A few years ago, prominent radio
engineers "'proved" by mathematical and other

means that the periodic banging and crackling
at re t e of static in your loudspeaker could never reall
be eliminated. They were wrong. For the devez

opment of a system of radio broadcasting known
as FM (frequency modulation) has not only con-

, About quered the static bugaboo, but has given birth
ac S to other innovations that may well cause a revo-
lution in America's $4,000,000,000 radio indus’rrr.

What are the facts about FM? This article
answers the questions most frequently asked.

-

RADIO POPULAR SCIENCE



By E. W. MURTFELDT

® First of all, just what is FM ? Frequency modu-
_ .ton, generally shortened to the initials FM, is a new
< pe of radio communication that is static-free and al-
=. :t unbelievably lifelike in tone.

® What is the name for the present system of broad-
easting ? Amplitude modulation, or AM.

® Who developed FM?
aaong (see page 59).

Major Edwin H. Arm-

® Are FM programs being broadcast at the present
- me? Yes, from a number of transmitters operat-
g under experimental licenses, most of them in the
:'ast and the Mid-West. You may not be able to get
© M programs in your locality at the present time, but
every month new FM stations are springing up in all

parts of the country. Broadcasting of FM programs .

on a commercial basis is scheduled to start early next
year, according to present plans. '

® Can I hear FM programs on my present set?
No. To hear FM programs you must have a special
FM receiver. :

@& What wave lengths does FM use? FM has been
assigned a band in the ultra-high-frequency range, ex-
tending from 42,000 to 50,000 kilocycles. That wave
length is far below the regular broadcasting stations
you hear at the bottom of your radio dial.

& Will the introduction of FM make my present radio
obsolete ? No. Your favorite programs will con-
tinue to be broadcast by the existing AM method for
some time to come. Your present set won’t be able to
pick up the programs broadcast solely by FM trans-
mitters, but FM’s proponents expect that the major
radio shows will soon be broadcast by both FM and
AM simultaneously: Possibly both types of broadcast-
ing will continue to exist side by side. But if FM ever
entirely replaces AM, a good many years will have
passed and you will be in the market for a new set
anyway, as your present receiver will be obsolete.

® Do all the experts believe that FM is so superior
that it will eventually knock AM completely out of the
picture? No. Some think that AM is plenty good
enough as it is. Others feel that improvements in AM
methods could approximate FM'’s tone—and anyway,
they argue, you don’t need super-high-fidelity to enjoy
“Amos 'n’ Andy.” Because FM’'s range is compara-
tively small (fifty to 100 miles), many more stations
will be required, and the problems of a coast-to-coast
FM network are many. But FM supporters see ad-
vantages in many of the points that FM opponents list
as drawbacks.

® Are FM receivers on the market now? Yes.

@& How much do they cost? From about $600 for
the most elaborate type down to around fifty dollars
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Frequency modulation was developed
by Major E. H. Armstrong (page 59)

Even in the midst of a severe light-
ning storm, programs broadcast by the
new system are received distinctly

Man-made static, too, is licked by FM.
You can use your electric razor and
listen to the radio at the same time

Because height gives wider range to
FM signals, there may be a scramble

for mountaintop station locations
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Tests have shown that FM has great
advantages in police work. It also is
likely to find wide use in aviation . .

. . . and in warfare, especially for
tanks and planes. The U.S. Army and
Navy have been experimenting with it

Amplitude modulation, the common
system of broadcasting, will have some
keen competition from its new rival

for a small set. This smaller unit can be hooked up to
your present radio so that you can enjoy both AM
and FM programs from your present loudspeaker.
Most of the new FM sets will receive AM programs as
well. - Most manufacturers expect the price to come
down as FM-set sales volume rises.

® Don’t you hear any static with FIM ? ‘Well, Gen-
eral Electric engineers recently placed a radio cabinet
housing both an AM and an FM receiver in the lab-
oratory where they create million-volt artificial-light-
ning storms. They tuned the AM set to WABC, in
New York City, and the FM set to W2XMN, Major
Armstrong’s experimental transmitter at Alpine, N.J.,
which was rebroadcasting WABC programs by fre-
quency modulation. With the man-made lightning
snapping only a few feet away, they turned the AM
set on and heard nothing but a bedlam of static from
the loudspeaker. Then they switched to the new FM
receiver. The program came through with almost per-
fect clarity, with nothing but a slight undertone of
static buzz, too faint to mar the program. (Page 70)

® That sounds convincing, but suppose I tuned in an
FM set during a real lightning storm. Would I hear
the program clearly and without static? Yes.

® Well, suppose I sat next to an FM set and shaved
with an electric razor. Wouldnw’t the man-made static
caused by the razor motor be reproduced in the loud-
speaker? No. And the same holds true for oil-
burner motors, diathermy machines, vacuum cleaners,
and all the other common static makers.

® How about the tone of an FM radio? Is it really
better than an AM set? Yes. FM is astoundingly
lifelike: Two comedians carrying on a dialogue sound
as though they were hidden just behind your loud-
speaker grille. Symphony music is so clear and bril-
liant that you can practically pick out each instru-
ment. For FM reproduces a far greater range of au-
dible frequencies than present methods. Extremely
high and low tones that are now lost, are reproduced
by FM with near-perfect fidelity.

® How about interference, squealing, and fading
caused by two stations on the same or near-by wave
lengths? Does FM eliminate (Continued on page 237)
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This test proved that even if two FM stations use the same wave length, you never hear both at once
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A rectifier unit in the Armstrong experimental station at
Alpine, N. J., seen with its 400-foot antenna tower in the
large photograph. Map below shows the pioneer FM ex-
perimental broadcasting stations. More are being built.

F M BROADCASTING ~
PRESENT STATIONS

FM STATIONS with SOML. RADIUS
*FMSTATIONS » 100MI.RADIUS
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The Facts About FM

(Continued from page 72)

that annoyance? Yes. As long as the
station you want to hear comes in twice as
strong as any other station on the same or
near-by wave lengths, you hear only the
station of your choice; the others will be
blocked out completely. With AM, one sta-
tion must be from twenty to fifty times
stronger than another before it gains the
upper hand.

@ But suppose an FM receiver was located
halfway between two FM transmitters
broadcasting on exactly the same fre-
quency? Which would you hear? An-
other General Electric test will answer this
query. FM signals were broadcast on exact-
ly the same frequency by two transmitters,
one in Albany, N.Y., and the other in Sche-
nectady, N.Y., about fifteen miles away. An
FM radio was installed in an automobile,
and the car driven between the two cities.
- In Albany and for about half the distance to
Schenectady, only the Albany transmitter
could be heard. Halfway between the two
cities, first one and then the other station
would come in, depending on the contour of
the ground over which the automobile was
passing. But either station could be heard
in this halfway zone when a directional an-
tenna was employed. As the car proceeded
toward Schenectady, only the transmitter
there could be heard. At no time during the
entire run did the transmitters interfere.

€ Without getting techmical, just what is
the difference between FM and AM? To
answer that without wallowing hip deep in
technicalities is practically impossible, even
if you are one of the few radio owners who
understand exactly how their sets function.
But with amplitude modulation, the signal
is broadcast on a constant, unvarying wave
length, with the sound modulations being
accomplished by varying the power, or am-
plitude. With FM, the reverse is true: The
power is constant, and the modulation is
accomplished by varying the wave length,
or frequency, within a narrow limit.

® Will FM be used only for regular broad-
casting ? No, it has revolutionary pos-
sibilities in the fields of police, aviation, and
military radio as well. The Chicago Police
Department, after a series of tests with two
patrol cars cruising side by side, one
equipped with an AM set and the other with
an FM, plans to install FM equipment in
200 police cars. The U. S. Army and Navy
also have been experimenting with FM.
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evolutions are nothing new to Major

Edwin H. Armstrong. He has fathered

two in the radio industry and, today at
fifty, is watching his latest brain child, F.M
“staticless” radio, start a third. As a motor-
cycle-riding sophomore at Columbia Univer-
sity in 1911 he jolted radio out of its crystal-
detector-and-earphone days with his revolu-
tionary regenerative hook-up. Then while
eavesdropping on weak German Army sta-

59

tions as a Signal Corps officer during World
War I he thought out the modern one-dial
superhet receiver. Now, after more than
twenty-five years of endless tinkering with
F(requency) M(odulation) he has eliminated
static—the Bugaboo of Broadcasting. Experts
once said it couldn’t be done, but this fall
F M becomes a household reality, and radio’s
$4,000,000,000 industry feels another Arm-
strong revolution. No swivel-chair scientist,
the soft-spoken, mild-mannered major ex-
pects nothing of his assistants that he won't
do himself, even to dangling in a bo'sun’s
chair fo rig antennas from the tip of the 400-
foot tower that tops his Alpine, N. J., labora-
tory. Major Armstrong hates to have his pic-
ture taken, dislikes personal publicity, and
won't have a conventional radio in his house.



