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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/\/\/\[\[\[\/\[\[\{\/\ :‘;::.-:fgezo the first and the third
%%ﬂ\] VUV YUY TR At

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.
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THE INTERMEDIATE OR SUPERSONIC FREQUEWCY AMPLIFIER,

'ZSCV

100w

AV.C

This is a fixed freguency amplifier which can therefore
be designed to give any particulartype of response. |If selectivity
and sensitivity are required, tuned circuits of high dynamic
impedance with both primary and secondary tuned and with optimum
coupling may be used. If quality of reproduction is desired rather
than selectivity and sensitivity, dynamic impedance and coupling
can be arranged to give less sideband clipping. A lower frequency
for the amplifier would give greater gainand selectivity but if it
is made much below 455 kilocycles image frequency interference will
become increzsingly serious but if it is raised to 485 kilocycles
or more, code interference from the 500 kilocycle marine band will
be troublesome, A frequency of about 455 to 465 kilocycles is
about the best compromise for broadcast practice.
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SUPERHETERODYNE FREQUENCY CHANGERS.

. 1=
ghode injection.

A pentode mixer detector and separate
triode oscillator. The oscillater
voltage is coupled to the cathode cir-
cuit of the mixer detector thus both
signal and oscillator voltages react
between control grid and cathode of

the mixer detector. The oscillator
voltage is of greater amplitude than the
signal voltage so that detection of the
complex wave takes place when the sig-
nal is small even though the mixer de-
tector valve is of variable mu charact-
eristic.  Frequency stability is good,

Fig. 2 -

4 mixer detector and separate

triode oscillator. The oscillator
voltage is injected into the electron
stream of the mixer valve. Both
signal and oscillator voltage modu-
late the one electron strezm thus
mixing 1s obtained.

Frequency stability is good.

Fig. 3 -

Grid structure of 6L7,

Continental practice refers to

all electrodes hence this valve

is known as a heptode. American
practice refers to grids only so
that the valve is sometimes called
a pentagrid.
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+HT
L ToSF
é E T amplifier
> ; Fig. 4 =
A heptode mixer detector and separate triod
I inductively coupled oscillator in the same
A glass envelope. The oscitlator voltage is-
é injected into the mixer detector electron
strean.
(S
- VAVAVAVAV: Grid bias
'
Fig. 5 = /

Grid structure of the 6J8.

Fig. 6 =

Socket connections of the
heptode-triode type 6J8.
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SUPERHETERODYNE FREQUENCY CHANGERS 3

Fig. 7 -

A Hexode-triode Frequency changer.

The oscillator voltage is injected into
the mixer detector slectron streanm.
Frequency stability is good.

Flg. 8 =

Socket connections of the hexode-
triode type 6KB.

F‘g. 9 -,

Grid structure of the 6KS8.
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Fig. 10 =

The pentzgrid converter consists
of one valve, part of shich works
as the mixer detector and part as
a triode oscillator. The oscill-
ator grid and signal control grid
both moduiate the same electron
strean. Frequency §¥abilily is
poor for short wave receotion.

Fig. 11 -

Socket connections of the penta-
grid converter type 6A8.

Fig. 12 = -

Grid structure of the
Pentagrid converter.
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SUPERHETERODYNE FREQUENCY CHANGERS 5.

F’.ﬂ. 1‘3 »

The Octode Trequency changer. Similar
1o the pentagrid converter but with
suppressor grid added.

Fig. 14 =

Socket connection of the
Octode. Type EK2 with P
base socket.

Fig. 15 -

Grid structure of the Octode.




