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FM Is Born Again

Growing national interest in Hi-Fi, new stereo record-
ing and broadcasting techniques are breathing new strength
into frequency modulation broadcasting.

By ALLEN LONG

A TREAT awaits Hi-Fi fans. Coming—
maybe by the end of next year—a stereo-
phonic broadcasting using one FM staton
to carry two sound channels.

To receive radio broadcasts in stereo
right now, a listener must use two sets
because two stations are involved. One set
is tuned to an ordinary AM radio station
and the other is tuned to an FM station.

If he has good luck, the listener can

make a broadcast of a five-man combo or
symphony orchestra sound as though the
players were spread out before him in his
living room.
_ This is “stereo,” or 3-D music. The lis-
tener feels as though he were in the con-
cert hall. He hears violins from the left
radio and kettledrums from the right one,
in the same positions they appear on the
stage. So effective is the technique a man’s
footsteps can almost be followed visually as
he walks from one side of the stage to the
other.

Although the experimental AM-FM com-
bination lacks true Hi-Fi quality, results
apparently have convinced radio station
owners that Hi-Fi stereo broadcasting can
win new listeners.

The ideal for stereo broadcasting is trans-
mitting the entire program over a single
station, rather than two. And the best type
of radio to use is FM, which stands for
frequency modulation.

Reaction to Stereo

In one respect, listener reaction to stereo
has been incredible. A station in Washington,
D. C., began experimental tests on an all-
FM system under special authorization of
the Federal Communications Commission.
The public was supposed to get the pro-
grams only in the usual monaural form.
Special adapters, not commercially avail-
able, were required for receiving the experi-
ment in stereo.

But it so frustrated Washingtonians to
hear the announcer say the program was
being transmitted experimentally in stereo
that residents began building their own
adapters to get the stereo effect. The sta-
tion said it discontinued the test because
“we were getting too many listeners.”

FM radio reproduces music in extremely
high fidelity. It has the further advantage
of being static-free.

To America’s thousands of Hi-Fi fans, it
should come as good news that stereo in
Hi-Fi FM has been proved technically prac-
tical. It also should come as good news
that FM radio, which for years was “sick,”
appears to be staging a healthy recovery.

FM broadcasting, invented by the late
Maj. Edwin H. Armstrong, was born ex-
plosively after World War II. But it nearly
died a child. Many FM stations merely
carried the same program as their sister
AM stations. There was no real incentive
for the public to buy FM receivers. Also
public interest in high fidelity had not
blossomed. Lacking listeners, many stations
failed financially. Many signed off perma-
nently. From a high of 1,020 stations op-
erating in 1948, the number had dwindled
to 530 in 1957.

Meanwhile in the larger cities, where
FM today has its stronghold, station owners
began broadcasting “background music” to
subscribing supermarkets, transit companies
and restaurants. Called “storecasting,” this
brought in supporting revenue. Other sta-
tions relied on their sister AM stations for
support.

Many FM stations then coupled special
music-and-news programs for the home au-
dience with storecasting. The two pro-
grams are now kept separate by a technique
known as “multiplexing.” It is this multi-
plex system that will make stereo broadcast-
ing possible using only one FM station.

Because of the good music almost unin-
terrupted by commercials, discriminating
music lovers began listening to FM stations

in increasing numbers. By 1958 a slight
uptrend was noted in operating stations:
548, a gain of 18 stations over 1957. Now
there are 628 statons on the air and 160
more under construction. FM is being born
again.

The surge of national enthusiasm for
high fidelity equipment gave FM broad-
casting a further shot in the arm because
of FM’s inherent Hi-Fi nature.

In larger cities there is now an FM sta-
tion with a specialized program to suit the
taste of almost any listener. Some stations
carry only classical music and opera. Others
specialize in romantic music, jazz or net-
work programs. In New York Chinese
programs can be heard at certain hours.

Of all radio and TV broadcasting, FM
stations are the only ones to recognize and
cater to special public tastes, rather than
the amorphous taste of the “general pub-
lic.” Both stations and public are now
beginning to reap real benefits from this
radical philosophy of programming.

Two Loudspeakers

Stereo broadcasting requires, in effect,
two broadcasts of the same program. One
is to be reproduced on a left loudspeaker;
the other is for a right loudspeaker.

Under the multplex system, one special
radio with an extension speaker is needed
and the listener simply tunes one dial to
the FM station desired. If the station’s
frequency is 100 megacycles on the radio
dial, one of the broadcasts will be carried
by this 100 Mc frequency—say for the
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RECORDING IN STEREO—Eugene Ormandy conducts the Philadelphia

Orchestra for a Columbia stereophonic record. Microphones are recording

the music selectively. Owver the listemer's system, violins will be heard

through the left loudspeaker and ’cellos through the right. Violin soloist

Isaac Stern (bebind Ormandy) will appear to be standing between the two
loudspeakers.
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“left” loudspeaker. Superimposed on this
basic frequency will be another frequency
too high to be heard. And superimposed
upon this inaudible frequency will be the
second broadcast for the “right” loud-
speaker. The stereo receiver will be able
to unscramble this complex radio wave.

The FCC is inquiring into techniques of
stereo broadcasting in FM. Several ways
of multiplexing have been suggested. A
special radio-stereo committee representing
the radio industry has been formed to go
over all proposed systems and make recom-
mendations to the FCC for standards.

Adoption of the standards should be ac-
companied by an avalanche of new stereo
receivers and adapter units for radios made
recently by manufacturers who have seen
stereo coming. There should also be
scrambling in the broadcasting industry to
equip stations for stereo under the new
standards, and by the end of the year a
new dimension in sound may be available.

The stereo disks you can buy now for
your stereo record player, and the ones you
will be hearing on the radio in the future,
will likely be made in one of two ways.
These two ways are alike in this respect:
one groove carries two sound tracks.

In one system, the groove oscillates from
side to side and this records one sound
track. At the same time the groove oscil-
lates up and down and this records the
second sound track. However, the quality
of the lateral cut does not match the qual-
ity of the vertical cut.

In the system used most widely in Amer-
ica, the socalled 45/45 system, one sound-
track is recorded on one SIDE of the
groove, and the other is recorded on the
other side of the groove.

This is accomplished by using a record-
ing stylus that moves at a 45.degree angle
to a vertical line through its point. When
recording only one sound track, the stylus
moves up and down toward the “10:30
o’clock” position. This scribes a wavy sur-
face on the right side of the groove, leav-
ing a smooth surface on the left side due
to the stylus design. When recording only
the other sound track, the stylus moves up
and down toward the “1:30 o’clock” posi-
tion, scribing the left side.

In recording a musical number in stereo
two microphones are placed 10 to 30 feet
apart on the stage. Signals from both mi-
crophones are made to tug on the stylus
at the same time. The stylus, like a dish
towel caught in a tug of war between two
dogs, moves in the direction of the result-
ing force.

In doing so, it cuts the stereo groove
with the proper “wiggles” to be reproduced
through your left and right loudspeakers.

When playing, the record groove jiggles
the stylus in your stereo phonograph. The
stylus is connected to a cartridge that has
two little electrical units. To complete the
analogy, these electrical units are able to
translate the resulting movement of that
dish towel into the forces exerted upon it
by the two tugging dogs. These two
forces, now translated into electric signals,
are amplified and fed through the proper
loudspeakers.
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FREE CATALOGUE

Of Science Materials

For Young People, 4-16
Pre-tested age-graded equipment, kits, in-
struments, toys, games—selected in con-
sultation with practicing scientists and
educators. Write to:

SCIENCE MATERIALS CENTER, Dept. M-91
59 Fourth Avenue, New York 3, N. Y.

FOR CHEMISTRY &
PHYSICS STUDENTS

A MUST

The Elemental Slyd-Rul tells you, at a glance, symbol,
weight, density, number, valences, color, melting an
boilﬁnz point_in °C for the 98 elements. An ideal
educational aid for science, physics and chemistry stu-
dents. $1 postpaid. Student rate: 12 or more, 76¢ ea.
Money- ac: guarantee. The 8lyd-Rul Co., Canaan, N.Y.

—| DISPOSABLE

: Paper Beaker
(Graduated)

For weighing and mixing sam-
ples that are viscous, sticky,
‘“‘mean to handle’’ such as
paint, lacquer, resins, high
polymers, rubber solutions, adhesives, heavy oils
and lubricants.

Use: and throw away—save time
Trial lot of 50 breakers $2.00; 500 for $12.50;

1,000 for $22.00. Write for prices larger quan-
tities.

R. P. CARGILLE LABORATORIES, INC.

117 Liberty 8t., Dept. SNL, New York 6, N. Y.

Rider’s BASIC SCIENCE series

ENERGY by Sir Oliver Lodge, F.R.S. The long
awaited reprint of this classic exposition by the
eminent English physicist has been modernized,
edited and illustrated. #200, $1.25.

HEAT by Alex. Efron, E.E., Ph.D. While it is a
classical study of the subject, it progresses to the
modern concepts of basic thermodynamics and
their applications to heat engines such as turbo
props, ramjets and rockets. #200-2, $1.50,
MECHANICS by Alex. Efron, E.E., Ph.D. Initial
discussion covering vectors, their application to
moments and torques; the laws and theory of mo-
tion; energy, work, frictional forces and mechani-
cal efficiency provides the foundation for a more
Penetrating analysis of the subject. #200-3, $1.50.
LIGHT by Alex. Efron, E.E., Ph.D. Starting with
the various theories of light and the methods used
to_determine its velocity, the text considers its
behavior from the point of view of light rays.
Using the wave theory as a basis, reflection and
refraction’ are examined. Deals with optical in-
struments, light sources and energy, and recent
developments in illumination. #200-4, $2.25.
SOUND by Alex. Efron, E.E., Ph.D. Covers the
physical nature of sound and the characteristics
of hearing with all the ramifications of acoustics,
music instruments, the human voice. #200-5, $1.25.
LIQUIDS AND GASES by Alex. Efron, E.E., Ph.D.
‘While primarily concerned with the “why” of the
subject, this probing analysis includes discussion
of the practical applications of the theory. The
text covers such aspects as the behavior of liquids
and gases, pressures in fluids, Archimedes’ prin-
ciple, relative density, etc. #200-6, $2.10,
NUCLEAR ENERGY by Alex. Efron, E.E., Ph.D.
The atom, its makeup and uses are completely
explained. Starting with the history; the electron,
proton and neutron; natural radioactivity, alpha,
beta and gamma rays, detectors, isotopes, the book
progresses to advanced concepts such as the mass-
energy relationship, induced radioactivity, nuclear
fission, hydrogen bomb, etec. #200-7, $1.25.

ilable at bookstores, or order direct: SN-12

[ B\l JOMN F. RIDER PUBLISHER, INC.
116 West 14th Street, New York 11, N. Y.
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Professional Stethoscope <
Doctors, veterinarians, mechanics, stu-
dents, experimenters, farmers, breed-
ers, radio repair, TV men and others
use this stethoscope. Transmits low-
E:lu:hed heart sounds and murmurs,
xcellent for machinery noises. Real
Ford model with plastic bell and ear
tips. Metal parts chrome plated. Rub-
ber is pure gum. $2.50 each, pstpd.

HARRY ROSS  Sgientific & Lab dpparatus

63 Reade St., N. Y. 7, N. V.

EVERY MAN HIS OWN
LIGHTNING
CALCULATOR

CAN YOU — in 5 seconds

Name the day of the week on which May 1st, 1845,

fell . . .

Give the cube root of 42508549 . . .

® Tell how long it takes for money to double itself
at 59, compounded annually . . .?

or, in 20 second

Multiply 56837 by 2467
Divide 385623874169 by 89 . . .?

YOU CAN — MENTALLY!

perform these and many other feats after studying this
book!

Now you can learn how easily and quickly figure-
work can be speeded up using simple short cuts. Elim-
inate needless number juggling. Save time, drudgery.
Get greater accuracy!

Covering a wide range, from simple arithmetic on
up, the instructions given can be applied to an endless
variety of activities. The book will be found especially
valuable to executives and administrators, i s
and scientists generally, doctors, druggists, stock mar-
ket traders, bookk s and acc ts, and to work-
ers in numerous other occupations involving number
calculations. Check everyday accounts more quickly,
more accurately, and with infinitely less bother.

287 Pages e Self-teaching Exerclse with Answers
RAPID CALCULATIONS by A. H. Russell
$3.95 ¢ 10-Day Money-Back Guarantee e Order Now
EMERSON BOOKS, Ino.,, Dept. 866-L
251 West 19th Street, New York 11
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Get UNITRON’s FREE
Observer's Guide and Catalogon

ASTRONOMICAL TELESCOPES

This valuable 38-page book
is yours for the asking!

With artificial satellites already launched and space
travel almost a reality, astronomy has become today's
fastest growing hobby. Exploring the skies with a tele-
scope is a relaxing diversion for father and son alike.
UNITRON's handbook contains full-page illustrated
articles on astronomy, observing, telescopes and acces-
sories. It is of interest to both beginners and advanced
amateurs.

Contents include—

« Observing the sun,
moon, planets and
wonders of the sky

« Constellation map

« Hints for observers

« Glossary of telescope terms
« How to choose a telescope

« Amateur clubs and research
programs

INSTRUMENT DIVISION of UNITED SCIENTIFIC CO.
204-206 MILK STREET « BOSTON 9, MASS.

Please rush to me, fr

> of charge, UNITRON’S
ew Observer Guile & T 5X-1
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