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Science Tunes In a New Kind

Of Static-Free Radio Service

“Frequency Modulation” Using Ultra Short Waves
Threatens to Make Obsolete Present Stations and Sets

See Front Cover

N ENTIRELY new kind of radio

is being tuned to the American

public. It promises to bring high fidelity,

noise- and static-free programs of start-

lingly realistic quality when compared

with conventional broadcasting. It is
called “frequency modulation.”

Maj. Edwin H. Armstrong, veteran
pioneer in radio, inventor of regenera-
tive, superheterodyne and super-regener-
ative radio circuits, is the impresario en-
gineer who has created and produced
this potentially revolutionary broadcast-
ing development using ultra-high-fre-
quency.

It has come out of the laboratory. It is
spraying its novel ether waves from a
powerful transmitter atop the Jersey
Palisades opposite Manhattan, and soon
it will come from the summits of lofty
Mt. Washington, N. H., and Mt. Ashne-
bumskit, near Worcester, Mass.

As it threatens to make obsolete broad-
casting stations and receiving sets now in
use, this frequency modulation radio has
opened vast possibilities for the future.
Because it uses ultra-short waves, it
makes possible an almost unlimited num-
ber of broadcasting channels, providing
room for nationwide chains and local
stations galore. Because it covers the nor-
mal broadcasting operating area of a
locality with less power than conven-
tional stations, it promises to bring
cheaper station operation and conse-
quently more opportunity for local sta-
tions.

No Interference

Yet one of the characteristics of fre-
quency modulation is that two stations
using the same radio channel do not
interfere with whistles and squeals, be-
cause either one or the other, not both,
is received.

High places, like skyscrapers, moun-
tain tops, and monuments will take on
added usefulness because they will be
needed as locations for the unusual trans-
mitting antennae, shaped like multiple
T’s, one of which is pictured by Roy L.
Pepperburg on the front cover of this

week’s ScieNce News Lerter. The ul-
tra-high frequencies used behave better
within the line-of-sight range of the
transmitter, although they do have great-
er range and lack the reflection difficul-
ties being experienced with television.

New radio sets will be needed. The
conventional sort will not receive fre-
quency modulated signals. But the new
sets will be cheaper to build, and during
a transition period, while both kinds of
radio are filling the ether, sets capable
of receiving both kinds of radio will be
in vogue. A flick of a switch will allow
the frequency modulation receiver to re-
ceive the ordinary sort of signal now
broadcast. Two large makers of sets will
have such sets on the market this sum-
mer or early fall.

If anyone other than Major Arm-
strong had invented and pushed to reali-
zation this new kind of radio, there
might have been no system ready to go
into the home of listeners today. Major
Armstrong is the happy combination of
a first-rate scientist-engineer and a keen-
minded business man who can put over
an idea once it is developed.

Ten-Year Research

As a protege of Columbia University’s
Prof. Michael I. Pupin, Major Arm-
strong worked for ten long years at-
tempting to get rid of static by various
means. Not until he utilized frequency
modulation, and, despite discourage-
ment from other trials, made it work,
did he succeed in conquering static.

An amateur radio station on Long
Island, W2AG, operated by C. R. Run-
yon, played an important part in dem-
onstrating the practicality and superi-
ority of frequency modulation radio. On
its 100-foot tower the unconventional
antenna used for frequency modulation
was erected. Test programs were broad-
cast. The experts came, listened, and
their skepticism disappeared.

These pioneer tests convinced officials
of the Yankee Network in New England
that they should adopt the new radio
method to supplement their regular
broadcasting. Radio transmitters of a
new kind began to grow on mountain
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COMPACT

This little six-tube radio receiver was de-

signed by Major Armstrong for reception

on his frequency modulated system which

operates on ultra high frequencies and is
free of static.

tops. The success of the W2AG tests
paved the way for a frequency modula-
tion transmitter with sufficient power to
serve the New York area.

At Alpine, N. J,, eight miles north of
George Washington bridge, the 400-foot
tower of W2XMN, a go-kilowatt station,
has arisen. Its performance convinced
more experts of the value of the new
kind of radio. But it was only after con-
vincing the Federal Communications
Commission that he could erect this
$250,000 transmitter with his own money
that Major Armstrong was permitted to
go ahead.

Even after the system was developed
the difficulties were not all removed, for
tremendous commercial investments are
tied up in present-day radio equipment.

Operating on ultra-short radio waves
the frequency modulated signals travel
distances only two or three times beyond
the distance of the horizon and have a
service area over a circle of about 100
miles radius.

While this short range might once
have been a handicap, the present use of
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INVENTOR
Columbia University’s Professor of Electri-

cal Engineering, Maj. Edwin H. Arm-

strong, is the inventor of the frequency

modulation method of radio communica-

tion. Its remarkably clear service range is

about 100 miles radius from the transmit-
ting station.

network broadcasting has minimized the
demands for distance reception. Most
people prefer to tune in their local sta-
tion and get the better network program.
Frequently, if they switch to distance,
they find that they are getting the same
chain program anyway.

When a station covers a 100-mile zone
about the large centers of population in
the cities it is serving nearly all of the
American listening public.

The new radio system rides through
natural and man-made static with ease.
How it does it is not as difficult to un-
derstand as the name, frequency modu-
lation, might indicate.

Ordinary broadcasting uses amplitude
modulation which means that the alter-
nating current signals have little wiggles
on them which become speech in your
loud speaker. The modulation is ob-
tained by changing the size of the swings
of the AC signals. Loud sounds mean
large swings and soft sounds small
swings. The result looks like this:
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In frequency modulation all the
swings of the waves are the same and
modulation is obtained by varying the
frequency. Intense, loud sounds have
much higher frequency than soft sounds.
The wave pattern looks like this:

One way of saying it is that the speech
sounds caught by the microphone make
the frequency wander rapidly over the
dial. With this system the receiver has
the ability to pick up the station at nearly
any point on the dial.

Noises of static are found to be alter-
nating current signals having very small
frequency variations but large amplitude
swings.

Ordinary broadcasting keeps the trans-
mitter’s frequency as stable as possible
and hopes that the frequency of static
noise will miss it or, if the two happen
to coincide, overpower it.

In the new Armstrong system, how-
ever, all signals have the same amplitude
and by making the receiver sensitive
only to shifts in frequency the interfer-
ence with noise is small. Wide frequency
swings in the signal make it powerful
relative to noise.

The signal-to-noise ratio is predom-
inantly in favor of frequency modula-
tion. It is equivalent to boosting the
power of ordinary amplitude modulated
stations some hundreds of times.

As to the future of frequency modula-
tion radio, C. A. Priest, editorializing in
General Electric Review, says:

“The need for additional facilities in
the present broadcast band—which can-
not readily be accomplished technically
—makes it probable that an additional
band in the ultrahigh-frequency range
will eventually be allocated to supple-
ment present services and to provide for
new services which cannot be accommo-
dated in the present band. For these
services the advantages of frequency
modulation clearly render it the logical,
technical, and economic choice; in fact
it seems clear that practically every serv-
ice requiring voice transmission by radio
at frequencies above 30,000 kilocycles
can be performed best by frequency
modulation.”

To the potential purchaser of a new
type receiver for such radio service the
operation of the device may be interest-

ing but, in final analysis, he wishes to
know what this new kind of radio can
do which ordinary radio cannot. What
does it sound like?

Outstanding is the remarkable clarity
of tone in music and amazing reproduc-
tion of sounds including the human
voice. Add the virtually complete sup-
pression of static and inner-set noises
and you have a picture of this superior
reception. Strange indeed will seem the
absolute silence of the receiver when a
speaker pauses between sentences or an
orchestra halts for an instant in its pro-
gram. The receiver seems turned off
rather than merely quieted.

Faint musical passages in a beautiful
melody—now frequently lost because
they have insufficient volume to ride over
noises—come through with brilliance
that brings new conceptions of what
radio should be like.

In contrast, the tremendous crescendo
passages of a Wagnerian opera—whose
intensity sometimes overloads present
radio transmitters and is perhaps cut off
in the control room at the broadcasting
stations—are enabled to come into the
receiver in every home.

Homely natural sounds like the
scratching of a match and the gurgling
of water from the mouth of a bottle are
transmitted with absolute fidelity, not by
a sound effects man simulating the
sounds in a studio but by broadcasting
actual sounds.

One British journalist after hearing
the reception went back home and told
his readers the reproduction was “ghast-
ly” in its reality. He looked for the gur-
gling water to run out of the loudspeaker
and the scratching of a match to burn his
hand.
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ngﬂtinic Acid Clears Up
Outbreak in Herd of Pigs

ICOTINIC acid, responsible for

dramatic cures in desperate cases
of human pellagra, has been used with
striking effect to clear up an apparently
similar disease in a herd of pigs at Penn-
sylvania State College.

The swine had been failing to gain in
weight and had diarrhea and a bad scurf
on their skins, when the nicotinic acid
treatment was tried. They were restored
to normal condition in six weeks.

The success of the treatment is re-
ported (Science, May 26) by Drs. L. C.
Madison, R. C. Miller and T. B. Keith.
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