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ADVANTAGES OF FM!

The listener to frequency-modulated programs
hears more stations and better music undam-
aged by interference, natural or man-made.

HE frequencies from 88 to 108

megacycles today embrace the finest

system of aural broadecasting which

has been available to the public
since the beginning of radio history. Yet
not so long ago it was believed that any
frequency above 30 megacycles was lim-
ited strictly to service as far as the hori-
zon and that the generation of large
amounts of power at these shorter wave
lengths was an impossibility. It took
World War II to inspire the miracles of
engineering which have made it pos-
sible to develop kilowatts of power in
the vicinity of 100 megacycles.

The miracles were not confined solely
to transmitting developments. Receiv-
ing-tube design also advanced, keeping
step with transmitter research. A tre-
mendous amount of research was also
undertaken on high-frequency antennas
and v.h.f. propagation. The accumulated
experience led the Federal Communica-
tions Commission to assign FM broad-
casting to the 88 to 108-megacycle band
which only a few years before had been
considered an absurd assignment for
broadcast service.

How greatly FM has progressed since
1ts original assignment to this frequency
band is illustrated by the fact that there
are now a number of FM broadeast sta-
tions operating with effective power in
excess of 200 kilowatts. It is estimated
that there are over 1,620,000 FM home
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receivers in use today. They are com-
mon pieces of living room furniture,
whereas ten years ago a superhetero-
dyne receiver operating at 100 mega-
cycles would have been even a labora-
tory curiosity.

Now comes the question—of what use
and what advantage is this new system
of broadcasting to the average person?
The first advantage is the well-kmown
one of high audio fidelity. The chart in
Fig. 1 shows the extended audio range
possible with FM. Full frequency re-
sponse to the limits of human hearing is
possible because the 20-megacycle width
of the FM broadcast band accommo-
dates wide-band stations with ease,
whereas the approximately 1-megacycle
wide AM broadcast band poses a prob-
lem of frequency conservation. In addi-
tion wide-band FM is inherently free
from noise.

The FCC has set up frequency-re-
sponse standards and requires compli-
ance with these standards within + or

— 1 db from 50 to 15,000 cycles. Dis-
tortion requirements are as follows:
Modulating Maximum
Freguency Permissible
{Cycles) Distortion (9%)
50 to 100 3.6
100 to 7500 2.5
7500 to 15000 3

Before a license is issued, the larger
FM Stations are required to submit ac-
tual measurements from microphone
terminals to antenna showing that the
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the map above shows how serious are the effects of static on ordinary AM transmissions. Many
southern areas can have satisfactory radio program service only with static-free EM.

By LEIGH L. KIMBALL*

over-all system has the required fre-
quency response and meets distortion
specifications.

The advantages of FM are not limited
to high-quality program transmission
only. FM offers real benefits to broad-
cast listeners who live beyond the nor-
mal nighttime service ranges of AM
transmitters. _

The degree to which AM broadcasting
deteriorates at night is amazing. Mil-
lions of listeners in this country who
live in rural and semirural areas night-

“ly experience a tremendous reduction in

available AM program service. The
number of stations in the country has
more than doubled since the end of the
war. Right now, there are more than
1,970 AM stations on the air or under
construction. As & result, most of them
are operating under inereased interfer-
ence conditions at night when sky waves
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Fig. I—FM reproduces the full audio range.

cover tremendous distances compared
to ground-wave coverage in the day-
time. After sundown, these sky waves
may travel halfway or further aecross
the country, to interfere with any or all
other stations on the same channel, In
the early days of broadcasting, when
there were fewer stations, sky-wave
transmission was a boon—people de-
veloped their first keen interest in radio
by sitting up into the wee small hours
to listen to distant stations, But today,
sky-wave propagation in the form of
interference from other stations on his
channel has become a plague to the
broadecaster. |

Of the AM stations now licensed, 851
(more than half) are class IV locals, all
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of which are crammed into six of the
101 channels available for AM broad-
casting—an average of about 142 sta-
tions per channel. These stations range
irom 100 to 250 watts and serve a

radius of anywhere from 20 to 50 miles.

in the daytime, depending upon fre-
quency and soil conduectivity in the area.
At night, the interference-free coverage
of a local station in most areas is re-
duced to something less than a 5-mile
radius, due to interference from all the
other stations on the same channel.

FM coverage area is practically con-
stant. The distance signals can cover
at this high frequency is roughly the
same during day or night. Interference
from other FM stations is much less
than with AM because the desired FM
signal need be only twice as strong as
the interfering signal on an adjacent
channel to blanket it completely. A de-
sired AM signal must be 100 times
stronger than an interfering AM signal.

Because of these factors, a greater
number of FM stations can be assigned
in a given area, and can give more com-
plete coverage than a smaller number
of AM stations. This is a much more
effective system for all concerned—the
broadcaster, the time-buying advertiser,
and the vast majority of listeners. Be-
cause of the stability of FM coverage,
it was possible for the FCC to set up a
-tentative allocation plan to serve as an
allocation guide for FM broadecasting
throughout the country. The plan pro-
vides for two types of FM broadcast
stations. The first is the class A station,
designed to serve small communities and
towns other than the main city of an
area and its surrounding rural area.
These stations are limited to an effec-
tive radiated power (effective radiated
power — transmitter output power X
antenna power gain X transmission line

efficiency between transmitter and an-

tenna) of 1 kilowatt and an antenna
height of 250 feet above the average
terrain. Twenty FM channels have been
set aside for use by class A stations.

The second type is the elass B station,
designed to render service primarily to
a metropolitan district or principal eity
and its surrounding rural area.

The allocation plan also divides the
United States into_ two areas to tailor
the class B stations to the different
needs of the country. Area I includes
southeastern New Hampshire; all of
Massachusetts, Rhode Island, and Con-
necticut; southeastern New York as far
north as Albany-Troy-Schenectady; all

of New Jersey, Delaware, and the Dis- =

trict of Columbia; Maryland as far
west as Hagerstown; and eastern Penn-
sylvania as far west as Harrisburg,
These are generally the more densely
populated areas which can better sup-
port a larger number of FM stations,

antenna height of 500 feet. If the an-
tenna height is greater than 500 feet,
the radiated power must be sealed pro-
portionately but in no case may the
radiated power exceed 20 kilowatts. As
an example, the radiated power must be
reduced to 3 kilowatts for an antenna
height of 1,000 feet. Incidentally, this
illustrates graphically the relatively tre-
mendous effect upon coverage of height
as compared to the effect of power.

The minimum power in Area II is 2
kw and the minimum antenna height
is 350 feet. No limit is placed upon the
power and antenna height of class B
stations in Area II, provided that the
new station does not interfere with ex-
isting stations. Consequently, stations in
this area are able to serve the sprawling
rural area. A considerable number of
construction permits have been issued
for 450-kilowatt stations.

As an example of the way the tenta-
tive allocation plan works, 20 class B
channels have been assigned to serve the
entire metropolitan area of New York
City on a constant day-and-night basis.
In addition to these 20 channels, there
are 13 class A channels available to
serve local interests, making available
a total of 33 M stations in the New
York area.

The pattern is the same throughout
the country. In general and wherever
practical, cities have been assigned
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channels on a population basis. Smaller
cities capable of supporting relatively
few stations have been assigned rela-
tively few channels, and the larger cities
been

have assigned correspondingly

Fig. 3—Approximate ranges of FM stations.

larger numbers of channels. Because of
methodical planning by the FCC, the
most efficient channel usage for FM
broadeasting facilities has been assured.

The map in Fig. 2 illustrates what
coverage may be obtained by FM sta-
tions according to the coverage predic-
tion system set up by the FCC. It com-
pares the predicted coverage area of
one FM station with the coverage ac-

(Continued on page 60)
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but other sections may be added as re-

quired. The rest of the country is in
Area II. P _

Class B stations in Area I are licensed
to operate with not less than 10-kw ef-
fective radiated power with an antenna
height of 300 feet and a maximum of
20-kw effective radiated power with an
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Fig. 2—Correlation between predicted and actual coverage of typical FM broadcast station.
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The Dumont Imputuner tunes continyously from 44 to 216 megacycles
without a break, covers all 13 channels as well as FM, amateur, and
For ease and convenience of operation no band
switching of any kind is required when tuning from channel to chan-
Just one simple operation to reach

aviation channels.

nel with the imputuner system.
any desired station,

Stantard Mol

Complete Line of

TELEVISION ASSEMBLY’S

(hampin Do

WITH

DUMONT INPUTUNER

\W Y Champion medel
1 273

12" Champion model

303.10

15" Champion model

393.10

All Television Assemblies are complete and in-
clude: 29 RCA Tubes-plus CR Tube-Heavy Duty
RCA 6.8 oz slug 12" PM Speaker-Specially de-
signed dipole antenna with 60 ft. lead in.

10" Standard model 12" Standard model 15" Standaid model

229 259

349

Superior performance is obtained with a new IF Video & Sound IF Strip

25% DEPOSIT— (Pat. Pend.) aligned, wired,
BALANCE
c. °. p‘

on a separate chassi:

pretuned, tubed and tested. All circuits are

contained on one chassis ready to use with the front end unit supplied.
This front end will handle 13 c{a

nnels and is aligned and tested, mounted

to the television chassis. It
Thess units utilize a clipper

RADIO

Merely

t B plus filament and output IF leads

is not necessary to make any RF alignments.
circuit which filters out ignition noises.

COMPANY

509 ARCH ST. PHILADELPHIA 6, PENNA.

FM SWEEP GENERATORS
(Continued from page 25)

a ’scope for optimum alignment of all
FM and AM receivers and tuners. FM
receivers must be properly aligned to
take advantage of the high-fidelity and
noise-free characteristics of the Arm-
strong and ratio-detector circuits.

The following is a list of features
incorporated in different types of FM-
AM signal generators, with a deserip-
tion of each type. The cross index lists
popular makes of FM-AM signal gener-
ators and the features each includes, as
well as their relative prices. Experience
indicates that wide-band television
sweeps combined with such instruments
are impractical and prohibitively expen-
sive. A separate restricted-range r.f.
generator with 10-me sweep has proved
more satisfactory.

FREQUENCY RANGE: Continuous cov-
erage from 100 ke to at least 110 me is
essential to cover all services. All fre-
quencies should be fundamental — not
harmonies.

NUMBER oF BANDS: More bands mean
better dial accuracy. However, an exces-
sive number of bands is time consuming.

FM DEeviaTiON-RANGE: Must be at
least =150 ke wide to permit visual
analysis of wide-band FM receivers. An
additional narrow deviation range per-
mits accurate alignment of i.f. stages of
high-fidelity AM receivers. Calibrated
variable deviation is a valuable feature
since it enables direct reading of i.f.
band width which indicates fidelity re-
sponse. For example, if the i.f. signal is
fed into the converter, the discriminator

Fll

pattern may be viewed on the ’scope and
measured directly in kilocycles on the
deviation scale of the generator.

FM Sweep FREQUENCY: Ability to
vary the deviation rate is useful. It per-
mits a point-to-point oscilloscope check
through the whole set from speaker to
antenna with one setting of the signal
generator.

OuTPUT CALIBRATION: It is almost im-
possible to design a signal generator
whose output voltage doesn’t drop as
the frequency is increased. Response
curves therefore have little meaning
unless the output level can be corrected
with frequeney. In addition, a calibrated
direct-reading meter can indicate the
signal-to-noise ratio, sensitivity, and
gain per stage. This is a quick way to
find a defective tube or cireuit.

AMPLITUDE MODULATION: A variable
audio oscillator included means an ad-
ditional instrument at the same price.
It can be used externally to test audio
response, speaker and cabinet resonance, '

VARIABLE MODULATION PERCENTAGE:
Standard feature—should be included
but not critical as to percentage of vari-
ation permitted.

OSCILLOSCOPE SYNCHRONIZATION: Un-
less a ’scope is synchronized, it will be
impossible to get a stationary pattern.
Clip leads can be used to pick up exter-
nal synchronizing voltages but are in-
convenient and apt to introduce phase
distortion.

OsCILLOSCOPE PHASING: A phasing
control eliminates a double image on the
’scope. Phasing can be adjusted with a
potentiometer and condenser hung on
the horizontal input terminal, but the
usual objection to haywire applies.

Accuracy: Usual standards prevail.
Should be weighed against the type of
pointer and scale, since ability to read
calibration is equally important. Opti-
mum arrangement. would be highest ac-
curacy obtainable plus a large dial,
preferably protected and having a
knife-edge pointer.

Di1AL TyPE: Protected dials retain
calibration better than unprotected ones.
A large dial and thin pointer permit
more accurate reading of calibration.

ADYANTAGES OF FM
(Continued from page 27)

tually obtained, The correlation between
the two is good. In general, field meas-
urements have shown that FM stations
are obtaining coverages very close to
what has been predicted.

Fig. 3 illustrates the approximate
ranges of various classes of FM sta-
tions. There is considerable variation
due to local conditions, but they are
roughly as follows:

Radius

in miles

13.5—Class A station, 1 kw effective
radiated power, antenna height
250 feet, in Area I with the maxi-
mum permissible interference un-
der FCC standards.

32.0—Class B station, 20 kw effective
radiated power, antenna height
500 feet, in Area I with the maxi-
mum permissible interference un-
der FCC standards.

RADIO-CRAFT for



38.0—Class A station with no interfer-
ence such as would be the case for
all but the most densely populated
sections of Areas I and II, power
and height as above.

65.0—Class B station in Area II, power
and height as above.

102 —Class B station in Area II de-
signed for rural coverage, effec-
tive radiated power 160 kw, an-
tenna height 1580 feet above
average terrain. (Radio KRNT,
under construction at Des Moines,
Iowa.)

Today, there are more than 500 FM
stations on the air, and the FCC has au-
thorized the construction of over a thou-
sand FM stations to date,

The existing 400 stations provide pri-
mary service to an area in which 60
millibn people live, and it is expected
that 1,000 F'M stations will be on the air
by the end of 1948. These stations will
serve 117 million people—849 of the
population of the United States.

The FCC should erack down on per-
sons or companies who have secured
construction permits for FM broadcast
stations but have failed to erect a sta-
tion, says the FM Association. A resolu-
tion to that effect urges that the FCC
be asked to “investigate carefully” all
applications for extension of time where
construction permit holders have not put
their stations on the air within the time
specified.

RADIO QUIZ
By HAROLD GLENN

Check your radio knowledge. Any
question may have more than one cor-
rect answer and, in at least one case all
answers are correct.

1. Mercury-vapor rectifiers are used
for their (a) low voltage drop, (b) high
peak inverse voltage, (c)_heavy current

2. The condenser-input filter is good
for (a) light loads, (b) low output volt-
ages, (c¢) heavy loads.

3. A swinging choke is used to (a)
vary the bias, (b) improve voltage reg-
ulation, (¢) handle moTe current.

4. Condenser-input filter circuits re-
quire insulation protection for voltages
(a) equal to d.c. output plus a.c. input,
(b) 1.41 x d.c. output, (¢) 141 x ac.
input.

5. The most common method of cou-
pling r.f. stages together is (a) resist-
ance, (b) transformer, (¢) capacitance.

6. Capacitance within a tube is be-
tween (a) plate and grid, (b) plate-and
cathode, (¢) grid and cathode.

7. The deflector plates in beam-power
tubes take the place of (a) control grid,
(b) suppressor grid, (c) plate.

8. A supercontrol radio amplifier has
the least amplification when (a) the
grid is most positive, (b) the plate is at
the saturation point, (¢) the grid is
most negative.

0. Selectivity in a receiver means (a)
grid bias.

10. The output transformer has (a)
high_primary -resistance, (b) step-up
furns ratio, (c) _low secondary resist-,
ance. (See page 82 for answers)
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These Books Keep You On Your Toes!

Here are a total of 640 pages of downright practical knowledge to help you keep punching away
at the unknown factors of radio until you have mastered them. Every one of the 10 is worth many
times its 50c price if you will just apply a small portion of the information gained to your daily
work. You'll be glad you have the complete set handy whenever you are trying to work out a
particular problem in construction, testing or servicing. You'll like the easy-to-read type—the clean-
cut printing—the smart, modern, flexible covers, and the great number of illustrations. They all
help to make learning a pleasure. Order as many as you need today—better still, make it all 10.
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No, 20—HANDY KINKS AND SHORT
CUTS. A carefully edlted compilation of
time savers. Kinks on Antennas—Tower
Supplies —Test Equipment— Servicing—In
the Shop—Phonographs and Amplifiers—
Coils and Transformers—DMiscellancous,

Mo, 30—UNUSUAL PATENTED CIR-
CUITS, 1944-1946, A gold mine In new
hook-ups! A selection of unusual eireuits,
many a result of wartime research—of great
value to anyone interested In eleetronics,
Control Clrenits—Detectors and Amplifiers
—TPower Supplies—Miscellaneous Clrcuits—
Foreign Clreults,

MNo. 31—RADIO QUESTIONS AND
ANSWERS. Answers to most frequently
asked questions, Clear schematies. Ampli-
flers—Recolvers—Transmitters — Meters and
Test Equipment—Interphones—Power Sup-
plies—Phono Ampliflers—I*. A, Systems.

No. 32—ADVANCED SERVICE TECH-
NIQUE. An up-to-date collection of infor-
mation for the advanced serviceman: Visual
Alignment—Tracking Problems — Negative
Feedback—Tone Control Clrenits — Adding
Microphones to Sets—DMatching Loudspeak-
ers—Itemote Juke Doxes—Servicing Record
Changors—Hum Elimination—¥M Servicing.

No. 33 — AMPLIFIER BUILDER'S
GUIDE. Invaluable for the desizner and
bullder of audlo cquipment, Tells how to
bulld a wide varlety of amplifiers. Detailed
design Information on: Tush-Pull—FPhase
Inversion—Dass and Treble Boosters—Vaol-
ume Expanders—Resistance Coupling—In-
ternal Feedback.

No. 34 — RADIO- ELECTRONIC CIR-
CUITS. An extensive collection of eircult
diagrams, with brief, to-the-point deserip-
tions of each, including: Inter unica-
tions Systems—T'ower Supplies—Balaneing
eireults—V. T, Voltmeters—Amplifiers—Re-
ceivers — Phono  Amplifiers — Short Wava
Adaptors—Electronic Iielays.

No. 35—AMATEUR RADIO BUILDER'S
GUIDE. F¥or the “ham" who builds his
own. FPractieal, down-to-garth. Tells ¥you
how to Bulld: A 2 Meter Band Acomn
Tube Set—Miniature Communications Ie-
ceivers—Long  Lines Transmitter—Begin-
ner's Transmitter — Preselector — Rotary
Beam Aerlal—Power Supplies, ete.

No. 36—RADI0 TEST INSTRUMENTS.
A MUST for overy radio man. This latest
book on building test equipment places em-
phusis on practical construction of: Signal
Tracers — Capacity Meters— Portable and
Dench Multi-checker—8Signal Generators—
Tube Checkers—Electronic. Voltmeters—and
many others.

No, 37—ELEMENTARY RADIO SERV-
ICING. For the radio man who knows
1ittle about servicing, How to get started,
and even more important, how to keep go-
ing: Planning the Service Shop—Equipping
the Shop—Systematic Circuit Checks—Sig-
nal Tracing Methods—Servicing the Midget
—Soldering—Servicing  Volume Controls—
How to Service Speakers.

No, 33—HOW TO BUILD RADIO RE-
CEIVERS. This book contains a sufficient
variety of sets to appeal to every radio fan,
Includes: Short-Wave, Broadeast, Portable,
A.C. Operated, Minlature and Standard
Recelvers. Complete coll-winding data.
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