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FEDERAL COMMUNICATIONS COMMISSICN

Wasmrxaerow, D.C,

In the Matter of
AvrocaTioN or FREQUENCIES TO THE VARIOUS
Crasses oF NoN-GOVERNMENTAL SERvVICES Docliet No. 8651
v THE Rapro Srzctrum Froar 10 Kriro-
cycLes To 30,000,000 KirocyoLes

RerorT or THE CoOMMISSION
(March 5, 19486)

In its reports, dated May 25 and June 27, 1943, the Commission
announced 1its final allocation of 90 channels in the band from 85§ to
108 megncycles for FM broadeasting; and on August 24, 1945,
this assignment was further expanded to provide 10 additional
channels 1n Area I, the northeastern portion of the United States,
between 106 and 108 megacyecles. The history of the proceeding,
the evidence npon which this allocation was based, and the Com-
mission’s reasoning, have been fully set forth in reports, dated
January 15, 1945, May 25, 1945, June 27, 1943, and August 24,
1945, 'and need not here be reviewed.

On_ January 2, 1946, the Zenith Radio Corporation petitioned
the Commission to make an additional allocation for FM broad-
casting of 40 channels between 42 and 50 megacycles (subsequently
amended to specify 30 ghannels between 44 and 50 me.). The Zenith
petition was joined in by the General Electric Company, and
had the support of Major Iidwin I. Armstrong, the inventor
who ploneered in FM broadeasting. On January 3, 1946, the
petition was designated for hearing and was heard on January
18 and 19, 1946, before the Commission en banc. The notice of

v hearing specified the following issues:

1. Whether the band 42 megacycles to 50 megaeyeles, or any part of it,
should be made avatlable for I'M broadceasting in addition to the assign-
ment already made to I'M in the S8 to 108 megacycle band.

2. If any portion of such band is made available for FM broadeasting,
whether such frequencies should be available for Non-Commercial Educa-
tional, Community, Metropolitan and Rural FM stations or only for Rural
"M stations, and whether such frequencies should be available for AL
stations in the entire United States or only in Area II.

3. To obtain information concerning the additional cost of FM recelvers
it the band 42 megacycles to 50 megaeycles, or any part of it, is made
available for FM broadeasting in addition to the band 858 to 108 mega-
cyeles.

. In its Report, dated May 25, 1945, the Commission stated
(p. 8]I)|:
In making an allpcation for M, it iz the Commission’'s purpose to make

provision for a service which will not be simply a new and improved broad-
cagt service but which will be the finest aural broadeast service which is
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atiainable under the present state of the radio art. The Commission confi-
dently expects that in the years to come this new service will develop to a
point where there may be between 1,000 and 8,000 FAl transmitters aml he-
tween 30 mililon and 100 million FM receivers in the hands of the public. In
planning for such a service it is obviously of the utmost importance that the
allocation be made in the portion of the spectrum which is best suited for that
purpose, With respect to allocations for other broadeast services it has ‘solne-
times been necessary to make compromises between various services competing
for particular parts of the spectrum. Howerver, with respect to FM the Com-
misgion ig prepared to assign to it that portion of the spectrum which is shown
to be best suited to its requirements. The Commission feels that it must pro-
ceed on thig basis because it seems clear that this important new broadceast
gervice will remain permanently in the portion of the specthium to which it is
assigned as a result of this hearing.

This statement still represents the Commission’s basic policy
with respect to FM broadecasting.

The Zenith petition, In essence, proposes that FM broadcast-
ing shall proceed simultaneously in two bands, one from 44 to
50 megacycles, and the other from 88 to 108 megacycles. The
objections to this dual-band allocation appear decisive. Tt was
the general consensus of those who testified at the hearing that
adding a second band decreases the overall efficiency of set per-
formance. It 1s necessary to sacrifice some sensitivity and stability
if two I'M bands are incorporated In one receiver, and other
complications arise such as antenna dimensions.

Furthermore, if two FM bands are approved, one or the other
but not both will be licensed in many areas. However, all sets
would have two' bands thereby 'imposing a “dead” band on millions
of set owners. The added cost to a purchaser of such a two-band set
would be from $1.50 to $6.00 or more and on an annual basis for
all users this added cost would run into millions of dollars..

Moreover, a two-band FM system will have an unpredictable
effect upon the listening habits of the public in that it would
require that the listener switch to select one band or the other
unless this operation were done by automatic means. Habits of
listening on one band to the exclusion of the other might well
develop, which wonld complicate further the problems of assign-
ing frequencies {o FM statlons. ' ‘

Another factor which should merit consideration—but which
is by no means econclusive—is that a few mannfacturers have
proceeded with plans to build two-band sets. This would give
them a competitive advantage over other manufacturers who have
proceeded with 2 view of producing one-band sets in accordance
with the Commission’s June 1945 allocation. The delay in produc-
ing two-band sets would range from four weeks to five months.
As s pointed out later, there are no advantages to a two-band
receiver which would warrant the Commission In requiring this
delay.

Accordingly, the Commission concludes that FM broadeasting
can proceed on a sounder basis in one band rather than in two
bands.

In the course of the hearing, it was alleged that, at least in
some parts of the country, the demand for FM channels exceeded
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the nuniber of channels available from 88 to 108 megacycles and
that, therefore, a second band should be added. On the basis of
the record now before us and the needs of other radio services,
the Commission is not able to determine that the public intevest
requires additional channels for FM broadcasting. The Commis-
sion has considered the requests and needs of the various services
for channels In this portion of the spectrum and has concluded
that the existing allocation provides a fair and equitable dis-
tribution of channels among these services, The evidence does
indicate, moreover, that in the event additional channels prove
necessary, they can later be added to the present band. The feasibility
of expanding an existing broadeast band by the addition of con-
tiguous channels is shown by the fact that the boundaries of the
standard broadcast band have been expanded from time to time with-
out undue difficulty.

There remains only the question whether new evidence has been
introduced in the course of the January 18-1% hearing which can
cause the Commission to determine that its previous decision to
allocate the region from 88 to 108 megacycles to FM broadcasting
was mistaken and that the propagation characteristics of a lower
band are so superior to the propagation characteristics of the 88-108
megacycle band as to cause the Commission to reconsider and alter
its basic allocation. The Commission has given the fullest possible
consideration to this proposal, and has determined to maintain FM
in the 88-108 megacycle band only after a careful reconsideration
of all the evidence.

Perhaps the most significant feature of the Janunary 18-19 hearings
was the wnamimity with which all parties agreed that FM broad-
casting in the region presently assigned, from 88 to 108 megacycles,
will provide an excellent, interference-free and static-free service
over substantial areas. Further, the evidence was conclusive that
recelvers in the medium-price range will shortly be available for the
reception of signals in this band, and that transmitting equipment
for the band will also shortly be available.

The three major factors which the Commission considsred in its
previous decision to place FM in the 88-108 megacycle band were
(1) sporadic E interference, (2) F2 layer interference, and (3) extent
of coverage. These may be considered in order.

(1) Sporadic E Interference—With respect to sporadic E, which
the Commission predicted would cause serious interference in the
lower band, new evidence submitted consisted of measurements made
during the past year by the Commission at several locations through-
out the United States and measurements made by the Zenith Radio
Corporation monitoring station at Deerfield, Illinois, during a period
" of approximately two months. Whereas the Zenith observations

showed omly a hmited amount of sporadic E reception, the Com-

, mission’s recordings show that during the past year the occurences
of sporadic E transmission were in substantial agreement, with the
recordings made previcusly and given in the Commission’s report of

May 25, 1945. All parties agreed that sporadic E would not be a

disadvantage in the upper band. The only new point raised with
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respect to sporadic E was the statement of Major Armstrong that
in his opinion tropospheric enhancement of the signals of FM stations
operating in the lower band would occur towards the periphery of
their service areas at approximately the times when sporadic B inter-
ference would be at its height. Major Armstrong stated that this
tropospheric enhaneement would serve to reduce the amount of

sporadic E interference to be anticipated in the lower band. No-

quantitative data concerning the extent of this offsetting factor were
introduced. It would oecur only toward the periphery of the service
area, and would not affect the predictions concerming sporadic E
nearer to the transmitter. Mr. Norton agreed that this would have
some compensating effect, but that no quantitative determination
could be made since the extent of the simultaneous occurence of the
two phenomena either with respect to time or degree is not known.
Finally, it chould be noted that the tropospheric enhancement theory
is not a ground for moving the FM allocation. At best, it merely
reduces one of the handicaps of the lower band as compared with
the upper band.

(2) F2 Layer Interference-—With respect to F2 layer inter-
ference, no new evidence or testimony was introduced, except the
testimony of Mr. Norton that the sunspot cycle now on the rise has
continued to show marked similarities to the sungpot cycle which
reached a maximum in 1778, and that hence we may anticipate during
the coming decade F2 interference even im excess of predictions
herstofore made. Recent Bureav of Standards reperts indicate that
in April 1946 the ionosphere will be capable of supporting F2 trans-
mission of frequencies beiween 44 and 56 megacycles for, 50 percent
of the time during mid-day hours, in certain areas which must be
considered in allocating frequencies in the United States. The dis-
astrous effects anticipated from F2 interference have been set forth
in the May 25, 1945 report at page 63,

(3) Ewxtent of coverage—With respect to extent of coverage, it
should first be noted that all witnesses agree, and all the evidence
shows, that in the present state of the art service to farmers situated
at a great distance from metropolitan areas must continue to come
primarily from standard broadcast stations. At the best, assuming
an FM station with an antenna height of 1,000 feet and with 300,000
watts effective radiated power, the most optimistic prediction of
anticipated range in the lower band is 100 miles. Secondary service
rendered many hundreds of miles from the transmitters of standard
broadcast stations is not to be expected from FM stations either in
the upper or lower band.

Measurements made by the Zenith Radio Corporation at Deerfield,
Tllinois, and by the Federal Communications Commission at An-
dalusia, Pennsylvania, on transmitters operating in the upper and
lower bands were introduced in evidence. Witnesses for the Zenith
Radio Corporation and others testified that in their opinion these
measurements supported the assertion that, in general, stations in
the Tower band would serve a mmuch larger range than stations in
the 88-108 megacycle band. They stated that in general the area
served by an M station in the higher band would be 60% less than
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for a comparable station on the lower band but admitted that this
opinion was more or less of an estimate. The Commission is unable
to accept this opinrion.

In the first place, the measurements were limited to one receiver
location in the Deerfield instance and one receiver location in the
Andalusia instance. Predictions for the entire service areas of a
station or for the country as a whole cannot properly be based upon
two receiver locations.

Second, the Deerfield measurements at a fixed receiver location on
the lower band were in striking contrast to the “proof of per-
formance” measurements made purbuant to Commission Standards
of Good Engineering Practice and filed by the licensee of the station
in question in 1943, before this proceeding was instituted. The Deer-
field measurements on the lower band were similarly in disagreement
with other “proof of performance” measurements and data ac-
cumulated with respect to propagation in the lower band. Where a
single series of measurements thus conflicts with the volume of data
a.va.lla,ble, it obviously cannot be considered as conclusive by the Com-
migsion.

Third, the azml;ysis made of the Deerfleld measurements defined

“satisfactory service” in the upper band as 10 microvolts per meter,
but, accepted a signal only one-half as strong as satisfactory in the
lower band. While it is frue that with bpecmllv designed antennas
It is theoretically possible to produce as strong a swml at the
recelver terminals with 3 microvolts per meter in “the lower band as
with 10 microvolts per meter in the upper band, for two-band opera-
tion with signals of such Jow intensity a sepamte antenna will be
required for “each band, with the consequent complication in antenna
structure and the inconvenience of switching antennas with changes
from one band to the ‘other. It is believed that such an a,rla,nfrement
would be the exception rather than the rule and that the theoretical
advantages would not be achieved in practice. This eclaimed ad-
vantage “of the lower band further assumes the same receiver sen-
SItWItv in each band. As a witness for petitioner conceded, this is
not true with respect to its own two-band receiver exhibited in the
course of the hearing, which requires 20-25 microvolts in the lower
band and only 10 microvolis in the upper band. 1t should also be
pointed out that where noise or station interference exists, the low
frequency antenna will pick up twice as much interference as on the

- higher band and consequently there is no effective gain so long as the
infernal Teceiver noise is not the limiting condition.

Fourth, the Deerfield measurements were made at a point con-
siderably beyond the service areas of the stations measured. The
standard of 10 microvolts per meter for the higher band and 5 micro-
volts per meter for the lower band were conqldera,blv too low ta
supply satisfactory service on either band. The Commission’s Stand-
ards specify a median field of at least 50 miecrovolts per meter, and
no evidence was introduced that the lower band would show supe-
rlouty on the basis of a 50 mierovolt per meter signal strength
standard. In addition, no evidence was presented to ‘show that at
or within the recog'm?ed service contours the drop-outs would be
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greater on one frequency or the other, since the measurements were
made at a point beyond these contours. These measurements were
made during the summer and early fall, a period during which
tropospheric transmission Is above average; it should be. borné in
mind that year-round service cannot be predicted upon the basis of
swmmer measurements where the troposphere is coneerned. Accotd-
ingly. the Deerfield measurements can at best be considered as'in--
dicating that, in a region so far from the transmitter that satis-
factory F'M service is doubtful in either band, the service in the
Iower band is somewhat Jess unsatisfactory than the service in the
upper hand for the period of observations.

The Andalusia measurements were similarly inconclusive due in
part to the faet that they were made in one place only. in part to the
fact that the Empire State Building may have interfered with the
transmission paths of the signals in question, and in part to the fact
that there is some doubt concerning the interpretation of the resulis
during a peried of several hours.” As in the case of the Deerfield
measurements, the Andalusia measurements were made beyond the
service area of the stations measured on any of the bands, and
accordingly serve only to indicate that at a point where all bands are
unsatisfactory, some bands are less satisfactory than others. Finally,
the Andalusia tests were not consistent with the Deerfield tests m
that the median value of the 46.7 megacycle frequency was less than
the median value at 83.75 megacycles, whereas at Deerfield the lower
frequeney provided the higher median field.

Accordingly, the Commission 1s unahble to find that the Deerfield
and the Andalusia measurements constitute a suflicient basis for
service area predictions. ‘

Summarizing, the Commission concludes that whether or not
sporadic I in the Jower band will be as intenge as was predicted in
earlier reports, there will still be a substantial problem of sporadic
E interference in the lower band, and no similar problem in the
upper band. The Commission further concludes that F2 interference
may be a serlous problem in the lower hand and will not affect
service in the upper band. With respect to extent of coverage, the
Commissien is unable to find that the Tower band shows any sub-
stantial advantage over the upper band, within the expected service
areas of FM broadeast stations. With vespect to service to rural areas,
the Commission concludes that in the present state of the art and
considering the present economics of broadeasting, service to farmers
situated at a great distance from cities must continue to come for
the greater part from standard breadcast stations.

There is nothing whatever in the present proceeding which casts
any doubt upon the ability of the FM stations in the 88-108 mega-
cycle band to render a superior, interference-free and static-free
service over ranges of 60 miles, and perhaps in excess thereof. Despite
earlier warnings and predictions, the salient fact is that the band
agsigned to FM broadeasting by the Commission will furnish an
excellent service, and the industry has proceeded with notable dis-
patel to design and produce FM transmitting and receiving equip-
ment which will 1-enc%er excelient service to the American people in
the band assigned.
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