


RADIO . . What it Really Is!

So much romance has been woven about
radio, what it is; who discovered it, and how
long it has been in development to its present
remarkable powers that the time has come to
tell the story of radio in simple terms of easy
understanding.

Both the radio-wise and those who ask no
more of their set than its good performance
will have interest in this non-technical recital
of how radio came to be.

The story has been prepared by one of the
world’s great radio engineers and though it
avoids discussion of types and details and ig-
nores the lingo of kilowatts, condensers, by-
pass, controls and other fearsome things of
the radio catacomb, it states the facts of radio
to make it simple.

The ABC of RADIO

TEMPLE CORPORATION

CHICAGO, ILL., U. S. A.

Copariaht, 1929, Temple Corporation

PUTTING TIE SUN TO WORK

OF RADIO
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and De wlopment

radio broadcasting and first used it in 18787

This is the same Professor Bell who invented the
telephone. The famous Bell system is named in his honor.
The blue bell symbol of telephony which hangs from every
'phone booth does homage to this inventor who first publicly
exhibited his telephone at Philadelphia’s Centennial World’s
Fair in 1876. People marveled at a means of projecting the
human voice over great distances, but few saw commercial
use in telephony which required more miles of connective
wires between instruments, and the telegraph supplied wire
communication.

It was this consideration of duplicating wires strung
over the country which turned Professor Bell's thoughts in-
to the channel of sound communication, without wires.

So, radio is not so recent a discovery as the common be-
lief, and many pioneer efforts went into its development
before Marconi's famous trans-Atlantic results first brought
“Wireless” to the public eye in 1901. Bell started the radio
idea rolling i -
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vestment. Like so many other practical inventions which have
aided mankind the inventor's urge was practical economy.

A visit to Bell's laboratory at that time would have re-
vealed nothing of what we presently associate with broad-
casting. There was a thin highly polished three-wall metal-
lic circular mirror, with a mouth piece mounted in front,
while a beam of sunlight was reflected from the rear of
the highly polished surface to a room in Franklin College
—a respectable distance away.

Professor Bell was seeking a practical use for his tele-
phone and a means for its economical introduction. He
transmitted his voice over a beam of light in an effort to
do away with the cumbersome and costly wires, necessary
to the telegraph transmission business at that time. As he
sat and talked into the mouthpiece, the vibrations of his
voice were imparted to the thin metallic mirror. This mirror,
in turn, vibrated to and fro and created on the reflected
beam of light a flickering, which was the exact counterpart
of his original voice vibration, which had found its way into
the mouthpiece in front of the mirror. His speech was trans-
lated into a flickering on an otherwise steady beam of light.
The flickerings were then changed back into sound vibra-
tions at the receiving end by means of a small piece of seleni-
um, electrically sensitive to the variations of intensity in the
light beams.

Sound Across Spaces

This was radio! Sound was being transmitted across
spaces without wires. Professor Bell, however, soon found
the sun to be an unreliable source of light. On cloudy days,
he had to suspend all his “wireless” activities. He and Mr.
Turner, his associate, substituted an electric arc light as
the source of the beam and this arc light was then reflected
and correspondingly flickered as the announcer projected
his voice against the highly polished mirror.

Even with this arc light improvement the trials and
tribulations of the infant radio industry had only just
begun, for fading became a paramount problem. Every
time the weather was hazy, the light beam was absorbed
before reaching its destination. Clouds of smoke from a
nearby chimney wiped out the conversation, and even the
puffs of smoke from the pipe of a passerby temporarily
obliterated the transmission.
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INTERRUPTING SMOKE SCREEN

Efforts were next devoted to study of different colored
beams of light and their respective penetrating qualities.
It was soon discovered that the seven distinguishable colors
seen by the human eye behave differently. Red, yellow, or-
ange, green, blue, indigo and violet were all used as the light
beam for transmitting the voice flickering. Violet was easily
absorbed—blue was a little better, and so on down until
red was found to he the best of all. The flickering red
beam actually penetrated thin smoke and haze, while the
violet beam was completely absorbed.

Many Unseen Colors

The superior penetrating power of red light was un-
doubtedly the basis which led to its universal selection as
a danger signal. A simple test which anyone can conduct
consists in gazing at the sunset any hazy or dusty evening.
The sun sends out all of the visible colors enumerated si-
multaneously in a more or less white beam; but the red
beam greatly predominates at sunset, because the haze
and dust largely absorb the other colors while the red
beams come through with almost undiminished intensity.

By way of digression, it should be understood that the
human eye is a limited camera. It records certain colors
while the ordinary camera lens only records black and
white. Scientists have known for years that there are many
colors which the eye does not see. For every one of the
seven colors that the human eye does record there are
thousands of unseen colors which the human eye does not
know exist. Above the violets are many color octaves of
ultra-violet. Still further up the color scale come many oc-
taves of x-ray colors and so on.

Below the red are many octaves of infra-red lights, and
below these are many colored light beams which only mani-
fest themselves as heat. One of the most powerful colored
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rays in sunlight is the ultra-violet. This is totally invisible
to the human eye, but its effects are much in evidence in
the summer time. It is responsible for powerful photo-
craphic effects, sunburn, etc. An ordinary reflecting elec-
trical heater gives forth a powerful beam of colored light
below the infra-red. The beam is invisible to the eye but
can easily be felt by the hand because it is warm.

The Pioncer Thermophone

Professor Bell knew this and reasoned that if red light
penetrated fog and smoke better than violet, then the col-
ors still lower than red should have even more penetrating
power. He constructed a radio telephone which employed
a beam of heat—-a beam whose color was considerably be-
low the red beam. He still employed his vibrating reflecting
thin mirror and, as he talked against this, the vibrations
of his voice imparted a similar flickering to the invisible
beam of heat which went out to his receiving mechanism.
This early instrument was called a thermophone, when it
was first exhibited at the Chicago World’s Fair in 1892;
but most of the people who saw it referred to it as a radio-
phone, for it employed a beam of heat for its transmission
and people were familiar with the fact that heat radiated.
This was the origin of the magical word ‘“Radio”, the name
of a thing, a noun whose origin came from a verb.

Bell's radiophone did all that he had hoped for it. It
penetrated fog and smoke, and he overcame some of his
carly obstacles. This heat beam was still absorbed by inter-
vening trees, buildings and other solid obstacles.

The knowledge gained by the study of the heat beams
led to further speculation on the laws of so-called trans-
parency. It was argued that undoubtedly the range of col-
ors were infinite—that there were probably thousands upon
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INTERCEPTING SOUND WAVES

thousands of colors above the visible octave and below the
visible octave—that probably there were colors still fur-
ther down the scale below the heat beams that would ex-
hibit even greater penetrating power. Professor Maxwell
proved mathematically that these colors did exist. Pro-
fessor Bell acclaimed them analytically. It remained for Pro-
fessor Hertz in 1887 to actually discover them.

Here we have easy understanding of the mystical force
which was first the Thermophone, next wireless, and now
the world wonder—radio. Modern radio waves are actually
colored beams of invisible light. These new highly penetrat-
ing invisible colored beams discovered by Hertz form the
basis of modern radio broadcasting. The early theories
were found to be sound for nearly every solid object became
quite transparent for these invisible colored lights way
down below the red and heat rays. Receiving stations no
longer had to be in direct visible line with the transmitter,
but could be located anywhere that other conveniences
dictated as radio waves travel everywhere and through al-
most every substance. These new radio beams do not alone
constitute the panacea for all broadcasting ills. We are still
somewhat limited by their peculiarities. For instance, iron
and steel, and all metal in general still absorb and stop
these radio waves. Receiving conditions in our large cities
where building is of steel construction still leave much to
be desired as the buildings act like impenetrable forests.

This drawback is not without its compensation for, were
it not for this property of metal, the antenna wire could
not intercept and absorb the wave for utilization in the
receiver. The antenna is the periscope of the radio set.

Picture what a strange world this would be if we could
put on a pair of eye glasses that would translate our pres-
ent vision from the visible octave down into the radio
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