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LARC BASIC AMATEUR RADIO COURSE - 2017

WAVES and PROPAGATION

Mike CookÒ VE3ZMC

James Clark Maxwell

Heinrich Hertz

What is a wave?

http://upload.wikimedia.org/wikipedia/commons/5/50/Heinrich_Rudolf_Hertz.jpg
http://upload.wikimedia.org/wikipedia/commons/5/50/Heinrich_Rudolf_Hertz.jpg
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Waves can interact with each other

Destructive and constructive interference

Diagrams by Dan Russell

Travelling Wave Standing Wave

Beatfrequency
Diagram by Dan Russell

file://localhost/Users/mcook/Desktop/LARC_Propagation/400+410Hz.wav
file://localhost/Users/mcook/Desktop/LARC_Propagation/400+403Hz.wav
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Waves can be reflected

Waves encountering different impedance (resistance)

Standing Wave Ratio (SWR)  You will hear much 

more about this

Diagram by Dan Russell

Amplitude

Fig 5-1

Wavelength
e.g.  l= 2 meters

Fig 5-4

½ ¼

l

Fig 5-5
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Frequency
1 Hz

Frequency
7 Hz

1,000 Hz  = 1 kHz

1,000,000 Hz  = 1 MHz

Fig 5-3

1,000 Hz  = 1 kHz (103)

1,000,000 Hz  = 1 MHz (106)

eg. 1,000,000 Decimal point moves 6 

places to the right

10-6

0.000001 Decimal point moves 6 

places to the left

1.0 / Orders

Scientific Notation

1.0

EM waves

ENERGY

We need one other thing to describe a 

radio wave, its velocity.

C

C stands for Celeritas, latin for swiftness or speed. 

We use it now to stand for the speed of light

It is also a Constant value ï300,000,000 m/s (3x108 m/s)
in a vacuum

1.25 sec

http://upload.wikimedia.org/wikipedia/commons/5/50/Heinrich_Rudolf_Hertz.jpg
http://upload.wikimedia.org/wikipedia/commons/6/60/Speed_of_light_from_Earth_to_Moon.gif
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The relationship between wavelength, 

frequency and velocity is:

l= C

Wavelength x Frequency = Speed of light (C)

Wavelength = Speed of light

Frequency

Frequency = Speed of light 

Wavelength

l= C

= C

l

Example calculations:

What is the frequency associated with the 80m band?

= C =  300 =  3.75 MHz

l 80

A transmitter operating at 146.5 MHz is using which band? 

l= C =  300 =   2.05 m
146.5

Example calculations:

What is the frequency associated with the 80m band?

= C =  300 =  3.75 MHz

l 80

A transmitter operating at 146.5 MHz is using which band? 

l= C =  300 =   2.05 m
146.5

Useful conversions

To convert kHz to MHz,  divide by 1,000

1050 kHz  =  1050 =   1.05 MHz

1000

To convert MHz to kHz,  multiply by 1000

14.10 MHz  =  14.10 x 1000   =  14,100 kHz

l l

Fig 5-6 Fig 5-7
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Waves can be longitudinal or transverse

What are radio waves?

EM

Fig 6-1


