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RADIO-CRAFT welcoines this opporiunity to present what is believed to be the first pub-
lished explanation wn simple terms of: (1) why high-fidelity programs are iransmitted
today over o chamnel width of 20 ke. i apparent contradiction of the fuact that Federal
Communications Commission regulations seemingly prohibit a broadcast-channel width
exceeding 10 kc.; (2) why it 1s necessary to transmit wp to 10,000 cycles (or 10 ke., which re-
sults i a channel width of 20 :c.); and, (3) how the improved transmissions have been effected.

ITH the announcement of sev-

eral commercially-available

high-fidelity receivers for home

use (*See Radio-Craft.), an in-
creasing interest is being expressed by
radio retailers and consumers concern-
ing the physiological as well as the
technical aspects of high-fidelity trans-
mission and reception.

It is pertinent, at this time, therefore,
to review briefly the significance of
“High Fidelity” as it concerns the audio
response versus frequency characteris-
tics, assuming that the amplitude dis-
tortion characteristics and signal-to-
noise ratio are satisfactory.

REYIEWING Ist PRINCIPLES
It is generally ac-
cepted that the nor-

mal ear can recog-
nize sound vibra-
tions of any fre-

quency from about
20 to 16,000 cycles
per second, All ordi-
nary sounds contain
one or more funde-
mental frequencies
and many harmonic
frequencies of the
fundamentals, The
higher-order har-
monic frequencies
are of decreasing in-
tensity and may even
be inaudible, but the
lower-order harmonies constitute a dis-
tinet portion of the sound—in some in-
stances the major portion—and are
termed “useful” harmonies.

In order to assist in “visualizing” the
frequency ranges encountered in ovdi-
nary sounds, several of the most common
musical instruments have been illus-
trated (Fig. 1) along with their cor-
responding range of fundamental and
of useful harmonie frequencies. It
should be noted that the fundamental
frequencies in all cases are included be-
low 5,000 cycles per second: whereas in

* “Remote- Cnnlru'!]ul Ilinh Fidelity Reeceiver” (Pacent
Rell, po 735, June
“Siownrt- \hruor Hirll T‘!:Iclity Bets  (Chassis \Indels
P1-82, 98-82, 010-82)," pp, 54D, 562, M:lrh 19,
b RCA \!IEH)T lll),l; I J:lLliﬂ \lm!e]s HF-2, HF-4, V-110,"
Feb,

"ngh Fldelity {Iues to 'rmm! f]tC.\ NF-1 hi-n setd,
pe, 154, Sept, 1918
YTOA Vietor \‘Im}ol -1 (Symphony) lll;.h Fidelity
R’I'Ilhn Superhet,” pp. 1504, 15913, Sept

"MeMurdo Silver Temoto-Controlled High- Ildelils e
celver,” p, 06, Aug, 1938,

** June 1939 Radio-Craft, p. 711,
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PROGRESS!

"Using as a demonstration 'lrish Tune
one radio station last
night showed how the tone frequency range
of broadcasting has been extended from
250 to 2,000 cycles in 1922, to 20 to 10,000
cycles in 1939, replete with overtones and
the delicate innuendoes of tonal color and
shading which make great music great.”
(From a mews item, last month, re-
garding a broadeast in conncction with
the programas, to increase radio listening,
for a week last month, sponsored by the
National Assee. of Broandeasters and the
Radie Manufacturers'

from County Derry,’

JAMES D. PARKER
Assistant Engineer, C.B.S.

most instances the “useful” harmonie
frequencies extend up to and even be-
yond 10,000 cycles per second. (**Major
Edwin H. Armstrong has said that even
frequencies as high as 18,000 cycles may
be useful in obtaining natural rendition
of music.—Editor)

It is the presence of the useful har-
monic frequencies that enables sounds
of different musical instruments which
have the same fundamental frequency,
or pitch, to be distinguished from one
another. This is also true of the human
voice except that, in this case, the useful
harmonic range is not so extensive.

It is obvious, therefore, that it is the
harmonic frequencies which constitute
the quality, or timbre, of sounds, and
it is the reproduction
of these harmonie
frequencies which
distingunishes high-
fidelity reproduction
from ovdinary repro-
duction.

The average radio
receiver now found
in the home, even
when operated with
the tone control in
the “Fidelity” posi-
tion, considering the
overall response
from receiver input
to loudspeaker out-
put, reproduces fre-
quencies only up to
approx. 4,000 cycles per second. Figure
1 also illustrates which of the common
musical instruments lack true tonal
quality because of the inability of the
receiver to reproduce the higher har-
monic frequencies. The darker pictures
indicate that only a small portion of the
frequency range is lost while the lighter
or “ghost” instruments lose considerable
or all of their characteristic harmonics.

Assoc.—FEditor)

HI-FI BROADCASTING

In anticipation of the present trend
towards true high-fidelity reception, the
Columbia Broadeasting System for
several years has been installing equip-
ment, built to more rigid specifications,
or modifying existing equipment so
that the equipment facilities are ecapable
of transmitting all frequencies in the
range of at least from 40 to 10,000
cycles per second.

At the C.B.S. studios the equipment
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Fig. 1. Visualizing not only veice and music funda-
mental but also harmonic frequency ranges.

in use has, for several years, been
capable of handling the above range of
frequencies from the input of the micro-
phone to the output of the studio channel
at Master Control.

At the WABC transmitter, from the
audio-equipment input to the antenna
output, the response-frequency charac-
teristic is substantially flat over the
above range of frequencies. Specially-
engineered lines having similar re-
sponse-frequency characteristics connect
the studios to the transmitter, which re-
sults in a flat overall response-frequency
characteristic from microphone input at
the studios to the antenna output over
the range from 40 to 10,000 cycles per
second, guaranteeing high-fidelity trans-
mission for those listeners residing in
the New York or primary service area.

This excellent overall response-fre-
quency characteristic has been brought
about by careful engineering, the utiliza-
tion of high-fidelity equipment all along
the line, and operation in accordance
with the best modern engineering prac-
tices. The microphone and amplifiers
must meet rigid specifications with re-
gard to low distortion, high signal-to-
noise ratio, and extremely flat response-
frequency characteristics. All lines of
appreciable length are compensated for

(Continued on page 107)
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any loss in the response-frequency charac-
teristic by using extended-range equalizers.
The installation of feedback in the WABC
transmitter played a major role in improv-
ing the response-frequency characteristic of
the station,

WHAT ABOUT "ADJACENT-CHANNEL

INTERFERENCE"?

The transmission of frequencies up to
10,000 eycles per second naturally signifies
wider side-band transmission, or, in other
words, the transmitter carrier frequency is
modulated plus or minus 10 ke. either side
of the carrier frequency.

This would seem to imply that, since the
station channel assipnments (in this coun-
try) are separated by only 10 ke., there
must result some form of heterodyne in-
terference between 2 stations on adjacent
channels. A consideration of the present al-
location of stations, as well as of the per
cent of energy actually contained in the
frequencies above 5,000 cycles per second,
soon makes it apparent that when receiv-
ing a station while in its primoary service
area, there will result no adjacent-channel
interference.

As is well known, (1) the high-power
stations on any one frequency either have
exclusive use of the channel or, if more
than one operates on one channel, employ
directional antennas, mutually protecting
each other’s service areas; or, (2) in the
case of lower-power stations, they are so
geopraphically located or employ directional
antennas, if necessary, so that certain well-
defined interference limitations are not
exceeded,

Although not so well known, it also is
true that definite interference limitations
are set up and maintained with repard to
stations on adjacent channels, and even, for
that matter, with regard to stations sepa-
rated by 20, 30, or even 40 ke. In other
words, the stations in the United States are
so situated, geographically, that the signals
on adjacent channels of a particular sta-
tion, are of negligible intensity within the
primary service area of the desired station.

Consequently, when located within the
primary service area of a station—in any
case where the desired signal is much
stronger than the signals of adjacent chan-
nels—a listener employing a high-fidelity
receiver can be assured that the intensity
of the signal is sufficiently greater than
that of the stations on adjacent channels,
so that side-band interference is not present.

When endeavoring to seleet a weaker
signal adjacent to a strong signal, however,
the lower frequencies of the strong signal
will interfere and be received as high-fre-
quency sounds (“hash,” cross-talk, ete.-
Editor). In a typical transmission, the
energy contained in the frequencies above
5,000 cyeles per second is less than—
roughly—10 per cent of the total cnergy
and, therefore, the high frequencies of the
strong adjacent-channel station would not
interfere with the low frequencies of the
desired station.

When listening to distant stations during
the evening or to particularly weak signals,
high-fidelity reception is not feasible, and
it becomes necessary to cut off the response
of the receiver at, say, 5000 cycles per
second. Under thiz condition, as mentioned
above, since the energy content above 5,000
cycles per second is small, adjacent-channel
interference on weak signals is not present

(Continued on page 109)
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Make Your Service Calls J
Pay Double with an ‘é}

R4 Ubtbs RECORDER

Sell customers
Records of themselves
—earn extra profits!

Now whenyou call to “'service” a set, take
along this new lightweight RCA Victor
Recorder. Make recording arrangements
while you're on the phone answering the
You'll find it’s easy to sell

Portable RCA Victor Re-

corder M1-12701 comes in
atrractive gray carrying case with
handle. Turntable speed 78 r.p.m.

“service call.”
—because everyone likes to hear himself

i : > di 2" -
S ] Will handle discs up to 12”. All nec

essary elements for recording and
reproducing, including RCA Aero-
dynamic Microphone. Employs out-
side-in recording method. $179.00*

AMATEURS!
This new RCA Victor Portable

This remarkable, compact instrument
makes records of amazing high qualicy.
With very little effort or investment on
your part, you can build a recording ser-
vice that will be a real money maker. Get
details from your RCA Victor distributor Recorder will double your DX en.

..ot fill our and mail the coupon below. joyment. With ityou can put che im-

A portant and interesting things

*Price f.0.b. Camden, N.J., subject to change without you broadcast or receive on records.
notice. Forfiner radio performance—RCAVictor
r' - ——— —

Radio Tubes.
Com Mercg)

- ————

b ——
PN\ RCA Mfe. Co., Tne b?”m? Depe. Rcg —] 5
£ il A en, N.
'PUT IT ON S A RECORD Db,cmuum. Plesse y

Igation full d send me withoug l
Recorders etails on RCA Viegr |
Name, e Il.l

S{rfﬂ__"““"_ - T "

RECORDERS e |

Commarcial Sound Section = RCA Mfg. Co., Inc. —— __ T Stare I

_—— e Te—

Comden, N. J. » A Service of Radio Corp. of America ——

YOUR LAST OPPORTUNITY TO GET THIS FREE BOOK!

Only a few copies of the RADIO REFERENCE ANNUAL are still available!
It’s the BIG, FREE BOOK of 64-pages you receive when you subseribe to
RADIO-CRAFT, The ANNUAL covers set building, servicing, public address,
test equipment, plus a number of other interesting topics, Send your lemltmmo
of One Dollar to RADIO-CRAFT, 99-R HUDSON STREET, New York, N.
and yeou will I('l.!'_‘l\-’l.' a Qi'llh‘\lll]}ilnn to RADIO-CRATIT for ‘:e&cn \Innths, .mtI
yvour {np\] of the RADIO REFERENCE ANNUAL will be mailed postpaid
immediately.

~-SAVE MONEY- P>

ON RADIO SETS AND PARTS
SEND FOR OUR FREE GIANT NEW CATA-
LOG ILLUSTRATING AND DESCRIBING OVER
1,000 MOMEY SAVING ITEMS.

UNITED RADIO COMPANY

1000 NW-NEWARK, N. )

EE AMPLI TONE
R 1939 Sourd Cataly,

INustrating our com-
plete line of modern
sound equipment.

Write for your FREE copy NOW!

BOX

AMPLITONE PRODUCTS €O,

135 Liberty St. New York City, N. ¥,

Please Say That You Saw It in RADIO-CRAPT
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After the wiring was completed but before
actually mounting the unit on the panel,
tests were made with it in operation to
select a frequency clear of local broadcast
stations. Once tuned to such a frequency
(by means of the screwdriver adjustment of
the oscillator trimmer condenser) it was
permanently mounted. It happens that it
was necessary to do this before mounting
the unit as the phono motor blocks access
to this adjustment serew in this particular
installation.

The use of a microphone was not con-
templated in this job. If it had been, the
microphone jack could have been removed
from the transmitter chassis and mounted
on the panel instead.

| PHONO FOR 3 SETS!

In the apartment where this job was done
there are radio sets in 2 of the bedrooms,
in addition to the main one in the living
room. These are within 30 feet or so of the
phonograph and its output-is readily picked
up on all of them—an interesting advan-
tage offered by the “wireless” system as
against wire connections between the phono
and radio. One of these bedroom sets pro-
vides pushbutton tuning and by pre-setting
one of the pushbutton circuits to the fre-
quency of the phonograph oscillator its out-
put is made quickly available at any time
that the phonograph is in operation,

In addition to remodeling jobs, there are
others where the phonograph equipment is
up-to-date but a wireless unit would pro-
vide advantages not now enjoyed. It’s a
thought which Servicemen can logically
promote. The “wireless” unit can simply be
placed on the turntable panel, or can be
mounted inside.

Even in cases where modern record play-
ers are in use the addition of a “wireless”
unit offers advantages and this is another
“angle” which the Serviceman (or dealer)
can profitably promote.

This article has been prepared from date
supplied by courtesy of Wholesale Radio
Service Co.

HIGH-FIDELITY
BROADCASTING
Continuwed from page 107)

even though the stations are transmitting
up to 10,000 cycles per second.

CARRIER HETERODYNE

There is, however, one further technical
consideration. As the stations are separated
by 10 ke., there is always present an in-
herent 10,000-cycle carrier beat note (or
“heterodyne’”). If the high-fidelity re-
ceivers can reproduce frequencies including
10,000 cycles per second, then this hetero-
dyne beat note can be heard. To counteract
this, the receivers must cut off just below
10,000 cycles per second.

The broadeasters have been, and are con-
tinually, exerting every effort toward effect-
ing high-fidelity transmission and the pro-
grams are produced with this consideration
in mind. The listener who avails himself of
high-fidelity reception not only obtains the
most nearly perfect reproduction, but en-
ables himself to receive the program with
the maximum amount of enjoyment and
ease.

Y L —

P.A. AIDS STEEPLEJACKS

When a foreman on the ground recently
went hoarse yelling instructions to painters
atop WOR’s magt the station’s engineers
set up a P.A. system to project orders
nearly 400 ft. upward!
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Model 432-A

$17.85

YOUR PROFITS
ASSURED

with these
NEW

TESTERS

When you buy Readrite testers you get
the best at a price you can afford to pay.
Your profit is assured with Readrite
quality and low cost investment. Readrite
has made tube testers since radio tubes

{
|
i

TODAY'S TESTER—TESTS
TOMORROW'S TUBES. ..

MODEL 432-A

® Today’s outstanding tube tester value—a
guaranteed quality tester at a price you can
afford to pay. The needs of tomorrow have
been anticipated by the advanced design of
Model 432-A, along with complete provision
for today's testing.

Greater filament switching ranges ..., 20
steps from 1 to 110 volts . . . . Anticipates
future filament voltages. Broader Testing
Facilities . . . . Checks Loctals, Single
Ends, Bantam Jr.,, Gaseous Rectifier, Bal-
last, the New High Voltage Series and all
other present types. Direct-Reading GOOD-
BAD scale . . . . 3" Triplett precision indi-
cating instrument (Grade “A” only). Ap-
proved RMA circuit. Neon shorts test—Sep-
arate plate tests on diodes and rectifiers.
Professional appearing black leatherette
case has handle and removable cover. Mod-
ernistic etched panel—black and polished
nickel . . . . as good as it looks.

Model 432-4 . . . . U.B.A.
Dealer Price $17-85

Model 432-A—7}2isa combination TubeTest-

first were used for broadcasting and re-
ceiving. Buy a lasting product from a
reputable manufacturer and  you buy
right. Honest repair service is a Read-
rite feature that goes with every tester—
our lasting reputation has stood the test
of this service we feel we owe to every
user. Made by a tester manufacturer with
a modern plant, modern equipment and
manned by thoroughly trained workmen.
BUY READRITE AND YOU BUY
RIGHT!

MODEL 738

D.C. Pocket Volt-Ohm-Milliam-
meter  with  precision  Triplett
instrument having two genuine
capphire jowel bearings. Has
solector  switeh,  molded  case.
Ranges: D.C. Volts 0-15-150-
750-1300 at 1000 ohms per volt;
D.C. Milliamperes  0-11a-
1560 O-500 low ohms, backup
cirenit: 0-500,000 ohms. Com-
plete with aceessories, U.H.A.
Dealer Price coseeess veas 57,00

MODEL 739
AC-DC Pocket Velt-Ohm-Mil-
liammeter with precision Trip-
lett instrument having two gen-
nine jewel
switeh,

bearings,

molded
Ranges:  AC-DC Volis
0-750-1500  (DC 1000
er volt); DLC. Milllam-
0-500  low
Complete
A. Dealer

sapphire
selector

0-15-
ohms
pores 0-13%-15-150;

ohmsa; 0-500,000 oh
with accessories, UL
Price

r--------------—-----------

READRITE METER WORKS

summer months.

for complete details.

er and Volt-Ohm-Milliammeter in a similar ! n, Ohio
case, but slightly larger. Volt-Ohm-Milliam- : 816 Collegs B, Bluftion, . o
meter panel is a separate section. Ranges: g Please send me more information on
AC-DC Volts 0-10-50-250-500-2500 (DC at s O Model 432-A; '
1000 ohms per volt); DC Milliamperes 0-1- 8 3 Model 738;
10-100; Resistance .5 to 500 with 25 ohms ¥ .
center scale; 0-100,000 and 1% Megohms. : S
Model 432-A—742 U.S.A. B AJDIESs v
Dealer Price 526-85 : G iy IO Lo iigas g
—_— I = - T ety S, SN,
CLOSING DATE OF $4,000 PUBLIC-ADDRESS |

CONTEST EXTENDED

Complying with many requests from our readers that we extend our Contest over
a longer period of time in order to permit them to take advantage of P.A. installa-
tions made during the summer months, we have extended the closing date of the
Contest from midnight, August 10, 1939,
other branches of the radio industry, the sound business is at its peak during the

If you have already made a P.A, installation or if you contemplate making one
shortly, take advantage of this extension and shoot-in your description of the joh—
rental or otherwise—according to the rules of the Contest. See pgs. 80 and 106

to midnight, September 10, 1939. Unlike

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form "“Evidence of (.‘mm-‘p.':‘mn" with
inatructions for wse and “Sehedule of
Government and Attorneys Fees"'—Free

LANCASTER, ALLWINE & ROMMEL
Registered Patent Attorneys
436 Bowen Bldg. ‘Washington, D. C.

Plense Say That You Saw It in RADIO-CRAFT

L1 orrespondence Courses In
| RA%IO and EplECTRICALEENGINEf.RING
pSl ELECTRICAL ENGINEERING Got good graep

trienl fleld. Prepare yourself, at Low Cost, for secure fu-
hire, atern,  simolified, you ean understand ouickly.
RADIO ENGINEERING Extra fine course in radio, pu
lie address, photo-electric work.
Traina you to be super-service man, real vacuum  tube
teehnician. Exper. kits d. D n completion,
2 Deforred

T .
Filion.é-ﬁE. elther course. payment wlan.

Get coples of school eatalogs, student
LINCOLN ENGINEERING SCHOOL, Bex831-CA. LINCOLM, NEBR,

magazines, complete details. SEND NOW!



