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N December first, FM stations
start testing on the new high-ire-
quency bands. From January
first, operation will be in the “up-

stairs” portion of the spectrum., The new
frequency allocations are: Educational;
88-92 Mec., Commercial Broadcasting; 92-
106 Mec. (see chart). At that time, FCC
published a report oi the proposed alloca-
tions from 25,000 to 30,000,000) kilocycles.
This report fixed the irequencics at the
place they now occupy. Panel 2 and 5 of
the Radio Technical Planning Board
recommended that FM broadcasting be re-
tained in its present place in the spectrum,
ie., in the 40 to 50 Me. region, Those who
opposed the recommendation believed that
FAI should be moved to a higher place in
the spectrum to avoid skywave interfer-
ence,

Before a decision could be reached as to
TFM's place in the radio spectrum, careful
consideration had to be given to the propa-
gation problems created by skywave inter-
ference of the “burst,” “sporadic E" and
“F2 layer” types.

The ionosphere’s E layer reflects or re-
fracts broadcast frequencies so that long
distance reception is possible, The I' layer
(120 to 180 miles above sea level) reflects
or refracts short waves that pass through
the E layer (60 miles above .sea level),
thus making possible short-wave reception
from distances of four and five thousand
miles or greater (See Fig, 1). These layers
vary in density and in height with changes
in seasons, and time of day, and are subject
to “magnetic storms.” These layers respond
in the same manner for higher frequencies
with the added inconvenience of sudden
and unpredictable changes. The height and
the positions vary almost constantly, with
the result that a radio wave passing
through the E laver might at one moment
be refracted back to earth at a given angle
and then, because of the change taking
place, be sent back at a different angle.
Since it is this angle of reflection that gov-
erns the point at which the wave strikes
the earth, the sporadic or sudden and inter-
mittent effects have disastrous results on
the FM signals.

A sporadic E layer transmission on 44.3
Me. was received in the vicinity of Atlanta,
Georgia, from a station in Paxton, Massa-
chusetts, during 12 percent of the time in
July, 1944, with sufficient intensity to cause
interference at 50 microvolts/meter. Inter-
ference of this type was experienced for
shorter periods at intervals throughout the
entire year. Interference 12 percent of the
time during even one month would not re-
sult in good FM service,

Sporadic E and F layer transmissions
are rare indeed in the 100 Mec. region.
Present experience supports the view that
I layer transmissions would be negligible
in the vicinity of 80 Mec. and that sporadic
E would be approximately 1/100 as trouble-
some at 80 Mec. as at 40 Mc. The virtual
disappearance of skywave interference
above 80 Mec. solves the chief propagation
difficulty for FM and eliminates the prin-
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cipal obstacle in the way of permanent
establishment of a new basic system of
radio broadcast service. .

The suggestion was made that zoning of
stations within the limits of skip distance
would be a means of avoiding skywave
mterference. Such a plan would be uneco-
nomical since it would require a great many
more frequencies. Moreover, a zoning plan
would not be practicable because of the
difficulty of predicting’ the areas of inter-
ference. A slight increase in tropospheric
wave interference may be expected between
40 and 80 Me. This effect may be negatived
by a somewhat greater geographical sepa-
ration between co-channel stations, Thus the
problem can be solved effectively by proper
station allocation. Multipath distortion is
not generally regarded as a difficulty which
would seriously impair FM service either
in its present band or in the suggested
higher frequencies,

“Shadows” would he more pronounced at
100 Me. than at 50 Me. Reduced field inten-
sitics due to shadows in certain areas,
should they occur, is not believed to be
sufficiently serious to impair FM service.

. Skywave transmissions would be negli-
gible in the vicinity of 80 Me. and would be
practically non-existent beyvond 100 Me.

The channel width is of greater impor-
tance to this service than any other factor,
including its position in the spectrum. At
the present time, the Commission’s rules
prescribe a channel 200 Ke., wide. A reduc-
tion in channel width to 100 Kec. would
cause a 6 db. loss in the ability of the FM
receiver to discriminate against electrical
noises and co-channel interference would be
increased,

As a compensation for the lower quality
of FM service resulting from halving the
channel width, it is contended that the
number of available channels could be
doubled. However, this benefit does not
follow, since the geographical separation of
co-channel stations would have to be great-
er, particularly in the congested metropoli-
tan areas where the need for channels is
greatest. Additional objections to a 100 Ke.
channel are based on the stringent require-
ments that such a change would impose
upon the receiver design, particularly with
respect to oscillator drift or receiver sta-
Lility, Finally, in the event that multiplex-
ing of facsimile with FM broadeasting
should prove feasible, such multiplexing
would be extremely difficult if not impos-
sible if the channel width were reduced to
100 Ke,

Since it is possible that the FM band may
ultimately extend from 78 to 108 Me., it is
probable that FM receiver manufacturers
will build sets to encompass the entire
range, minimizing obsolescence of receivers.
Existing FM stations will not be required
to move to new assignments in this band
until new receivers are available and in
the hands of the public.

480 to 920 Mc. has been made available
for experimental television. 460 to 470 Mec.
has been allocated to a new “Citizens’
Radiocommunication Band.” This service

(Continued on page 191)
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DOUELE SENS'TIVITY

D.C. VOLT RANGES

0-1.25-5-25-125-500-2500 Volts, at 20,000
ohms per volt for greater accuracy

on Television and other high resist-
ance D.C. circuits,

0-2.5-10-50-250-1000-5000 Volts, at 10,000
ohms per volt,

A.C. VOLT RANGES

0-2,5-10-50-250-1000-5000 Volts, at 10,000
ohms per volt.

OHM-MEGOHMS

0-400 ohms (60 ohms center seale)
0-50,000 ochms (300 ohms center scale)
0-10 megohms (60,000 chms center scale)

DIRECT READING OUTPUT LEVEL
DECIBEL RANGES
—30 to -+3, -+15, 29,
+43, --55, +69 DB

TEMPERATURE COMPENSATED
CIRCUIT FOR ALL CURRENT
RANGES

D.C. MICROAMPERES

0.50 Microamperes, at 250 M.V.

Long Scale, Wide Range Volt-Ohm-Milliammeter

D.C. MILLIAMPERES
0-1-10-100-1000 Milliamperes, at 250 M.V,

D.C. AMPERES
0-10 Amperes, at 250 M.V, b

OUTPUT READINGS

Condenser in series with A.C. Volts for
output readings.

ATTRACTIVE COMPACT CASE

Bize: 24" x 514", A readily portable,
completely insulated, black, molded
case, with strap handle, A suitable
black leather carrying case (No. 629)
nlso available, with strap handle.

LONG 5” SCALE ARC

For greater reading naccuracy on the
Triplett RED ® DOT Lifetime Guar-
antecd meter,

SIMPLIFIED SWITCHING CIRCUIT
Greater ease in changing ranges,

ELECTRICAL INSTRUMENT CO. srurrron, omio

would be of some value during emergencies
when wire facilities are interrupted as a
result of hurricane, flood, earthquake, or
other disaster, as has been so ably demon-
strated by the invaluable work the hams
in the amateur service have performed in
the past with large numbers of low-power
sets.

In view of the controversy over the new
allocations and their effect on the present
FM set owner, Radio-Craft contacted the
leading manufacturers and FM broadcast-
ing companies, asking the following ques-
tions :

1. What is your opinion as to the effect
the new al.ocations might have on the sales
of FM?

2. What will happen to the present FM
sets?

3. Do you (in the case of the manufac-
turers) intend to put out a service bulletin
informing the radio serviceman how to
proceed o the scrvice of your FM sets?

4, Would ~vou recommend converter
units for the present FM sets?

5. Would it be better from your stand-
point if the user were to return the set to
your factory's repair department rather
than have a serviceman repair it in his
shop?

6. What effect, in your opinion, will this
new set-up have on television?

7. What do you plan in post-war FM?

These questions were asked by telephone
and by wire,

The replies follow:

Mr. W. J. Halligan, President of The
Hallicrafters Company “believes that the
new allocations will greatly increase the
sales of FM sets. Converters are recom-
mended, The FCC did an excellent job
under difficult circumstances.”

Mr. E. G. May, Sales Manager of Sen-
tine] Radio Corporation states: “The new
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(Continued from page 163)

allocation results in increased cost in re-
in transmitters, , . .

ceivers and changes

plugged into a phonograph jack of the
regular receiver and thereby employ only
the audio system.”

Mr. Isidore Goldberg, president of Filot
Radio, believes that two bands are neces-
sary at present; otherwise sales will be
affected. He states: “Sets now out of date

(Continued on page 216)

combining to result
in reduced sales. . ..
From a technical
standpoint . . . the

250 f
Km

improve service to
the actual purchaser
and may . .. prove to
be a desirable pro-
cedure.”

Mr. Ray H. Man-
son, President of
Stromberg - Carlson
Company is also of
the opinion that the
change will delay the
advent of full com-
mercialized FM on a
standard now com-
parable with AM. In
regard to converters,
he states: “the only
type which will give
completely satisfac-
tory service is one
which has a complete
R.F. system, up to

and including the de-

tector, so that this
converter may be

DECEMBER,

This cross-section of
earth and sky depicts
the various reflecting
layers which turn back
different radio waves.
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DIRECTORY

PREPARE NOW FOR SKILLED jOBS IN RADIO AND ELECTRONICS
MAKE a place for yourself in a new world of radio and electronics—a world in which

revolutionary electronic developments will require highly specialized technical
knowledge. Take a good course now to fit yourself for a good paying job. The training
you need can be supplied by one of the schools advertised in this publication.

b |

= = DEGREE v 27 monrns
Complete Radio Englneering Course in 27 months,
Bachelor of Beienco Degree. Radio (television, talk-
ing plctures  and the vast clectronic field) offers
unusual opportunities, Men and women. VETER-
ANS under the G.IL Bill or Publle Law 16 can
complete work here in shorte: 1 Speclal

RADIO

Traln with professionals, Com-
ploto, Intensified courses; Re-
pair & Maintenance, Communi-
cations, High-speed telegraphy,
Slip transcription, FCC exams,

elc.

High School Students ac-
cepted for training as Mer-
chant Marine Radio Officers.
Gov't sponsorship availoble to
o T \retc;l;u. i "
] o School managed by radio men.
45 W. 45th St., Dept. RC, New York 19, N.Y.

MELVILLE BADIO INSTITUTE

me,
Courses.  Courses * also
Electrical, Mechanleal, Chemical. Acro-
nautical Engineering; Business Administration. Ae-
counting. Secretarial BSelence, Tultlon, living costs
low. Enter January, March, June, September..62nd
year. Write for Catalog .

24125 College Ave. Angola, Ind.

TRI-STATE COLLEGE

RCA INSTITUTES, Inc.

Offer thorough training
courses in all technical phases of

Radio and Television

DAYS—EVENINGS WEEKLY RATES

VETERANS: 5oh oo s mopras

For Froe Catalop Write Dept. RC-45

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 VARICK STREET NEW YORK 13, N. Y.

RADIO—

hnlelan and Radio Communications eourses.
E:ul%‘:tgr";::i for new classes starting first MONDAY
of eath month. Day and Eveninp Classes,

AMERICAN RADIO INSTITUTE
101 West 83rd St, New York 23, N. Y.
APPROVED UNDER GI BILL OF RIGHTS.

st
FPrep. Dept. Also Refresher
in Civll,

Correspondence Courses In

awinrl RADIO .nd ELECTRICAL ENGINEERING
8| ELECTRICAL ENGINEERING 52505

trical field. Prepare yourself. at ure
understand gulckly.

futurs. Modern, simplified, you can
Mnlu E"n'"EEﬂI"a &tﬂ fine course in radlo, pub.
llc address, photo-electria work.
Tralns you to be super-service man, real vacuum tube
techniclan. Servicemen needed badly. Diploms on comple-
tion. Tultlon 335, elth . Deferred payment plan.
Get coples of school catalogs, student
magazines. complete detalls. SEND NOW]

LINCOLN ENGINEERING SCHOOL 5p2icsz
B SENDING o7
"’_};’:nu:nﬂuo?;é:@

Be a “key” man, Leam how to send and
recelve messages in code by telegrash
and radio, T necds th
f men for jobs. Good pay, adventurs,
interesting work. Learn at home quick-
va' through fampus Candler System.
Vrite for FREE BOOK.
) CANDLER SYSTEM CO.
== Dept. 3-0, Box 928, Deaver 1, Colo., U. S. A,

COMMERCIAL RADIO INSTITUTE

4 radio training center for
twenty-four years.

Uel good grasp
of wide elec-

®
RESIDENT COURSES ONLY

Broadeast, Service, Acronautical, Television and Marine
lFIes:runhy classes now forming, Literature upon request.
Yeteran training. Classes now forming for mid-year term

RADIO -TELEVISION

ENGINEERING & SERVICING

Now Tralning Veterans Under “'G.1." Bill
Prepare now for profitable career! ER
AT ANY TIME. Residence school classes In
R.nllm'!:llecwalul En:ll.r‘!;crh;ﬁ.d B‘g‘:ﬁi‘;ﬁl{l:
ngineer! -
iy ml‘ﬂrlm wfor FREE Booklet
Capitel  Radio__ Engineering Institute
- =12, 24 16th Street, N. W.,
Dot Ry \Iil\iznh?naamn 10, D. C.

181 9%eg prag asg ||

February 1st.
Dep » 38 West Biddle St., Baltimore 1, Md.
g"I||||||I||||F||||T|I|||F|[|]il||]||||lfll||||].I||||[|||||||||illl||II}IJIIfllllll]llfllllfl'«':-'

LEARN RADIO QUICKLY

Send for Free Informations
“3 Ways to Learn Radio”
Approved for Training Veteramd
WESTERN RADIO INSTITUTE

1457 Glenarm, Denver 2, Colo.

NEW AMATEUR CONTEST

News of a contest assures the amateur
that the war is really over, and the world
of hamdom coming back to normal.

To enter the contest, the contestant need
only furnish a complete description of the
transmitter he would like to own; nothing
to buy. The best description of the best
designed transmitter wins the contest.

The prizes for this contest consist of the
winning transmitter itself, complete from
microphone to antenna post, built to the
contestant's specifications _and presented
free of all charges by TAYLOR TUBES,
Inc., plus $1125 in Victory Bonds, fur-
nished by the participating manufacturers.
Two first prizes will be awarded; one in
final power input classification up to 250
watts, and the other in power input classi-
fication of from 251 watts to 1,000 watts.

Entrants must fill out an Entry Blank.
These may be obtained direct from Taylor
Tubes or from this magazine. Address
Contest, ¢/o Radio-Craft, 25 West Broad-
way, New York 7, N. Y.
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(Continued from page 191)

should be rebuilt rather than have a con-
verter unit installed as part of the set. The
frequency shift will have a favorable effect
on television.”

Mr. Harvey Anhalt, Chief engineér for
WGYN—FM station, says that: “The shift
in frequencies will have no effect on sales,
and is desirable from a television stand-
point.”

The National Broadcasting System made
no comment, referring to the testimony of
Niles Trammel at the FCC hearing.

Mr. Robert Howard, Sales Manager of
Admiral Radio believes that: “The shift
will increase the sales of FM without dis-
couraging buyers.” He believes that ‘“sets
now in use will be obsolete and that they
should be junked.” 3

Mr. Bernard Shapiro, Service Manager
of Emerson Radio and Phonograph Co,, is
of the firm conviction that “the user should
definitely return the set to the factory for
conversion.”

Dr. Harrison Summers, Manager of
Public Service of the American Broadcast-
ing Company, believed that “the sales vol-
ume should increase as a result of the fre-
quency change. Sets should be converted.”

Mr. John V. L. Hogan, president of
WQX0Q, FM station of WQXR, New
York, states: “The new allocations will
have no effect on the sale of FM sets after
new sets become available, BUT these sets
may not become available as rapidly as FM
sets would have if there had been o
change in irequency. Converters have not
been satisfactory. . . . Would prefer one
complete set to do the job.” He also states
that they dislike any delay . .. “which may
result from the change in frequency.”

Mr. Parker H. Ericksen, Director of
sales of the Majestic Radio and Television
Corporation says: “There should be no ad-
verse effect on the sales of FM ., . . con-
verters will be manufactured and it will be
up to the public to decide whether or not
to buy, their preference being on cost and
convenience differentials between convert-
ers and new receivers.”

General consensus of opinion was that:
the shift will increase sales; market pos-
sibilities will in no way“be affected; new
sets are proposed or are already in produc-
tion in most plants; and opinion is divided
as to what to do with the sets now in use.
Since the average set is about 4 years old
now, it might be advisable to “turn it in
for a later model.””

I

Troublesome *'ghosts”
are caused by reflec-
tions, as shown in the
drawing. Most trouble-
some in big cities, a
ghost maybe produced
in rural areas by re-
flection from a cliff
or steep hill. Since
difference of time be-

+— TRANSMITTER
5 ~NEW JERSEY~

tween arrival of the
direct and reflected
signal is the cause of :
ghosts, double reflec- I
tions are important. |
One hsuc!'h is shown ~NEW YORK~ |
in this illustration. i £ |
& & Nl
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