 Meters (10.1 MHz)

HAvoid interference to fixed services o

EAG

10.100 10,150 MHz

20 Meters (14 MHz)

14.000 14.150 14.350 MHz

14.150 14, a.:‘i
17 Meters (18 MHz)

EAG

18.068 18.110 18.168 MHz

15 Meters (21 MHz)

2710000 21,200 21.450 MHz

21.200
12 Meters (24 MHz)

I o

24 930 24,990 MHz

7300 MHz

side the LIS,

10 Meters (28 MHz)

28.000 28.300 29.700 MHz
EAG
r"-. T
(200 W)
28.000 28.500 '

501 6 Meters (50 MHz)

EAG,T
4.0 MHz

1441 2 Meters (144 MHz)

Ll E.AGT
148.00 MHz

1. 25 Meters (222 MHz)

E.AGT
N (25 W)

225.0 MHz

218.0 220.0

*Geographical and power restrictions may apply to all
bands above 420 MHz, See The ARRL Qperaling Manual
for infarmation about your area,

70 cm (420 MHz)*

EAGT
4500 MHz

33 cm (902 MHz)*

EAGT
qo2.0
124p 23 cm (1240 MHz)*

928.0 MHz

1300 MHz

EAGT
M5 W)

1270

1295

All licens=es except NMovices are authonzed all modes
an the Tollowing freguencies:
2300-2310MHz  10.0-10.5 GHz 1
2390-2450 MHz 24 0-24.25 GHz
3300-3500 MHz 47.0-47.2 GHz
S6a0=-05925 MHz 76.0=-581.0 GHz

T Mo pulse em

122.25-123.0 GHz
134-141 GHz
241-250 GH=
All above 275 GHz

KEY

Note:
CW operation is permitted throwghaout all
amateur bands.

MCW is authorized above 501 MHz,
axcapl far 144.0-144.1 and 215-220 MHz.

Test ransmisslons ane authonzed above
51 MHz, except for 219220 MHz

= RTTY and data

= phone and image
= CW only

= 358 phone

= USE phone, CW, ETTY,
and data

= Fixed digital message
forwarding systems anly

E = Amateur Extra
A = Advanced

G = Genaral

T = Technician

N = Mavice

See ARALWEb af www arrl.ong for
detailed band plans.

ARRL
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ARRL Headquarters;
BE0-534-0200 (Fax 860-594-D253)
email: hg@ar.ong

Fublication Orders:
. arrlargishop
Toll-Frae 1-888-277-5280 (860-504-0355)
email: ordersi@arrl.arg

Membership/Clreulation Desk:
www.arml orgimemberghip
Tall-Free 1-838-277-5280 (860-594-0334)
email: mambershipi@ard.org

Galling Slarled n Amaleur Radio:
Toll-Free 1-800-326-3942 (860-594-03535)

email: newhamgam ong

Exams: B60-504-0300 email: veciam org
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Radio Signals

® A radiO Wave Ca rrying How A Receiver "Sees" the Radio Spectrum
information is a radio signal.

e Each signal occupies a
range of frequencies.

e Receivers “tune in” a signal o wowe o Toiou

Strong

Signal Strength

Partial Reception Partial Reception
° ° ° Best Reception
by IIStenI ng at the Slgnals 550 kHz « ‘AM " Band Frequency » 1710 kHz
0.55 MHz 1.71 MHz

frequency.
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Wavelength

e Wavelength is the distance a

radio wave travels during one

at a frequency = f

cycle of the wave’s electric and ;
magnetic fields.

e A\ (lambda) is the symbol for
wavelength.

Distance the wave travels
during one cycle = A

Radio wave travels at the speed of light (c)
¢ =3 x 108 meters/sec

A= c/f =300 /fin MHz
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Wavelength

e Waves travel at the speed of
light, c.

e Hams can refer to bands by 4
frequency (50MHz) or
wavelength (6 meters).

e Wavelength gets shorter as
frequency increases R

during one cycle = A

* A(meters) =300/ f (MHz) -~

A= c/f =300 /fin MHz

Radio wave oscillating ARRL0013
at a frequency = f
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Basic Radio

Transmitter (XMTR)

Receiver (RCVR)

Transmit Receive Switch (TR)
Transceiver (XCVR)

Antenna

Feedline

Power Supply

Transceiver Block Diagram

Antenna

Feed line
\ Transceiver

TR «—
Switch
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End of Chapter 2

Online exam review and practice questions:
http://www.arrl.org/examreview
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