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Fundamentally the radio spectrum is measured in
cveles, c¢veles per sacond, Cycles per second is a
characteristic that is imnarted to every radio wave
or frequeney, rédie frequency, by the transmitter,

. - . - . L] . L] - - . . - - . - -

These radio frequencies oscillate so fast that
we refer to them in thousands and millions of cycles
per socond, There we get the name ¢ycle te start
with, kiloeycle, thousands of cycles, &nd megacycles,
millions of cycles, In measuring these frequencies,
it is very similar to measuring #istance in linear
measure, inches, feet, and miles, The same thing
applies to the kind of & frequency., One uses inches
to measure & hook, feet to messure 3 room and miles
to measure & country. Therefore to measure & cer=
tain kind of frequency we would use ercles, to
geasure another kind, kilocyeles and still &snother
kind, megacycles, That is how frequencies are meag-
ured,.

Preguencies are met all the same width, The
width that they tzke in the spectrum is determined
by the type of operation and the purrmose for which
thay are used., That slso is measured in cvcles,
either eyeles, kilocycles, or megacycles in width,
_In order to explain that a little more thoroughly,
let ug say that we have a freguency of 50 mepa-
cyveles or onme that oscillates at 50 million cyeles
per second,

‘This frequency will be used for a particular pur-
rose., Let'a say that it is 10 mereacycles wide, That
would mean the center reference fraguency that we
gpedk of to ddentify each frequency would be 50 mega-
cycles, 5 megacycles below that and 5 mepacyeles or
millions of cycles alove that within the spectrum

. would be the oceccupancy of that particular frequency
antt the ares penerclly with which vou have to exer-
eise care in that you don't have two of those frz-
quencies operating within the same pgeneral area,

How big is the spectrum? Electromagnetic energy mani-

fests itselfl in waiS'other than radio waves, It may take the

!’Subﬂ)mittte H'a]‘in&ﬂ. QB. m-.. pp. 25-26.
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form of alectricity or he in the farwm of light, xerays or
cosmic rays, depending upo sve langths an® frequencies,
‘hen laid out in nunericzl orser, these make up what is
¢alled the electromsgnetie spectrum. Roughly, this 1= analo-
gous to a piano key board with low frequency notes at one end
and asceading in numerdical orier to the higher notes at the
other end., Similarly, it may be compared to a color sequence
with the re! end of the spectrum representing the lower fre-
quencies and the blue end representing the higher ones,

At the lower part of the electromagnetic spectrum are
the electrical waves which are comparatively long and have
low frequencies, Above this lies the broadecast part of the
spectrum, starting at alout ten thousand evcles per second
with the wave being over eighteen miles in length, At the
upper en: of this part, the waves have a fraquency as high
ag three hundred thousand megacycles per second and measure
only about one twenty-fifth of an inch in length, Above the
radic spectrum is the area of visibBle light where the waves
become &lmost infinitesimal and have Iroquencies of mil-
licna of megacycles per seconﬁ.s

¥here it can be used teday, the spectrum starts at lit.

erzlly ten kiloeycles and goes up to thirty or forty

53idney Head, Broadcasting In America (Boston: Houghe
ton Mifflin, 1956), pp. B-12.
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thousand megacycles, In t2king this piece of the spectrum

from ten kiloeveles, ten thousand cycles to thirty thousand
merscycles, thirty billion cyeles per second, there is 2 lot
of space to be worked with, In taking the plece of the spec-
trum from ten kiloeycles to the limit believed possible,
three million megzcycles might be reached., Exrerimentation
has shown thﬁt this undeveloned nart of the spectrum rossie-
bly has the same charagteristics generally that the radio
gpectrum has that has been used.b

The vast ronge of fresuencies in the bhroadcast spece
trum itself has been divided and classified by internaticnal

agreement zs follows:7

Very Low Frecuency (VLF) Below 30 kiloecycles
Low Freguency (LF 30 to 300 ke

Medium Frequency (MF) 300 to 3,000 ke
High Frecuency (HF) 3,000 to 30,000 ke
Very High Freauency (VAF) 6 000 ke to 300 me
ltra High Frequency (UHF) 06 to 3,000 me

Surer High Frequency (SHF) 3,000 to 30 000 me
Extremely High Precusncy (EHF) 36 000 to 300,000 me

II. HOW THE RADIC SPECTRUM IS USED

Before oxamining how frequencies are used it would be

helpful to see how they are designed,

bsubeommittee Hearingse, loc.cit.

7Federal Communications Commission, {;entg Fourth
Annual Report (vashington: Covernment P ng ce,
s Pe
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On behall of the United “tztes the Federszl Communi-
cotions Commission assigns to ite licenseces radiec free
quencies, and the Federzl Governmént relies upon the
International DJepartmental Radioc Advisory Committee
for the asaipmment to Federal Covernment agancies of
frequencies, The objective in this dual essignment
is to coordinate the process so that thore will be a
minimum of interference. In other words, you must
coordinate.

vesThe Prasident and the FCC have equal power to
assign an identical freauency if necessarye-they
don't do that beciuse as thinking pecnle they get
together &nd try to coordinate this process so that
there is not an element of interference, at least
not normally., Sometimes there are accidents, or
sometimes particular tecrnical things happen that
must be corrected. But knawingly,athe coordinative
process has been highly developed.

Yorld wide freguency allocation., The most important
part of the radic regulaticn, as it affects radie in the
United States, is the world wide allocation of fregquencies
to variocus uses,

In the process of sharing the spectrum there are five
vasic services, the amateur, the broade:sting, the [iwed,
the mobile and the navigational services,

There ére @ number of offshoots from those five ser-
vices, There is the aeronautical mobile, the maritime mobile,
the aeronsutical navigation, the maritime radio navigation,
the industrial, scientific and medical, &nd radioc astronomy.

Bach service must have a place within the spectrum and that

83ubeommittee Hearings, op. cit., p. 28,
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place must be reserved so that thev can use it without inter-

rernnca.g

The allocation of froquency bands in the United States,

Formerly, within the Unitad Stitaes, the Interdeportment Radio
Advisory Committee made allocations of bands of frequencies
for different services, This Committee consisted of reépre~
sentatives of all the government departments usiag or assigne
ing radie frequencies for use in the United States,

This or-aénization hagd its origin in the Pirst National
Radio CGonference which met from February 27th to April 19th
in 1622, in Vashington, D, C, The Chairman of that confers
ence, Ir., S. W, Stratton, at that time Director of the Bureau
of Standards, suggested to the Sec¢retary of Conmerce that he
invite the interested departments to designate representatives
on & government committee to study how to make the mest effecs
tive use of frequencies for government Lroadcasting.

The Secretary invited ten departments, The Cosmittee
wet on April 17, 1922, and recommended the formation of a
rermanent Interdepartment Advisory Hadic Committee, The
firet regular meeting ves held June 1, 1922, and two addie
tional members were added bringing the membership to twtlvo..

The Covernment of the United Statea has from time
to time estieblished [other) 2sencies to deal on @

9 1d¢’ Pe 29,
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continuing basis with various aspects of telecom-
punication management, As the use of telecommuni-
cations has grown, with the Covernment itself a

ma jor user, existing Covernment mechanisms have
required and will continue te require adfustment
and strengthening,

Ld L . . L - . - . . L] . - - L4 . .

The necessity for a mechanism to supervise and
administer the Covernment's needs and uses of
telecommunications was stressed by the report of
;g;lProsirient's Comrunications Pelicy Board in

The mechanism which was subsequently estabe
lished on @ minimal bagis consisted of a Tele-
communications Advisor to the FPresident and a small

rofessional staff, Later reorgénization resulted
n a downgrading of the office, This important
work is now asvigned to & numerically inadequate
staffe-about 12 people~-under the direction of the
leputy Assistant Director for Telecommunications
who reports to the Director of the Office of Civil
and Defense Mobilisation through the Assistant
Director for Hesources and Production, Thus it
has no established source of high-level direction

from executives knowledgesable in tclacommunications.lo

ITI, AUTHCORITY CVER THE RADIC SFECTRUNM

Today, the Interdepartment Radio Advisory Committee
I8sC) 1s & committes of Federal agency experts which affords
technical guidance in trhe gssignment of radic frequencies
to Government agencies.
This committee reports to the Director of COCIM

_The Office of Civil and Defense Mobilization|
through the Deputy Assistant Director for Telee

compunicetions, The T34¢ is primarily a group

.. 10ygctor E. Cooley and others,"Report of The Special
Advisory Committee on Telecommunicction™ (Wzshingtont
Goverament "rinting Office, 1658), ps 3




20

of coequal users and as such is not an apprepriate
group te act, nor doeg it act, as a policy making
or authoritative bod

vork of the IRAC. The law specifically excepts governw

ment st:ticns rom the regquirements of certain sections of
the statute,1? It alsc authorizes the President to assign
freguencies to each station, and each class of stations,
operated by the Government,

Instead of doing this work directly, Fresident
Goolidga requested the Secretary of Commerce to advise him
as to what frequenciss he should assign to the various
government stations. The Secretery requested the then exist-
ing IRAC to do this work, FHver since then this Comnmittee
has done that work and the Presidents, one after ancther,
have issued execntive orders from time to time assigning cer-
tain frequencies gnd bands of frequencies to the different
government atations,

Coverament uses of the spectrum. Government stations

use & lerge numbey of frequencies. The Defense Dgpartment
ayses freguencies for communicetion in air, on land, and on
gea.,

The Signal Corps of the Army handles 2 large amount
of government business for the varicus departments

1l1bid,
12ga¢ Appendix A, Section 305.
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which was formerly handled by the telegraph companies,
The Coimerce Department uses some for aviation; the
Department. of Agriculture uses some for the Forestry
Service; the Fost Office Department is concerned about
the frequenicies uvsed in the air mail service; the
Treasury Department uses some for the Coast Cuard
vessels; the lLabor Department uses police frequencies
to aid its officers in contrelling immigration along
the boarders; the C-Men of the Justice Derartment use
frequencies in running down criminals; and the Inte-
rier ?apartment uses come in the National Park Sere
vice,

The Federsl Communicstions Commission, Jurisdiction

over electricel communications was formerly shared by the
depertment of Commerce, Fost Office Department, and Intere
state Commerce Commission and, later, by the Federzl Hadio
Commission. Developments necessitated consolidation of
supervisory and regalatory functions in a single agency,
The Communications Act, signed June 19, 1934, created the
Federal Communications Commission as a successor to the
Federal Kadio Commission, for this purpose, The FCC regu~
lates non-government telecommunications, including the
aspignment of radic frequnencies, Administering the work of
the Commiseicn are seven Commissioners vhich pive it & cone
tinuing source of highelevel direction.la

Work of the FCC, The major activites of the FCC are

13g1arence Cleveland Dill, Radio Law, Practice and
Procedure (Washington: National idﬁ"ﬁ%;k Co&nany, 19387,
Pe N

lhgooley, op. cit., pe ke
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limited to twe seneral phases, The first deals with the
allocation of portions of the spectrum to non-Government
vadie services in accordance with the Commission's rules
and regulations to cerry cut the intent of interﬁ&tional
agreements, the Communications Aet, and other domestic law
affecting broadcasting.

The second phase cencerns individual statiens, and
enbraces eonsideration of arplications to build and operate;
the aszignment of srecifie frequencies, power, operating
time, and call letters; the periodic inspection of eguip-
meat and éhe engineering aspects of operations; nassing
upﬁn the renewal of licenses &nd transfers and assignments
of facilities; modifications an! changes in existing faecili-
ties; licensing radib operaters, and otherwise discharging
rﬁgulatory responsibilities,

FCC uses cf the spectrum.

This list includes the older Standard or ampli--
tude modulation; frequency modulation, commercial
and noncommercial educatiocnalj television, commer-
cial and noncommercial educstional; International;
susplemental services such as FM funetional musie,
TV translstors, remote nickup, and atudio-transmittig
links; and experdmental and developmental services,"-

Summary. The spectrum is an inténgible resource that

is measured in cveles and covers a vast ampunt of space. Tt

© 1 l5rederal Communicotions Comnigsiom, "im B0 of tie
FCO" (Information Bulletin No. 3. ¥Washington: Government
Printing Cffice, 1957), pe 3s




CHAFTER IIl1

SPECTRUM UTILIZATICHN

"...Changing techrolcpy along with changing needs in
Fovernment and non-goveranment areas present problems in the
telecommunication field which regquire searching examination."l

The demand f[or radio {requencies has heen growing
steadily since the early 1600's, At the time of the
Berlin Radioc Conference in 1906 the usable radio
spectrum comprised about 500 kilocycles of space.
Curvently nearly 40 million kilocycles of space,
or ahout 80 thcusand times as much, is allocated in
the United States, of which about 15 million kilo-
cycles is used so intensively that it has become dif-
ficult to satisfy new requirements. The increase since
the berinning of World #War Il is about 200 fold and
since the Korean action began ias about L fold. Thus
it is vital to the welfare and security of the country
that, the radio spectrum be efficiently and eifectively
used,

It i5 necessary next to examine the nature of the

preblems attending the present and future utilization of the

Bpectmm .
I. CORSTITUTICEALITY OF AUTHORITY

The Constitution gives Conpgress the power to make laws
on & subject. what provigion of that document gives Congress
the authority to resulate radioc and broadcasting?

By itz very nature, radic is both interstate and
internationul, because radio waves travel outward

100~1ey, op. cit., p. l. 2Ibig., P. 25
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for indefinite distances in all directions without
regard to boundaries., But this alone does not make
radio subject to regulaticn. It is the kind of use
made of radio waves that causes radioc to become sub-
Ject to repulation by law.

If radio were only a science and an art, and it
is both, it would not be subject te regulatory laws
by Congress. There would be no need fer regpulation,
and there would be ne guthority to control it. The
government coes not refulate the arts and sciences,
as such.

It is because radio is used in commerce, and
particularly interstate and foreign commerce, that
it is not only subject to law, but that laws are
absolutely necessary to control the apparatus which
creates radio waves,

The Constitution expressly declares: 'Congress
shall have power...to resulate commercg with foreign
nations and among the several states,'-’

The regulation of radie and broadcasting offers a

unique situation,

when Congress undertook to write a law to regu-
late radic, it was confronted with an entirely new
problem. Radic is s Science. It opérates accord-
ing to certzin unchanging and unchangeable laws of
its own. Man can not afi'ect them by anything he
does. They might be called natural laws, They can
not be made to obey any man-made law. Man-made law
pust be so written as to fit inte them.b

Identification of authority. The allocation of the

spectrum between CGovernment and non-Covernment users is
generally by agreement between the Prasident and his repre-
sentatives on the one hand and the FCC on the other. This

agreement comes under the authority of the Communications

3pill, op. cit., pp. 9-10. kIbid., p. 38.
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Act of 1934 which states that the President will allocate
for Covernment use of the spectrum and the FCC will allo-
cate for non-Covernment use.>

Location of autherity. In the utilization of the
spectrum the Fresident has certair authority by statute,
but he also has an inherent right under the Constitution
because he has to exercise certain functions which can't
he exercised without using the spectrum, Section 305 of
the Communications Act has three divisions which pertain
to this authority:6

(a)Radio stations belonging to and operated by
the United 2tates shall not he subject to the pro-
visions of sections 301 and 303 of this act. This
refers to the FCC's authority.

All such Covernment stations shall use such
frequencies as shall be assigned to each or to
each class by the President. All such stations
except stations on board naval and other Govern-
ment vessels while at sea or beyond the limits
cf the continental lUnited Ststes when transe-
mitting any radio communication or signal other
than a communication or a signal relating to
Covernment business shall conform to such rules
énd repulations desiyned to prevent interference
with other radio stations and the rights of others
&8s the Commission may prescribe.

(b)Radic staticns on bhoard vessels of the U, 8.
Maritime Comrissicn or in the inland and coast-
wise waterways service shall be subjiect to the pro-
visions of this title,

(c)All ststions owned and opersted by the
United Ctates except mobile stations of the Army

. 5Subcommittee Hearings, op. cit., p. 59. 61bid.
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of the United States and all other stations on land
and sea shall have special call letters designated
by the Comuissicn.
Jection 605 of the Communications Act of 1934 deals
with the war emergency powers of the President.
You have to start with the Constitution of the
United States. It so happens that the President
is the Commander in Chief of the Armed Forces.
Of course he can command moast anything, but it is
much easier with respect te the radio spectrum be-
cause it is the one natiocnal resource, it is about
the only nationaé asset which never did belong to
private persons,
"The President dces not operate under the authority
of this law, but rather this lew recognizes the authority
of the President to function, and therefore to need certain

freguencies under the Constitution."?
II. ORCANIZATIONAL ARRANGEMENT

The problem of allocating and assigning irequencies
i3 a very complex problem wherein you are dealing with
vested interests, In practically every instance it is
improssible to be objective rather than subjective, It is
an "occupational disease™. It is a frality of human na-
ture. 10

"It isn't uncommon for a person...to harbor his

71bid., pp. 58-59, #Ibid., p. 59.
91Ibid. 101big., p. 196.
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frequencies or tc harbor arn assignment of fresguencies even
to the point of denying data and information as to their use.
It isn't uncommon to generate use when a freguency is chal-
lenped, ™11

JRAC has done a fine job, Yet to describe it in
those terms is an overstatement., It haos done a fine job
under the circumstances that are irposed on it. IRAC is

not effective, 1t is slmost ineffective under these cir-

cumstances, 1z

There are 12 members of IRAC, Bach member is a
contestant...very often a contestant with and
sgainst ether members, Under those circumstances
I doudbt the ability of any member tc be really ob-
jective....

There will be an issue before the members of IRAC
involving the allocation of some discrete frequen-
cies. This issue does not involve or very often
this iscue does not involve three or four or five
mexbers of IBAC, It is not uncommen for these four
or five members of IRAC who are uninterested or
unaffected by the issue in question to refrain from
either commenting or voting if a vote is called for,
so therefore it is less than a committee....13

According to current belief, only a pertion of the
spectrum is usable.
A8 you expand the use of the spectrum, you dec so in
large blocks, so to speak. You don't eventually find
a means of using a discreta frequency; you develop a
technique of using a broad band of freguencies.

How 1f the experience of the future follows the
experience of the past, 1t £5 going to follow that

111neq. 121hid.; p. 197. 131bid.
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the Covernment is going to find ways and means of
using the vnusable parts of the spectrum, It
follows that the arency of the Covernment that
develeps a means or a technicue to use an unused
portion of the spectrum will assume ownership
thereof. The development anéd use of the unused
spectrum. ..must kave the objective appraisal of
some detached apgency or orpanization that can
thereafter allocate within it, or otherwise we
must assume that the unused part of the spectrum,
to a large extent, will go to povernmental use
because they will develop it and hence develop

a pride of ownership.l4

Covernmental management. In a letter to lLeo A. Hoegh,

Director of The Office of Civil and Defense Mobilization,
President Eisenhower reguested on November 4, 1958, that a
cormittee be created to study telecomnunications manage-
ment within the Executive branch and the growing demands
for frequency assignments by both Govermnment and non-Covern-
ment apprlicants. The Special Advisory Committee on Tele-
commurication was set up and convened on November 18, 1958,
It summed up the Government side of the picture in its re-
port to the President as follows:

In reviewing the structure as it has eveclved the
Committee was continucusly struck by the absence of
sdequate provision for high-level consideration on
the Government side of a variety cf matters of vital
naticnal iwportance in the area of telecommunications.
The Federal Communications Com~ission provides a
vehicle for adequate consideration in the non-govern-
ment, area., In sharp contrast, as indicated earlier,

decisions in the area of government use or of conflict
between government and non-government use, are often

1L1vid., p. 198.
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made by comrromises at the operational level by

staf'f members, who though competent in their fields,
do not necessarily have the total picture of national
interest. There is also an unfortunate absence at
present of anyone in the Executive Branch with ade-
quate knowledge, experience, and stature to act for
the Presicent in these matters and there is not avail-
able therein an orranization adequate to accumulate
the infermation and experience upon which to base
sound action.

This situation creates the question in one's mind
ag to whether the Covernment porticn of the spectrum is
as densely assignéd as the non-Covernmental portion. And
if it is as densely assigned whether or not it is as
efficiently utilized. In both instances it depends on what
yardstick is used for evaluatine the freéquency usage within
the spectrum,

A realistic anpraisal of the utilization of the
radio freguency spectrum for military purposes
necessitates an awareness of a very significant
peint: evaluation of requirements {or frequencies
as between military and commercial services canrot
be accomplished by a measuring rod of common dimen-
sion. Commercial use of the spectrum is mainly an
economi¢ consideration, Frequencies in use by profit-
making corporations, for example, are valuable, tan-
gible assets whose worth may be estimated in dollars.
Thus they must be put to frequent, even full-time use
in the conduct of the daily affairs of business. The
eilitary, on the other hand, is compelled to utilize
frequencies to satisfy operational reguirements aris-
ing from a host of missions varying in nature and
scope.

Fxpanding technology has imposed its influence
upon tactical and strategic concepts by introducing

15Cooley, op. cit., p. 5.
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scores of electronic weapeons systems with an aver-
{ncreasing demand for freguencies.ll

Spectrum shortage for commercial use. Based upon

reasonable expectations, is there a definite shortage in the
allocation to the Federal Communications Commission? In cer-
tain peortions of the spectrum there is a shortage, It may
result from inefficient use. It may result from an inappro-
priaste designation of the spectrun frequencies. Upectrum
division is interdependent. Ceographically speaking, it
may be duplicated in time and space.17
‘seeYou may be using a spectrum a hundred per-

cent and yet it may be a bar to the eificient use

of other frequencies either adjacent or of such

a physical or electronic character as to warrant

a shifting around and in this sense...there is no

shortage. The shortage ma¥ result because we are

not using it correctly....l€

It aprears that this shoriage or inefficient use is

due to government management of its portion or goverament
demands for portions of the spectrum. However, inabllity
to reach an agreement on allocation is not the scle cause
of gpectrum shoertage for non-Covernment users. Much of the
problem could be solved by an interchange of frequencies or

hands of frecuencias,

The need is for a mechanism whereby there could be

16subcommittee Hearings, op. eit., p. 190.
171bid., p. 193. 18114,



32
an exchanye of frasquencies bstween Covernment and non-Covern-
ment, This mechanism would have to take all of the econcmics
into conaidefatinn, the impact uporn industry, the expenditures
of the Covernment budget, the impact upon the public and the
question of where the economic impact would cause the least
burden or hardship.19

The FCC has discovered that the question of spectrum
sharing creates many problems itself.

In ocur current study with the Covernment lcoking
toward a possible exchange of spectrum space, we
are seeking additional space for a total allocation
of 50 channels for television. The Government has
indlcated a cooperativeness and willingness to re-
consider the allocation of the spectrum on a long-
term basis. Nevertheless, im the balance which must
be struck between national defense needs, other ser-
vices, and television needs, we must consider real-
istically the possibility of obtaining less than 50
channels., An ideal or ample allocation of spectrum
space to television in this area may prove to be
infeasible under present world conditions. The Cov-
ernment, for example, may be able to release to tele-
visicon only encugh channels to meet a few of the
sericus deflciencies of the present system,20

IIT. DUAL AUTHORITY

There are really two preblems in the distribution

191bid., p. 194.

20pederal Communications Commission, "FCC's Recommen-
dations to Congress on Allocations" (Television Digest Spe-
cial Supplement, April 27, 1959, Wwashington: Government
Printing Office, 1959), p. 9.
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of frequencies. First is the matter of allocation or the
determination of use for blocks of frequencies, and second
fs the assignment within particular ranges.

There i& an allocation, the first--probably the
first that affects this country is that allocation
which pives certain bands to the Covernment and
certain bands to non-Covernment, Within that you
have an allocation of uses. Within the non-Govern-
ment bands you allocuate some to taxicab use, some
to television use, and some to other uses. Kow
thereafter you have the problem of assignment,

You assign a certain frecouency to & certzin per-
son to be usaed zt a certain place, so there is a
distinct difference between assignment and allo-
cation.?

Within each that same process must take place again.
There must be some means of moving by allocation blocks of
frequencies from Government to non-Government and vice

versa .22

Divided responsibility.

Although it has been possible to date through
piecemeal compromise on the allocations and assign-
ments of radic freguencies to satisfy most requests
in a workable manner, it is plainly of great impor-
tance to our nationai security and welfare that the
mechanism of allotting and assigning {requencies,
particularly in the government field, be reviewed
and strengthened to the end of assuring the most
effective use of a scarce but essential national
resource,2>

Both CGovernment and non-Covernment factions seem to

2lgybcommittee Hearings, op. cit., p. 198,
?21bid. 23000ley, loe. cit.
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be aware of the inadegquacy of the present situation. Mr.

John C. Doerfer, Chairman of the Federal Communications

Commission, states:

The dual system 1s absolutely incongruous., It
juat doesn't make any sense. The remarkable thing
is that it has worked as well as it has.,.we can't
be this profligate any more.. This country just
can't drift along. It is contrary to the American
Jurisprudence admivistration, A big organizavion
couldn't run that way d4nd neither should govern-
ment .24

Dr. Irvia Ctewart, a member of the Special Advisory

Committea on Telecommunicaticn, analyzes dual authority

as follows:

This situation is one which is made to order for
suaspicion, and there is every reason %o believe that
the suspicicn does exist. Every service, Government
or non-Covernment, is convinced of the importance
of its mission.

It i3 natural feor each Coverament department to
emphasize the importance of its role; and there
isn't inherent im the situation any necessary moti-
vation to conserve frequencies in order that they
might be available for non-Government use. In
many cases in the assignment of frequencies, secu-
rity conriderations must be taken into account,
and that meansz that justifications for the assign-
pents can not be made a matter of record.

And when you have no public record, you have
another fertile ground for suspicien. Perhaps the
assignment was justified but it is going to be
pretty hard to convince the man who loses out that
it was justifled.

There is very intermittent high level considera-
tion of these policy problems.

2hgubcormittee Hearings, op. cit., p. 194



35

Conversely it is true that the Covernment users
at times are very dubious as to whether the non-
Covernment users are making full use of all the
space thet they have.

It is important that the Covernment's side of the
picture be brought into a position where there is high level
consideration in terms of possible reguirements,

«soln the orgpanization of ITRAC, you must recog-
nize that this is a common consent body in which
if everybody is agreeable to an allocation it goes
ahead.

If there are divergencies of opinion,it is very
difficult to make a decision...the FCC sits as a
member of the IRAC, and in this problem of the IRAC
the FCC represents the user of the non-government
frequencies while the Department of Defense, Depart-
ment of Commerce, and Department of State represegt
the users of frecuencies in the government area.?

Creation of a superboard.

A consideration disquieting to many is the
fact---that the law establishes a dual control over
the radio frequency spectrum, the President having
responsibility for government use and the FCC for
non-Government use. Thus there is no individual,
agency, or board invested with the responsibility
fgr thg effective use of the radio spectrum as a
vhele,

There is a need for some kind of an agency, person, or
board that is in a position to mzke final decisions. "It
should have authority on both sides of the fence, because

that board will never know how to administer intelligently

251bid., p. 34. 261bid., pp. 57-58.
27C0018?, loc.cit,
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or efficiently unless it lives day by day with the problems

of both,"2f

IV, SATURATICH OF THE PROADCAST SPECTRUM

The dynamic character of spectrum utilization. As has

been previously stated the need for spectrum space is grow-
ing., It {2 difficult to ascertsain whether this need is for
more space or for more efficient utilization of the space
now in use, but it is not difficult to deduce that there is
a need for action,

The Electronic Industries Association (EIA) is com-
posed of approximately three hundred and fifty members
representing aporoximately ninety percent of the electronics
business of the country. Their interest in the radio spec-
trum problem is based on both national and self interest.?9
In hearings cohducted on the allocation of the radio spec-
trum between government and non-government users, before the
Subcemmittee on Communications and Power of the House Com-
mittee on Interstate and Foreign Commerce, the EIA, as a
witness, made explicit the need for action

Several new methods of radiowave propagation such
as tropospheric scatter, lonospheric scatter, and

285ybeommitree Hearings, op. cit., pp., 194-5.
29Ibid., pp. 66-7.
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meteor burst have been discovered. These were not
known when the table of frecuency allocation was re-
vised by the FCC and IRAC. The long range and high
power of communications systems based upon these
methods of proparation require careful planning to
provide spectrum space for them without causing in-
terference to existing services.

Secticon 323 of the Oommunication &ct of 1934
indicates this problem:

'Section 323 paragraph A: At all places where
Government and private or commercial radic stations
on land operate in such close proximity that inter-
ference with the work of Government stations cannot
be avoided, when they are operating simultaneously
such private or commercial stations as do interfere
with the transmission or reception of radic communi-
cations or signals by the Covernment stations con-
cerned shall not use their transmitters during the
firet 15 minutes of each hour local standard time.!

Now that leaves L5 minutes and an ICBM [;nter-
continental Ballistics Missile] cun make the round
trip from Moscow in 45 minutes. Now this is an
example of this division of authority. In other
words, the Government station will use the fre-
quency the first 15 minutes and the commercial
station has the usage of the fregquency for the re-
maining 45 minutes,

The problems of defense agpainst enemy attack have
teen vastly complicated by the advent of supersonie
aircraft and ballistic missiles, and by the radius
of destructicn of nuclear weapons. Defensive systems
for warning and for antimissile counterattack if they
are to extend over all the importent target areas of
this country will place a new burden on the spectrum
which probably cannot be accommodated without sub-
stintial reassignment of priorities and frequency

- allocation,

Transmitting and receiving techniques are now
known which would permit certsin services to be
transferred from their present sssignments to other
regions of the spectrum which are more suited to
their needs, and such transfers should result in
substantial relief of spectrum congestion.
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Techniques for improving the efficiency of spectrum
occupancy have been developed to the point where
they are potentially applicable to services not now
utilizing them.

These techniques dc include more efficient modu-
lation systems such as the single sideband method
and directional antenra systems., Large regicns
of the spectrum have been reaserved for particular
services and are not fully occupied, due tc economic
or administritive factors which were not clearly
forseen when the allocations were originally made.
Other portions of this spectrum are overcrowded, and
as a result much interference is belng exrerienced.

Of late the possibility of establishing reliable
communication channels by the use of satellites has
become very real, and such service will probably be
in use within the next few years,

The frequencies used for this purpose must be
carefullv ckosen for technical reasons and must be
protected against interference,

It is now realized that every available scien-
tific resource must be utilized to the full if this
Nation and its allies are to be protected apainst
aggression, The radio spectrum is one of cur most
important technical resources, It is unique in
that it cannot be expanded merely by the expendi-
ture of additional funds or by the as:ignment of
additional manpower.

The spectrum can be expanded only in effect by
improving its utilization., Past experience has
painfully proved that further technical studies
alone will not solve the problem of the spectrum
usage. There are toc many factors and interests
involved which orpose changes in the status quo.J>0

Al) these new uses for the spectrum involve a question

of cost.

301bid., pp. 69-70.
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Almost any method of making use of the spectrum
more efficiently requires much more elaborate appa-
ratus at beth the transmitter and the receiver, and
hence when vou come to such a service as broadcast-
ing you have to consider the preblem of utilization
of means that result in relatively sizple apparatus
in the home in order to be chear in its first costs
and also to be readily maintainable.3l

Summagz.

In substance, we have two cooks and one pot. Con-
flicts which arise between Covernment and non-Govern-
ment use of the radioc must be adjusted by negotiatiocn,
and this is carried out in meetings between the FLC
and IRAC, Wwhile a high degree of cocperation exists
between these bedies, the lack of final authority
means that conflicts are often settled on the basis
of rive and take compromise rather than by adherence
tc sound technical principles.

The responsibility for this cdivision of responsibility
does not lie at the door of either agency. It is the
responsibility of Congress. This divided responsibility
would appear te be a basic obstacle to establishing and
administering a unified national policy for radio spec-
trum aliocation.

The spectrum is a single entity covered by one set
of physiczl laws which are not subject to legpislation.
In the public interests, these facts must be recog-
nized and the econcmic and political forces must not
be separated and played off one against the other.32

311bid., p. 57. 321bid., p. 71.



PART TWO

ARTEAMIRATIOR OF WHAT CHANGES, IF ANRY, SHOULD BE MADE TO

INSURE THAT ALLCCATED FRECUENCIES MAY BE UTILIZED TO THE

MAXIMUM DECREE POSSIBLE, AHND TO FACILITATE MAXIMUM RETURN
FRO¥ THE USE OF THEE RADIO SPECTRUM



CHAPTER 1V
SPECTRUM® STUDIES

The following is a presentation of efforts, Congres-
sional and otherwise, to deal with the spectrum problem.
The explanation in chapter three of existing problems in-
volved in spectrum study should confirm the fact that change
18 necessary, "To determine what change will insure the
greatest utilization of the spectrum it is necessary to con=-
aider four recent studies and the recommendations resulting

from those studies."l

1. POTTER<BRAY RESOLUTION

On March 9, 1959, Representative wWilliam G. Bray
introduced a joint resolution which proposed the creation
of a Commission to study the utilization of those areas of
the radio frequency spectrum which are assigned to the Fed-
eral Covernment. NMr, Bray sponsored similar legislation in
the 25th Congress, and a companion bill in the Senate was
introduced by Senator Potter. The Potter bill was reported
by the Senate Committee on Interstate and Foreign Commerce,

passed by the “enate and then reported by the House Committee

1statement by Mrs. J. Cowles, personal interview,
November 18, 195G,




