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The Melbourne Technical College THEORY OF HODULATION .

1,000 Volts Fig, l. Constant plate anode voliage plotted against time
) as a base line. The voltage is assumed to be
applied to an oscillator or R.F. amplifier (for
exasple it is 1,000 V.)

: H Fig. 2. Constant amplitude R.F. carrier wave caused by
F \ H ﬂ the constant operating voltags. The example

assumes that the R.F. amplitude is proportional
to the appiied D.C. Superimposing Fig, 1 on
the centre line of the R.F. wave shows the R.F,
pezk values equal to the height of the 1,000

w w U N h u H u | J ] volt D.C. supply.

'Fig. 3. Section of an audio frequency wave of 4,000
cycles per second, The section tdken for the
discussien is {/[,000 second duration, hence
4 complete cycles are shown, The peak voltage
is 500 volts.

1,500 Volts.
1,000 Yolts |/ - Fig. 4. Original D.C. constant plate voltage of 1,000

with the 500 velts peak A.C. superimposed.
500 Volts The voltage becowes a puisating D.C. of maxinmum
value ,500 and minimum value 500 volts.

Fig. 5. Resulting R.F. wave caused when the D.(. varies
as in Fig. 4. The R.F. wave peak values follow
nﬂ : Aﬂ nﬂ exactly the shzpe of the pulsating 0.C. of Fig. 4
and this can be seen by superimposing. There
UU U u U are 24 waves in the modulated or varizble amplitude
b section and tnat the percentage of modulation is 50%.

Fig. 6. Lower side band frequency of Fig., 5. MNote that
the amplitude of the side bznd is one quarter of
the carrier of Fig. 2 on the unmodulated section

AAAA AAAAAAA AAAAN AAAN et the left of Fig, 5 and the number of waves'is 20.

Fig. 7. Carrier component of the modulated wave of Fig. 5

-

Note that 1t has not changed in any way from Fig. 2.

EP ’ r ’ H Fig. 8, Upperside band frequency of Fig., 5. Note that the

amplitude is the same as that of Fig. 6, but that the
number of waves is 26. RESULT: |If the waves of
Figs. 6, 7, and 8 are added together with due regard
to polarity the three waves together make up exactly
the modulated wave of Fig, 5 = hence the statement
that a single modulated wave can be broken up and
reconstituted from three waves.




The Melbourne Technical College THEORY - OF MODULATION (2)

Fig. I. Lower side band frequency

f = 13, Note that the particular
starting peint of Figs. | and 2 is
Lower Side Frequency * such that they are of opposite polarity
as compared with Figs. 6 and 8 of Sheet
No. 1. They are siamflzr to a start
being made at the waves marked X=X,

Upper Side Frequency

Fig. 2. Upper sideband frequency f = (7.

# 4 The amplitude is the same as for Fig. L.

' é Fig. 3. Result of beating the two waves
. et Figs. | and 2 together. Simple ad-

Sur of the Side Frequencies dition shows the shape of the resultant
which has a centre beat risa of opposite

l A/\/\/\[\[\[\/\[\[\{\/\ :‘;::.-:fgezo the first and the third
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of any one side band or twice the sum of

the both side bands when they are of
similar polarity.

Carrier Frequency

Fig. 5. Carrier frequency plus the sum
of the two side bands showing relative
polarities and changes in polarities.

Cerrder and Sum of Side Frequencies Expressed in other words the two waves
will beat together and produce a

resultant wave.

Fig. 6. The resultant beat wave which
{e seen to be the same as an amnlitude
modulated wave.

fResultant Modulated Carrier Frequency
SRy

in the same way that any recurring mave having a shape other than a sine wave can be
broken up into its constituent sine waves consisting of a fundamental and harmonics, so an
amplitude modulated wave consisting of an R.F. sine wave carrier rising and falling at an
audio sfne wave shape and rate can be broken up into three separate R.F. waves consisting of:=

The Garrier frequency plus the audio frequency.
The Carrier frequency.
The Carrier frequency minus the audio frequency.

A modulated wave can be broken up because it is not made up of pure sine waves. To
show this take the first wave shown in Fig. 6. Parts A and B will be equal if the wave is a
nure sine wave. A and B are not saual, hence breaking up into three constituent waves.



