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CHAPTER 1

THE A-B-C OF
FREQUENCY MODULATION

PART I —FREQUENCY VS. AMPLITUDE MODULATION

NE of the pioneers in
O radio has again
scored an outstand-
ing success. Major Arm-
strong, who will be remem-
bered as the Father of the
superheterodyne type of
receiver, has again ad-
vanced the art by develop-
ing a new type of trans-
mission and reception
which bids fair to far out-
strip, in scientific importance, all previous developments.
For years the Major worked to perfect methods and means
of eliminating or reducing static and other radio interference
—probably the foremost problem confronting the radio in-
dustry. After trying various methods of attacking the prob-
lem, he had practically given up the idea as he and his asso-
ciates could see no practical answer.

Over 10 years ago he started a new line of attack which
eventually led into a system known as the wide-band fre-
quency modulation system which reduced all sorts of dis-
turbances to a very small percentage of their original value.
This was accomplished by transmitting a signal having such
characteristics that it could not be reproduced by either nat-
ural or man-made static; and designing a receiver which was
not responsive to ordinary types of modulated waves but only
responsive to waves having the special characteristic.

Thus this type of transmission and reception emerges from
the laboratory and bids fair to revolutionize the transmission
of intelligence.

It is the purpose of this article to explain what frequency
modulation is, how it operates, and the advantages which it
presents as compared to amplitude-modulated systems.

Frequency-modulated receiver,
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to large frequency changes practical immunity from inter-

ference can be obtained.

Then by designing a transmitter which sends out a widely
swinging frequency modulated wave a full response can be
obtained in the receiver. The differentiation between noise
and signal resides mostly in this special characteristic.

Estimates on the effectiveness of elimination of static due
to lightning, etc., vary from 96% to about 99%. It is certainly
true that frequency modulation signals can be heard right
through a local thunderstorm while amplitude modulation

signals are entirely blotted out due to
noise.
RECEIVER REQUIREMENT

Limiter.—As frequency modulation
is considerably different from the stand-
point of its transmission, it is only nat-
ural that the receiver picking up fre-
quency modulation signals is materially
different in its design.

Fundamentally, the receiver has an
R.F. amplifier system which should pass
a broad band of frequency as will be evi-
dent from future considerations. It then
has a wide-band I.F. amplifier in which
is incorporated a “limiter circuit,” the
function of which is to keep the ampli-
tude of the amplified signal constant at
all times. This limiter might be likened
to a very rapidly-acting automatic vol-
ume control system.

Detector.—The detecting system for
frequency-modulated signals varies ma-
terially from the conventional type. This
will be appreciated by careful analysis

of the method of transmission. If we go
back to Fig. 4 and consider sound waves
impinging on the condenser microphone
it is readily apparent that the amount
the condenser plates of the microphone
move is in general proportional to the
loudness of the sound waves and conse-
quently the amount of variation of the
carrier frequency is proportional to the

intensity of the sound waves. The num-

ber of fluctuations per second which the
diaphragm executes is obviously the
same as the frequency of the audio note
impinging on it. This means that the
frequency of the carrier will swing back
and forth over its range a number of
times per second which is the same as
the audio frequency being transmitted.
Thus the detecting system must be ca-

pable of producing audio voltages whose
frequencies are proportional to the rate
of frequency change of the received R.F.
stgnal; and whose magnitudes are propor-
tional to the amount of frequency change.

There are several types of limiter and de-
tecting circuits which may be utilized, but
probably the simplest and most effective is
a limiter circuit consisting of a sharp cut-
off tube and a resistor in series with the
grid of this tube developing a negative bias
which is applied to other I.F. amplifier tubes.

For the detecting system, an LF. trans-
former somewhat similar to that used for
the diseriminator of an automatic-frequen-
cy-controlled receiver may be readily em-
ployed, for the circuit is so arranged that if
the intermediate frequency varies, a volt-
age is developed across a resistor in the
cathode circuits of a 6H6 rectifier tube.

The limiter and detecting systems are
shown schematically in Fig. 5. It might be
pointed out in passing that the adjustment
of the L.F. transformer feeding the GH6 is
quite critical if good quality reception is to
be obtained.

LIMITER
6SJ70r 1852

.05-MF.

1

VARIES BIAS
A__OF OTHER
I.F. TUBES

DETECTOR
6H6 ||

AUDIO

Detailed diagram showing the manner in which the “limiter" is connected to prevent amplitude variations
being passed on-to the detector circuit.
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