HISTORY OF RADIO

All studies of radio communications must begin with the early
radio pioneers who transformed Maxwell’s equations into the
reality of wireless communications. The earliest deliberatel
radio receiver was the coherer, a glass cylinder filled with loose
iron filings, which operated as a r.f. detector. In the presence
of strong electromagnetic fields such as would be generated by a
primitive spark generator the circuit resistance of the coherer
would drop. Basically, the first radio was a coherer connected
to an electric doorbell. This was the state of the art in 1891.
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In 1906 the crystal detector was introduced to replace the
coherer. The crystal detector was the famous “cat whisker”
formed by a very small, sharp wire touching a hunk of galena
crystal. The metal—-crystal interface formed a primitive diode
Junction and, when connected to a resonant circuit tuned to
the frequency of a r.f. transmitter, formed a radio which
could demodulate amplitude modulated broadcasts.

In 1907 the “cat whisker” was replaced by a Fleming wvalve
(one of the first diode vacuum tubes).

1The first radio receivers were actually dew-covered clotheslines
in the vicinity of Marconi's original spark gap radic transmitters.
The dew made a good electrical conductor, i.e. an antenna, and
housewifes hanging up laundry to dry would often act as
detectors drawing sparks from the clothesline.
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Tubes were first used for amplification in radios in 1908. The
first such radio circuit based upon amplification was the
regenerative radio which used feedback to further increase the
sensitivity of the radio. The regenerative circuit became the
standard for radio receivers for over a decade.
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The regenerative circuit was best suited for experimenters as it
usually required continuous readjustment to prevent the circuit
from oscillating. To avoid readjustment the tuned radio
frequency (or TRF) radio was developed. The TRF radio was
nothing more than a radio with several tuned amplifier stages.
The TRF radio did not require continuous readjustment but
required the coordinated tuning of as many as ten resonant
circuits. Radios of this time period were famous for their
mechanical ingenuity using levers and cams to simultaneously
tune a large number of resonant circuits.
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stages

The modern radio came into being with Armstrong’s patent of
the superheterodyne radio circuit in 1918. This patent was
assigned to RCA which held a tight monopoly on it for nearly
ten years. The superheterodyne radio essentially breaks the
radio into two components: a front end which is tuned to the
frequency of the radio station of interest and the intermediate
frequency and detection section which operates at a fixed
frequency. Because these latter stages operate at a fixed
frequency they can be factory adjusted and need never be
readjusted. This was a radical breakthrough and shifted the
emphasis in radio engineering from the mechanical engineering
of the TRF radios back to electrical engineering.

The most important component of the superheterodyne radio is
how the variable received frequency is converted to a fixed
intermediate frequency. This frequency translation is done by
multiplying, or mixing, the incoming radio frequency with a
signal from a wvariable frequency oscillator resulting in sum and
difference frequency signals. In general, radios use the
difference frequency as the intermediate frequency. In most
modern radios the intermediate frequencies are 455 kHz for AM
radios and 10.7 MHz for FM radios. About 1930 there was so
much pressure on RCA for their monopolistic exploitation of the
superheterodyne radio that they begin to license it to other
manufacturers.
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Very little fundamental development occurred after these hectic
first years of radio. Improvements occurred:. tubes were
replaced by solid state transistors and diodes, devices became
better, and radio sensitivities were improved. But these were
not the fundamental changes of earlier years.

Stereo sound was introduced in the 1950’s and 60’s but this
was not a change in communications, but rather a change in
the modulation method. Even the recent introduction of AM
stereo is more the development of agreed upon standards rather
than the introduction of fundamental concepts.

Now television on the other hand. ..
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