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INTRODUCTION

There is a proverb that says ‘‘you can never step twice into the same river.”
Time doesn’t stand still, and I hope that scholarship doesn't either. After receiving
after receiving Arno Press’ request to reprint my dissertation, it was with much trepi-
dation that I took “‘Television Frequency Allocation .Policy in the United States”’
from the shelf and - for the first time since 1959 -- read it carefully. (For reasons
that will become apparent if they do it, I recommend this potentially traumatic ex-
perience to all my fellow masochists with dissertations in their closets). I had to read
it to convince myself that my colleagues and others yet undreamed of could read this
twenty-year-old tome and not (a) be misled or (b) laugh. To my surprise - and rely-
ing on Arno’s objective judgment to counter my subject pride of authorship -- “Tele-
vision Frequency Allocation Policy in the United States” seems to have held up. Of
course, there were a number of typographical errors (the typist had her own agenda
which precluded allowing me to proofread the final version before it was deposited),
but the essential analyses and conclusions seem to be at least as valid as most studies
in the field - and are a tribute to the supervision of Dallas Smythe, my chairman.
Even more important, an article published in 1976 which was triggered by an idea in
the dissertation (and which accordingly is reprinted at the end of this volume) at-
tracted a lot of attention from people in government, business and academe who
have little time to waste on historical trivia. Hence, feeling somewhat reassured (and
with the opportunity to correct a few of the worst typos and write this introduc-
tion, I agreed to allow the republication of “‘Television Frequency Allocation Policy
in the United States’’ in this edition.

Although a lot of things have changed since the disseration was written -
“television’” now subsumes ‘‘cable’’ and will soon include videotape or videocassettes
purchased at the corner store as well as on-the-air broadcasts, and the ‘‘United
States” itself changed during 1959 with the addition of Alaska and Hawaii -- the
basic concept of “frequency allocation’” remains the same. Many of the ‘‘policies”
remain similar to those of 20 years ago.
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Without roads, there would be no automobile industry ~ or gasoline short-
age. Without the electromagnetic spectrum, there would be no television broadcast-
ing -- or myriad other uses of the spectrum from microwave ovens to CB radio.
Visible light, radiated (infrared) heat, radar, and X-Rays are part of the same spec-
trum.* Many frequencies can be carried on wires (as evidenced by electric power
lines, telephone, telegraph, and cable television), but for widespread broadcast
(rather than point-to-point) communication, there is only a limited part of the
spectrum on which these communications signals may be sent without wires. ind
even this limited portion is divided into many subparts, each with different char-
acteristics, as shown on p.33 of the dissertation. These overall limitations and spe-
cific characteristics confuse and compound the difficulty of apportioning parts of
the spectrum to services such as radio or television broadcasting.

The political and economic ramifications of the use of specific frequency
bands by specific services are immense -- one estimate of the number of television
receivers in the hands of the public is $30 billion, which was expended by possibly
140 million potential voters living in nearly 75 million households. No government
agency, such as the FCC, dependent on Congress for its budget (and its existence),
will lightly dismiss the political ‘inertia of this public investment by suddenly moving
a service from one frequency band to another -- no matter how technically cogent
the reason for the move.

Since each nation claims sovereignty over the entire radio frequency spec-
trum, and since radio waves can cause interference farther than they can give service,
it is not surprising that (a) there are international agreements, almost always adhered
to even in time of war, governing the use of frequency bands that can ignore such
arbitrary distinctions as national borders, and (b) each nation has its own priorities
and procedures for the use of domestic channels. These procedures are not immut-
able. Many nations have changed (or had changed, by occupying armies or by neigh-
borly persuasion) their systems, their goals and their methods of allocation (appor-
tioning a portion of the spectrum for a particular service), assignment (reserving some

* Definitions for many of these concepts are to be found in the glossary (Appen-
dix B) of Christopher H. Sterling and John M. Kittross, Stav Tuned; A Concise
History of American Broadeasting (Belmont, Calif.: Wadsworth Publishing Co.,
Inc., 1978). Of particular use io the lay reader will be the definitions of “allo-
cations’ (p. 484), ‘‘bandwidth”’ (p. 485), “‘cable’” (p. 486), “‘channel” (p. 487),
“electromagnetic energy” (p. 490), ‘‘modulation” (p. 493), “receiver” (p. 497),
“‘television signals” (p. 502), and ‘‘waves, propagation, frequency, wavelength’’
(p. 506).
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of these channels to a particular user, geographical area, or city), and licensing
(authorizing a particular user to use that channel in that areat These procedures
often are misunderstood, and frequently politicians insist that political processes
can overcome technological imperatives - only to find that in the battle between
King Canute and Mother Nature, the prudent thing to do is bet on Mother Nature.

However, within the strictures imposed by the physical nature of electro-
magnetic propagation, there is substantial room to maneuver. At a high financial
cost, the sensitivity and selectivity of receivers can be manipulated to overcome
many technical limitations; with enough money one might eliminate over-the-air
transmissions entirely (using some form of cable) however socially or politically
undesirable this may be; and it is even possible that some new approach -- from
videodiscs to direct electrical stimulation of the pleasure centers of the brain -- will
change the entire ballgame, much as radio changed our use of other media and tele-
vision quickly changed radio.

Perhaps the most easily modified factor is ‘“‘policy,” whether determined
by fiat or by legislative action ... or even by consumer economics. Third World
countries have very different views of the purposes of radio than do heavily indus-
trialized European nations; the U.S.S.R.’s view of broadcasting (and even of news)
is shaped by its political philosophy; less-developed nations cannot afford high
technology; and recent proposals in the U.S. House of Representatives (Rep. Van
Deerlin’s proposed ‘“rewrite’’ of the Communications Act, H.R.3333) suggested
replacing the ‘‘public interest, convenience and/or necessity’’ licensing criterion
from the 1934 Act with a vague call for ‘‘diversity.” In the United States alone,
there are now many discussions of telecommunications policy: some in the works
listed in the dissertation bibliography, and many others of a more recent vintage
from government, business and academic sources. *

* For example, see the works listed in the bibliography following the introduction to
John M. Kittross, Documents in American Telecommunications Policy (New York:
Arno Press, 1977). Others come forth with increasing frequency, in the form of bills
(H.R. 3333, S.622, S.611 -- the Bell System repair number being an appropriate
number for this bill), NTIA or Congressional reports, the results of the annual confer-
ences on telecommunications policy, or academic research or speculation such as the
article published at the end of this volume, or books such as Jerome A. Barron, Free-
dom of the Press for Whom? (Bloomington: Indiana University Press, 1973), Barry
Cole & Mal Oettinger, Reluctant Requlators (Reading, Mass.: Addison-Wesley, 1978),
Frank J. Kahn (ed.), Doguments of fimerican Broadcasting (3rd ed.) (Englewood
Cliffs, N.J.: Prentice-Hall, 1978), Erwin G. Krasnow & Lawrence D. Longley, The
Politics of Broadcast Requlation (2nd ed.) (New York: St. Martin’s Press, 1978),
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The particular problem, facing us when this dissertation was written is
spelled out in the dissertation itself:

It is apparent that the full potential of the television allocation plan [of
1952] has not been realized. Because of imperfections in the allocation plan
and in its implementation, the number of television services available in any
given community is far below the expectations engendered by the underlying
principles of the allocation plan. The shortage of television stations: 1) re-
stricts the viewing fare of the average citizen, 2) sharply reduces the potential
number of nationwide program sources (networks) and creates conditions of
monopoly or near monopoly of content in many communities, 3) raises
costs so high that the local advertiser often cannot afford to use television as
a selling medium, and 4) restricts opportunity for new talent. At the same
time, there is a critical shortage of space in the radio spectrum for services
other than television.

Seventy of the eightytwo television channels are largely unoccupied
because of UHF station inability to compete on equal terms with stations on
the twelve VHF channels. This is a sad commentary on the planning and
administration of the regulated aspects of the television industry. (pp.2-3)

The United States today does not have a competitive, nationwide television
system affording fair, efficient and equitable service to the public. This
thesis is not meant to be a denunciation of the Federal Communications
Commission, although few of its actions with respect to television allocation
since 1944 have been in accord with its stated lofty policy goals. Rather, it
is a warning that a pernicious situation has developed and is growing more
resistant to corrective change with every month. The present imperfect
system of television allocation has developed over a period of years, with the
Commission reluctant to make any move actually favoring a quasi-monopolis-
tic system of television service. Television was originally planned to avoid the
unequal competitive system found on the AM radio band, and it is technically
feasible to remedy the present unsound and faulty television allocation
structure.

Harvey J. Levin, The Invisible Resource: Use and Requlation of the Radio Spectrum
(Baltimore: Johns Hopkins Press, 1971), Glen O. Robinson, Communications for
Tomorrow (New York: Praeger Publishers, 1978), and Anthony Smith, The Shadow
in the Cave: The Broadcaster, his Audience, and the State (Urbana: University of
Illinois Press, 1973). There is even a scholarly journal titled Telecommunications
Policy, and several dozen titles found in John M. Kittross, A Bibliography of Theses
and Dissertations in Broadcasting: 1920-1973 (Philadelphia: Broadcast Education
Association, 1978; available from the BEA, 1771 N St., N.W., Washington, D.C.
20036 for $4 a copy), most of which were completed in the last decade, are ger-
maine to this topic.
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To make corrections in the present system would cause a great deal of
dislocation. Yet if changes are not made, the public interest will suffer as
both the economic and social (e.g., programming) aspects of television solid-
ify in a non-competitive mold. It is evident that if the present unequal situ-
ation with respect to television allocation is allowed to continue, together
with Commission laissez-faire requlation, all of the pressures of the Commis-
sion and Congress to save the UHF will go for naught. So will the brave words
about the public interest in the Communications Act. The United States will
have what a disinterested public, a meddling Congress and a weak Federal
Communications Commission have given it: a twelve-channel VHF system, all
hope of equality of competition and planned coverage gone, with a small
handful of program sources feeding a somewhat larger number of program
outlets that are ill-equipped to allow local expression. (pp.447-448)

It is almost shocking to realize how little has changed since those passages
were Written.

Different licensing criteria have been suggested (from lotteries and auctions
to racial and social proportional representation or quotas), technological “fixes”
such as the “wired nation’’ of cable television, the use of direct-to-home broadcasts
from space communications satellites, or mixtures such as those found in the auth-
or% article at the end of this volume have been prepared, and an entire field of study
has grown up. Whether the political and economic climates today are favorable to
any of these suggestions probably must be answered in the negative (although any
observer of recent U.S. history realizes that this could change quickly). Furthermore,
the use of space communications satellites is not yet technically feasible for direct
broadcast, and the ‘‘wired nation’’ approach could easily lead to a situation where,
in the words of David C. Adams, retiring vice chairman of NBC when interviewed
by Television Digest (‘‘White Paper” supplement to Vol. 19, No. 20, May 14, 1979,
p. 10): *“the program producers will offer via an inexpensive distribution system...
the kinds of material that bring in the greatest revenues and say the hell with...news,
which doesn’t make much money if any -- and say, ‘I'm sorry. We're not interested
in providing news.’ "’ Former FCC Commissioner Lee Loevinger, in his article on
“The Role of Law in Broadcasting” (Journal of Broadcasting, 8:2:113-126 at 121,
Spring 1964) has said that ‘“performance of the journalistic function is the one
function of broadcasting that can reasonably be called a ‘public necessity.” " 1
believe that any American system of broadcasting must provide that news and infor-
mation that citizens need in order to make rational decisions in a democracy. Other
approaches have other drawbacks, but the problem is real and remains, and must
be solved some day.
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““Television Frequency Allocation Policy in the United States,” while still
valid for the most part, cannot answer all of the questions to be posed in the 1980s
and 1990s. The political climate has changed, the technology has evolved, the pub-
lics” uses for television are no longer as simple as they were in 1959, and the free-
dom to make changes has been severely restricted. Yet it is possible to learn from the
past, to use knowledge of the development of a problem in the search for answers
valid for today and tomorrow.

That is the reason for this publication.

A Personal Note: A large number of typographical errors in the dissertation have
been noted and corrected for this edition. Some, such as inconsistent underscoring
and use of “op.cit.”” or ‘“ibid.”, were not. In no instance was meaning or wording
modified -- although, as evidenced by the many ‘‘Afterthoughts and Second Guesses”’
that follow, there was considerable temptation to do so. Numerous ideas for future
research have come to mind, ranging from bibliographies of such individuals as
Senator/Governor Edwin C. Johnson, analysis of the ownership of UHF stations
through the years, rigorous examination of the conclusions to chapter VI (pp. 429-
433), and a study of the development of ‘‘superstations’” (see p. 430), to a rigorous
computer analysis of the ‘‘modest proposal’ published at the end of this vclume.
Some of these studies will be done, some day. Oral history interviews of still-living
participants and additional searching of government and industry archives should
bring forth more primary data that will help fill in some of the logical and conceptual
gaps (possibly undue reliance on Television Digest, even though its level of validity
and reliability is extremely high, is a weakness of the dissertation) -- and maybe
some day somebody will use ‘““Television Frequency Allocation Policy in the United
States” when preparing what will be that year’s ‘‘definitive study’ of the topic.




AFTERTHOUGHTS AND SECOND GUESSES

The following comments, keyed to the pages of ‘‘Television Frequency

Allocation Policy in the United States,”” do not pretend to cover all of the changes
that would have been present if the dissertation had been written in 1979 rather
than 1959. Revisionism, in this instance, would be a sin against the very concept of
scholarly publication. On the other hand, an unsuspecting reader of the present
edition should be made aware of egregious errors of fact or interpretation in the
original, and should be provided with guideposts to the ensuing 20 years. Hence,
these comments are not to be taken as a complete update; rather, they are only
informal musings by their author, in the hope of making easier the labors of those
who wish to go beyond 1959 in their study of this crucial subject.

page 1, line 5: The 1979 Nielsen Report on Television (A.C. Nielsen Co.) reports

that, as of September, 1978, some 74.5 million or 98% of all households in
the United States owned at least one television set. An estimated 48% had two
or more TV sets and 81% had at least one color set. See also Table 9 from
Appendix C of Christopher H. Sterling and John M. Kittross, Stay Tunad; A
Concise History of American Broadcasting (Belmont, Calif.: Wadsworth,
1978), or Table 680 in Christopher H. Sterling and Timothy R. Haight, The
Mass Media: Aspen Institute Guide to_ Communication Industry Trends (New
York: Praeger, 1978) for historical trends.

page 1, footnote 4: FCC data as of May 31, 1979 (reported in Broadcasting maga-

zine) indicate that there are now 735 commercial television stations on the
air -- as compared to 260 educational or public television stations, and 8,651
radio stations (4,549 commercial AM, 3,109 commercial FM, and 993 edu-
cational FM).

page 2, 1st paragraph: Even in 1979, the proportion of occupied UHF channels is

low. Of the 995 television stations on the air (735 commercial, 260 non-
commercial educational) on May 31, 1979, only 376 (218 commercial) were
on the UHF band. Although the assignment table (Section 73.606 of the FCC
Rules and Regulations) has been changed a number of times since 1952, it is
still true that almost all VHF assignments havebeen gobbled up, while less
than a third of the UHF assignments are in use (a figure that is inflated by
the large number of non-commercial educational or public stations using the
UHF. After the assignment table revisions, by the late 1970s there were some
1,908 channels assigned to 847 communities around the nation (and an addit-
ional 49 to some 21 communities in Puerto Rico and various possessions and
territories). 1,199 of these were on the UHF and only 709 on the VHF band.

X
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Hence, 87% of all VHF assignments were occupied, but only 31% of the UHF.
Eleven of the 50 states had as many or more UHF as VHF channels assigned.

1949 1959 1969 1979
Commercial TV stations on air 51 510 662 735
Non-commercial TV stations on air 0 35 175 260
Commercial AM stations on air 1912 3326 4265 4549
Commercial FM stations on air 700 578 1938 3109
Non-commercial FM stations on air 27 151 362 993
Number of households in U.S. 435 (1950) 528 (1960) 618 760

(in millions, as of March)

% of U.S. households with TV 2% 86% 95% 98%

(Figures for number of stations on air as of Jan.1, except for May 31 in 1979)

page 3, 2nd paragraph: “It is the right of the viewers and listeners, not the right of
the broadcasters, which is paramount.” Supreme Court of the United States

decision in the 1969 Red Lion case (Red Lion Broadcasting Co. v. FCC,
395 U.S. 367).

page 4, line 6: At the present time, some 92% of all households with television
can receive UHF channels. However, until passage of the All-Channel Receiver
Act (see Lawrence D. Longley, ‘“The FCC and the All-Channel Receiver Bill
of 1962,”” Journal of Broadcasting, 13:3:293-303) the proportion stayed
below 10%, not reaching the two-thirds mark until 1969.

page 8, footnote 10: Because of inadequacies of receiver design, reception of
UHF signals from more than 3540 miles away is uncommon.

page 11, 2nd paragraph: Even such proposed techniques as direct-to-home tele-
vision service from space communications satellites would need a large chunk
of the electromagnetic spectrum.

page 11, footnote 15: The ‘‘cable theater’ is now known as ‘‘pay cable.” While
the cost of wiring all homes in the country is still prohibitive, the provision of
cable television to most urban and suburban homes is no longer unthinkable.
However, only 18% of U.S. television homes now (late 1978) subscribe to
cable television service.

Page 12, footnote 16: Since the passage of the All-Channel Receiver Bill of 1962
(P.L. 87-529), the FCC has had a considerable amount of authority (see Part
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television receivers, both to prevent spurious radiation and to achieve com-
parability of receiption on both UHF and VHF. It has not been very suc-
cessful in implementing these goals.

page 15, 3rd paragraph: It is interesting to note that a young FCC attorney ejected
forceably from the Cox committee procedings was John J. Sirica, later to win
fame as the Federal District judge who presided over the Watergate trials at
the end of the Nixon administration.

page 18, 1st paragraph: The AM clear channel problem is still with us!

page 19, footnote 27: Denny’s move to NBC has been variously (and invidiously)
implied to be a result of this color televison decision and/or the decision to
move FM “upstairs’ to the 88-108 MHz band. See Lawrence P. Lessing, ‘‘The
Television Freeze,”” Fortune, November, 1949, and Lawrence P. Lessing, Man
of High Fidelity: Edwin Howard Armstrong (Philadelphia & New York:
Lippincott, 1956) for an interesting set of examples of this uncertainty.

page 20, 2nd paragraph: CBS’ acquisition of Hytron (Air King) may have been
largely a propaganda ploy, since the resulting manufacturing capacity wasn't
very large.

page 21, footnote 28: In recent years, the U.S. Circuit Court of Appeals for the
District of Columbia has engaged in a great amount of such ‘‘second guessing.”
In fact, it has been labeled as ‘‘broadcasting’s preemptive court,” in recognition
of the large number of FCC decisions that were overturned in the early 1970s,
particularly by Judge Bazelon. The Department of Justice (the Anti-Trust
Division especially) also has entered into active play, as has the White House.

15 of the FCC’s Rules and Regulations) over the technical specifications of
page 25, next to last line: The RMA is now known as the Electronic Industries
Association (EIA).
pages 29ff.: There recently have been a number of discussions of radio propagation
published in books designed for non-engineers. One of the best is Alfred F.
Barghausen’s ‘‘Technical Problems of Spectrum Utilization’’ in Sydney W.
Head’s Broadcasting in Africa (Philadelphia: Temple University Press, 1974).
A reminder: nomenclature for electromagnetic frequency bands has been
changed from cycles per second (cps) to Hertz (Hz); hence, mc=MHz and
kc=kHz in the literature since the early 1960s.

page 33: A revision of this diagram which may be easier to read may be found on
p- 507 of Sterling & Kittross, Stay Tuned (op.cit.).




page 35, 2nd paragraph, line 8: Actually, from Portland, Maine to Portsmouth,
Virginia.

page 36, line 2: For political reasons, New Jersey officials have been putting a great
deal of pressure on the FCC for assignment of a commercial VHF channel to
that state. (Channel 13, assigned to Newark, was purchased by New York
public television interests in 1961). In lieu of such an assignment -- which is
highly unlikely due to the overpowering political weight of New York and
Pennsylvania -- the stations in New York City and Philadelphia have been
required to establish more and more of a presence in New Jersey.

page 36, line 6: The proper term (now in universal use) is ‘‘assigned’ rather than
“allocated.” See the glossary (Appendix B) in Sterling & Kittross, Stay Tuned

(op.cit.)

page 36, 2nd paragraph, lines 6-7: VHF stations have to maintain these co-channel
separations: 170 miles in Zone I (the Northeast), 220 miles on the Guif coast,
and 190 miles elsewhere. UHF stations can be spaced 15 miles closer together
in all zones (47 CFR 73.610). There has been virtually no measurement of co-
channel television interference -- although, when propagation conditions are
abnormal at the height of the sunspot cycle, there is much thought of it.

page 38, footnote 17: See Part 2 of the FCC's Rules and Regulations (47 CFR)
for an up-to-date list of applicable treaties.

page 41, footnote 24: The last vestiges of this condition, the Alaska Communi-
cations System, was turned over to private enterprise in the 1960s.

pages 4246: The IRAC is now a part of the National Telecommunications and
Information Administration, within the Department of Commerce. The NTIA
was formed in the late 1970s. Prior to this, IRAC was under the thumb of the
White House, as part of the Office of Telecommunications Policy, and before
that, the Office of Defense Mobilization. The OTP was used during the Nixon
administration to put pressure on the networks and other communications
institutions, and was almost abolished following the Nixon resignation. The
FCC no longer is a full member of IRAC, due to a potential conflict of interest
since it is both a governmental user and a representative of civilian users of the
spectrum.

page 47, line 2: Technically, the President cannot order a Commissioner to resign.
Commissioner Doerfer was the last to resign under direct pressure, in March
of 1960.
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page 50, footnote 38: Although there have been 20 additional Commissioners ap-
pointed during the past two decades, only 14 of the total of 53 since 1934
completed (or came within six months of completing) at least one seven-year
term. Nine of the 46 who no longer are on the Commission served two years
or less. The average tenure of the 46 former Commissioners was 67.6 months,
but if Commissioners Walker (19 years), Hyde (23 years) and Bartley (20
years) are removed from the list, the average tenure drops to only 54.7
The present Commission, as of late 1978, had two members with only one year
of service, two with two years, two with four years, and the dean of FCC Com-
missioners: Robert E. Lee, who had more than 25 years of experience.

page 50, lst paragraph: A number of studies have been done of the backgrounds
and other attributes of FCC Commissioners. Two articles by Lawrence W.
Lichty in the Journal of Broadcasting paved the way: “Members of the Federal
Radio Commission and Federal Communications Commission, 1927-1961"
(6:1:23-34) and ‘“The Impact of FRC and FCC Commissioners’ Backgrounds
on the Regulation of Broadcasting” (6:2:97-110). A more recent study by
James M. Graham and Victor H. Kramer was published by the Senate Com-
merce Committee in 1976 under the title “Appointments to the Regulatory
Agencies: The Federal Communications Commission and the Federal Trade
Commission (1949-1974).” Also see Wenmouth Williams, Jr., “Impact of
Commissioner Background on FCC Decisions,” Journal of Brpadeasting, 20:
2:239-260 (Spring, 1976).

page 54, 2nd paragraph: The FCC, like most of government, has grown substan- -
tially in the past 20 years. A current organizational chart may be found in
the latest 113, Government Organization Manual or (together with the num-
ber of employees) in the latest Annual Report of the FCC.

page 55, line 1: Hearing Examiners are now called “‘Administrative Law Judges.”

page 55, 3rd paragraph: see the Administrative Procedures Act, which is bound
with copies of the Communications Act of 1934 sold by the Superintendent
of Documents (U.S. Government Printing Office).

page 55, footnote 50: A number of Commissioners have -- perhaps unfortunately --
hired speechwriters rather than engineers for their personal staff. This may
have some immediate political advantages (although no Commissioner has yet
moved to high elective office, or even to a more prestigious appointive post in
government) but, considering the limited knowledge of technology possessed
by most named to the Commission, can hardly lead to better quality decision
making by the Commission.
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page 57, 2nd paragraph: A number of members of Congress own broadcasting (or
other media) properties, and may allow this to affect their views and votes.

page 59, 2nd paragraph: This area needs a great deal of study; it is possible that
Congress is being directly acted upon by the telecommunications industries
today to a greater extent than is the FCC.

page 61, 1st paragraph: ABC, with a number of very popular programs, managed
to forge far ahead in the ratings race in 1977-78. As a result, nearly a dozen
affiliates of CBS or NBC (which trailed in the ratings) moved to ABC in the
following year or so. On the other hand, ABC's programming chief, Fred
Silverman (who had started at CBS), moved to NBC in 1978.

page 63, last paragraph: The entire ‘‘Patents Pool” story was told in Sterling &
Kittross, Stay Tuned (op.cit.)

page 64: See Longley article on the All-Channel Receiver Bill of 1962 cited above
(p4), or Erwin G. Krasnow and Lawrence D. Longley, The Politics of Broad-
cast Requlation (2nd edition) (New York: St. Martin’s Press, 1978, chapter
6, pp. 118-126).

page 65, line 3 ff.: The number of broadcast receiver manufacturers in the U.S.
has shrunk drastically in recent years. There are no radios being mass pro-
duced by a major company within the continental United States, and there is
only one manufacturer (Magnavox) who makes TV sets without foreign parts
or sub-assemblies. Production was cheaper (and sometimes design was better)
in such countries as Japan, Taiwan, Hong Kong, Indonesia, South Korea, and
Mexico -- and most ‘‘American’’ manufacturers either established plants abroad
or purchased components, sub-assemblies, or entire receivers elsewhere. The
loss of jobs in the United States, exascerbated by the increasing use of auto-
mation, resulted in a shrinking manufacturing labor force - and a correspond -
ing loss of political power to persuade Congress to reverse or stem this trend.

page 76, 2nd paragraph: An interesting case study, that of Citizens Band (CB)
radio, is to be found in the second edition of Krasnow & Longley, The Palitics
of Broadcast Requlation (op.cit.), chapter 9, pp. 162-179.

page 111, 2nd paragraph: Some pioneer television broadcasting operations -
particularly that of General Electric in Schenectady, New York - have been
slighted here.

page 112, footnote 121: No change, still.
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page 112, footnote 122: In the past decade, there has been a strong trend -- from
the Justice Department’s Anti-Trust Division somewhat more than from the
Commission -- toward forbidding the ownership of more than one medium in
a given market. The FCC has pushed for divestiture in a few communities, but
generally has relied on separation of media at a time of sale, rather than arbi-
trarily and retroactively. Ownership of a newspaper (or other medium) is
generally a ‘‘minus’’ factor when competing for a new station license, and no
one may acquire both television and radio stations in the same market (al-
though AM-FM combinations usually are approved, and existing combinations
under the same ownership are ‘‘grandfathered.’”)

page 125, footnote 6: In the early 1960s, the British started major construction of
a 625-line system on the UHF. In 1967, color broadcasts (using the European
PAL rather than the American NTSC standards) started on those channels -
acting as an incentive for people to acquire sets constructed to the new stand-
ards. Although a black-and-white 405-line service is still provided, it should be
phased out soon. BBC (and ITV) intend to provide service to 100% of the pop-
ulation -- even though reaching the last two or three percent is extremely ex-
pensive (some 200 times as expensive per person as reaching those in London
and other large cities).

page 130, footnote 10: The Golub report, which has been extremely hard to locate
(it never was ‘‘published,” and mimeograph paper of that vintage has largely
self-destructed), has recently been made available on microfilm from the U.S.
government (filmed from a defective copy), and soon will be reproduced (from
a better copy) in John M. Kittross (ed.), Administration of American Tele-
communications Policy (New York: Arno Press).

page 153, 1lst paragraph: There is some sharing of the lowest UHF television chan-
nels between land mobile radio and television in certain urban areas where
the demand for mobile channels is greatest, and channels 5 and 6 are allocated
for non-broadcast use in Hawaii and Alaska.

page 155, footnote 64: As mentioned, this should be called an ‘‘assignment’’ rather
than an ““allocation’’ table.

page 167, 1st paragraph: See Stanley Kempner, Television Encyclopedia (New
York: Fairchild Publishing Company, 1948), p. 33, or Donald G. Fink, ““Tele-
vision Broadcasting Practice in America--1927 to 1944,” The Journal of the
Institution of Electrical Engineers (London), Vol. 92, Part III, 1945, p. 150.

page 170, last paragraph: Although the publication of Donald H.V. Erickson’s
doctoral dissertation (“FM Broadcasting: ItsVechnical, Political, and Economic
History,” University of Illinois, 1969) as Armstrong’s Fight for FM Broad-
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casting: One Man vs Big Business and Bureaucracy (University of Alabama
Press, 1973) added another one-sided view to the FM story, a more reasoned
and better researched approach is to be found in Mary Ellen Hogan, “The
Innovation of FM Radio: Armstrong vs. The Radio Corporation of America”
(unpublished master’s thesis, Temple University, 1972). See also Krasnow &
Longley, The Politics of Broadcast Requlation (op.cit.), Chapter 5, pp.107-117.

page 173, footnote 103: Norton continued to make waves for many years. At the
end of his career (which was with the Bureau of Standards after World War II)
he prepared -- in response to a major publication of the Telecommunication
Science Panel of the Commerce Technical Advisory Board, Electromagnetic
Spectrum Utilization: The Silent Crisis (Washington: Government Printing
Office, 1966) -- The Five-Dimensional Electromagnetic Spectrum Resource:
A Major Economic_and Engineering Research Responsibility of the Federal
Covernment (or, The Silent Crisiz Screams) (Boulder, Colo.: Environmental
Science Services Administration, Institute for Telecommunication Sciences,
unofficial multilith, 1967). Norton’s retrospective (1971) views about his 1945
testimony may be found as Appendix III to Hogan’s thesis (op.cit.).

page 182, footnote 127: Other laws and Presidential Orders have further restricted
the practice of ex-Commissioners later representing parties before the FCC.

page 182, footnote 128: The salaries of Commissioners have risen - together with
inflation -- to more than twice the 1958 level (so far).

page 186, last paragraph: As mentioned, the British did decide to allow color only
on the UHF.

page 190, footnote 153: A number of technical studies to explore the possibility
of reducing bandwidth were conducted under FCC auspices in the late 1970s.
Although higher-definition television is available off-the-shelf for industrial and
scientific applications, there has been little consideration of higher-definition
for broadcast television. (The 625-line television standard used in most of the
world - except the Americas and Japan -- actually does not have many more
pictorial elements than the 525.ine system, since only 25 pictures per second
are transmitted in countries with 50 Hz electrical current that use the 625-line
system. 625 x 25 = 15,625; 525-x 30 = 15,750 horizontal lines).

page 20], footnote 2: The FCC quickly learned the error of its ways, and corrected
the terminology it employed. It was used properly as early as 1956 (see the
second item on p. 479).

page 216, footnote 39: This was the genesis of that later became ‘‘A Fair and
Equitable Service or, A Modest Proposal to Restructure American Television




to Have All the Advantages Claimed for Cable and UHF Without Using Either”
written in the mid-1970s and published at the end of this volume.

page 232, footnote 99: FM television almost certainly would require a greater band-
width than 6 MHz. A number of spectrum saving techniques -- vestigal sideband
reduction, alternate field transmission, etc. -- have been suggested and explored
in recent years, most recently under FCC auspices. The use of PCM (Pulse
Code Modulation) also has been proposed. It is interesting to note that the
noise-reduction possible with digital rather than analog transmission has led to
its adoption for uses (such as master videotape recording and some networking)
where the transmission channel isn’t restricted to 6 MHz.

page 236, 1st paragraph, lines 10-11: As mentioned, the British did do this.

page 249, footnote 150: It took until the summer of 1955 for the 12th ETV
station to go on the air. Nearly a quarter of a century later -- spurred by found-
ation and Federal financing - there were 260 operating public television
stations, more than a quarter of all operating stations. In New York City,
commercial channel 13 (officially assigned to Newark, New Jersey) was pur-
chased by an educational television group (with substantial contributions for
this purchase coming from the local commercial television stations which were
delighted to eliminate a competitor for advertising dollars), but in Los Angeles,
a UHF channel is still used for public television.

page 259, 1st paragraph: The ‘15 mile provision’’ originally was established to
make it possible for Pittsburgh to have a third commercial station without
actually violating the co-channel milage separation rule of the 6th Report and
Order (see pp. 363-364). A careful reading of this provision made it possible to
move channel 46 from Riverside, California some 50 miles to the much larger
market of Los Angeles. The city of license was moved 15 miles to the tiny
town of Guasti - which could receive a ‘‘city grade’’ signal from a powerful
transmitter on top of Mt. Wilson, the location of all the Los Angeles television
transmitters.

page 270, line 2: Dean Everitt was Dean William Everitt of the University of Illinois
School of Engineering.

page 279, footnote 264: Color television finally ‘‘took off’’ in the late 1960s. Al-
though all networks had decided to support color by the fall of 1965 (RCA’s
subsidiary, NBC, logically leading with about 95% of its prime time schedule
in color, with CBS (50%) and ABC (40%) following), it wasn't until 1968 that
a quarter of American television homes could receive color. More than 50%
could receive color in 1972, a proportion that rose to 81% by the fall of 1978.
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page 281, footnote 269: The percentage of homes receiving television through cable
has risen slowly, despite the hyperbole of cable television supporters. It reach-
ed the 10% level in 1973 (nearly a quarter of a century after its introduction)
and the 18% level in May of 1978 (some 13.4 million television homes out of
the total of 74.5 million).

page 283, 2nd paragraph, last clause: See discussion above on the effects of the
All-Channel Receiver Bill of 1962.

page 286, footnote 2: Channels 70-83 were removed from the table of assignments
by the FCC in May of 1970, and no assignments had been made to these
channels since 1966. Channel 37 also has been deleted because of the need of
radio astronomy for this particular frequency. By the fall of 1978, except for
some low-power translators, no stations were operating on channels numbered
above 69. (Only 18 stations were in operation on channels 59 through 69).

page 296, last line: The number of stations on the air on each band can be found in
each issue of Broadcasting magazine.

page 300, lst paragraph: Financial ‘loss’’ figures can be found in FCC Annual
Reports and the trade press, although the tax laws are a factor that often
makes a “loss” attractive to conglomerate owners.

page 304, 2nd paragraph, 2nd sentence: Current Nielsen data indicate that 96% of
all the country’'s TV households can receive four or more stations, 66% can
receive seven or more stations, and 38% can receivé ten or more stations. This
is a far cry from 1964, when only 59% would receive four or more stations,
26% could receive seven or more, and only 4% ten or more (some by cable,
some in New York City or Los Angeles, and some located between major
cities, such as central New Jersey, which can receive signals both from New
York and Philadelphia stations).

page 313, 2nd paragraph: Although there have been major improvements in UHF
receiver sensitivity and selectivity (with the FCC mandating even closer ccm-
parability between UHF and VHF tuners in the future), UHF tuners still do
not achieve the quality levels of VHF tuners.

page 323: See Krasnow & Longley, The Politics of Broadcast Regulation (op.cit.).

page 331: Networks, per se, and not merely their owned-and-operated stations, con-
tinued to make substantial profits. Even network news started to return more
revenue than it cost in the late 1970s.
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page 332, 2nd paragraph, last sentence: A small handful of independent (without

network affiliation) stations do very well indeed, although almost all of them
are in the largest markets. (One exception is the ‘‘superstation” (WTCG,
channel 17 in Atlanta) owned by Ted Turner, which apparently does very well
by distributing its programs to cable systems and charging ten cents for every
home connected to the system).

page 342, line 7: The American Research Bureau is now known as ‘‘Arbitron."”

page 343, last paragraph: The importance of reaching rural communities with tele-

vision has diminished somewhat since the Supreme Court ‘‘one man - one vote”’
decisions of the 1960s (led by Baker v. Carr) reduced the political voting power
of rural areas within the several states. Hence, more Congressmen are elected
from urban areas, and have little objection to reducing rural services if their
own constituents will gain thereby. (Allied to this development has been the
steady erosion in proportion of the national population that lives in rural areas
-- from one in five at the end of World War II to less than one in twenty today).

pages 345-346: The “Booster rebellion’ finally was put down, with few (if any)

on-channel boosters remaining in operation today. The interference they
caused - became politically unacceptable, and translators or cable were able to
provide service. A substantial number of translators (including some on the
VHF) are in use under the provisions of 47 CFR 74.711-784, although trans-
lators are much more expensive than boosters.

page 347, 1st paragraph: In the early 1960s, under Congressional and broadcaster

pressure, the FCC assumed authority over cable - only to be slapped down by
the courts over the years. By 1979, there was virtually no authority for such
supervision left to the Commission. See Don R. Le Duc, Cable Television and
the FCC: A Crisis in Media Control (Philadelphia: Temple University Press,
1973). The new copyright law that went into effect in January of 1978 pro-
vides for limited payment of royalties by cable television systems, but does not
give broadcasters the right to block the use of programs by cable systems --
for the most part.

page 350, 1st paragraph: As mentioned, CATV now services some 18% of American

TV homes. There are more than 3,800 cable television systems -- with owner-
ship figures obscured by constant buying and selling.

page 350, 2nd paragraph: Proof of the ‘‘death” of any television station due to

cable competition has been hard to find, although the National Association of
Broadcasters has used this arqgument for years in various arenas while trying to
restrict the growth of cable television.




page 353, footnote 142: Cox later became an FCC Commissioner (March 26, 1963
to September 1, 1970).

page 361, 2nd paragraph: Apparently, television bandwidth reduction isn't as
simple as it appeared to be in 1959. The technical, economic, and political
factors are very complex and interactive, even though a number of promising
techniques have been proposed. See: UHF Task Force Report on Television
Bandwidth Reduction (Washington: UHF Task Force, Office of Plans and
Policy, Federal Communications Commission, August, 1978).

page 365, footnote 152: This is not quite true today, because of the demand for
any sort of channel (and the All-Channel Receiver Act), but Zone I still has a
disproportionate number of UHF stations on the air. For example, of 439 UHF
stations authorized (not all of which were on the air) late in 1978 (as reported
in Broadcasting Yearbook, 1979, pp. B-85-135 & 144-147), some 195 (44%)
were in the 19 states -- including the District of Columbia -- that were at least
half in Zone I (Connecticut, Delaware, District of Columbia, Illinois, Indiana,
Maine, Maryland, Massachusetts, Michigan, New Hampshire, New Jersey, New
York, Ohio, Pennsylvania, Rhode Island, Vermont, Virginia, West Virginia,
and Wisconsin). Only 24% of authorized VHF stations were in these states.
In only six of these states (Delaware, Maine, Michigan, New York, Rhode
Island, West Virginia) were there more VHF stations on the air (or authorized)
than UHF stations. An analysis of the even less desirable top 19 UHF channels
(51-69) shows that more than 55% of the stations on the air in these upper
UHF channels are in the states represented in Zone I. This contrasts to the
bottom 36 UHF channels (14-36, 38-50), where Zone I has only 45% of the
in-use (not merely authorized) channel assignments. The article at the end of
this volume proposes, among other things, a plan to avoid such disparities.

page 369, lst paragraph: Again, see Longley’s all-channel receiver bill article (op,
cit.) in the Journal of Broadcasting. It quates a 1968 letter from Kittross that
points out that ‘““There is some precedent for the view that the FCC had the
power all the time, via asking the FTC to act along the lines of: ‘it is fraudulent
to sell any receiver in interstate commerce that cannot pick up all channels of a
given service...' Another approach is the one used in 1910. The problem was
the failure (by order of their company) of Marconi Company operators to com-
municate with ships/shore stations that used equipment of other manufac-
turers. This was against public policy. The U.S. enforced an international agree-
ment [a 1906 treaty prepared after international meetings in Berlin] against
the Marconi practice by writing into the Wireless Ship Act of 1910 that all
ships of certain classes leaving U.S, ports had to be ‘equipped with an efficient
apparatus for radio-communication’ and that ‘for the purpose of this act appar-
atus for radiocommunication shall not be deemed to be efficient unless the
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company installing it shall contract (it) in writing to exchange, and shall, in
fact, exchange, as far as may be physically practicable, to be determined by the
master of the vessel, messages with shore or ship stations using other systems of
radio-communication.” A very interesting use of a ‘technical’ requirement to
accomplish a ‘social’ purpose.”

page 380, line 1: Actually, there are and have been various classes of FM broadcast-
ing stations, so that not all are permitted to use the same amount of power,
antenna height, etc. See 47 CFR 73.206 and 73.211.

page 397, 2nd line from bottom: Senator Pastore’s position on the Senate Com-
merce Committee (eventually as chairman) certainly didn’t hurt Rhode Is-
lander efforts to amend the assignment table to provide more VHF service to
Providence.

page 403, 2nd paragraph, line 4: See the article published at the end of this volume.

page 404, footnote 269: IRAC is still in existence but, as pointed out earlier, is now
part of the National Telecommunications and Information Administration
within the Department of Commerce. Henry Geller, who runs NTIA, has had a
number of positions in Washington dealing with telecommunications policy
(including several posts at the FCC), and has been responsible for some ex-
tremely powerful and original thinking in this field.

page 407, footnote 282: The Broadcast Education Association in 1978 published a
bibliography prepared by George Brightbill of the Samuel Paley Library of
Temple University, of Congressional hearings and documents dealing with
broadcasting and communications between 1870 and 1976. Copies of Com-
munications and the United States Cangress are available from the BEA at
1771 N St., N.W., Washington, D.C. 20036 for $4 each.

page 410, line 9: “Absence of mountain and rural areas’’ is perhaps too strong a
word, particularly for anyone who engages in bicycling or hiking.

page 420, footnote 332: See the Communications Act of 1934, section 606.

page 426, 2nd paragraph, line 3: The author of this dissertation had spend all of
his life (until late 1959) living east of the Mississippi; hence, to state that
Colorado was in the “‘northwest’’ can be blamed on New Yorker chauvenism
as much as on ignorance. In the past two decades, many delightful months
spent driving and camping west of the Mississippi (as well as a decade of
California living) have made these geographical distinctions very clear.




sexiii

page 430, footnote 358: See Simmons v. FCC, 169 F.(2d) 670 (1948), and many
other expressions of the desirability of local origination and control of broad-
cast programming.

page 433, 1st paragraph: As mentioned above, no FCC Commissioner has moved
to a “*higher’”’ or ‘‘better’’ governmental post. (Dean Burch’s move to the White
House in the last months of the Nixon administration was hardly a promotion).

page 436, 1st paragraph: During the Nixon administration, the Office of Telecom-
munications Policy, part of the Executive Office of the President, was used to
initiate policy proposals in Congress and at the FCC as well as to put appar-
ently partly successful political pressure on networks and other news media
to eliminate criticism of the administration. See: William E. Porter, Assault on
the Media (Ann Arbor, Mich.: University of Michigan Press, 1976) and Marilyn
A. Lashner, ““The Chilling Effect of a White House Anti-Media Assault on
Political Commentary in Network Television News Programs: Comparison of
Newspaper and Television Vigorousness During the Nixon Administration”
(unpublished doctoral dissertation, Temple University, 1979). After the
Nixon administration fell, Clay T. Whitehead, the OTP director, resigned. and
some Congressmen expressed interest in abolishing the agency to prevent
future presidents from wielding such power. Cooler heads prevailed, however,
using the argument that an executive-branch policy planning arm was needed
since the FCC was clearly hobbled by its day-to-day responsibilities and the
many industry and other pressures upon it. The NTIA (National Telecommuni-
cations and Information Administration within the Commerce Department)
was the compromse result. Another factor in diminishing the FCC’s role as
‘“‘the only legally qualified ‘expert’ body for making decisions affecting broad-
casting has been the willingness of the U.S. Federal Circuit Court of Appeals
for the District of Columbia to overrule even highly-technical FCC decisions.

page 436, 2nd paragraph: New technologies -- space communications satellites,
home videotape recording, the interfacing of telecommunications and inexpen-
sive high speed computers, etc. - have not changed public apathy in this field.

page 437 (last paragraph)-441: This has been expanded in John M. Kittross, ‘““The
Federal Communications Commission: Neither Fish Nor Fowl,” in David G.
Clark & Earl R. Hutchison (eds.), Mass Media and the law: Freedom and
Restraint (New York: Wiley-Interscience, 1970, pp. 360-362).

page 441, 2nd paragraph, lines 4-5: As mentioned, the ‘‘engineering assistant’’ is
now often a speechwriter, leaving the Commissioner with little or no techno-
logical telecommunications information or advice (except that gained in the
adversary process of a hearing).
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page 442, 1st paragraph, last sentence: As mentioned, Congress did provide the
FCC with statutory power through passage of the All-Channel Receiver Bill
of 1962. (See 47 CFR 15.65 for FCC regulations stemming from this law).

page 443, lines 4-12: In September, 1960, Public Law 86-752 (see 47 USC 503)
amended the Communications Act of 1934 so as to give the FCC authority to
grant short-term licenses and to impose fines and forfeitures upon licensees.
See: Earl R. Stanley, ‘‘Revocation, Renewal of License, and Fines and Forfeit-
ure Cases before the Federal Communications Commission,’’ Journal of Broad-
casting, 8:4:371-382 (Fall1964); John D. Abel, Charles Clift, III and Fredric
A. Weiss, ‘““Station License Revocations and Denials of Renewal, 1934-1969,"”’
Journal of Broadcasting, 14:4:411421 (Fall, 1970); Charles Clift, III, Fredric
A. Weiss and John D. Abel, “Ten Years of Forfeitures by the Federal Com-
munications Commission,” Journal of Broadcasting, 15:4:379-385 (Fall 1971);
Maurice E. Shelby, Jr., ‘‘Short-Term License Renewals: 1960-1972,” Journal
of Brosdeasting, 18:3:277-288 (Summer 1974); and updates reported in
professional meetings but yet to be published.

pages 449454: The eight recommendations listed in this appendix were, obviously,
forward-ooking and thus did not fit directly into the historically-oriented
dissertation itself. These recommendations were inserted as an appendix (much
as George Gerbner's wellknown model of the communications process was
inserted as an appendix to his dissertation) because the traditions of scholarly
publication were felt at the time (some months before the author suddenly
assumed the editorship of the Journal of Broadcasting, with all its attendant
editorial freedom) to preclude conventional polemics. In looking at these
recommendations from a vantage point 20 years down the road, they have held
up remarkably well. The first (“greater care should be taken in making appoint-
ments to the Commission’’) is as valid today as it was in 1959. The second
(“‘amend the provisions...which prevent the Commission from making full use
of its professional staff’’) also seems to remain valid -- and perhaps even more
important because of the tendency to name speechwriters rather than engineers
to a Commissioner’s personal staff, and the tightening up of rules against ex
parte contacts in all government agencies. The third (“information should be
solicited from non-partisan sources...”) also remains a useful rule in a highly
technical field such as this. The Commission has recently used private research
firms and universities to obtain data through research contracts; this practice
might further involve academe in the policy-making process, to the public
benefit. The fourth recommendation (“...the power to set minimum receiver
performance standards...”’) has been accomplished by means of the All-Channel
Receiver Bill of 1962. The fifth (“...consider the public’s actual listening or
viewing habits when making determinations that may affect broadcast station
facilities or location.”) is a bit simplistic. The public good may not be best
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served through slavish reaction to popularity or habit. What the public needs
may not be what it wants. Also, imposing major changes by fiat is unlikely to
survive the political process, and to develop viable public policy requires care-
fully thought out options and decisions. The recent effort by the House Com-
munications Subcommittee to completely ‘‘rewrite’”’ the Communications Act
of 1934 ran afoul of (among other things that may have had more effect) the
objection of many to the proposed change that would have deleted the “‘public
interest, convenience and/or necessity’’ standard for licensing and replaced it
with an essentially undefined criterion of “‘diversity.”” The sixth recommend-
ation (*...all television broadcasting should be moved to the..UHF band)
not only hasn't occurred, but is extraordinarily unlikely to happen. The Brit-
ish have been in the process of making such a shift for the past 15 years or
more, but have had to (a) provide a ““carrot’’ in the form of color transmissions
only on the UHF, (b) be certain that transmission services will be available to
the entire population, and (c) give plenty of warning to allow sets tc be amor-
tized before eliminating the old 405-ine VHF service. Some of these con-
ditions would be very hard (or impossible) to meet in the United States. The
seventh recommendation (“establish a continuum of ‘punishments’..."”") was
accomplished by P.L. 86-752, as mentioned above. It is unlikely that a station
could be forced to operate at a loss (deletion of only the ‘“commercial” part of
its license), but stranger things have been required of many people, firms, and
institutions in recent years. And, finally, it is unlikely that the eighth recom-
mendation (‘“‘reduce the amount of litigation burdening the FCC by narrowing
the grounds for appeal to the Federal courts’”) will -- in the most litigous
society on earth -- be adopted soon. In the early 1960s, the British Indepen-
dent Television Authority was able to change programme contractors (the
equivalent of a cross between a station and a network; only 15 serve the entire
United Kingdom from what will be a total of 50 main transmitters and 350
relay transmitters on the UHF) without needing to make public its reasons or
justifications. These decisions could not be successfully challenged in the
courts - a situation that flabbergasts American broadcasters, regulators, and
legislators. This situation may need some fundamental rethinking of our judic-
ial system -- which is undergoing a great deal of change already, due to such
other factors as the pressure of population, the personalities and philosophies
of members of the Supreme Court (ahd those who appoint them), the growth
in size and arrogance of the legal profession, and changing views of what con-
stitutes ‘‘fairness’’ and “‘impartiality.’’

page 450, footnote 1: See earlier comment about Norton (keyed to p. 173).

page 463, 7th item: Murrow's speech has been reprinted widely, and deserves even
wider distribution. Here is a taste of it again: ‘“This instrument can teach, it
can illuminate; yes, and can even inspire. But it can do so only to the extent
that humans are determined to use it to those ends. Otherwise it is merely
wires and lights in a box.”’
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page 464, next to last item: NARBA finally entered into force, insofar as the
United States was concerned, on April 19, 1960, It originally had been signed
at Washington on November 15, 1950.

page 465, 1st item: A number of modifications of the United States-Mexican
agreements on VHF and UHF television channels used within 250 miles of the
border, and on use of the standard (AM) broadcasting band, are cited in
Part 2 of the FCC's Rules and Regulations (47 CFR). These include TIAS
4089 (UHF, July 16, 1958), TIAS 5043 (VHF, April 18, 1962), TIAS 7021
(AM, entered into force November 18, 1970), and TIAS 7021 (pre-sunrise,

post-sunset operation of AM stations, entered into force November 18, 1970).
See 47 CFR 2.603,

page 473, 7th item from bottom: FCC Rules and Regulations, in the CFR (Code of
Federal Regulations) edition, have been renumbered: Part 3 is now Part 73,
and Part 4 is now Part 74. ‘‘Telecommunications’’ remains Title 47.

page 479, last item: The Golub report (as mentioned above, keyed to p. 130)isin
the process of being published in the forthcoming Arno Press volume titled
Administration of American Telecommunications Policy.
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CHAPTER I

INTRODUCTION

The situation

In the past decade, television broadcasting in the United
States has mushroomed from a virtually unknown will-'o-the-wisp
to a nation-blanketing cultural force, Today the ubiquitious
symbol of mass culture, a television antenna, is perched atop
more than eighty-six per cent of all American homes.l By
comparison, it took the telephone eighty years, electricity sixty
years, the automobile forty=-nine years, and sound radio twenty=-
five years to reach only three out of four homes in this country.2

To bring television to some forty-five million homes,
there are a mere 520 commercial television stations scattered
throughout the country,> as compared with 5,000 radio stations

serving approximately fifty million homes® Distribution of

lU. S, Department of Commerce, Bureau of the Census, Cur=
rent Housing Reports, Housing Characteristics, Series H-121, No. 6.
Households with television sets in the United States, May 1939,
August 3, IG59,

2

Stanton, Frank. Statement before the U. S. Senate Com-
mittee on Irterstate and Foreign Commerce, Television Inquirv,
hearings, 84th Congress, 2nd Session. Part 1V, p. 1705.
b

3Population estimate from Television Factbook No. 23:
number of stations (as of June 30, 1359 f{rom Hroadcasting magazine,

thid. 31,377 of these radio stations operated on the
standard TAM) band, the other 621 were frequency modulation (FH)
stations, ’
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television channels has been by an assignment plan intended to
bring about a natiorwide and competitive television broadcasting
system. A total of 1,873 television channels was assigned to
communities around the country. Five hundred and forty-two of
these assignments are on twelve channels in the very high
frequency (VHF) band, which has been the home of experimental and
commercial television since the middle 1930s, while the other
1,331 assignments are on seventy channels in the ultra high
frequency {UHF) band, which was opened for commercial television
in 1952. However, instead of a preponderance of UHF stations on
the air in proportion to the number of assignments, there are
only seventy-nine UHF stations and 441 VHF stations. In other
words, some 81 per cent of the VHF channels are now occupizd, in
contrast to the paltry 6 per cent of assigned UHF channels. 1In
addition, 177 UHF construction permits (CPs} were cancelled
before station licenses were issued, as against only forty-two
deleted VHF CPs, (See Tables VI-1, l-A and 1-B).

It is apparent that the full potential of the television
allocation plan has not been realized. Because of imperfections
in the allocation plan and in its implementation, the number of
television services available in any given community is far below
the expectations engendered by the underlying principles of the
allocation plan. The shortage of television stations: 1) re-
stricts the viewing fare of the average citizen, 2) sharply
reduces the potential number of nationwide program sources
{networks) and creates conditions of monopoly or near monopoly of

content in many communities, 3) raises costs so high that the

local advertiser often cannot afford to use television as a selling

|
|
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medium, and 4) restricts opportunity for new talent. At the same
time, there is a critical shortage of space in the radio sSpectrum
for services other than television.

Seventy of the eighty-two television channels are largely
unoccupied because of UHF station inability to compete on equal
terms with stations on the twelve VHF channels. This is a sad |
commentary on the planning and administration of the regulated
aspects of the television industry. The trouble largely stems
from the philosophy underlying American domestic radio5
allocation. In theory American radio allocation "places emphasis
upon the listener as an end. It is his interest and welfare
that must be considered first and above all else." But in
practice, "the majority of station owners and advertisers ...
consider (the listener) as a means for their private or corporate
profit."6 It is only natural that differences of opinion and
interpretation of role will arise in an industry that is
fiercely committed to private enterprise, yet is under a certain
amount of Federal regulation because the broadcasting industry
must use the radio spectrum (part of the public domain) but does
not own it. The attitude "what is good for the industry is good
for the public™ is particularly evident in the current American
polito-economic framework,

The Federal Communications Commission (FCC), an indepencert '

regulatory agency, is charged with protecting the public interest

5The term "radio™ subsumes the subject of "television";
the"electromagnetic spectrum" includes the "radio spectrum."

6 !
Frost, S, E., Jr. _Is American radio democratic? (Chicago:
University of Chicago Press, 1937), pes 137. i




in the radio spectrum. It has broad powers to regulate the

operators of radio transmission apparatus, but it has no legal

authority to force related industries, such as advertisers and

receiver manufacturers, to operate in the public interest, con=

venience or necessity. As a result, the vast majority of the

millions of television receivers are unable to tune in the UHF, |

thus resulting in a multi-billion-dollar investment in VHF

receivers by the public. This creates a powerful force working

toward the continued use of the crowded VHF television channels,

ignoring the potential of the UHF. The situation gets worse as

time goes on without action == a state of affairs welcomed by

VHF operatorse

Although the Federal Communications Commission must place

its imprimatur on any decision relating to the civilian allocation

of frequencies, its principal role has been to act as the focal

point of conflicting industry pressures. The FCC does not always
react in favorable response to the strongest pressure, but
appears to lack the {nitiative to act without the support of
some outside pressure group. The Congress often acts as a forum
in which opposing interest groups debate. However, since the FCC
is the legal agency responsible for determining telecommunicaticns
policy, Congressicnal activity in this area is normally restricted
to acting for their constituents and for elements of the industry -
in seeking relief from Commission policies. The Congress can
override the Commission by legislation, and can exert a great
deal more pressure than any other group through investigating

committees, appropriations, and many other ways.




Backpround
It is apparent that the decisions that have been made in

the conception and administration of the allocation plan for
television have created a condition more favorable to monopoly
than to unrestricted competition. Decisions have heen made on
the basis of expediency, pressures, and politics often without i
adequate information and analysis. DMany of the basic allocation
decisions for television have frustrated rather than aided the
goals and potential of this medium.

Although television broadcasting has been a national
force for only a decade, the present problems of program and
station availability have their roots in struggles and decisions
as far back as the middle 1930s,. The identities, strategies and
tactics of various pressure groups have changed with the years
as have the issues and prcblems to be settled. Nevertheless, the
history of television allocation decision and regulation can be

divided intoc four important periods:

l. In the bepginnine: television standards and

allocations to 1944. After a period of experimentation that

started in the early 19205, marked by the abortive efforts of
certain promoters to innovate a form of mechanical-scanning
television of inadequate quality, the Radio Corporation of America
(RCA) prevailed upon the FCC to allow television to operate on a
limited commercial basis in 1940, RCA hoped not only to recoup
certain developmental program expenses, but also to make use of
its commanding patent-holding position to promote and merchandise

80 many receivers built to RCA specifications that the FCC would
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be unable to change transmission st.andards7 in the probable event
of later improvements. This attempt to freeze standards
jmmediately met with opposition from the greater part of the
manufacturing industry, as well as from one of the few FCC
chairmen who was willing to take the initiative in dealing with

telecommunication problems. (Chapter III).
2. The shaping of post-war television {(1944L=-1943) .

Toward the end of World War II, the industry was divided into two :
groups. RCA led the majority striving to get television underway i
immediately after the war, using prewar standards and channels, !
and postponing potential improvements in hoth standards and
allocations to a vague future. CBS, largely in an effort to
promote its system of color television and thus steal a march
on RCA, argued the minority position advocating further research
on monochrome and color and a thoroughly blueprinted allocation
system able to accommodate any foreseeable expansion of televisiond
In particular, CBS advocated a large number of channels in the UHF
band, with VHF television allowed only on a temporary basis.
Arguments prevailed that television was ready "now" and
that the post-war economy needed its immediate introduction.
Although the channels allocated on the VHF band were fewer than
even RCA advocated, the major portion of the electronics
manufacturing industry, headed by RCA, happily prepared to "live

with" a thirteen-channel allocation straitjacket.8 To alleviate

7
Television transmitters and receivers must be manu-
factured to operate with the same standards, in a "lock-and-key"

analogy.

8Pre-war television allocations, unused for the most part,
contained nineteen VHF channels.




the reduction in numoer of channels and to provide more
competitive opportunity, the Commission (largely on the basis of
faulty engineering data supplied by the industry) made the major
error of providing too little geographical separation between

stations on the same channel, which in turn led to signal

interference and plcture-quality degredation. (Chapter Iv).
3. Interlude (1948-1952). The interference mentioned in

the previous paragraph was so serious that the FCC halted the
licensing of new television stations. While this "freeze" was in |
effect, the Commission conducted an extraordinarily long (three '
and a half years) series of hearings dealing with the future of
television. Subjects under discussion included: 1) color

television standards, 2) use of the UHF band, and 3) allocation

and assignment principles and practices, including the reservation

of some television assignments for educational purroses. The

color issue flared up again in 1946 and 1947, with CBS and RCA

each hoping to have its own system adopted as the industry

standard. In 1949 and 1950, the color issue became a time- I
consuming fiasco, with CBS winning the official FCC decision.
This 1950 decision was frustrated by the refusal of the manu-
facturers to accept the CBS color system. RCA later perfected
its own system, which was accepted in 1953 by the Commission and
the industry. Most witnesses before the Commission during the
hearings on the use of the UHF &apgreed that more channels were
necessary. However, the established {or "prefreeze") broadcastingi
interests, which included the CBS and NBC, but not the American '

Broadcasting Company or DuMont networks, successfully resisted
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efferts to move all television to the UHF, and abandon the VHF
channels to other services which needed them.

The decision to retain the VHF band was based largely on
the enormous investment in receiving and transmitting equipment in
operation on that band. However, this decision made it difficult
even to contemplate a move to the UHF in later years, since there
would be a great deal more VHF equipment in operation, with a %

"moral guarantee" as to its future usefulness. (Chapter V).

L. Ineguality Compounded (1952-1959). In addition to the |

1952 decision to retain the VHF hand, the FCC also decided to
intermix UHF and VHF stations in the same market or community.
This rroved to be a serious mistake and perhaps the chief cause
of the difficulties faced by UHF stations whenever they attempted
to compete with VHF stations. MNothing was done by the

Commission to enable the VHF and the UHF stations to compete on

I The VHF band could be received by all

reasonably equal footinge.
of the millions of receivers manufactured before 1952. On the
other hand, UHF or all-channel sets could not legally be required
by the Commission, and they would be more expensive if built.

VHF signals had a slightly wider range,lo and, in general, the 108

prefreeze VHF stations were left economically entrenched.

9The FCC did include in its decision ( U.S. FCC, Sixth
Report and Order in Dockets 8736, et.al., April 14, 1952) pro=-
vision for higher power limits on the UHF band than on the VHF
band. However, high-powered transmitters for UHF were not made
available until 1954~55 by the manufacturing industry.

. loBoth VHF and UHF are in the "quasi-optical®™ portion of the
radio spectrum, where reliable transmission is limited to slightly
more than line-of-sight, or distance to the horizon, distances
(4,5-70 miles with antennas of 300-1000 feet). ‘However, VHF
stations have a range advantage of some 10 miles over UHF.

coco P ——
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Since 1952, the FCC has done little to remove the in-
equalities from the allocation structure. More than ninety UHF
stations and one network have left the air,ll with a concurrent
loss of program service to their communities and a waste of the
unused spectrum space.12 To fill in the gaps in this basically-
VHF system, such auxiliary services as community antenna systems,
UHF "translators,™ satellite stations, and presently~illegal
"boosters™ or "repeaters" are used. New York and Los Angeles
demonstrated that very large cities can support seven stations,
yet there are only two other cities (Chicago and San Francisco)
which have more than four VHF channels assigned. In other
communitics, the UHF channels which were assigned on an inter-
mixed basis with one or more VHF channels are either unused, or

occupied by UHF stations without much economic support. The only

economically successful UHF operations are in all-UHF communities. :

Since the failure of the UHF channels to preovide a
competitive and local television system and the plight of the
individual UHF station operators was first noticed in 1953, the
Commission and the Congress have held almost continuous hearings
on the problem. The three major suggestions for remedying the
situation are: 1) an all-VHF system using reduced separation
standards and possibly additional channels; 2) an all-UHF system,

such as was proposed in 1944 and 1948-1952; and, 3) as a

1
1 See Table VI-l=B.

12
See: Joint Technical Advisory Committee (Institute of
Radio Engineers - Radio lManufacturers Association). Radio
spectrum conservation. (New York: McGraw-Hill, 1$52.

P
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compromise, selective or total deintermixture, which would make
each community either UHF or VHF, but not both. None of these
proposals has been fully accepted or adopted by the Commission as
of June 1959. Meanwhile, the spectre of an all-VHF system by
default looms steadily larger as UHF stations leave the air and
an ever-smaller proportion of all-channel receivers are built. |
Yet, a political body must weigh semi-monopoly against the
estimated cost cf over two and one-half billion dollars to move

television broadcasting wholly to the UHF band.13 (Chapter VI).

The decision making process

Robert Hutchins has said:
The notion tra: the sole cuncern of a free society is the
limitation of governmental authority and that government
is best which governs least is certainly archaic. Our
object today should not be to weaken goverrment in
competition with other centers of power, but rather to
strengthen it as the agency charged with the responsinility
for the common good. That government is best which
governs best....

The Federal Communications Commission was established by
the Communications Act of 1934 to allocate and assign frequencies, ,
and, among other responsibilities, to license and supervise all
types of radio service in the United States, excluding only
Federal government-owned stations. The FCC has a positive re-
sponsibility under the law to promote experimentation leading to |

the more efficient use of radio.

13co1umbia Broadcasting System, Cost of shifting the U. S.

television svstem to UlF-only. {(New York: C=S (mimeo)
September 22, 1955, pe h tf.

thutchins, Robert M. Address upon receiving the Sidney
Hillman Award for meritorious Public Service, l'ew York, January 21,

1959, Published as the Fund for the Republic Eulletin for i

|

'[

]

}

February 1959. Quote from p. 6. !
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The FCC has the only statutory authority to make decisions
with respect to civilian allocation of the radio spectrum. How-
ever, it is evident at even casual glance that various special
interests, such as broadcasters, networks, manufacturers, and

other radio services, have a great deal of autonomy ia their

activities. When allocation policies affect special interest
groups, it is only natural that they attempt to influence the |
decisions of the Commission by means of petitions, testimony at i
FCC hearings, harnessing public opinion, and lobbying to induce l
the Congress to bring pressure upon the FCC.

The importance of frequency allocation decisions by the
FCC cannot be overemphasized. They spell out life or death to the
entire concept of broadcasting, not to mention the individual
broadcasters. Since the spectrum is finite, and the demand
greater than the supply, any radio service must justify the use of |
a number of channels in terms of the public interest. Wire lines
afford a practical substitute for point-to-point radio services,
but with the widely scattered communities of the United States,
national broadcasting service could not function wit hout the use

of the radio spectrum.15

lsCertain forms of radio program distribution wholely or
partly by wire, known as "wired wireless™ or "radio-diffusion"
systems have been successfully employed in Great Britain, the
UsSeSeRs, other EBuropean counftiries -- and on American college
campuses. However, in the United States, with the exception of
such wired music services as Muzak, wired radio is unimportant,
and .will doubtless remain so, although technologically feasible.
To send television signals by wire is much more complex and ex= :
pensive, although "community antenna systems," feeding programs !
from a master antenna to homes (otherwise unable or unwilling to
go to the expense of picking up a distant signal directly) on a
monthly fee tasis, serve some 550,000 American homes, particularly:
in mountainous regions. Another wired television project, known j
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When deuling with frequency allocation problems the FCC
has two roles, one as referee, the other as overlord. First,
many elements of the television industry will spare no effort to
protect their heavy investments and their interests. The Com-
mission, faced with a lack of authority over some portions of the
industry,16 must mediate between conflicting views and search for
a compromise which will be accepted by those elements of the
industry. The need for an "acceptable™ solution, rather than a
fiat, leads to delay, vacilation and compromise. It also makes
the second role much more difficult.

The second role of the FCC is that of impartial decision=-
maker, with tne aim of providing the most service for the most
people. To make decisions in the public interest, the Commission
must possess 1) clear authority and jurisdiction over the problem
in question, 2) sufficient information to be able to judge the

matter and sufficient knowledge of the subject to analyze and

discriminate between and among the facts and cpinion Included

as a "cable theater,” is sponsored as a form of subscription
television which need not use the spectrum. To wire the United
States so that (for example} a minimum of four programs were
available to every home, or even to every urban and suburban home,

would be prohibitive in cost.

16The Commission has no control over advertisers or re-
ceiver manufacturing, among other things. Although the FCC may
make a decision affecting these industries, they have no power to
enforce it. Unless the manufacturing and broadcasting industries
are willing to make eoquipment and to operate on the allocated
frequencies, these frequencies will remain idle until somc other

service persuades the Commission to chanre the allocation and mive |

them more space. Lack of control of the manufacturers by the
Commission does not work both ways: thes industry is willing and
able to penerate enough pressure to cause revision or even
reversal of unwanted allocation decisions.

!
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in the avallable information, and 3) power with which to enforce
any decisions without fear of reprisal. This thesis is concerned
with the degree to which the Commission possesses these three

attributes of a decision maker.

The two roles of the Commission are inexorably intercwined]

Even if acting strictly in consideration of "the public interest,"
the FCC has given the appearance of taking sides in the probable
event that the industry itself is split as to the proper course of
action. The testimony, exhibits and demonstrations of opposing
factions must be taken into account, In the widely splintered
television industry, where, for example, the UHF operator's
meat is the VHF operator's poison, it is inconceivable that the
FCC could make an allocation decision pleasing to everyone. The
Commission must always take sides, and any allocation problem
becomes a conflict between two or more interest groupse. However,
as Snyder points out, in a conflict situation "participants do
not completely control the situation, and...not all interests can
be satisfied in the same degree, and often some cannot be
satisfied at all."17

In analyzing decision making and conflict situations, it
has been useful to consider separately the concepts of partici-
pants, coalitions, strategies, and rewards.

1. Participants. Two types of participants are involved

in matters of television frequency allocation. First are those

17Snyder, Richard C. "Game theory and the analysis of
political behavior" in Bailey, Steph2n K., et al. [tesearch
frontiers in politics and rovernment. (Brookinzs Lectures, 1955)
{Washington: Tne brookings lnstitution, 1955), p. 76.

.
f
!
|
i
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that rarely initiate action, that are the "acted upon" rather
than "actors.” They are the forums for the special interest
groups. In this class are the Federal Communications Commission,
the Congress and the courts. Although these possess a great deal
of freedom of action ~- particularly the Congress and the
Commission =—— and are the repositories of Mlegal™ authority, they
are often circumscribed by such restrictions as specific
statutes, lack of power to initiate action, lack of power to
enforce decisions or punish transgressors, pressure of other
duties, and so on. Since, however, these governmental organs are
the formal machinery of allocation decision making, they are
acted upon or pressured in diverse ways by a second class of
participants.

The second type consists of the "special interests" or
"pressure groups™ of television. Specifically, they include
manufacturing corporaticns, trade organizations such as the
National Association of Broadcasters {NAB) and Electronics
Industries Association {(EIA), networks, station operators or
groups of operators such as the Committee for Competitive
Television (représenting the UHF station owners) or the
Association of Maximum Service Telecasters (representing many VHF
station operators), entrepreneurs and inventors such as Edwin H.
Armstrong (the inventor of frequency modulation radio), the
military services and other government users of radio, various
safety and special services groups (such as taxicab operators or
police associations). By far the most important partizipants of

this second class are the broadcasting/manufacturing giants, such

!

1
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as RCA (with its broadcasting subsidiary, NBC) and the Columbia

Broadcasting System.
2, Coalitions. Within the television industry there are

no long-term antagonisms so bitter that the participants cannot
present a mutual front against a common threat. i
For exgmple, bitter eremies RCA and CBS have been accused
by Armstrong of acting jointly in holding back the development of
M broadcasting;19 and Philco and RCA have engaged in costly
lawsuits over patents, yet have joined hands to deride the pro-
duction methods touted by Zenith.zo Typical of the complicated

coalitions found in the broadcasting field is that of the Cox

21
Committee investigation of the FCC in 1943-44,  wherein a great
many interest groups, each with its own motives, "ganged up" on i

the Commission.

The immediate origin of this Select Committee of the House

was the F.C.C.'s daring to turn over to the Department of
Justice evidence of criminal malfeasance on the part of .
Representative Eugene Cox of Georgia. Ample support for :
the resolution authorizing the investigation was available g
from Cox's position as the second ranking Democratic member

of the House Rules Committee and from factors assoclated !
with the group life of the legislature. In the background,

18With the exception of Armstrong's post=1936 enmity !
toward :CA. See reference in footnote 19 helow and Chapter III.

19Lessing, Lawrence P, Man of high fidelitv: Edwin
Howard Armstrong. Philadelphia and liew York: Lippencott, 1956.
passim. Hereafter cited as: Lessing: [an of high fidelity.

2OZipser, Alfred R. "Circuits revive R.C.A.--Zenith war."
New York Times, February 22, 1959. (pp. 1 & 4, Business Sectionl. ;

21Hearings before the (U, S. House) Select Committec to Irm
vestigate the Federal Communications Cemmission 73th Congress,
acting under House Resolution 21. (Five volumesf. Also, Wilson,
H. H. Congrass: corruption ard compromise. MNew York: Rinehart,
1951. pp. 48-65.

'
i
i
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however, were influences of undefined strength stemming
from the broadcasting networks, which recently had been
censured by the F,C.C. for their contractual relations
with their outlet stations, from the telephone and
telegraph companies which had recently been subject to
F.C.C. investigation, and from disappointed applicants for
radio broadcasting licenses. °

3., Strategies. In a theoretical rational choice process

a participant is confronted by a number of different, specified,

mutually exclusive courses of action. To each of these al-
ternatives is actached a set of consequences or results, which are

of differential value to each concerned party. The participant

makes his choice on the basis of the most desirable of these
probable consequences. On the other hand, in an actual non-
theoretical choice process, the participant finds that
alternatives are often not given but must be searched for. In
addition, there is nothing simple or trivial about determining '
what consequences will follow each of the alternatives, and he is l
more often concerned with finding a satisfactory rather than the
best alternative, and, indeed, sometimes the problem itself must
be searched for.23
Television is a dynamic and fast-changing industry. Its
many participants have little time to consolidate or to analyze
their positions before they are changed as the result of the

activity of another participant or changes in the industry itself.

22Leigh, Robert D. "Politicians vs. Burcaucrats,” I
Harper's larzazine, io. 1136, January 1945. pp. 97-105. Quoted in
Truman, David B. The poverarental process. New York: Knopf,
1951. p. 365.

Simon, Herbert A. "Recent advances in organization
theory" in Bailey, et al, on. cit., pp. 23-4/4 at ppe. 32-3. Also
see$ Snyder, Richard C. "Game theory and the analysis of
political behavior" in Eailey, et al, op. g¢it., pp. 70-103
at 101-2,




17
Thus, any participant who feels that he has some advantages in a
given situation is likely to try to resist change, until forced
to counter the move of another participant who does not have such

advantages. The strategy of delay is often used, and, in fact,

may be the key to the seemingly inconsistent actions and

positions of the several participants. The strategy of delayzn

has been used by virtually every participant at one time or ;
another. ;
For example, at present, VHF station operators are in l
favor of delaying any move that might bring relief to their
potential competitors, the UHF stations. To do this, they must
jump from Commission, to Congress, to court, and back to Com- |
mission and Congress, to try to forstall the UHF operators, who
have initiated a variety of strong actions in these agencies in
order to postpone their own demise. An FCC decision is usually !
a signal for frenzied maneuvering. Few, if any, broadcast
allocation decisions by the Commission have gone unchallenged.
"Losing" contestants or applicants take their appeal to the |

Commission again, to Congress, or to the courts, often with more

2L |

The terms "strategy" and "tactic™ will be used inter- "
changeably in this paper. There are actually very few long-range .
strategies employed, with the exception of attemptc to form i
favorable corporate "images" through public relations. In this i
connection, there have been attempts to build up a body of
grecedent supporting one's historical antecedents and practice

y causing to be published historical volumes supporting one's
position. For example, two amazingly dissimilar books dealing
with the carly history of radio are: Archer, Gleason L. History
of radio to 1926, New York: American !listorical Society, Inc.,
1936 (this book is written from the RCA viewpoint, although it
is more objective than its companion volume fip Husiness and Racdic)
and Banning, William Peck. Cgimarcial brosdcasting _pioneers
the WEAF experiment 1922-1924, (Ca~bridrse: iHarvard University
Press, 1946, (5anning is a former Assistant Vice-President of the
American Telephone and Telegraph Company.) g
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vigor than the original suit. Part of this practice results from
the appeal provisions of the Administrative Procedures Act, and

part from the usually-correct conviction that a strong attack
will promote a revision or a compromise of the decision that
will be more favorable to the applicant. This sort of pressure,
which gives the FCC a gauge of the intensity with which a
participant holds his position, almost inevitably has a delaying
effect. Procedural delays are initiated (as in the 20-year old

AM clear channel situation), new hearings are opened (as in the

case of subscription television in 1957), and stated policies are
tacitly not enforced {as in the case of the so-called "Blue
Book" recommendat,ions).25

Whether or not to call a given strategy "delay" is often
a problem. An assault, such as the UHF operators', is merely an
attempt to put off the evil day of bankruptcy. Their opponent's
maneuvering is an attempt to put off the evil day of competition.
In the complex CBS-RCA color struggle, the strategy of delay was
used by both sides, its use determined by the relative status of
the two systems at a given time. "Delay" is most logically that
strategy or series of strategies that tries to prevent or fore-
stall a decision by some formally organized body such as the FCC.

Most of the special interest participants are able to
command vast resources in engineering and legal talent, financial

backing, and public relations skill. Once the major strategy is

chosen, a small army may be put to work. If one corporation

25U. S. FCC. Public service responsibility of broadcast
licensees, larch 7, 19L0.

I
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wishes to delay the implem2ntation of a particular FCC order, it
might a) whip up "grass roots public opposition™ through the use
of public opinion manipulators, that res%igs in a flood of pro-
tests to the Congress and the Commissionj b) using this "public
protest™ as a lever, sympathetic Coungressmen may be prevailed
upon to exert pressure on the FCC through the various methods
open to them from letter writing and "friendly™ conversations
to committee investigations and even to special legislation;

¢) hoarded secrets of the laboratory may be presented to the FCC

and represented as rendering the Commission's decision obsolete,
thus leading to new hearings on the problem; d) the Ccamission's
order may be appealed through the judicial system, even to the
Supreme Court of the United States; and e) ways may be found tc
circumvent the decision in spirit if not in letter. The special
interess participants feel free to use any and all metheds, at the
same time, or in sequence, that they feel will help gain their
goal. It is not unusual for the spirit, or even the letter, of the

law to be broken if the stakes are considered high enough.27

26For example, the attempt by RCA-NBC to circumvent the
FCC's authorization for experimental "limited commercial"
operation before all technical transmission standards had heen
decided upon. KCA tried to effectively "freeze" television into
its own standards by selling as many receivers as possible based
on those standards. This is discussed in Chapter III.

27A good many Commissioners and high ranking FCC staff
members have resigned to accept lucrative positions with industry
soon after making decisions wﬁich favor that section of the b
industry. A case in point is that of Chairman Denny, who accepted
a high paying position with iIBC soon after turning down a CBS l
color petition; See Chapter IV, !
In addition, disclosure of more direct and immediate :
#influences” recently brought about the resignation of a Com- ;
missioner who had financial dealings with an agent for a i
successful competitor for a television license. See the hearings
I
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L. Rewards. With respect to spectrum allocation, the
goal of any radio service is to obtain as many useful frequencies
as possibl®, and to keep them intact so as to avoid making
equipment obsolete before it wears out. There are also negative
goals to keep the other service or the other participant from
moving ahead; such as the complaint that Al{ networks and televisioq
promoters tried to get certain channels in order to "box in" FM :
(both to obtain channels for TV and to remove competition to

1

AM). A goal of VHF station operators is to prevent the success= !
ful operation of UHF stations, as a class. A station in a given !
market is always trying to be "one up" on its competition.

The manufacturers and patent holders have amother set of
rewards, as testified to by the CBS need to obtain a favorable
FCC decision on its own color system before it could hope to
compete in any way with RCA's manufacturing complex. The original,
CBS color system required a 16mc bandwidth, which required the !
FCC to make determinations on allocations as well as choosing '
between the two systems. CBS acquired manufacturing facilities
partly in the expectation of manufacturing industry refusal to
build CBS color sets if CBS should win the decision.

In so far as the FCC itself is concerned, perhaps its

greatest possible reward would be to make everyone so happy that

its members would be left undisturbed. This goal is, of course,

of the (Harris) Subcommittee on Legislative Oversight of the
House Commerce Committee, 85th & g8hth Conpresses.

Another case (discussed in Chapter IV) is the use of
possibly dishonest and certainly faulty information on propa- i
gation in the shifting of Fi from one part of the spectrum to d
another. {See Chapter IV). i
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unrealizable in this world, but it probably explains some of the

dilatory decision-making of the Commission.28

Conclusion

The course of the television industry in the United States '
I

has been shaped by frequency allocation decisions. These, in
turn, have been made by the clash of conflicting interest groups
in the forums supplied by the FCC, the Congress and its com-
mittees, and public opinion. The interest groups form coalitions
and use any and all strategies and tactics to obtain favorable
decisions.

Honest disagreements over the proper course to take in
complex allocation situations are to be expected.29 However,
many decisions or proposals have been made without serious con-
sideration of engineering principles or economic and social
principles, but only in terms of specific interest group
advantage. Often, the real decision is masked in camouflage. For

example, the April 1959 FCC allocation proposals appeared on the

28This goal has been particularly attractive during the
past five years. Congress, particularly the Senate Commerce Com~
mittee, the House Antitrust Subcommittee, the House Legislative
Oversight Subcommittee and the louse Appropriations Committee,
have been "second guessing" the Commission, and taking it to task
for many of its decisions and activities. Few Congressmen will
uphold the right of the Commission to make its own decisions
without fear or favor.

29For example, the JTAC (Joint Technical Advisory Com=-
mittee, op. cite, p. 138) drew a conclusion calling for a complete
shift of existing television channels resulting in 100 continuous
channels in the hiph VIF and low UHF bands. Using the same data,
Dean William Everitt of the University of Illinois College of
Engineering and one of the members of the 1950=-51 President's Come
munication Folicy Board, reached the personal conclusion that it
would be "too bad to throw away VHF to make everyone equally

|
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surface to be a bold attempt to satisfy the requirements of a
nationwide competitive television system. However, the favored
proposal called for between thirteen and thirty-eight more VHE
channels == without specifying where these channels would come
from.30 It is hard to conceive of this proposal as other than a
temporizing or delaying tactic, since it also calls for "drop-ins"
of VHF stations, which are bound to arouse opposition from
existing VHF stations whose service area will be reduced.

Television is far too potent a medium of communication31

to permit technical restrictions on the number of program choices
available to the public. In addition, spectrum space is;far too
scarce and valuable to allow seventy UHF channels to remain fallow.
From this standpoint of frequency spectrum conservation, a

summing up made in 1941 is still pertinent today?

S8ince frequency channels in the radioc spectrum which are
needed for television and many other important services
are so strictly limited, government allocation and
regulation of channels has long since been established.
Such power to regulate gives government the practical
power to advance or delay progress, both technical and
economic, in TV as well as in other radio services....

bad...why should everyone suffer?" (Telephone conversation with
the author, February 11, 1959).

30U.S. FCC. Recommendations on Allocations, presented
to the Senate Committee on Interstate and Foreign Commerce, and
released by the Committee on April 23, 1959. Published by
Television Digest as a Special Supplement, April 27, 1959. See
Chapter VI.

31?..this instrument can teach, it can illuminate; yes,
and it can even inspire. But it can do so only to the extent
that humans are determined to use it to those ends. Otherwise
it is merely wires and lights in a box.”

Murrow, Edward R. "A broadcaster talks to his
colleagues.™ Speech before the Radio and Television News
Directors' Association, October 15, 1953. Printed in The
Reporter, Vol. 19, November 13, 1958, pp. 32-36 at p. 30.

¢
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Thus the regulatory body has the major task of
reaching a technical decision as to the best television
system for the people, and to foster progress on a sound
economic basis. To do this and at the same time to

harmonize the varied interests and objectives of the 32
several parties is the course that is clearly indicated.

Although not one of the active "interest groups," the receiver
buyer's resistance to change is an important factor in the making
of allocation decisions. This inertia has resulted in the |
absence of serious consideration of innovation of radical new
systems which might eliminate the perennial shortage of fre- l
quencies, but which would require a complete and expensive
changeover of both transmitting and receiving equipment.33

From a social and cultural viewpoint, it would be tragic
if communities could not have a local voice, or if local business-
men could not find or afford a television outlet on which to

34

advertise, Television stations depend upon the networks for

32Engstx‘om, Elmer W. "Recent developments in television!
in the "New Horizons in Radio™ issue of the Annals of the
American Academy of Political and Social Science, Jan. Ll9il,
V. 213, p. 137.

33There are several frequency-saving methods that have
never been seriously attempted in television broadcasting.
Eventually, if the shortage in the radio frequency spectrum grows
more serious, they may have to be tried. Fer instance, single~
sideband (SSB) transmissions are already used by many services,
are partially utilized for TV picture transmissions, and are con=
templated for stereophonic broadcasts on the AM band. A very
promising (and very expensivel technique is pulse-time modulation,
which slices up the channel in terms of rotating (or alternating)
segments of time, rather than width.

3I*On one specific, yet not unusual, VHF station licensed
to a community of some 75,C00 people (WCIA, Champaign-Urbana,
Illinois), a 20-second spot announcement in prime time costs b
$215. Few local merchants can afford this rate. Due to the i
shortage of stations and channels, WCIA operates as a "regional
station, claiming to serve 24 counties with a opulation of 1} )
million. If all UHF assignments in central Ilginois were occupied,

!
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expensive programming, and the networks must in turn have outlets
in major markets to insure profitable operation. Thus, the
scarcity of markets with more than two operating stations greatly
influences the fortunes of the networks (other than the "big
two," CBS and NBL), as well as the total supply of programming
and the available choices for the average viewer. The fact that
much of the American public receives tne greater part of their
knowledge of the world from only one medium is disturbing; and it

is even more disturbing when such a solvable technical situation

as frequency allocation and usage limits the number of stations

needlessly and artificially.

and if the majority of the population had converted their
receivers, WCIA would make far less sweeping claims, and no doubt
wuld also lower its time cost schedule,




CHAPTER II

BACKGROUNDs THE CONTEXT OF FREQUEICY ALLOCATION !

Introduction

In this chapter the participants in the clashes over
frequency allocation will be discussed, without reference to the
process of decision making. This is to facilitate recognition of
these participants in subsequent chapters dealing with specific i
decision periods. Both the active special interest groups and the
more passive "forums™ of the FCC and Congregs will be described.

In addition, some of the important bacliiground or "neutral”
factors of television frequency allocation will be discussed.
Specifically, certain technical considerations that should be
understood and kept in mind; the international distribution of the
spectrum, and the domestic distribution of the spectrum between
government and non~-government users.

By placing both the participants and the physical and
political context of frequency allocation in this chapter, it is
hoped to avoid duplication in subsequent chapters. It should be
noted that the list of participants (the President, the Federal
Communications Commission, the Congress, the networks, the
advertisers, the manufacturers and the Radio HManufacturer's

Association, and engineering advisory groups) is not exhaustive.

- 25 -
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Allocation -- the allotment of a band of frequencies or
a number of channels to a particular service1 -~ i3 the basis of
all systems of broadcastinge. Decisions made in this area are
complicated by great differences in the technical qualities of
the various bands of frequencies which largely determine the
range or service area of stations on each band. Differences in
pandwidth determine the quality and characteristics of the signal.
Such bandwidths are established by the FCC and create a "®lock-and-
key" relationship between the transmitter and the receiver in the
case of television, particularly if other transmission standards
are determined.

United States Senators Tobey and lMcFarland, both of whom
have shown great interest in communications during their service
on the Senate Commerce Committee, presented an excellent summary
of the importance of frequency allocation in a 1949 Senate

Regort.2

The problem of allocation of frequency space in the
spectrum is a fundamental one. gt is an authority fraught
with so many coasequencés to development of the whole
communications art that it is a pity that it is not better
understood and its consequences more sharply realized.

Unfortunately, because it involves decisions based on
highly technical knowledge of electronics and the
application of such knowledge, the average citizen -- and
this includes Members of Congress —- know little about it.
Nevertheless, these so-called engineering decisions
directly affect and actually control lonpg-ranse policy
determinations which decide not only who shall be licensees

lAs distirmished from assignment of channels to
particular localities -- an act of importance to the community
involved, but rarely of interest to the entire industry -- and
licensing, which is the rFranting of a permit to an individual or
group or company to use an assigned frequency for a stated
purpose for a limited time.

2y.s. Senate, Senate Heport lNo. 49, 8lst Confress, 1st

Session. Communications Stndy, Interim foport, February 10, 1949. -
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in the operation of AM radio broadcast stations, FM broad-

cast stations, television stations, radiotelegraph and wire
telegraph common carriers, but more important, in what parts of
the spectrum these various services shall operate.

Decisions of this latter kind have an important bearing on
what types of service shall move ahead and which shall be
retarded; in fact, which shall live and which shall die.

For example, a decision in which part of the spectrum
television shall operaté has the effect of determining

(a) that television service shall be available only to

limited parts of the United States and to a limited number

of people; (b) that television service will be only in black an
white and not in color;3 (c) that developer and patent holder
X shall have a preferred position over developer and patent
holder Y or Z. Or, for example, a decision that certain
frequencies are more suitable for television than for FM radio
becomes determinative in so retarding the development of FM
radio that this latter service is denied a wide use and
application throughout the country.

It way be asserted that the results which flow from such
decisions may not have been considered in arriving at the
original decision. It is claimed that the original
decision was made in good faith, based on engineering
information and knowledge then available. But it is just
because such decisions are based on engineering knowledge
at the time, and because like all other experts, engineers
may differ with respect to their findings and conclusions
as well as with respect to the projection of their findings
on the ultimate situation, that it is important to evaluate
to what degree so-called engineering decisions should be
the sine qua non of a basic determination.

(Our investigation has brought out that) electronics is

a rapidly developingz and changing art; that despite the fact
it is based on such exact sciences as physics and mathe=-
matics, it is still far from being an exact and positively
predictable art; that reliable and able engineers differ
widely; that some engineers whosé opinions have been of
influence in making decisions of great magnitude are not
always abreast of all developments and facts in the artj

3At the time this report was written (1948-49), existing
systems of color television required a wider bandwidth than the
6-megacycle channels allocated for black-and-white television.
In other respects the color service would also be incompatible
with the black-and-white, thus permitting only one service to
operate on a given channel, and requiring two receivers for the
different services.

brnis appears to be a mild comment on the testimony of
K. A. Norton during the FCC 194/ Allocation Hearings. This
testimony was crucial in the moving of Fii from the 40 me to the
100 mc band. See hearings before the Senate Commerce Committee,

BT e
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that the regulatory agency has had to and does still rely
on the testimony and experiences and experiments of
engineers who are the employees of major commercial
interests in the industry; that the regulatory agency
appears to be overawed and too much impressed by such
engineering views and does not always balance these views
against the broad public policy of what is best for tge
general interest of the people of the United States.

A restatement of the principles and the importance of
frequency allocation, made by an engineer who spent his entire life

6
in this work, is pertinent at this point.

I want to state that the control of the radic spectrum is
just as complex as it is important to the application

of radio to the service of the public. The nature of the
radio frequency allocations of the future will influence
the trend of the new radio industrv. This particular
phase of radio is not susceptible to the legislative
treatment in detail because radio frequency allocation is
always in a state of flux. On the other hand, radio
spectrum allocation influences not only the philosophies
of radio regulation but also the progress of a vast
industry.

Many factors influence the allocation of radio channels

to the various services using radio. For example, there

is a relation between radio frequency allocation, radio
equipment design, the economics of manufacture and sale

of equipment, and the type of operating organization of the
stations which render service to the public. Likewise,

there is a relation betwesen regulatory philosophies and

radio frequency allocation. If there be allocated only a
few channels it is possible that strict Government regulation

Progress of FM radio, 80th Congress, 2nd Session, testimony of
Edwin H. Armstrong at pp. 15-14 (April 23, 1948); other material at
pp. 169-170; 338-378 dealing directly with this subject. These
hearings were interested in "to what extent certain commercial
interests (RCA) in the radio industry affected and controlled

engineering, decisions which resulted in basic policy determinatiom!,

5U. S. Senate. Senate Report No. 49, 8lst Congress,
1lst Session, op. cit., pp. 11-1Z2.

6T.A.M. Craven served as an FCC commissioner during two
separate periods, His radio enrineering experience includes work
in the Navy, with the Federal Radio Conmmission, and later with the
FCC, where he was Chief Engineer prior to being appointed as
Commissioner.

|
|
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of many phases of broadcasting might become necessary. On
the other hand, if there are many channels the entire
relationship between Goverament and private enterprise might
be most liberal.

There is a relationship between freedom of speech and radio
frequency allocation. If there are sufficient channels
allocated to broadcasting to permit the establishment of as
many stations as are feasitle economically, radio will
become reasonably free and the doctrine of unlimited
competition can prevail. On the other hand, if radio fre-
quency channels are scarce, we shail continue to have with
us all of the prohlems of a limited medium for the dissemi-
nation of facts and opinions.

Lastly, it is important to consider the economics of broad-
casting and its effect upon the development c¢f new services.
If frequency modulation, facsimile, aural and television
broadcasting are to be maintained as separate ccmpetitive
services, it is possible that economies cannot be effected,
either in frequency allocation or in operating organi zation
‘and performance. On the other hand, if we are to consider
these various types of modulation merely to be different
methods of broadcasting service to the public, it is possible
that economies, both in f{requency allocation and service

to the public, may be effected to the benefit of everyone.

It is necessary to balance all of these factors in arriving
at a satisfactory solution of the problems. Hence, a
limited approach on the part of any one of the many groups
which shoald be brought together may not be in the public
interest.

Technical aspects of radio propanation8

The fact that television signals are rarely picked up

at distances over 75 miles from the transmitting tower is not an

7Craven, T. A. }M. Testimony beforc the Senate Comnittee
on Interstate Commerce, Hearings on 3, 814, 73th Congress, lst
Session. To amend the Corgunicatiorns Act of 193i, iovember 30,
1943, pp. 498-499.

8Material in this section is drawn from a wide variety of
sources, particularly the report of the Fresident's Tommunication
Policy Board, Telecommunicationst & prosran for profress, '
(Washington: Government Priating Cffice, 1951)
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attribute of the medium itself. There is nothing inherent in
television that restricts its range to slightly more than the
distance from the antenna to the horizon. However, this "line of
sight® characteristic is an attribute of the propagation
characteristics of the frequency bands television uses, whether

they be used for television or any other service.

The electromagnetic spectrum extends from a few cycles per
second to many thousands of megacycles (mega=million). In more

common terms, it stretches from the 60 cycle current in home

electric wires, through radio waves into infra-red, visible light,
ultra-violet, X-rays and cosmic rays. All forms of electro-
magnetic radiation, including the fallout from the latest A-bomb
test detected by a Geiger counter, the reflected light from a
painting picked up by the eye, the infra-red (or heat) radiations
utilized by a military missile for guidance, and the television

or radic signals tuned in by the receivers in our living room are

all part ¢f the same spectrum. Different frequency or wave bands
have vastly different characteristics. Even within the restricted
range of radiations used for telecommunication (roughly from

10 k¢ -- 10,000 cycles per second -- to well above 30,000 mc, or
30,000,000 cycles) these characteristics determine the qualities
and nature of the services utilizing them.

The earliest services used frequency vands dictated by
limitations of equipment, 3uch as speed capabilities of rotary
generatcrs and the maximum length of antenna as detemmined by the i
distance tetween ship masts. Subsequently, new sarvices and the ;

expansion of existing services encountered additional restrictions




in the form of bands already in use.9 It was often
evicted from the lower frequencies time and time ag
proved the value of the higher bands to which he
10
removed.

new service to dislodge an old one.

Table II-1

Extension of the radio 5pectrumll

31
the amateur,
ain, who

had been

Today, the full occupancy of the spectrum requires any

1906 Berlin Radio Conferernce 500 k¢ and 1,000 kc |

1912 London Radio Conference 150 ke to 1,000 ke ?

1927 Washington Radio Conference 10 ke to 23,000 ke (23 mc)E

1932 Madrid Radio Ccnference 10 kc to 30,000 kc (30 mc)?

1938 Cairo Radio Conference 10 ke to 200,000 kc (200 l
mc

1947 Atlantic City Radio Conference 10 kc to above 30,000,000

ke (30,000 mc)

The enormous spectrwur range usable today is divided into

a number of major bands. The 300 kc to 3,000 kc¢ band is called

the medium frequency {(or F) band, and contains AM broadcasting
among other services. Frozm 3 mc to 30 mc is the high frequenc

band, most familiar for long-range international shortwave

9Joint Technical Advisory Committeey, op. cit., ppe 17-18.i
|

lOFor an interestirs history of radio from the amateur's
viewpoint, see the first chazter ¢f any edition of The D.4io g
amateur's handbook, puhlished at West iartford, Conncciicut by the
American uadio :itelay Leargue.

11This table is after the ore to be found in the President's
Communication policy Bozrd, op. cit., p. 21.

|
1
i
1
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broadcasting. Television uses frequencies within the VHF
(30 to 300 mc) and UHF (300 to 3,000 mc) bands. Each of these
frequency bands has a different set of characteristics. The most
important of these is the mode of propagation, either groundwave,

skywave or direct wave. (See Figure II-1). These three

propagation methods refer to the direction and manner by which
radio waves travel from the transmitting antenna to the receiving .

i
antenna at the speed of light. Both the VHF and the UHF television

bands are almost entirely within the "quasi-optical™ or direct i
wave regions of the spectrum above 50 mc. |

However, the reason for much of the furor raging over the !
UHF-VHF question is that there are a few miles difference in
range granted by use of a low VHF channel over a high VHF or UHF
channel. Since television stations derive revenue in proportion
to this range, or rather, to the population or Weircul ation” i
involved, these few miles engendered many bitter struggles over |
allocation and assignment.

The actual number of channels available within any
particular portion of the spectrum is mt fixed. It increases
with improvements in equipment such as transmitters capable of
maintaining center frequency with smaller error or "swing™;
operating techniques such as stations in different time zones
sharing time on a channel; availability and correct use of
propagational data; knowledge which can lead to the geographical
spacing of stations far enough apart to avoid interference, but no
farther; necessity, since engineering "miracles" have a way of i

taking place when the pressure is great enough; and willingness
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to accept a poorer grade of service lile today's medium-definition:
picture.

At present television service in the United States is
rendered on a channel 6 mc.wide. Only 4 mc of this width are |
actually used for transmitting the video signal. Approximately
2.5 mc of this represents one of the two mirror image halves of :
the signal, or one sideband. The remainder of the channel is !
used for a "vestigal" (only partly radiated) sideband, the audio %
signal, synchronizing signals, and space for absorption of unwanteé
signal at the edges of the picture and sound sub-channels to

compensate for the fact that no transmitter can be maintained

exactly on its assigned frequency or frequencies. 2 The

12Even with this precaution, there is a great possibility
of television transmitters on different frequencies (not to mention
those on the same frequency) interfering with each other in !
various ways. For example, a station on UHF Channel 24 could I
interfere with Channel 32 and 16 to a distance of 20 miles due !
to a possibility of the phenomenon called "IF {intermediate |
frequency) beats" within the receiver; also to 20 miles with !
Channels 19 through 29 due to intermodulation interference; to a |
distance of 55 miles with the adjacent Channels 23 and 25; to 60 |
miles with Channels 31 and 17 because of oscillator interference;
to 60 miles with Channel 38 due to sound image interference; and
as far as 75 miles with Channel 39 due to picture image
interference. Thus, it can be seen that 18 channels, over one
quarter of the UHF band, are denied to communities within 20
miles of the transmitter on Channel 24, with some 6 channels
denied out to over 55 miles. (U.S. FCC Rules and Regulations,
Part 5, Rules poverning radio broadcast services, Subpart E
(Television Broadcast Servicel).,) Unusual types of interference
also crop up from time to time. For instance, a station on
Channel 33 in Champaign-Urbana, Illinois which receives prorrans
off-the-air from its mther station on Channel 20 in Springficld,
will have to relocate its off-the~-air receiving antenna outside
the city due to interference to the Channel 20 signal produced
by "outboard" UHF converters on the public's receivers set to a
particular channel, which radiate a weak unwanted signal. Hence,
the more people watching, the poorer the picture!l
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channel carries a signal that contains a picture of 525 lines,
30 frames and 60 fields per second, for black-and-white television,
and the transmissions are horizontally polarized.13 Different
standards are in wide use throughout the world, some of which such
as. the British 405 line system provide poorer definition, and !
some of which, the two major European 625 line systems, and the French 819 line !
system, provide a somewhat finer quality of picture.

The need to consider separation on the same, adjacent, and:
sometimes other channels, readily illustrates why a shortage of :

frequencies developed in the crowded urban areas of the United

States, particularly in the northeast. When only the 12 VHF
channels were considered in making allocations, it becomes obvious
why the granting of seven channels to New York Citylb limits the
surrounding area to very few VHF or to UHF channels as far north
as Boston and as far south as Washington. The sprawling super-
city which embraces almost 400 miles from Boston to Washington

and Richmond is an allocation engineer's nightmare. Such crowding

13With0ut going into the technical definitions of these
terms (which may be found in any standard electronics textbook), ;
it should be said that the number of lines and frames {or fields)
determine the number of picture elements transmitted per unit
time, and thus the definition or quality of the picture. This
is analogous to the way in which the number of dots (or number of
holes in the s:crecen) determines the fineness of detail in a
printed halftone reproduction., Polarization refers to the plane
of the electric field as radiated from the transmitting antenna.
This is why television antennas have a horizontal attitude, while
taxicab radio transmitters radiate vertically, and thus have a
short vertical antenna on the cab roof.

1“Channel 13, assigned to Newark, New Jersey, is actually i
a New York City station, with transmitter located atop the Empire
State Building, sharing that location with the six other New
York stationse.
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results in Bostonts having only four VHF channels, Philadelphia
three, the state of New Jersey's having no VHF television station
at all and Connecticut's having only two. The last two mentioned
states contain nearly 5 per cent of the population of the United
States. With seven channels assigned to New York City, there are
only twenty-four VHF stations allocated within a 200-mile radius
of New York, a circle which includes Washington, Baltimore,
Philadelphia, and Boston.

Current FCC rules require adjacent channel separations of
sixty miles on VHF channels and fifty-five miles on UHf. The
rules regarding geographic separation of stations located on the
same channel are much more stringent. For example, in the
northern United States, VHF stations must maintain co-channel
separations of 170 miles, and 220 miles in the southern portion
of the nation. (Slightly shorter distances are required for UHF.)
The present separations are based largely on empirical observations
from the period 1946-1952. Earlier standards, which called for
much less distance between stations on the same or adjacent
channels, will be discussed at length in Chapter IV.

To repeat: There is nothing inherent in television which
restrictsits useful range to less than eighty miles.15
Television has operated successfully and consistently over ranges

of several hundred miles, but on a completely different band of

15The term ™line-of-sight® used often in this context
could be somewhat misleading, since there is a refraction effect
which beénds the signal over the horizon.
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frequencies. The present standards of transmission and
frequency bands used by television are present-day realities, no

matter how much they may be deplored.

Intermational aspects of freguency allocation

The nations of the world have long realized the need for
cooperation in use of the spectrum, since radio waves do not
recognize political boundaries. Most of the problems of mutual
interference between stations inside the United States and those
in other countries exist only on the frequencies below 30 me,
where potential ranges are world wide. On the VHF and above,
where television is ensconced, only distances up to 250 miles
need be considered. Nevertheless, international agreements must
be kept in mind when planning for domestic television allocation,
since the proximity of neighboring countries places restrictions
on the freedom of use of the television band.

The United States and most other nations scrupulously
adhere to the allocations reached at conferences in the interests
of world-wide reduction of interference and efficient utilization

of the spectrum.

Often the International Telecommunications Union establish-

es certain bands of frequencies for a given type of service, such
as aviation, which must find compatible systems of communication

at both ends of a flight. To sub-allocate frequencies among

16During the 1930s, Purdue University operated an ex—
perimental television service on the 2 mc band, with regular
reception reported in the New York City area. See Chapter III.




38
various routes and terminals and to decide on the proper equip-
ment to be used, organizations other than the International
Telecommunications Union such as the International Civil Aviation
Organization must operate.

Many frequencies, such as those in the AM broadcast band
and those above 30 mc, are "regional." To apportion these
frequencies, regional organizations have been established under
the International Telecommunications Union, such as the European

Broadcasting Union (EBU), and the more loosely organized North

American organization. The latter has had its work elaborated
in the establishment of a "North American Regional Broadcasting
Agreement" (NARBA) covering the AM band. Three separate agree-
ments (1937, 1946 and 1950) have been drawn up, each after
considerable negotiation over sharing the band. The rationale
for drafting such agreements is as follows:

.+s the participating countries acknowledred the

sovereign right of each with respect to the use of all

standard broadcasting channels, but agreed upon a system

of priorities and engineering standards desirned to

minimize interference and generally to provide for the

orderly gse of such channels in the North American
region.l

Although the NARBA does not concern itself with the
frequercies used for television, the same need is present for

assignient of frequencies and determination of operating standards

1

7@.5. Senate, 82nd Congress, lst Session, Executive A.
Morth American Rgvional Nroadcastin~ Asreerent and Finsl Protocol
Thereto. . 3 {Lotter of transmittal from the Secretary of State to
the Senate). As early as the Radic Act of 1912 {P.L.26L, 62nd
Congress), the regulating authority (in this case, the Secretary of
Comnerce and Labor) was empowered "in his discretion, (to) change
the limit of wave length reservation..to accord with any inter-
national agreement to which the United States is a party."
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for such stations, on the basis of coordination and agreement
among neighboring countries. For example, Canada uses the same ]
transmission standards and VHF channels as the United States., If ?
Canada assigned the maximum number of transmitters to all of her
major cities, few United States stations within 170 miles of these
cities could use VHF at all; or, if the United States stations in
such cities as Buffalo or Detroit used all of the domestically
available channels without consideration of Canadian needs, each
country would have more interference than service in the affected
areas. To eliminate such possibilities, both Canadian and United
States television assignments within 250 miles of either side
of the border are coordinated to prevent interference.18 The
same situation prevails with respect to Mexican and U. S.

stations.l9 Because of the short range of VHF and UHF frequencies,
i

as well as the fortunate geographical position of the United :
. I

States (with oceans bordering its populous eastern and western |

edges), there is no other foreign source of interference to con-

sider, except between Florida and Cuba.

!
18Agreement between the United States and Canada which
assigns television frequency channels to cities within 250 miles of !
the United States-Canadian border. Effected by exchange of notes
signed at Ottawa April 23, 1952, and June 23, 1952. Entered into
force June 23, 1952. TIA3 No. 2594. i

lgAgreement between the United States and Mexico which i
assigns television frequency channels to cities within 250 miles |
of the United States-Mexico border. Effected by exchange of notes 1
signed at Mexico City August 10 and September 26, 1951. Entered
into force September 26, 1951. TIAS No. 2366. (Modified by TIAS
No. 2654, June 25, 1952.)




effect of limiting contact by one nation's citizens with the alien |

4,0
It should be noted that national sovereignty extends to
the transmission standards of television broadcasting, which is
held to be strictly domestic in nature.20 Europe, for example,
employs some of the same channels for many different systems

utilizing different number of lines, etc. This has the incidental |

influences of another nation's television, otherwise a distinct
possibility in crowded Europe. A controlled breakdown of this
principle is the development of "Eurovision."21 This is a method
of picking up and then "t ranslating® to another system programs of .

interest to the entire continent.

Domestic division of the radio spectrun: the IRAC

After the radio spectrum is divided by international
agreement, it must once again be apportioned, this time between

2
governmental and non-governmental users. 2 This distribution

0

Certain activities such as international aviation,
military agreements (NATO), and maritime commerce require agreement
upon common standards and operating procedures; for example, an
internationally rccognized distress call. It is interesting to
note that the 1903 radio conference deadlocked on the British
(Marconi Company) insistance that unless ships used Marconi
apparatus, the Marconi shore stations would be justified in
refusing to serve them. This gave, at the time, a virtual
monopoly of wireless business to Marconi. Later, this position was
dropped in favor of the more sensible (from a safety standpoint
one of service to everyone in case of need. U.S. FCC Rules and
Regul ations, Part II, rules governing frequency allocation and
radio treaty matters.

21United Nations Educational, Scientific and Cultural
Organization. Television: a world survey. Paris: UNESCO, 1953,

Pe 26.

22Communications Act of 1934, Section 305 (a) states that:
"Radio stations belonging to and operated by the United States i
shall not be subject to the provisions of...this act. All such ;
Government stations shall use such frequencies as shall be |




affects domestic television more than the demands of foreign
nations.

The Federal government has the legal authority to use any
or all parts of the radio spectrum for its own use. The only
restriction is the rule that when these stations are not sending
signals relating to government business, civilian users have
priority; and government stations shall also "conform to such
rules and regulations designed to prevent interference with other
radio stations and the rights of others as the (Federal Com-
munications) Commission may prescribe."23 There are also pro-
hibitions on the use of Government radio stations for the benefit
of private interests if commercial facilities are available.zh

The Federal government needs vast portions of the radio
spectrum. Hardly a week goes by without governmental announcemert

of some new radio use for national defense. These uses range from

Distant Early Warning radar networks to the telemetering of

experimental missiles. Today, the U, S. Army's "pentomic division™

assigned to each or to each class by the President."

231bid. This clause was added by Public Law 97, 75th
Congress, effective May 20, 1937, and is a c¢ry from the laws of
the early 19208 which laid a positive injunction on the civilian
licencees not to interfere with the naval stations at certain
foints under any conditions. The restrictive clause added in
937 is quite potent; the authcr has personal knowledge of a case
in which the Commission blocked ™live' training by -Army Psycho-
logical Warfare personnel on their own mobile 5,000 watt AM
transmitter located at Fort Brage, North Carolina.

2l*Naval radio stations at one tine carried private
messages at commercial rates whenever commercial facilities were
not available. It was made plain by Congress that this service
must cease whenever private stations signified their inteation
of taking over. Sze Public Resolution 48, 66th Congress; Public
Resolution 48, 67th Congress; Public Resolution 56, 68th Congress;
and the Communications Act of 1934, Section 427.

|
|
|

4
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utilizes one radio transmitter for every 10.3 men in the
division] It is no wonder that "electronic interference from its
own equipment is an ever-present problem."25

In addition to the Department of Defense, other Federal
agencies, such as the FCC itself, the Federal Bureau of Investi-
gation, the Agriculture Department, and the Federal Aviation
Agency use radio to supplement extensive teletype networks over
both Covernment-owned and leased lines.

Within the Federal Government, the Interdepartmental Radio
Advisory Committee (IRAC) exercises the President's power to
allocate frequencies to the Government, In practice, all
governmenta127 assignments are made by IRAC, with reports
periodically submitted to the President for formal ratification.
The IRAC was created by letter from the Secretary of Commerce to
interested agencies in 1922, for the purpose of coordinating the
uses of the frequency spectrum by the several Covernmental users.

Except for a period during World War II when the War Communications

25Baldwin, Hanson. M"G.I. Joe and Honest John" New York

Times !Magazine, February 1, 1959. p. 48. During the first World
War, radio was only used by the Army on a limited scale: the
Division Commander might have radio contact up to Corps Head=-
quarters, to adjacent columns, to Division Cavalry, Division
Trains and possibly to remote areas where wires could not be strug.
(Lavine, A. Lincoln. Circuits of victory. Garden City, New
York: Doubleday, Page, 1921. p. 105.}

26

President's Communication Policy Eoard, op. ¢it., pp.

99-105.

27The term "Governmental” used in this section only
refers to the Federal Government. Allocations and assignments
to state and municipal bodies remains within the province of
the FCC, where the applicants from the cities and states must
compete with private enterprise for bands of frequencies.
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Board exercised many of its functions, the IRAC has kept peace
within the Government's shore of the spectrum. At present
eleven Federal agencies are represented: the Departments of
Agriculture, Air Force, Army, Commerce, Interior, Justice, Navy,
State, Treasury, Central Intelligence Agency, and the FCC, which
represents the needs of civilian or non-government users.
Periodically, an outcry goes up from a segment of the

broadcasting industry or from one of the safety and special
services that the FCC should "force™ the IRAC to give up some of
its frequencies. These protests show a lack of understanding of
the role of the IRAC. It is a group of users, not a policy making
board, and the FCC is but one member of a committee which operates
on the basis of unanimity. It serves as a:

technical forum in which users could agree on assignment

of spectrum space to Federal claimants, and in which

Government users could inform the Federal Communications

Commission of their comments on proposed Commission

allocations and =ssignments of frequencies to non-

Government users. The Commission, as spokesman for the

non-Government users, could also comment on the effect

of requested assignments to Governmegt users on present

or future interests of other users.<

The IRAC is a practical method of apportioning frequencies

among Governmental agencies in the absence of any statutory
procedure. Since the IRAC can legally only "™advise™ the President
any agency feeling aggrieved at an assignment (or the lack of
one) may in theory appeal to the Chief Executive. 1In practice,

appeals are very rarely made. As a result of the equality of

28
President's Communication Policy Roard, op. cit., PP

197-200 at p. 198. =
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status enjoyed by the members of the IRAC, assignments are made

on a first-come-first-served basis requiring non-interference

with other Governmental users, and for as long a period of time as
desired. However, "back of the rule of unanimity and absence of
compulsion has lain a complex process of bargaining and ac-
commodation."29 As a technical body, the IRAC has been quite
successful in coordinating the Government's use of the spe ctrum.
It has also been a thorn in the side of those TV operators or
potential operators who covet the Government's frequencies.
Unfortunately for them the IRAC's unanimity rule and its operating
conditions have led to a tight "gentlemen's agreement™ to resist
to the utmost attempts to pry away frequencies.

The IRAC's decisions are incorporated in a Station List
which is not made public. This practice, although defended on
the grounds of national security, has core under strong attack
by non-Governmental users of the spectrum, who feel that the
Government would nnt be able to justify the use of so many
channels. Although there is no legal reason why the Government
need justify its use or reservations of frequencies, the civilian
users hope to place it on the defensive, since many of the
Government 's frequencies would not be used except in time of war
and are "wasted" until a national emergency occurs. The
President of the National Association of Broadcasters led an
attack on the Government's policy, and pointed out that no

justifications of IKAC decisions are published and that "there 1is

29
Ibid., p. 199.
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no known way of finding out what the Government does with its i
half of the total spectrum space...."Bo He added bitterly that
the

really important point is that the frequency pie has been

cut and distributed several times before the slice

available for our purposes has been determined; and in

ghat process of pie-cutting, we not'onlglhave nad no part,

ut most of us have had no information.

In light of the scarcity of channels, it is a tribute to
the self-restraint of Governmental users that half the spectrum
was left for civilian radio operations. This is particularly true
of the VHF, which the Government had been using since 1936.32
This self-restraint is not enough for the television broadcasters,
who have been trying unsuccessfully to obtain additional VHF
channels from the Government. Although the armed forces would
have first call on all frequencies in time of war, the last formal
request by the FCC for Government VHF frequencies was turned

down cold.33

3oMiller, Justin. Municipalities and radio broadcasting.
An address delivered before the Annual Conference of the iational |
Institute of Municipal Law Officers, Los Angeles, California, |
September 29, 1947. p. 5. (Published by NAB).

Ibid.

2

2 U.S. FCC. 3rd Annual Report 1937. p. 22. When com-
mercial services did enter the Viii' many years later, they found I
the region largely preempted by the military. Unlike the ;
smateurs, who also utilized the VilF quite early, the military could
not easiiy be evicted from the desired frequencies. This was !
destined to.have serious consequences after World War II, when the |
FCC found that it had to establish its initial television al- .
location framework in the VIF without six of the upgper ciiannels
which had allocated (on paper) to television before the war. '

)
'

33y.s. FCC. Public Yotice 30856, April 13, 1956. "Inter-
department ctudy concludes that Government can't release any of
its VHF spectrum space." i
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The President snd allocation

Although the decisions which IRAC makes need Presidential
approval, the authorizing Executive Orders are often spaced
several years apart. Seldom has a President taken an active
interest in the workings of the IRAC. One exception was Presi-
dent Roosevelt's insistence in 1944 that IRAC provicde for
internat ional shortwave broadcasting in its plan for postwar
allocations. Despite the usual lack of Presidential attention
paid to this non-statutory interdepartmental group, the allocation
and use of Government frequencies is the President's responsi- '
bility, and all actions are taken in his name.

In 1951, after President Truman received the report of
the President's Communication Policy Board, a short-lived post as
communications advisor to the President was established. The
functions of this advisor were transferred to the Office of |
Defense Mobilization (later Office of Civil and Defense '
Mobilization), together with nominal authority over the workings
of IRAC. 1IRAC, which had been subsisting financially on the
budgets of the FCC and member departments, was given secretarial
help and a budget. The Director of ODMN was delegated the
President's power to make decisions in disputes between the IRAC
and the FCC. Thus, all requests by the FCC for Government VHF
channels (and vice versa) funnel through the ODNM.

Another agency under Presidential control, the Bureau of
the Budget, exercises the same control over the budget requests
of the "independent™ agencies as it does over executive

departments. It also must approve any fact-finding questionnaires

sent out by the FCC and other Governmental agencies. i
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The President appoints the members and the Chairman of

the FCC and may ask for their resignations at any time--as when
Commissioner Mack was accused of improper or "imprudent™
activities. In addition to these statutory responsibilities and
activities of the President, the weight of his office can be used
to support or attack rulings by the FCC. For example,

Chairman Fly stood his ground in the face of industry and

Congressional pressure, knowing that the President was behind him,

President Eisenhower spoke out against the FCC ruling on

the "equal time" provision of the Communications Act (Sec. 315)
which would have greatly disturbed existing patterns of political
broadcasting. Naturally, the task of the FCC in remaining

impartial is greatly eased when assured of Presidental support.

The best of intentions cannot prevent the necessity for
administering vague and developing policy in the context
of the interests before the enforcing officials. A
commission formally independent of the chief exrcutive

and expected to assume the detachment of a judicial body
is more likely to be primarily accessible to organized
elements among the regulated than is an agency in the
executive branch; it can less easily command the resources
of the presidency for defending its policies; and it is
less readily accessible to some of the interests that reach
the chief executive.

A regulatory agency normally cannot operate a controversial
statute effectively without the support of the chief
executive. This it may not get if it is within the execu-
tive branch; it is even less likely to get it as a
formally independent body. The political survival of an
independent commission depends upon its reaching a modus
vivendi with the regulated.... Because other interests

may have a larper voice in the arrangements made by an
executive agency, 'independence' for the regulators has a
defensive advantage for the regulated.

L
Truman, David B, The povernmental process. New York:

Knopf, 1951, p. 420,
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The Federal Communications Commission

The Federal Communications Commission was established
by the Communications Act of 1934. It took over all responsibili-
ties for radio communications from the Federal Radio Commission
(1927-1934) as well as the regulation of telephone and telegraph
from the Interstate Commerce Commission. The FCC was established
to act as a technical arm of Congress, organized to handle the
day-to-day routine of regulation as well as to formulate some
aspects of telecommunication policy.

Partly because of the heavy routine workload and partly
from choice, the FCC had rarely attempted to formulate basic
policy. The Congress has never fully relinquished its right to
make national telecommunications policy, as shown by transcripts
of hearings before the Senate Commerce Committee over the past 30
years. The Congress, however, has neither the time nor the expert
knowledge to formulate policy by itself. The need for some body to
either act in an advisory capacity or to actually formulate

policy has been apparent for a long time. In the 74th Congress

Representative Scott of California introduced a Resolution calling .

for a policy-making board in communications.35

In 1951, Senator
William Eenton suggested the formation of a "Citizen's Advisory
Board for Radio and Television™ to review the media and advise

the FCC on public service programming.36 The Senate Commerce

35House Resolution 370, 74th Congress, lst Session.
Quoted in Cushman, kobert E, The_ indepcndent repulatory commis=
sions. ew York: Oxford University Press, 1941, p. 320.

6
3 Benton, Senator William. Reprint of Speech in the
Senate of the U, S., October 20, 1951.

|
;
|
|
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Committee established several temporary study groups to advise
it, such as the {Condon) Advisory Committee on Color Television
and the (Bowles) Ad Hoc Committee on Allocations. The Commission
has regularly worked with industry advisory groups such as the
Joint Technical Advisory Committee of the Institute of Radio
Engineers and the Radio Manufacturers Association, and the
Television Allocation Study Organization. However, the FCC did
establish (with Senate prodding) a "Network Study Group" within
the Commission, using for the most part consultants from the
academic profession. President Truman also entered the field of
overall studies of telecommunication policy with his President's
Communication Policy Board.

The FCC has all it can do to handle routine matters.
When faced with an unusual situation it must, like Alice, be able
to run twice as fast. In the wonderland of technology, economics,
and social and political considerations, the policy decision-
making responsibilities of the FCC appear decidedly unattractive
to its members. The FCC is not a strictly "engineering® body.
Decisions of far-reaching importance are made by it on social and
political, not engineering, grounds. The Congress has often
questioned the vast authority assumed by the Commission's

permanent staff37in light of the rapid turnover of Commissioners.38

37This problem is discussed at length during the hearings
by the U, S, Senate Committee on Interstate Commerce, 73%th Con=
gress, lst Session on S. 8lik, To amend the communications act of
1934 (November-December 1943); and by the 1948 Hoover Commission
Staff report on the Federal Communications Commission,During hearings
on the nomination ol Commissioner rord, Senator Bricker commaented
unfavorably on "permanent personnel that I feel have entirely tco
much responsibility as far as policy is concerned.” {(Hearings be-
for;é;?e Senate Commerce Committee, 85th Congress, 2nd Session, ;
pe .
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Members of the Commission are rarely chosen for their
expert technical knowledge in the fields they are regulating,
although some staff members of the Commission, such as engineers
Craven, Jett, Sterling and Webster, and lawyers Hyde and Denny,
for example, have later been appointed as Commnissioners, and
others sitting on the FCC had experience in pubdblic utility
regulation and broadcasting. Of the thirty-two Federal Communi-
cations Commissioners since 1934, six have been engineers,
nineteen were lawyers, eleven of them with experience in radioc
or common carrier regulation.

Many of the Commission's difficulties are caused by the
absence of accurate factual information. Despite the injunction
that the Commission:

sseshall keep itself informed...as to technical develop-
ments and improvements in wire and radio communication and
radio transmission of energy to the end that the benefits

of new inventions and developments_may be made available
to the people of the United States3

38Although Commissioneérs are appointed for a term of seven

years, their average incumbency is actually rmuch shorter. Of the
thirty-three Commissioners since 1934 {Commissioner Craven, who
served nearly seven years from 1937 to 1944, and whe¢ was reap-
pointed in 1956 is counted twice) only ten completed (or came
within six months of completing) at least one nor~al™ seven

year term of office. The average tenure of the twenty-six former
Comntissioners was 60.5 months. If Commissioner Walrver's nineteen
years are ignored (the next longest service is ¥yds's thirteen
years), the average for the first twenty-five cor~issioners is ;
only 53.8 months. As of May 30, 1959, the averaze tenure of the I
resent Commission is 63.3 months. Chief Engineers and General
ounsels of the Commission have a turnover rote alwost as great
as the commissioners, although, as mentioned earlier, some
members of the staff are appointed as Commissioners.

9 . q
Communications Act of 1934, Section 212,

)
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the FCC receives most of its data on sufferance from the special
interest groups involved. The Commission has recognized this
problem, since?

Without advance knowledze of the trend of technical
developments...the Commission would be severely handi-
capped in the full ex8rcise of its regulatory powers in
the public interest.b

As a remedy, the Commission founded the Technical Information

Section in 1936 to keep abreast of developments in the industry.h

1

i

This division and the FCC Laboratory have several responsibilities,

all hampered by lack of facilities and fluctuating Congressional
financial support. Table II-2 shows the size of staff allowed
the undermanned Technical Information Division and the
Laboratory, and partially explains why the Commission is reduced
to examining the publicity releases issued by the great in-

dustrial laborat.ories.l‘2

40y s. FCC. 3rd Annual Report-1937, p. 1l.

hlU.S. FCC. 2nd_Annual Report-1936, pp. 72=73.

2

. The Commission has found that it is often difficult
to obtain voluntarily submissions of data and new equipment.
For instance, when attemptinz to settle the color television
dispute in 1950, the FCC reported considerable difficulty in
obtaining RCA color receivers for testing in the FCC laboratory.
Ironically, Commission engineers had made a significant con-
tribution to the design of color television sets in the course
of testing other manufacturers' sets during that period. Seec
the_Brief by the FCC and CBS in the case Radio Zorporation of
America, et al. vs United 3rates, Federal Communicatigns
Commission, Colunbia Jroadcesting Svatem, et al. before the
Supreme Court of tne U.S., Gctooer ierm 1950, No. 565.
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Since the Commission does not have enough laboratory
facilities to "study new uses for radio (and) provide for ex-
S,"LB

perimental uses of frequencie it must depend upon the leaders

of the regulated industry for advice and information in what is
to many Commissioners a highly unfamiliar field.hb
As a consequence, the tendency to depend upon the industry
!
for the actual decisions is not surprising. Cushman pointed out
the pitfalls of such a policy:
Neither the Radio Commission nor its successor, the
Federal Communications Commission, has come to grips
with the major policy problems which are involved in the
regulation of the radio industry. The two commissions
have followed the line of least resistance and have as-
sumed that what is best for the radio indusiry_as a business
enterprise must also be best for the country.
As a result of the Commission's lack of clear jurisdiction |
over the entire field of frequency allocation, the "meddling"
or overseeing of Congressional committees, and the Commission's
lack of autharitative information, most FCC decisions fall in a
common pattern. This pattern shows: 1) a dilatory and even
haphazard approach to initial decisions, 2) a lack of technical
knowledge and/or a reluctance to consider technical facts in the
face of political or industry pressure, and 3) a disturbing

tendency on the part of the FCC to engage in procrastinatiorn and

equivocation in the hope that the problem will "go away." In

LBCommunications Act of 1934. Sec. 303(z).

LLOne unnamed Commissioner was quoted in 1936 as saying
that overwork and pressure had caused him to have "fewer ideas
about the whole radio problem now than when I first came down to |
Washington.” Cushman, op. cit., p. 731.

L5
Cushman, op. cit., p. 730.
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most policy matters, particularly when innovation is involved,
the Commission rarely acts boldly, although, of course, individual
Commissioners show some initiative. When an action is finally
taken, the Conmission will often have done its best to a) delay
matters in hopes of a fortuitous solution, and b) insure that the
record of the matter is legally (and morally) unassailable.

To help perfom its duties, the Commission has a staff of
mere than 1,000 people under civil service, divided into the
operating bureaus of Field Engineering and Monitoring, Comunen !
Carrier, Safety and Special Services, and Broadcast,.h6 The seven
Commissioners are appointed by the President for seven year terms
with "the advice and consent of the Senate." The Chairman of the
Commission (who is its chief executive of ficer) is also appointed
by the President. Not more than four Commissioners may be of the
same political party. The law forbids a Commissioner or any
employee of the Commission to have any financial interest in any
business which he helps to 1"egulat:e.h7 The Commissioners function
as a body in supervising the Commission's activities and in making
its policy determinations. Although the Commission is empowered
to delegate responsibility for initial decisions to one or to

several Commissioners, or even to employees such as hearing

6
b An organization chart of the FCC may be found in the 24th
Annual Report-1958% on p. 3. At one time the Commission staff was

organized along professional lines--law, engineering, etc. The
present structure was required by Section 5 {b) of the Communi-
cations Act Amendments of 1742.

47
Communications Act of 1934, Section 4 ({b).
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examiners,“g as a practical matter, virtually all policy or con-
troversial licensing decisions are made by the Commission as a

whole.
Although the current method of handling almost every case

en banc rather than by panels of two or three Commissioners

reduces complaints it also has some drawbacks. One Commissioner

testified that he was in favor of the mandatory panel system,

since it gave Commissioners a chance to get familiar with one of ‘
the major fields of regulation, rather than have to depend
entirely upon the staff for information and reasoning.

It should be noted that the Commission is required to
remain aloof from its Chief Engineer and General Counsel whenever
it is acting in a quasi-judicial capacity (which is much of the
time in the case of contested awards of channels, hearings result-
ing in penalties, etc.). To offset partially the disadvantage of
being cut off from technical advice unless it is on the open record
of the particular case, each Commissioner is allowed to hire a
personal legal advisor and anengineer (as well as a secretary or

adminigtrative assistant) to assist }ﬁnlorher.so

481b31d., section 5 (d)(1).

thommissioner Jones, testifying before the U. S. Senate
Commerce Committee on S. 1973, #l1st Congress, lst Session, June 16,
1949, p. 15. However, eliminating the mandatory panel system also
had the effecc of eliminating an entire step in the decision-
making machinery, since in practice a person dissatisfied with a
panel decision could appeal to the Commission as a whole.

50
Communications Act of 1934, Section & (f£)(2).
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The Congress
The Federal Communications Commission was established as

an arm of Congress,51 to relieve Congress of the time-consuming
day-to-day problems of allocation and assignment of radio that

are in its province by virtue of the "commerce clause™ of the

Constitution.52

Today scientific and technical knowledge should largely
control the expenditure of public funds. The useless
expenditure of public money can better be prevented by
scientific study than by any other means. Nearly all
problems of administration and development now involve
scientific factors. It is anachronistic to leave control
too much in the hands gf those who lack first-hand
knowledge of science.’

Although the various radio laws dating as far back as 1910
testify to the interest of Congress in the subject, the first
comprehensive laws which took notice of the broadcasting service
were the Radio Act of 1927 and the Communications Act of 193k4.

The first mention of television in a Congressional hearing,
however, was in 1940, when RCA enlisted Senate assistance in at=-

tempting to overthrow a Commission decision.su As the public

51A point often brought up by members of the Senate Com-
merce Committee when holding hearings on FCC nominations. For
instance, hearings on Miscellaneous Mominations, 85th Congress,
1st & 2nd Sessions, particularly pp. 162-4, 258.

52Article I, Section 8, Clause 3: "The Congress shall
have power...to regulate commerce with foreign nations, and among
the several states..."

53Harding, T. Swann. "The place of science in a demo-
cratic government." American Sociolopical Heview, December 1947;
reprinted in Snyder, d. C. & H. {. Wilson. goots of political
behavior. llew York: American Book Company, 1949, pp. 413-19 at 413.

51"U.S. Senate Committee on Interstate Commerce, 76th
Congress, 3rd Session, hearings on S. Res. 251, Development of
television, April 10-11, 1940. See Chapter III.
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investment in television increased, so did Congressional interest.
No Congressman wanted to be in the position of telling his con-
stituents that it had been decided to scrap their "perfectly good"
receivers in the event of a major allocation shift. The publicity
value of television attracted a number of Senators and Repre-

sentatives, leading to the plethora of Congressional hearings

and investigations dealing with TV. The programming of t,elevisiOnj

has also received attention from alert politicians, partly due %o
appreciation of the potential of television as a propaganda and
campaigning medium.

Not only is broadcasting too important for Congress to

ignore, but some Senators and Representatives object to a

regulated industry directly or indirectly controlling the decisions

of the regulatory agency. Other members of Congress are
interested for political or personal reasons (such as Repre-
sentative Cox) in either the regulatory agency or in telecommuni-
cations; still others have strong feelings against monopoly
whenever and wherever it might be found--whether in "super~power"
radio stations or in network Moption-time" agreements.

Regardless of motive, the members of Congress are
frequently more guilty of applying pressure than the special
interest groups. For example, when the FCC decided by a vote of
6=to~1 that illegal TV boosters were not in the public interest,
western Congressmen introduced more than twenty-five bills aimed
at reversing that action but held no hearings nor scheduled any.
Despite the fact that no technical evidence was produced by these
Congressmen to disprove the Commission's case, the FCC "neverthes-

less voted--unanimously this time--to give operators six monthns
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{nstead of ninety days to apply for (legal) uhf translators or
shut down. Commission said it now finds it needs to give further !
study to the legal and technical aspects of the problem:“ss

Occasionally, Congress passes a resolution that it is the
sense of the House or Senate that a certain action be taken or not
taken.56 Once in a while a new law is passed, but Congress
appears wary of tying the hands of the independent agencies with
laws which do not allow flexibility to meet changing conditions.
l The most common Congressional tactic is to exert pressure by
conducting an investigation--as much to remind the FCC that
Congress has the primary responsibility to the American people
in these matters as for any other reason. These investigations
may be prompted by complaints from an aggrieved group,57 or they
may be the result of a continuing interest in the entire
television field, as in the case of the Senate Commerce Committee

hearings throughout the 1950s. ek

A particularly fruitful set
of hearings in terms of information on Commission activities are

the annual budget hearings before the House Appropriations

55Television Dicest, Vol. 15, No. 5, January 31, 1959,
pp. 1, 2 and 5.

6

J For example, 3. Res. 294, 75th Congress, June 13, 1938
effectively cancelled the Commission's power witn respect to
licencing radio stations above 50,000 watts.

57The hearings on S. Res. 251 (76th Congress) mentioned
earlier were held largely at the behest of RCA to apply pressure
on the FCC. iothing resulted from the hearings, as FCC Chairman
Fly felt he was in the right, stood firm, and won.

8
Since 1956, known as the Televigion Inguiry. See
Chapter VI.
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Committee. The Jjustifications of the FCC before this Committee
often appear to have a touch of desperation, since no agency can
operate without funds,59 or assume new responsibilities and
skilled personnel without approval of the Appropriations Com=
mittee.

The pressures exerted by Congress are often unpredictatle,
depending upon shifting currents of opinion "back home."
Investigations often bear the stamp of the principal Representative
or Senator involved. Nevertheless, Congress is often a counter-
force to the interest groups, and acts as a valuable forum for
expressing differences of opinion.60 Congress, over the years,
has served the valuable purpose of keeping the FCC from becoming
entirely a creature of the telecommunications industry, and often
turns into a sounding board and referee for competing innovations

in television.

The industry

a. The networks and the advertisers

A television station may program in two ways: inde~

pendently, using syndicated material for the most part, or by

59As an aftermath of the Cox investigating committee
battle between Representative Cox and FCC Chairman Lawrence Fly,
appropriations for the FCC were cut 25 per cent, with almost no
debate. Robert Leigh quotes a House leader as zaying: "Surely it
was a punitive cut. Larry Fly has been defiant of Congress for a
long time. He has been openly defiant. Now his chickens have come
home to roost." Leigh, Robert D, "Politicians vs. Bureaucrats," ]
Harper's arazine, January 1945, pp. 97-105. Quoted with comment

in Wilson, H. de. Conrress: corruption and compromise. HNew York:
Rinehart, 1951. pp. 67-€2.

60Although under oath much of the time, the witnesses at
thesa hearings are not bound by the formal rules of evidence as
they are in many FCC proceedings.
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affiliation with a network. A local independent station usually
does not have the average size of audience commanded by the net-
work affiliate, chiefly because of the lack of "live" programs
with high quality (and price) talent, lack of news and special
events programs, and, as a consequence, lack of interest on the
part of the public. Although a television station can sell its
time to local advertisers for a much higher rate than it would
obtain from a network, the station would lose out on the ex-
pensive "live" programming and the sustaining shows to fill in
its schedule.

A network provides an interconnected chain of affiliated
stations over which the advertiser can broadcast his program
simultaneously to a nationwide audience. Although the station
receives an average of only 30 per cent of its rate card when
carrying a network program, it has no production costs and it
has attracted an audience, and can sell the adjacent time spot
commercials at an extremely profitable rate. (A 30-second spot
announcement brings in almost as much revenue to the local
station as its share of the national advertiser's purchase of a
network hour.) Very few television stations have been able to
turn a substantial profit without network affiliation  except
in the largest of markets.

Although network operation has been substantially in the

black for many years, it is interesting to note that the networks
themselves are only marginally successful in many respects. The
network corporations make their profits from their handful (seven

is the limit) of wholly owned and operated stations. To make
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network operation pay, it must be able to deliver to the ad-
vertiser a desirable lineup of stations in a great many markets.
The DuMont network collapsed due to a shortage of cities with more
than three stations. Another network, the American Broadcasting
Company (ABC), found it tough sledding as compared to the
enormous gross billings of the two major networks, CBS and NBC.
Both of these giants have, or have had, close ties with other
elements of the television industry. NBC is a subsidiary of RCA,
while CBS (although its main business is network programming)
operates a manufacturing facility and laboratories which gave

it a color television system in the 1940s.

The networks are among the more vociferous participants
in FCC hearings and Congressional inquiries having anything to
do with television. In addition to appearing as witnesses, the
two larger networks spare no expense in providing extensive ex-
hibits and technical data to the Commission or the Congress. Often,
this material, as well as prepared statements by high executives,
is expensively printed and widely distributed to editors,
columnists, and other opinion leaders. Considering the vast
resources and the even vaster stakes of these organizations, it is
no wonder that smaller organizations find it hard to compete with
network presentations.

The networks are interested in securing the greatest
coverage at the least expense, in order to attract the advertiser.
Since this has been possible with VHF stations under the present
television structure, the networks have been under no compulsion
to support UHF, even though the networks once owned and operated

UHF stations, and offer lip service to the cause of competition

Cn o e 0 e

= s
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through the use of UHF. Many UHF stations receive low-cost
network programming as largesse from the nelworks, yet many
others at the fringes of a dominant VHF area are unable to obtain
a network affiliation, or even network programs on a "per-
program™ basis. Since the advertisers prefer to consider as few
stations as necessary to cover the desired markets, in the in-
terests of simplicity and efficiency, the plight of UHF and

other aspects of allocation do not concern them.

The major networks such as NBC and CBS are tremendously
interested in anything which might affect theis competitive
position or the structure of the broadcasting indust.‘y.6 All
questions of television allocation fall into this category.
Therefore, the networks are one of the most active of the "actors"
in the field of television allocation and regulation. Although
the most common tactic used by the networks is that of publicity
and testimony before the FCC and Congress, the vast economic

62

power of the networks can exert a great variety of pressure.

61Despit,e protestations to the contrary, it is difficult
to see why the two major networks might want to establish a con=-
dition of "easy access" for competition. At present, the networks
are a mighty force for the status g in allocation, since even
ABC would prefer to share time on VHF stations rather than
affiliate too many UHF stations.

2

Some of this power is undoubtedly due to a common awe of
successful business often found in Washington. However, those
FCC staff members who resign to accept positions with the net-
works do so for financial reasons.
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b. The manufacturers

The electronics manufacturing companies are able to exert
the same sort of pressures upon the Commission as the networks.
In fact, the largest manufacturing organization, the Radio
Corporation of America, owns NBC. An advantage enjoyed by the
manufacturer is that the FCC can exert almost no return pressure.
Although the networks are not directly regulated by the FCC, their
owned and operated stations are--as are some¢ of their relations
with affiliated stations. The manufacturers, at present, cannot
be forced to make anything they do not wish. Thus, we find an
ever smaller percentage of all-channel sets being made, despite
the vast number of UHF allocations throughout the country. We
also find the manufacturers fighting to establish and maintain
strong patent positions and to "cash in" on their own particular
technical research and development. If it becomes necessary to
pressure the Commission to set premature or inadequate standards
of transmission, the manufacturers will do so.

One manufacturer is a somewhat special position in RCA.
Claiming a heritage as the "chosen instrument" of United States
policy in international radio communication, and having been formed
as the repository for the patents pool established by the radioc
industry, RCA often acts as if it were the only element whose

wishes need be considered.63 In addition, RCA can claim

3For an overview of the early history of the American
radio industry, with emphasis on RCA, sce Archer, Gleason L.
History of radio to 192%. ‘'lew York: American Historical Society,
1938; Schubert, Puul. 17e elechric word: the rise of radic.
New York: G>acmillan, 1922; and the Federal irade Commission report
on The radio sndustry, 1924,
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responsibility for the present technical system of television

in the United States (both black-and-white and color), largely
as a result of its own laboratory work.6b RCA's policy has been
to innovate television as soon as possible, in order to take
advantage of its patent position and its large manufacturing
capability.

Apparently it has been the policy of the television
manufacturers to concentrate on style rather than basic changes
in television receiving sets. Although UHF would provide an
jmmediate market for millions of converters and replacement sets,
the manufacturers have ignored this opportunity and concentrated
instead upon the larger, slimmer, fancier, remote-controlled and
portable receivers, which are actually the same as (or less than)
the sets of yesteryear in quality but are a surely marketable
product. The market for replacement television sets, for second
sets, and for novelties has remained at a high enough level for
the manufacturers to never feel the need for new (UHF) worlds to
conquer.

The role of the receiver manufacturers in the television
industry has been crucial. For instance, they have refused to
produce all-channel receivers and color sets, but made television

2 mass medium by lowering prices so as to create a strong

demand in 1949-50. The receiver manufacturers pioneered television

Zworykin, for example, perfected his iconoscope at RCA.
However, although the RCA spent millions on rezsearch, it also
spent a pgreat deal of money buying the patent rights of others,
such as Farnsworth.
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in the 1930s and 1940s and by selective production have succeeded
in maintaining a profitable operation.

Another aspect of the receiver manufacturers is their

size. The communications equipment industry employs an average
of 545,000 people. These workers can exert a good deal of pres=-
sure by letters, votes and other political acts. This pressure
is intensified when the workers are in large organized plants,
such as RCA in Camden, N. J. The employees of this giant
manufacturing complex exerted a great deal of pressure when they
feared that their jobs were endangered by the television "freeze."
(See Chapter V). Table II-3 outlines some of the dimensions of
the electronics manufacturing industry, and illustrates the trend
toward mortality and mergers that give birth to even bigger
corporations than those now in the field.

¢c. The Radio Manufacturers Association

The RMA (later the Radio, Electronics, & Television
Manufacturing Association, or RETMA, and now the Electronics
Industries Association, or EIA) has been a powerful force in the
development of television standards and allocations. As Rose says
fsince its membership includes all the leading manufacturers of
radio equipment in the country, it can make itself felt in any
situation with which it chooses to deal?65

The first proposed standards for television were sug-

gested by the RMA in 1932 as a voluntary standard., Later, the

65
Rose, Cornelia B., Jr. MNational policy for radiobroad-
casting. New York: Harper and Brothers, 1940. p. 78.
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FCC itself relied on the HMA:

In the years from 1935 to 1937 the Radio lanufacturers
Association began to take cognizance of television, and
the Federal Communications Commission suggested to the
Association that a committee be appointed to recommend
standards ogételevision broadcasting for adoption by the

Commission.

The RMA has often recommended standards to the Commission, usually
in coordination with engineering advisory groups (see below).
As a trade organization, it is interested in the welfare and
harmony of its membership rather than broad social questions.
Although officers of the Association have often testified before
the Commission and Congress, virtually all of them have corporate
roles to fill and policies to promote and it is doubtful whether
any one has found it necessary to contradict himself when "wearing
both hats."

An interesting commentary on the EIA's approach to UHF
is the initial refusal (or rather, claim of non-availability) of
information on UHF set production to the author. Only after a
second contact, when it was pointed out that much of this

information was aval lable for earlia years, did ETA relent.67

——

6Everson, George. The story of television. UlNorton, 1949,
f. 196. The RMA committee was headed by r.urray, of Philco, and
ncluded representatives from only five companies: Farnsworth,
Philco, General Electric, iiCA and Hazeltine Corporation.
Farnsworth claimed that they "scrupulously adhered to" an agree-
ment to consider only those standards which "would give the most
satisfactory picture regardless of the ownership or control of the
patent covering it."

67CorreSpondence with the author, March 1959. In this
connection, the U.3. Census Bureau does not collect these data,
and claims "At the present time, production of UHF and ViF-UHF
television sets is considered by the Bureau to be too small to
warrant separate data for these items." (Letter to the author,
June 18, 1958),
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d. Engineering advisory groups

It was ment ioned earlier that the Commission does not have
the technical facilities and staff to engage in large scale re-
search. Therefore, it relies upon the industry for such
information as it needs to carry out its assigned responsibilities.
On the allocations problem, the matter of advice becomes

articularly dif ficult. The replies from the broadcasting
ndustry on matters of rulemaking and petitioning,
although they contain a wealth of solid material, are
at once partisan and must be so considered. Hecre com-

mercial, and therefore competitive, interests are at -play6
These forces the Commission must take into consideration. 8

To supply the necessary objective data, whenever a special problem
arises the FCC asks the industry to establish an advisory group
to examine the question and to report its findings to the Com-
mission. To aid these groups, the Commission normally obtains
a prior "clearance" from the Justice Department, which protects
the members of the advisory group (and their employers) from
threat of antitrust prosecution. This enables the group to arrive
at specific standards or proposals without being accused of
conspiracy. Until this #clearance” is obtained, the larger
corporations will observe but not participate in any deliberations
of the advisory groupe.

Although these groups are presumably composed of engineers
working with scientific "facts,” actually most engineers represent
their corporate employers and their own positions or products.

A manufacturer is always pleased to have his research director

68U.S. Senate Committee on Interstate and Foreipgn Com-
merce. Allocation of TV channels. Report of the Ad Hoc Advisory
Committee on Allocations (Bowles Committee). March 14, 1958.

p. 221.
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serve on such committees or advisory groups whenever there is
some chance that the group may adopt the manufacturer's view-
point for presentation to the FCC.

Many of these groups, such as the Radio Technical Planning
Board and the National Television Systems Committees, reported
teir conclusions in the form of recommendations. The Joint
Technical Advisory Committee, with membership from both the RMA
and the Institute of Radio Engineers, made many intriguing
recommendations in its impressive analysis of radio spectrum use, |
but was not operating under Commission auspices.69 Othe. groups,
such as the Television Allocation Study Organization (TASO) were,
by their terms of reference, prohibited from making recommendations
from the data they were asked to collect and analyze.

The technical advisory groups have played an extensive
role in the history of television standards and allocations.
However, it is doubtful if they are the real solution to the

Commission's need for accurate, impartial information and analysis.

Summary
This chapter listed some of the elements that make up the

context of frequency allocation. The background factors of the
physical characteristics of the spectrum, the international and
national distribution of frequencies, and participants such as

the FCC, the Congress, manufacturers, networks and =dvertisers,

69Joint Technical Advisory Committee. Radio Spectrum
Conservation. MNew York: IcGraw-1ill, 1952.




have been briefly described to facilitate recognition and
understanding when they are met in future chapters.

There are two other determinants of frequency allocation
practice which have only been mentioned in passing previously:
the need to consider economics when establishing an allocation
plan, and the reluctance of large corporations to make changes
without odds in their favor. As for the economic aspects of
spectrum utilization

Ne¢ matter how much we may wish the contrary to be true,
we cannot escape the cruel fact that broadcast stations
can be located only in communities that can support them
economically and that we cannot solve the problems of
inadequate service by purely theoretical assignments. 0
A good example of the essential conservatism of a successful
corporation is found in William B. Lodge's comments in dissenting
to the report of the Bowles Committee.
I must confess to some uneasiness that a too-theoretical
:fproach by such a study (an independent audit of
locations) could jeopardize public service, public
investment 19 receivers, program quality, and private
investments., /1

In the final analysis, the responsibility for allocation
decisions rests with the Federal Communications Commission.
Despite the FCC's shortcomings and lack of facilities, it is to

the Commission that the interest groups turn for the formal

7QDeWitt, Jo. Ho Testimony before the FCC on Docket HNo.
5072-A. Quoted in Rose, Cornelia B., gp. cit., p. 32.

1 . .
7 Lodge, William B., dissent to report. U.S. Senate
Commerce Committce, Allocation of TV channels, op. cit.,

p. 8.




decisions so vital to the future of a powerful communications

medium, a manufacturing industry, and the leisure time activi

of our society.

The government, in its allocation of powers, hours of
operation, and frequencies, determines the conditions und
which stations exist, (and] it largely sets the limits of

n

ty

er

competition in which stations can engage. Viewed in this

light, it is the povernment and not the free play of
competitive forces that determines what the public gets,
however the regulatory body may attempt to evadszthe
responsibility which this circumstance imposes.

72Rose, Cornelia B. op. cit., p. 92.
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CHAPTER III

IN THE BEGINNING: TELEVISION STANDARDS AND ALLOCATIONS TO 1944

Today's allocation problems did not just happen, Every
allocation decision has further limited freedom of action for [
deciding the next one. Every move of the Commission and the other
participants establishes precedent and example. To understand the |
allocation problems of 1959, it is necessary to go back thirty
years,

During television's period of research and development,
problems of both frequency allocation and transmission standards
were common, In the late 19208 and 1930s, while television was !
still in the laboratory, transmission standards, camera systems
and scanning methods received the most attention., When it appeared
that television was ready for commercial exploitation, the neces- ;
sity for channels on which to operate became important,

The two issues, standards and allocations, are closely
related., A decision made with respect to one often affects the
other, A channel is capable of carrying only a finite amount of
information, Every time the standards call for higher definition
(e.g., greater detail or resolution of image) the bandwidth re-

quirement grows in proportion.1 Thus, a bandwidth that is too

lAnother method is to use complicated sampling or sequential
techniques to give the effact of an increased amount of information,

-72-
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narrow acts as a strait-jacket on picture quality. Changing either
standards or allocations has the same effect on the set owner,
since it matters not to the layman why his expensive receiver does
not operate. A standards or an allocations change could have the
same effect: no picture, The economic waste of the useless re-
ceiver and the possible political resentment over this uselessness :
are matters of great concern to the FCC and the Congress. It was :
this concern which caused FCC Chairman Fly to attempt to "carry to

i
|
|
the people™ the importance of the proper establishment of standardsi
before full fledged commercial exploitation of television could be

permitted. in a radio speech to the nation on April 2, 1940,

Chairman Fly said:

First let us consider the case of the broadcast of sound
alone. Such broadcasting in the United States is roughly
twenty years old, As you all know, during these years there
has been vast improvement in the technique of radio trans-
mission and reception, There has, however, been no change
in the fundamental standards for transmission and reception
during that entire period. A receiver built to receive a
broadcast staticn operating in 1920 will receive a broadcast
station that operated in 1940, A transmitter built in 1920
will be received by radios in use today, Better transmitters
are being built now than were being built in 1920, and the
same i8s true of receivers, but they all operate on the same
grinciple; or, more technically, on the same basic standards.
mprovements have been gradual. Obsolescence has taken only
a normal toll,

Television is differsnt--uniquely so.

In the case of television, a receiving set is so syn-
chronized with the transmitter that the two are inseparable

although the simpler method of increasing bandwidth is preferred
on the grounds of low cost and simplicity., For example, present
color télevision standards take into account both the differential
responses of the human eye to various colors and the "persistence
of vision" effect. Color television "samples"™ the three primary
color signals many millicns of times a second; thus, the various
color and monochrome elements (as well as the synchronizing sig-
nals) operate sequentially in time, effectively sharing the same
bandwidth as a standard black-and-white transmission,
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in operation, The receiving set is, in effect, the key which
unlocks the transmitter in order to receive the broadcast.
A substantial change in the lock renders the key useless.

A television receiving set capable of receiving the sig-
nal of one type of transmitter may not accept the signal of |
» different type of transmitter in existence today. The re-~ |
ceiving set must be constructed to operate on the same principle!
as the particular transmitter. If the American people should
buy television receivers in great numbers as they have bought
ordinary radios, and if at a later date transmission standards
are adopted which contemplate an alternative or improved trans-:
mission system over that on which the particular receivers
can operate, we should, in effect be changing the locks and
leaving you with_a bunch of highly expensive keys rendered
utterly useless.

This speech was made to offset an attempt by RCA to prematurely i
freeze television standards by selling to the public as many nkeysnm
as possible, This attempt, coupled with approval for limited com~ |
mercial broadcasting, was a "false dawn" for television, and & sig-
nificant episcde in television's history. Early in the 1930s most
television promoters were interested in securing unassailable
patent positions. Broadcasting was subordinated to manufacturing
potentialities in the minds of the most energetic developers.

RCA, through its own work, the purchase of patents, and pooling

of patents with other inventors and manufacturers had established

a commanding position which led to a complete television system
though not of the highest quality. 1In a natural desire to "cash
in® on this position, RCA tried to gain approval for commercial
television from 1938 on., Although it received a serious setback

in 1940 when the Commission and the rest of the industry refused

to be stampeded, the fight was won by RCA with the 1941 and 1945

FCC decisions to establish an "adequate™ rather than "best pos-

sible" system of television service to the public.

2ply, James Lawrence. Quoted in Hubbell, Richard W, i
LOOO Years of Television. New York: Putnam, 1942, p. 129, i
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In the period from 1936 to 1944, RCA developed a television;

system, warded off introduction of mechanical scanning TV, had
its premature efforts at commercial operation rebuffed, and even=-
tually succeeded in impressing the RCA system upon the television
industry. At the same time, E. H. Armstrong's efforts to establish

|

!

H

t

I

) 1
FM radio ran afoul of the promoters of television, emerging more-

1

or-less triumphant in 1940-41, only to be set back by the 1945 .
decisions covered in Chapter IV, CBS first attempted to upset :
RCA's plans by suggesting the use of high-definition color tele- i
vision, only to be told that its ideas were premature, despite
higher potential quality over RCA's black~and-white television,
Since it required Commission approval to move television
from the laboratory to the marketplace, the 1936, 1939, 1940 and
1941 hearings, conferences and other activities of the FCC were
assiduously attended by the various interest groups. The embryonic

television industry had to fight off attacks of other services, but

on the whole did very well in obtaining allocations from the Com-

mission.3

At the same time, the Commission was under sharp attack
by promoters of television who desired immediate introduction of
the new medium. Until 1938, these promoters were the smaller

elements of the industry, many not even associated with electronics,

3In late 1939 and early 1940 television had a "period of
plenty" when there were more than enough channels for those who
desired them, There were nineteén VHF channels of the current
6 mc. bandwidth, a channel in the 2 megacycle region for experi-
mentation with rural television, and virtually unlimited use of
any frequencies above 300 mc, Unfortunately for this picture,
the war soon brought military use of the ugper frequencies, and
little use was made even on those between 100 and 300 me. due to

equipment unavailability.
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The Commission had the support of such companies as RCA and West-
inghouse in ruling against premature innovation. From late 1938
on, the FCC had to withstand pressures from RCA, the largest unit
in the industry. The FCC received support in 1940 from other manu-
facturers in its stand against the freezing of standards at an

inadequate level. However, once the larger interest groups had

begun promoting television,only under a strong chairman supported

by the President was the FCC able to assert and maintain its
right to set television standards as well as allocations.,

The legal right of the Commission to set standards is
clear, but only Chairman Fly has been able to assert this right

in the face of intense opposition.b He was supported by a large

brhe legal bases of the Commission's authority to select
and adopt a given set of transmission standards for each and every
broadcast service is the Communications Act of 1934. Section
303(b) ("...prescribe the nature of the service to be rendered by
each class of licensed stations,.,") and Section 303(e) ("Regulate
the kind of apparatus to be used with respect to its external ef-
fects and the purity and sharpness of the emissions from each sta-
tion and from the apparatus therein.”

See also, the Brief of the FCC and CBS before the U. S.
Supreme Court (October Term 1950, No. 565) in the case of Radio

Corporation of America, National Broadcasting Company, Inc,, et_al.j

vs, United States ol America, rederal Communications Commission,
and Colurbia Proadcasting Svstem, particularly pp. 103-108.
Traditionally, one ol the most important tasks of the
regulatory agency has been to set standards. For instance, the
FRC established a set of standards for Al broadcast stations, to
which each station had to conform, (FRC, 2nd Annual Report-1928,
p. 20; Lth Annual Report-1930, p. 59; 5th Annual Heport-1Y31, E. 63
and éth Annual Report-1932, p. 28) These standards incidentally
had tne eflect of deleting a great many stations whose management
could not afford the new transmitters or other equipment required
to meet the new standards calling for greater frequency stability
threugh crystal control, 100 per cent modulation capability, etc.
Many educational stations left the air during this period, Whether
or not the FRC wished thesa regilations to have the effect of de-

leting marginal stations is beside the point; it was imperative to

use the most efficient and frequency-saving equipment and techni-
ques of which the radio art was ca able of producing, Whenever a
broadcasting service has been established on a repgular commercial

or nonexperimental basis, the Commission has adopted a sinple set J
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part of the industry, and it is questionable whether any single
company could have withstood the near-unanimous industry opposi-
tion that existed in 1940 and 1944, The RCA attempt to introduce
inadequate television standards on its own terms in 1940 was
strongly rebuffed, providing a fitting end to what White calls the

mpublic service™ era of the Commission's existence.

Embryo: Television Prior to 19}26
Television prior to 1938-1939 was still experimental. Al-

though there were premature attempts to introduce inadequate sy-
stems of television before that time, these efforts were opposed
by the larger manufacturing companies who wished a better product
before attempting to offer television to the American public, In
the late 1920s and early 1930s a relatively large number of ex-

perimenters worked independently on television systems, Their

of standards (good or bad, advanced or retarded) for the service,
This occurred when monochrome and color television were adopted,

as well as AM and FM radio,

Swhite, Llewellyn, The American Radio. Chicago: Uni-
versity of Chicago Press, 1947, pp. 126-127.

6Although data in this section are drawn from many sources,
readers interested in summaries and chronologies should examine:
Hubbell, Richard W., 4000 Years of Television (New York: Putnam,
1942, particularly Chapters 1 and 2}; Dunlap, Orrin E., Jr.,
Dunlap's radio and television almanac. (llew York: Harper, 1951);
and Kemﬁner Stanley, rlelevision encyclopedia (HNew York: Fair-

child, 1948).

7Many writers contend that Nipkow's development (1884) of

a spiral perforated mechanical scanning disc was the first step

in the modern development of television. Others, who are inter-
ested primarily in the systems in use_today rather than those which
fell by the wayside, advocate that only with electronic scanning
devices such as Zworykin's iconoscope (the first patent on this
device was issued in 1923, but several more years of development
were needed for perfection) and Farnsworth's image dissector was ‘
television really born., The author is not alone in feeling that
the work of Jenkins in the early 1920s was actually the start of
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goals were to develop a system whose patents would give them either‘
monopoly control over the new industry or royalities from other '
manufacturers on the manufacture and sale of sets,

The first major corporations in the field were the American
Telephcne and Telegraph Company (AT&T) and General Electric (GE).
In April, 1927 an AT&T experimental transmission attracted much
attention in the press due largely to the stature of the partici- |
pants: Secretary Hoover in Washington, and AT&T President Gifford

in Whippany, New Jersey.8

modern television, The experimentation of Alexanderson (General
Electric) and Ives (AT&T) built on Jenkins' work, Jenkins trans-
mitted unmoving silhouevtes by radio from Wwashington to Philadelphia
in 1923, and motion pictures from a Wavy station in 1925, J. L,
Baird was always equal to ¢r ahead of Jenkins, but on the other i
side of the Atlantic, See, Hubbell, op. cit., p. 85; Jenkins, C. F.
Vision by radio., {(Washington: Jenkins Laboratories, 1925); and

de Forest, L, Television, today and tomorrow, (New York: Dial,
1942). Even earlier experimentation used stationary selenium
photoelectric cells, and could transmit intelligence, but it
required the faster scanning rate of the disc scanner to show
recognizable objects in motion, Of course, there was no need for
them to use motion until they could transmit a satisfactory still
picture, or wireless when wire sufficed. A child must stand be-
fore it can walk,

8Nine days later, on April 16, 1927, AT&T demonstrated
wireless television between Whippany and New York, Dunlap, Orrin
E., Jr. Dunlap's radio and television almanac, pp. 85-86; ldac- !
laurin, W, Rupert., JInveation and innovaticn_in the radio industry,
New York: Macmillan, 1949, p. 197. For a discussion of AT&T's
policy of delaying innovation of technology tc better suit its
corporate financial ends, see: N. R. Danielian, A.T.& T.. The story of

industrial conquest. New York: Vanguard Press, 1939.




79

When the first experimenters developed their camera systems,
to a point where it would be worthwhile to experiment in signal
transmission by wireless, they had little trouble obtaining

frequencies, Nearly the entire spectrum above the AM broadcast

band (then ending at 1500 kc) was the province of the amateur, if

he could find some use for it, However, at that time, techniques |
for transmitting at these high frequencies were either not avail-
able or imperfect. An associate of Farnsworth complained during

the middle 1920s that: "there were no usable radio channels broad

enough to carry the television signal required for adequate detail
in the received image."9

In October 1928, shortly after the FRC started to bring
order out of the AM band, the first provisions were made for
television within the standard broadcast band.lo This allocation
was almost immediately changed, allowing a more useful bandwidth
(100 ke) on five channels within the 2-3 mc band.11 To qualify
for an assignment on this band (only 1/60 as wide as each present
channel) or obtain license renewal, an applicant had to present

evidence to the FRC of laboratory experimentation.l2

9Everson, op. cit., pp. 84-85.

loHerring, James M. and Gross, Gerald C, Telecommunica-
tions--economics and. regulation, New York: McGraw Hi 3
P. 317. Bandwidth was restricted to 10 k¢, the same as AM radio,
and only one hour per day (at a non-peak listening time) per-
mitted. ’

11y, 5. Federal Radio Commission, General Order No. 55,
December 22, 1923.

124erring and Cross, op. cit., p. 318.

e — e
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In 1929, there was again agitation for placing visual broad-
casting within the broadcast band where transmission character-
istics and equipment were familiar.13 This proposal was strongly
opposed by the large AM broadcasters and networks, who were al-
ready feeling the pinch of too few frequencies for AM sound broad-
casting., RCA made its feelings plain:

If the public is interested in purchasing picture or tele-
vision receivers, and if commercial interests are desirous
of setting up a service along these lines, it will be pos-
sible to set up and develop a better class of service with
far less interference with the present sound broadcasting
art if visual broadcasting service is placed in those bands
above 1500 kilocycles, If this is done the necessary ele-
ments of standardization can be worked out at a reasonable
and thoughtful pace and will develop sc as to be of the
greatest general public service.ld

. o » development of the art should not be cramped. . . let
us, if we can avoid_it, not develop one radio art at the
expense of another,l5

As was to ve expected, Westinghouse, also extensively engaged in
AM broadcasting and receiver manufacturing, supported the RCA

viewpoint, and maintained that "television will have no right on
the broadcast bands™ until further research has led to consider-

ably higher quality of picture.16

131his possible use of the broadcast band {with higher
definition only possible on higher bands) was first mentioned in
the U, S. Federal Radio Commission, 2nd Annual Report-1923,
pp. 21-23 and Appendix J (pp. 252 ffJ].

ll"Weinberger‘, Julius, Speaking before the FRC, quoted in
Sheldon, H. H. and E, N, Grisewood, Television, New York: Van
Nostrand, 1929, p. 189, quoting the New York Herald Tribune for

February 17, 1929,

15pavis, Col, Manton, ibid., p. 190.
164ora, C. W., ibid., p. 189.

|
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1

Although there was plenty of opposition to this stand !

of the larger broadcasters and established manufacturers, the FRC
decided to keep television out of the broadcast band. During a

1930 television conference, the Commission maintained that only

the frequencies above 30 mc held hope for successful expansion of

visual broadcasting activit,ies,18 since it had become evident that

the pressure of other services and the need for a wider bandwidth
to allow all-electronic scanning and higher definition would soon

force television from the 2 megacycle band.19

170ne supporter of television in the broadcast band of-
fered as the somewhat startling reason for his proposal that ", . .
television is no more annoying than any other program and the
public is privileged to turn off any program it dislikes."” He
also pointed cut that 1[ setS were on the market, the public would
buy them., Sleeper, M. B. (of the Sleeper Research Corporation),

ibid.
lSHerring and Gross, op. cit., p. 318,

19 bove 2 mec was largely uncharted territory. In its
5th Annual Report-1931 (p. 54), the FRC said it was "too early to
form an opinion as to the suitability of bands up to 80 mc." On
the 2 mc band, there had been many reports of reception over great
distances, not surprising in light of the use of the 2 mc band.
Jenkins supposedly had an audience of "some 25,000 lookers-in
scattered throughout the States." (DeForest, L, "The Future of
Radio™ in Codel, M, (ed.) Radio and its future, New York: Harper,
1930, pp. 316-327 at p. 320]. RCA's ¢0-line picture on 2.1 to
2,2 mc from New York City produced letters from "as far as Kansas,"
(Archer, Gleason L, Bip business and radio, New York: American
Historical Company, 19339, p. 438]. Chicago's two stations were
reported seen in Iowa, Minnesota, Kansas, Michigan, Ohio, Missouri,
and even once in Arizona, (Dunlap, Orrin E., Jr, The sutlook
for #elevision. New York: Harper, 1932, p. 167.) Onc 1923 repnrt
stated that an early Baird transmission was picked up in Hartsdale,
New York, the first of a series of such reports lasting to the
middle 1940s, when American receivers no longer could pick up the
British transmissions, which were on 45 mc by then., (Yates, Ray-
mond P, New television, the mazic screen. New Yorks Didier, 1943,
p. 57.) Bell Telephone Laboratories transmitted a full color
picture of a flag, which was picked up aboard a ship 1000 miles
out of Southhampton. (Yates, op. cit., p. 57.} One amateur in
Houlton, Maine, was quoted as receiving "clcar pictures" from
points as distant as Boston (500 miles away), New York City (625

PP —
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Although rebuffed by the Commission, these promoters were
not defeated. They merely shifted from pleadings before the Com=-
mission to flamboyant promotion of television to the public,

Books, pamphlets and magazine articles appeared in great
profusion. The "™get on the bandwagon™ theme was predominant. A !
popular magazine article stated that two or more television broad-
cast stations were operating in Chicago, Boston, New York, Phila-
delphia, and Detroit.zo Although experimental television stations
(eighteen in all) were operating in these cities, they were ex-
pressly forbidden to sell time, and were far from being oroadcast
stations serving the public. In Chicago, a "survey" quoted in a
1931 article told of "almost 8,000 television receiving sets. . .
being operated in homes\.‘21 In New York, a newspaper carried pro-
gram listings for four New York and one Boston station.22

Hubbell calls this promotion the time of "how television

almost replaced Florida, only Wall Street got there first ,m23

miles), Lafayette, [ndiana (1150 miles), and Los Angeles, some
3000 miles distant., (Quote from a story appearing in the New York

un. Quoted by Arnold, Frank A. Broadcast advertising: tele-
vision edition, New York: Wiley, 1933. pp. 274-275.1

2oMcClary, Thomas C. and Harry Salpeter, in Liberty Maga-
zine for November 21, 1931, quoted by Arnold, Frank A. Broad-
cast advertising: television edition, ibid., pp. 24€-247. The
very title of this book is a significant datum,

217bid., p. 247. The reliability of this_report is thrown
into doubt by another estimate that there were only 5C0 to 1000
sets in the Chicago area. (Dunlap, Orrin E., Jr. The outlook for

television, p. 1674

22Arnold, Frank A., op. cit., p. 265. Quoting the New
York Sun for January 21, 1933.

23hybbell, op. cit., title of Chapter 9.
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Although television seemed to be the next-thing-to-get-on-the-
ground-floor-of, opposition of the larger broadcasters and manu-
facturers delayed matters until the 1929 depression dried up
capital for this sort of venture. This saved television from
receiving the sort of setback that Florida land speculation had
received a few years earlier due to the same sort of fraudulent i
and over enthusiastic promotion, The depression also gave radio

broadcasting a chance to continue its normal expansion rate while

competing media suffered, since there was no direct out-of-pocket
levy on the listener once he had purchased a receiver, This
enabled broadcasters to build up financial reserves for future
development and investment in television and encouraged the major
‘manufacturers to continue research on more advanced electronic
television .24

The television which the promoters were so earnestly
touting around 1930 was a collection of uncoordinated systems,
using mechanical scanning discs. The quality of picture definiticn
was definitely limited, The inventors of electronic scanning
showed the way to better picture definition,25 From the start,
both Farnsworth and Zworykin could produce pictures of greater
detail than the best of the mechanical systems, although their

apparatus was both delicate and expensive.26 It was often possiblaz

2bpaclaurin, op. cit., Chapter 9.

25There is a limit to the speed which any mechanical de-
vice can assume without flying into pieces. Since the speced of
a mechanical scanning disc determines the number of lines in the
picture, which in turn is a determinant of the subjective detail
quality of the picture, it is evident that mechanical scanning
could never give picture quality remotely approaching that of the
motion picture.

2679 early as 1927, Farnsworth was demonstrating an____ |
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to receive signals from a station using one mechanical scanning
system on a receiver designed for another system. However, with
the advent of rival electronic camera and complex synchronization
systems, the lock-and-key aspect of television standards became
operative,

Despite the inherent disadvantages of mechanical scanning,
opposition of much of the industry, and some highly publicized
failures,27 the manufacturing industry began to realize that tele-
vision had a great deal of potential as a depression-fighting
public relations ngimmick," Accordingly, largely as a gesture,
the Radio lManufacturers Association set tentative television
standards at forty-eight lines and fifteen pictures a second,
with a secondary standard of sixty lines for more advanced re-
search workers, to provide for orderly progression in television.
These standards were set somewhat below the most advanced state
of the art, presumably for the benefit of promoters, inventors,
and manufacturers who wished to introduce commercial television

as soon as possible. No adherence to these standards wae required

8
by the R}M.z

During this period, the FRC looked on benevolently, It
could be argued that the FRC was merely following the precedent
of AM radio which had evolved with a minimum of government super-

vision of equipment staadards, without a true realization of the

electronic picture with a resolution between 100 and 150 lines at
thirty plctures per second, compared with the 30-60 line defini-
tion of mechanical disc systems (Everson, op. git., p. 113).

270ne famous case was the overloading of equipment (send-
ing the station off the air) when Governor Walker stepped in front
of the camera wearing a dazzling white shirt.

23
Kempner, On. Cit., Pp. 25-27. e
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complexities and potential of television., However, inaction at
this point established the precedent of allowing the industry
great latitude in setting its own standards.

Although the FRC showed little inclination to meddle with
these standards--which were not intended for commercial use any-

way--it did reiterate its stand that the future of television

belonged in the VHF region. Major manufacturers, such as RCA,
agreed, and began to investigate the properties and implications
of VHF frequencies for television transmission.29 The implica-~
tions of the propagation characteristics of the VHF above 4O mc
(which was thought at that time to be strictly limited to line
of sight) were very well expressed by a leading amateur:

Limited application? Not at all, This is just the thing

for commercial television (if a satisfactory technique 1is

developed), because here is uncccupied territory sufficient i

to accommodate the enormous modulation bands required and

beautifully limited in range. The very pecularities of

these frequencies, in that they cover limited mileage,

enable television stations to duplicate their use on the

same wave length in every city in the land without inter-

ference .30

By 1936, the quality of television pictures improved to

such an extent31 that the Commission thought it advisable to
seriously examine TV during an extensive investigation of the

state of the radio art titled an "Informal Engineering Conference.,"

=]

2%Radio Corporation of America, Annual Heport-1932.
Quoted in Arnold, Frank A., op. ¢it., p. 269. Still operating cn
the policy of protecting its AM investment, RCA's statement sug-
gested the promise of an "opportunity of creating a new service
without the further overcrowding of the already congested short,
intermediate and long wave sections of the radio spectrum.,”

3OWarner, Kenneth B,, of the American Radio Relay League,
writing in the amateur magazine §ST, and quoted by Dunlap in
The outlook for television, p. 180.

i

. 31The RCAzé?proveEenilwas froT9%§0(}infs in 1931 (¥empner,
: ¢ 5 r cig.
go. Cik.y pR; 25200 B0 JW0 11BRY D ac e, ok 2o
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Once again, the larger elements in the broadcasting and manu-
facturing industries were opposed to immediate introduction of
standardized television, The comments of a former RMA president
demonstrated the desire of the industry to maintain the status
quo respecting innovation of new services at that time, that in-
vestments in older services be protected:

I hate to see anything happen to that portion of the spectrum
where large and expensive and high-powered equipment is
placed, where large and expensive antenna systems are a part
thereof, where one little twitch in any portion of that
spectrum makes the whole spectrum shiver from one end to

the other,

Of course we all shiver in our boots along with it,

So it would seem highly desirable to have things stay
Jjust as they are, . . . Let there be congestion than do
anything about it that might upset other branches of the
service 32

This view was emphatically supported by the users of the

portion of the spectrum under consideration, Witness the cry of

the International Association of Police Chiefs that: m™While a thug!

stands with drawn gun and cocked hammer we could betray a sacred
trust if we didn't seek our Just share of frequencies, ., . .33
Although television was not yet ready for commercial in-
novation, most interested parties were united in attempts to ob-
tain as many channels as possible for experimentation and eventual

commercial operation, There was still some hesitation as to how

32Heintz, Ralph M., Testimony at FCC Informal Engineering

Conference, Docket No, 3929, June 19, 1936 (Volume V, pp. 876-877),:

quoted in Waldron and Borkin, op. cit., p. 64.

33Leonard, Donald S. Testimony at FCC Informal Engineer-
ing Conference, Docket No., 3929, June 16, 1936, (Volume II,
PP. 252-253), quoted in Waldron and Borkin, op. cit., pp. 71-7Z.
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vigorously television should be promoted, The managing director

of the National Association of Broadcasters (NAB) suggested an
allocation of eight television channels below 100 mc, which he
thought would not really bé enough for the expected demand.3* The
RMA presented a requirement, often reiterated over the next twenty-
three years but never followed, for Mallocating for television

as nearly a continuous band in the radio spectrum as possible.”

In an effort to keep television developmant within a fairly small
group of major manufacturers and broadcasters, CBS proposed that:
Experimentation and orderly evolution must be followed in
order to make the most of the new technical developments

and avoid possibly disastrous mistakes. The principle of
assigning channels only to individuals and organizations
of demonstrated responsibility muig be observed in the
interests of the American people.
By the end of the 1936 Informal Engineering Conference,
the FCC was impressed with television. Despite its conclusion

that "television is not yet ready for public service on a national

scale,"B‘7 the Commission's 1936 Annual Report listed television

3l‘Baldw:’Ln, James W. Testimony at FCC Informal Engineering
Conference (Volume I, pp. 122-123) June 15, 1936, Quoted in
Waldrop and Borkin, op. cit., PP. 232-234.

35skinner, James M, Testimony at FCC Informal Engineering
Conference (Volume II, pp. 174-175) June 16, 1936, Quoted in
Waldrop and Borkin, op. cit., p. 235. The RMA "5 point plan™
called fors (1) a single set of standards for reception, (2) high
definition, (3) ™a service giving as near nationwide coverage as
possible,™ {L) a selection of programs available, e.g., several

networks, and (5) the lowest possible receiver cost and the
easiest possible tuning.

36Paley, William S. Testimony before the FCC, June 16,
1936. Quoted in Dunlap, The future of television, p. 1l4. It may
be that FCC Asst, Chief Engineer Hing had this testimony in mind
when he called Armstrong's invention of Fli "visionary" and refused
to issue the inventor an experimental license.

37nWhile the technique of television has progressed durirg
the past year, it seemed generally the concensus of opinion that

f
J
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first in a list of "services in which licencees have shown the
greatest interest™ in the "ultra high"® frequencies.38 The pre-
vious year had seen television listed in sixth place.39 T. A, M,
Craven {then Chief Engineer of the FCC) pointed out to a group
of educa*! .rs interested in broadcasting that:

Naturally, we are compelled to take into account such
new services as telgvision, because the public appears in-
tensely interested4V in this new art, and because it holds
the possibility of being such a wonderful contribution to
the service of the public that no one would dare limit it
by technical regulation in such a manner as to impair its
efficiency.tl

In October 1937, the FCC announced that it would accept

applications for experimental stations iu the band from 20 to 300m
Although this new region of the spectrum was expected to provide
ample space for all services, "so rapidly does communication breed
additional needs for more communication that already the demands

for assignments in these bands far exceed the supply."l"2 This

television is not yet ready for public service on a national scale,
It must still be considered as experimental. There are numerous
obstacles to be overcome and much technical development 1is required
before television can be established on a sound national scale.
Nevertheless, the rate of progress is rapid and the energies of

the laboratories of the country are being concentrated on the
technical development of television."™ (USFCC, 2nd Annual Report-

lQ}Q. P 35.)
380. S, FCC, 2nd_ Annual Report-1936, p. 51.

39y, s. FcC, 1lst Annual Report-1935, p. 48.

bOAs an example of the completeness of the gag in the publiq

consciousness of television after 1932, the FCC Annual Report for
1935 (p. 27) attributed this interest to "developments abroad."

blCraven, T. A. M. "The evolutionary development of radio
allocation regulations," in iarsh, C. S. (ed.) Zducational Broad-
casting 1936, (Proceedings of the lst National Conrcrence on i
Educational Broadcasting, washington, December 10-12, 1936).
Chicagos University of Chicago Press, 1937. pp. 54-63 at p. 62.

LzJansky, C. M., Jr. Chairman of the 3rd General Session
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1937 allocation did open a whole new frontier, It supplied a very
limited number of FM channels (which caused severe dissatisfaction
on the part of Armstrong, since he felt his system was technically
perfected and needed only Commission approval for commercial oper-
ation and additional channels), a good many experimental AM sound
broadcasting channels, and nineteen channels for experimental
television in the VHF band, all waiting to be applied for.‘*3 Even
though specific allocations to television included seven channels
(6 mc wide) between 54 and 108 mc, and an additional twelve chan-
nels between 156 and 194 mc. for future expansion and experimenta-
t‘.ion,l"l+ the Commission took the trouble to point out that:

There does not appear to be any immediate outlook for the

recognition of television service on a commercial basis,

The Commission believes that the general public is entitled
to this information for its own protection. 45

of the lst National Conference on Educational Broadcasting, in
Marsh (ed.), op. cit., pp. 52-54 at p. 53.

b3y, s, Fcc. Order No. 19. October 13, 1937. These
allocated channels had to be applied for before October 1938, for
assignment on a definite basis in 1939,

4y, s, FcC. Report in the matter of frequency allocation
to services in the frequency bands from 10 k¢ to and including
300,000 kc. October 13, 1937, mimeo 23415, Docket No. 3929, gives
a detailed list of the criteria used to determine the allocations
on pp. 2-3. The allocations themselves, from 10 kc to 30 mc, are
contained in Commission Oraer No. 18, October 13, 1937, mimeo
23416; from 30 to 300 mc in Commigsion Order No. 19, October 13,
1937, mimeo 23417. This allocation of 114 mc gave television some
42 per cent of the VHF band, compared to today's less than 27 per
cent, Television was able to hofd on to this allocation {with
difficulty) against the onslaughts of other services, until the
military commandeered frequencies in world War II.

45y, 5. FCC. Press Release No. 23463, October 13, 1937,
Quote .n Waldrop & Borkin, op, cit., p. 70-71,
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The enormous amount of spectrum space allocated to tele-
vision was not, and could not, be put to use in the 1930s. The
art had not progressed to the point where efficient use could be
made of the largely unexplored spectrum above 150 mc.[+6 Many
television receivers of the late 1930s were not even equipped to
receive the upper twelve channels {those above 156 mc), in a
situation directly parallel to the present sets receiving only
the VHF channels.[*7 Part of the reason for not having television
receivers equipped to receive all channels was manufacturing cost.
It was considered unlikely that any one set would be called upon
to receive programs from seven stations in one locality., As a
result, the number of channels provided ran from two in the
cheapest to five in the most expensive 1:*eceive::~s.t’8 It should
be remembered that these receivers were to receive only experi-
mental transmissions, even on the lower seven channels, since the
FCC had prohibited sponsorship of programs and had required that
licencees must conduct research and deposit reports on the results
of tnat research with the FCC.L'9

Television experimentation continued through 1937, 1938

and into 1939. By 1938, the Commission reported:

L6y, 5. FCC. Second Report of Television Committee,
November 15, 1939 (mimeo 374607, pp. 17-18.

L7y, s, FCC. First Report of Television Committee. May 22
1939 {(mimeo 34168), pp. 1-2.

hBLohr, Lennox R. Television broadcasting., New York:
McGraw-H11l, 1940, p. 211,

L9y, s. FCC. 2nd Annual Report-1936, p. k.
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Information available indicates that the technical phases
of the television art are progressing in a satisfactory
manner. However, it is generally agreed that television
is not ready for standardization or commercial use by the
general public, . . . Television has developed to the
state where complete transmitting equipment is available
on the market, but such equipment is costly and, because
of the experimental status of the artO may become obsolete
at any time due to new developments.

RCA was the most active company engaged in television
research and development.51 It was also engaged in the acquisiztion
of competing and secondary patents, having purchased the rights
of a California inventer in 1938,52 and successfully culminating
negotiations with Farnsworth--largely on Farnsworth's terms--
in 1939.53 Now that it had established its desired patent position,
RCA was ready to make its move to innovate television on its own
standards and terms. Other experimenters and manufacturers may

not have been overly pleased at this development?h but RCA was

50y, §. FCC. 4th Annual Report-1938, p. 65.

51Maclaurin, op, cit., p. 206, After Zworykin's perfection
of the iconoscope in 1933, RCA spent over nine and one-fourth
million dollars on television research,

524ubbell, op, cit., p. 135.

53Everson, op. cit., pp. 243-246, This was the first time
in its history that RCA had to pay continuing royalities to another
concern., However, since RCA had found that they could neither
ignore ror circumvent Farnsworth's patents (which formed a system
complete enough to set up a camera system competitive with Zwory-
kin's), they were forced to buy them on a royality basis rather
than outright., Tie RCA officials were not happy over this situa-
tion: "when Mr. Schairer finally signed the agreement, there were
tears in his eyes." (Everson, op, cit., p. 246.)

5I*RCA'S chief antagonist in the years to come, CBS, did

not have any manufacturing facilities, It had been experimenting
with television since the carly 1930s, using a mechanical system,

In 1936, CBS purchased from RCA an all-clectronic television /
system to install at its station atop the Chrysler Building in i
New York. (Kempner, op. cit., p. 29; Hubbell, op, cit., p. 133).
This apparently was to provide a facilit¥ for program experimenta-

a

¥ion wnile continuing research, particularly on color, in its own
sbofarorics. R o i
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still able to persuade the RMA to consider the adoption of new
television standards. An RMA committee surveyed the situation and
found that the only other practical system (Farnsworth) was merged
with RCA's into a patents pool., Accordingly, the RCA system was

adopted by the RMA,

The birth of commercial television

RCA now had to turn to the Commission, First, the new ]
standards had to be officially accepted, Then, commercial opera-
tion had to be approved so that RCA could begin programming and
sell receivers to the public., The RMA asked the Commission to
consider the new standards on September 10, 1938.55 A few months
later, the Commission appointed a committee of three members to
investigate the status of television and recommend a course of
action.

At first, the Television Committee (composed of Com-
missioners Craven, Case and Brown) appeared to remain cautious
and place considerations of the public interest above the desire
of RCA for acceptance of television standards at that time. The
initial report of the Television Committes, issued on May 22, 1939(
asserted with some hesitation that the public interest would best
be served by further delay.

We wish to facilitate, and not delay the speedy emergence
of television as a mass production industry. Fundamentally,

there is little we believe the Governmnent should do except
to keep order and insure protection of the public's interest.

55Tt must have been the optimism engendsred by this RMA
request which caused Walter Winchell to flatly predict on Septem-
ber 18 that "the local stores will be sslling television sets for
as little as £3.95 by October l." HMcKelway, St. Clair, (Gossip:
the life and times of Walter Winchell, New York: Viking, 1940. :

p. 50.
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The technical ingenuity of American inventive genius must
solve the problem and indicate the road television develop-
ment ultimately will follow, The Committee is firmly of
the opinion that it would be hazardous to both the best
interests of the industry and the public to attempt by
administrative fiat to freeze the art at this stage of its
development .5

The Committee also managed the difficult fence-straddling task
of condemning premature standards while praising the proposed

RMA-RCA standards as adequate:

{I)t is entirely possible that the technical quality of
television produced in accordance with the proposed R,M.A.
standards may be accepted by the public as a practical
beginning, provided the public is also informed that im-
provements in quality and reduction in cost of equipment
are possible as a result of future progress in scientific
and engineering research, In view of this fact, it ap-
pears that rigid adoption of standards at this state of
the art may either M"freeze™ the television industry, and
thus retard future development, or may result in a high 57
rate of obsolescence of equipment purchased by the public.

« « » & serious question of public interest would arise in
the future if the Commission should specify external trans-
mitter performance capabilities differing from the operating
capabilities of receivers in the hands of the public. This
is because of the resultant possibility that the public's
receivers would be incapable of receiving proggams emanating
from transmitters licenced by the Commission.
FCC preoccupation with the anticipated public investment
in receivers prevailed throughout this period. As early as 1936,
the Commission pointed out that the rules governing television
broadcast stations were experimental and "very specific in pro-

hibiting the sale of programs."59 In 1937, the Commission warned

56y, s. FCC. First Report of Television Comuittee, mimeo
34168, May 22, 1939, pp. 2-3.

57y. s. FCC. 5th _Annual Report-1939. p. 45 (Summary of
Firgt Report of Television Committee.)

58y, s, FCC. First Report of Television Committee, pp. 1-2.

5%. s. FcC. 2nd Annual Report-1936, p. 63.
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that "there does not appear to be any jmmediate outlook for the
recognition of television service on a commercial basis. The
Commission believes that the general public is entitled to this
information for its own protection."éo Again, in March 1940, the
Commission pointed out that npublic participation in television
experimentation at this time is desirable only if the public under-:
stands that it is experimenting in reception and not necessarily !
investing in receiving equipment with a guarantee of its continued |
usefulness."61 In April of that year, Chairman Fly made the radio
address quoted in the first section of this chapter. The First

Report of the Television Committee was one of the last overt mani-

festations of this "public service” policy.62 From the middle of
1939, when the FCC issued its first report and at the same time
RCA started program service to the public,63 there has been un-
broken development of commercial broadcasting.

The Television Committee had operated largely by making
nyarious trips into the field to secure a first-hand picture of the
state of the art, as well as to secure an index of possible future

trends, as may be reflected in the thoughts of the present leaders

60y, 5. FCC. Press Release 23463, October 13, 1937.
Quoted in Waldrop and Borkin, op. cit., pp. 70-71.

610. S. FCC. Press Release, March 23, 1940, Quoted in
Dunlap, The future of television, p. 29. Also see U. S. FCC.

Order No. 65, March 23, 1540

62A1though events in 1940 did appear at times to have the
consideration of the public interest paramount, this consideration
may have been more apparent than real, since after all, the Com- i
mission did agree to limited commercial operation in the first place,|

630n April 30, 1939, NEC televised the ¢pening ceremonies
at the New Yorﬁ World's Fair. The publicity accompanying the start
of extensive programming (President Roosevelt was present) in-
cluded the sage of receivers to the public. !
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of the industry."éh In retrospect, it appears as if the Committee's
reliance on the "present leaders of the industry" in the period
between the first and second reports (i.e., in the six months be-
tween May 22 and November 15, 1939) may have favored RCA and its
supporters, and slighted such ™"newcomers" as Armstrong and CBS,
The 9econd Report of the Television Committee was a com-
plete about-face, In six months, events had supposedly progressed
to the point that: "It was felt by the committee that although
the television industry had not advanced beyond the experimental
stage}'it had now arrived at the point where more rapid progress
could be expected "by allowing commercial operation to recoup some
developmental expense."65 The proposed standard566 were of course
supported by RCA, Opposition to the RCA proposals crystallized

at the hearings held by the FCC starting January 15, 19h0.67

by, S. FCC. 5th Annual Report-1939, p. 45 (Summary of
First Report of Television Committee),

65y, 5. FCC. 6th Annual Report-1940. pp. 70-71.

66U. S. FCC, Text of proposed television rules set for
public hearing January 15. Decemver 26, 1939, mimeo 33225,
{Section L,74(d] applies to allocation). The proposed "limited-
commercial® stations would be allowed a limited number of fre-
quencies in the seven lower channels, those below 108 mc, for
which equipment had been developed, Due to the shortage of chdn-
nels, metropolitan districts over 1,000,000 population would have
three stations, -cities between 500,000 and 1,000,000 would have
two channels, while cities under half a million would only have
one channel, unless a showing could be made that allocating more
to a given city would not deprive another city of any.

In general, the proposed standards were those of the RMA
(really RCA) calling for 441 lines and 30 frames per second,

67y. S. FCC. €th Annual Report-1940. pp. 70-71. The
two chief sources of data on the standards fight of 1939-1940 are
Maclaurin, op, cit,, pp. 232-239; and the FCC Report in the matter !
of Order Mo, 64, etc,, Docket lo. 5806, May 28, 1940, i
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The opposition to certain of the technical standards was
from many sources, particularly from DuMont and Zenith, which had
counter proposals to make, particularly in the realm of synchroniza-
tion, the weakest part of the RCA system, There also were proposals
calling for higher definition through a variety of ingenious means. .
Strong opposition to the RCA proposals came from virtually the !
entire industry, which objected to being "frozen out™ by the
adoption of RCA standards.

An aspect of the 1937-1940 allocations situation which
brought in competition for the frequencies desired by television
was the niggardly allocation to FM in 1937, Armstrong realized
that if the 1937 allocations to television were made permanent in
1940, FM would be so restricted that it would never have a chance
as a commercial service, no matter how excellent it was from a
technical standpoint, It was clear that allocations to one service
must be at the expense of the other, and "RCA may have chosen then
to put its money on what was clearly the more important innovationl
In his zeal, Armstrong considered appearances for television to be
attacks against FM.69 During the January 1940 hearings, FM was

successful in having permanent allocations to television postponed,

until hearings were held on FM. These hearings were held in March
1940, and resulted in authorjzation for FM commercial operation,

as well as a great many channels in the 42-50 mc band.70 This

68Maclaurin, op, cit., pp. 188-189,

69Armstrong and RCA carried on a feud from 1936 until Arm-
strong's death, since Armstrong believed (with good cause) that
RCA tried to hold back FM.

70y, 5. FCC. Order No, 67, May 20, 1940 (Public Notice
May 22, 1940, mimeo 413537; In_re_frequency allocations contained
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band had once been television's Channel 1 (44-50 mc), and its loss
was greatly resented by the television industry. However, in a
complicated exchange, television did receive the use of a channel
formerly occupied by the Government (60-66 mc) to replace the
space given FM, Only one channel (156-162 mc) was lost to tele-
vision in the 1940 shuffle, leaving eighteen for the new service.71
During the January 1940 hearings the FCC received evidence
of disunity in the industry that it should not have ignored, Allen
B, DuMont claimed to have developed a ™retentive screen" which
would permit a fifteen frame a second picture at 800 lines, without
the objectionable flicker usually present at such a low frame
speed. A demonstration of this, however, proved a "complete
failure."72 DuMont also proposed a new and improved flexible
synchronization method. Philco also attacked the RCA-RMA standards;

in Order 67, May 20, 1940, mimeo 41118; Report on frequency modula-
tion, Docket 5805, (In the matter of aural broadcasting on fre-

quencies above 25,000 kc particularly relating to frequency modu-
lation}, May 20, 1940, mimeo 41119,

7y, s. FCC. In re frequency allocations contained in
Order 67, May 20, 1940, p. 3. The FCC relinquished to the Federal
Government 41-42 mc and 132-140 me. The IRAC gave the civilian
services priority between 60-66 mc and 118-119 me, The FCC de-
leted TV Channels 1 and 8, L44-50 and 156-162 mc, Channel 1 wen%
to FM, with 60-66 mc replacing it, Former Channel 8, plus 116-119
mc were used to replace the former assignments in the band 132-140
mc, The 50-56 me TV channel was renumbered "Channel 1," with the
channels above eight also getting new numbers, The band 116-118 mc
(and 25-27 mc) were taken away from experimental FM,

72Maclaurin, op, cit., pPp. 233-234L. Lee deForest was a
fervent supporter of Duliont, In particular, he favored the idea
of making "universal" receivers (a DulMont project) which were
automatically convertable or adaptable to any system of standards,
See DeForest's Television, today and tomorrow, op, cit.
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taking the position that several serious deficiencies had shown
up in RCA's field testing program. Philco suggested a number of
remedies, and favored vertical over horizontal polarization,
Zenith took an extreme position of total dissatisfaction with
the RMA standards and maintained that television was in no way
ready for commercial introduction. i‘aclaurin pointed out that
nThis was a tenable (though irritating) position to take, and was
understandable in a company that had done no significant research
up to that time."’3 CBS was later to inject the issue of color
television, although at these hearings in January 1940 it did not
oppose the RMA standards, and, indeed, suggested a ten year trial
of the RMA system,
The RMA proposals were wholeheartedly supported by only

RCA and Farnsworth. Naturally, RCA aggressively advocated its
own standards. Farnsworth complained that the Commission was
holding back the natural course of television, claiming that after
the RMA standards committee went to work:

. « « there developed within the Commission a more rigid

position toward commercial exploitation, The encouragement

we had earlier received appeared to dwindle,74
Farnsworth thought that television could help the then-current
unemployment problem; while the FCC wanted to protect the "public
from buying an article that had not been developed to its ultimate

perfection."75 Although Farnsworth stated that "the industry as

73Maclaurin, op, cit., p. 234.
74Everson, op, ¢it., pp. 250-251.
751vid.
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a whole, with but minor exceptions, was in favor of action in
television,"76 the Commission felt that this action should be in
terms of further research and development, not in the form of
immediate freezing of standards:

Although a divergence of engineering opinion existed with

respect to the merits and demerits of the various systems i

in question, the members of the industry appearing before

the Commission were in substantial unanimity on the need

for and the possibilities of improvement in these basic !

aspects of the television art.78

In the face of these highly charged differences of opinion,

with RCA and Farnsworth trying to establish television on their
own terms, and Philco, Zenith and DuMont hoping to establish their
systems, the FCC finally reached a typical decision., "Limited"
commercial operation would be permitted on some television sta-
tions starting September 1, 1940, to give the developers of the
art a chance to recoup some of their developmental costs. At
the same time no standards of transmission were to be fixed, since
thq Commission felt that Mcrystallization of standards at the
current level of the art, by whatever means accomplished, would
inevitably stifle research in basic phases of the art in which
improvement appeared promising,n79

This decision meant that despite the very real dangers of

obsolescence80 the public was to have the Mopportunity" to buy

76Ibid., p. 251.
77y, s. FCC. Report in the matter of Order €5, May 28, 1940,

78y, . FCC. Report of February 29, 1940.
79U, S. FCC. Report in the matter of Order 65, May 28, 1943
p. 13. i

8oHowever, Everson claims this issue was "a hypothetical
possibility, . . injected" into what was to be a "routine hearing M
Everson, op, ecit., p. 252. !
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various types of receivers to determine which system it preferred.
Notwithstanding the Commission's emphasis that it intended only
for programming development costs to be recovered and that:
. . . nothing should be done which will encourage a large
public investment in receivers which. . . may become ob-
solete in a relatively short time. « « . It will be realized
. . . that the loss to the public by premature purchase in
a rapidly advancing field might in a relatively short eriod
exceed many times the present total cost of research.85
RCA took the approval for "limited commercial broadcasting" as
a green light to recoup its technological development costs through
the manufacture and sale of television receivers.

RCA started an intensive promotion and advertising cam-
paign. It said, in essence, that television was here, that the
Commission had approved it, and that a new commercial service to
the American home would start (in the New York area, at least)
on September 1, 1940, This publicity campaign, launched on
March 20, 1940, was preceded by a bitter fight within the RMA.
Despite its testimony to the contrary during the January hearings,
RCA hoped to be able to freeze standards at their existing levels,
and to become the biggest fish in the pond of a new medium, RCA's
chief television engineer, Elmer Engstrom, presented the RCA
viewpoint to an RMA subcommittee on February 29:

Since television transmission service and the sale of tele-
vision receivers to the public have already begun on the

basis of RMA approved standards, proposals involving changes
in transmission standards must necessarily be considered

8ly. s. FCC. 6th Annual Report-1940. p. 71.

82Engstrom stated: "I, as an engineer, am not recommend-
ing that standards be frozen." An RCA counsel, wozencraft, stated:
nAs far as RCA is concerned, we don't ask that the standards be
frozen. . . ™ in testimony before the FCC. See the FCC, Report
in the Matter of Order 65, p. lk.
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from the point of view of their superiority, if any, over
existing standards. The proponents of changes in these
approved standards must, of necessity, hzar the burden of
proof that such changes would effect a substantial improve-
ment in the service to the public and that a chang2 under
the circumstances above referred to is warranted.ol

At a still earlier meeting of the RMA Board of Directors, on
February 8, RCA President Sarnoff threatened to resign from the

RMA and stated that:
So far as we are concerned, there is no use discussing with
us, inside or outside of the RMA, any program the purpose
of which is to delay the commercialization of television,54
RCA did not resign, but Philco withdrew from the committee
{following Engstrom's letter of February 29), with the statement
that the RMA television standards committee would serve nc further
purpose, since widespread sale of RCA equipment would render cor-
sideration of any other standards futile. All other members of
the committee, save RCA and Farnsworth, voted to consider new
proposals but none was forthcoming.85
Two days after the RCA publicity campaign started, the
Commission issued Order No, 65, which called for a new series of
hearings to start on April 8, 1940 and reopened the whole question
of standards and the effective date for the beginning of limited
commercial broadcasting., This Order stemmed directly from FCC
annoyance over RCA promotion activities, which the Commission felt:
may be detrimental to the public interest by unduly re-

tarding research and experimentation and the achjevement
of higher standards for television transmission,

83y, s. FeC. Report in the matter of Order 65, May 28,
1940, p. 15,

841b14., p. 16.

851b1d., p. 17.

86y, s. FCC. Qrdar Mo, 65. March 22, 1940 (Public Notice,
March 23, 1940). mimeo 39922, p. 2. o
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The April hearings lasted five days, with mostly the same partici-
pants as at the January hearings. The Commission stated that it
would have acted earlier, if it had only known about the RMA
meetings in February.87 The Commission's view that freezing
standards by any means would cause a lessening of research ac-
tivity was substantiated by Philco (which had cut down its labora-
tory work because:?
the public outcry that would result from any later change
in standards rendering receivers obsoletc will gffectively
deprive the Commission of its statutory power.8
Other manufacturers and inventors, such as DudMont, Sanabria and
DeForest, testified to the same effect, with deForest adding that
if commercial activities continued, he had:
no doubt that the present, indisputably half-baked "standards"
in Television would soon be so effectively deep-rooted in the
American Television market that further evolution of this

infant art would hgve been rendered economically and actually
almost impossible,89

RCA,put on the defensive at the April hearings, tried un-
successfully to counter attack by promoting a Senate investigation

of the FCC and television development.90 Although Sarnoff

877t is interesting to note that in 1950 (ten years
after the event) General Sarnoff claimed that he had "personally"
shown Chairman Fly before it appcared in the newspaper the RCA
advertisement that the Commission had so objected to. Sarnoff,
David. Testimony before FCC on Dockets No, 8736, 8975, 9175 and
8976, May 4, 1950. Transcript, Part 2, Volume 55, p. 10387,

88y, 5. FCC. Report in the matter of Order 65, May 28,
1940, p. 21,

891bid., p. 23. Quoting written statement of April 26,

1940,

90U. S. Senate Cormittee on Interstate Commerce, Develop= -
ment of television. Hearings on S. Res, 251, 76th Congress,
3rd Session, April 10-11, 1940, (Sarnoff quotes from page 52.)
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attacked Chairman Fly's "technicalities™ as "stuff that does not
amount to anything" and wanted to establish television "so we
can go ahead and put people to work,™ these hearings did not
soften Chairman Fly's determination nmor did it lead to further

Congressional action,

On May 28th the-Commission issued a scathing report, which
|

condemned RCA,91 reviewed past developments, and concluded that a
"single uniform standard of television broadcasting was essential,™
that "she standards of transmission should not be determined at
this time,™ and that "commercial television broadcasting without
the complete cooperation of the manufacturing industry, is irrecon-
cilable with the necessary objectives of further research and ex~
perimentation,” Accordingly, the Commission declared that the
proposed start of limited commercial operation was to be postponed
indefinitely, and that "premature crystallization of standards"

was to be avoided, but ™as soon as the engineering opinion of

the industry is prepared to approve any one of the competing
systems of broadcasting as the standard system the Commission will

consider the authorization of full commercialization."92

91y, S. FCC. Report in the matter of Order 65, setting
television rules and regulations for further hearing, Docket
No, 5806, May 23, 1940, mimeo 41249, To a large extent, of course,
RCA was condemned out of its own mouth, For example, when queried
by a Philco representative about the fact that commercial exploita-;
tion at this time might mwean $10 willion worth of obsolete re-
ceiving apparatus in the hands of the public, General Sarnoff re-
plied: "ie live on obsolescence, don't we, in this industry?"

Report, p. 16.)

92y, s, FcC. Report in the matter of Order 65, lMay 28,
1940, pp. 25~29; and U, 5. rCC., €th Annual Report-1940, pp. 71-72.




104

The requirement that the industry must agree upon ngtandards
insuring a satisfactory level of performance” before any commercial
operation would be approved was coupled with a call for increased
experimentation and research. This experimentation was to be
geographically spread so that all sections of the country could
have television as soon as possible. To curb RCA's commanding
position in patents and programming up to that time, the Commis-
sion established a Mstrict limitation on the number of authoriza-
licensee for television broadcast stations which

93

as a part of the experimentation may take programs to the public."

tions to any one

This limited the RCA market position in broadcasting, if not in

set manufacturing.

It was not to be expected that RCA would take this decision
lying down, A storm of protest broke, centering on the right of
the Commission to regulate the manufacture, sale, and public
nright™ to buy television receivers.gh As Maclaurin pointed out:

By this time the issue had become in part a battle of the
FCC versus RCA, and more particularly Fly versus Sarnoff.
Mr. Sarnoff, appearing before a Senate Investigating Com-
mittee, complained of the Commission's action as being
dictatorial and bureaucratic in the extreme. There was
some question, in fact, as to whether it miggt become an
issue in the presidential campaign of 1940.

The Commission felt itself to be safely on legal ground
in its power to set transmission standards and to classify sta-
tions. The outcry, skillfully fanned by RCA, was so great that

Chairman Fly (the strongest Chairman the Commission ever had, and

93y. S. FCC. Report in the matter of Order 65, May 28,
1940, pp. 28-29.

94see Dunlap, Orrin E., Jr. The future of television.
New York: Harper, 1942. pp. 28-31.

_Eﬁﬂgclgpr;pj op, cit., p. 237. o
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most often in hot water) took to the radio on April 2, 1940, to
defend the Commission's Order 65 calling for a delay in commer-
cialization, and to reiterate that the Commission:

. + o did not want to discourage the sale of television
receiving sets; that it did not have or desire to have,
any regulatory power over the sale of receivers or over
advertising; that there must be public participation if
the art was to progress, He indicated that his quarrel
was with the "extravagent promotion of sales to people of

modest income."97

Fly, a former Special Assistant United States Attorney
General working on anti-trust cases, and former General Counsel
of the Tennessee Valley Authority, received support for his stand
against RCA's declared intention to control the television medium
from President Roosevelt, On April 12th, the President announcad
that the Administration would exert every effort to prevent tels-
vision from coming under monopolistic control and advocated a
competitive setup.g8 With this sort of support, the Commission
felt free to issue its policy statement in the Report of May 28,

which explicitely stated:

The radio spectrum is public domain--development in tele-
vision must be undertaken and advanced in order that this
domain be devoted to the best public use. There is no room
for squatters and there can be no preemption in this field.
Monopoly must be avoided., Free competition is to be pro-
moted and preserved.99

96Quoted extensively in the first section of this chapter,

97Dunlap, Orrin E,, Jr. The future of television, p. 31l.
RCA's advertising consisted in part of full page ads in the lew
York Times and MNew York Herald Tribune., Receiver prices were cut
about one-third, to a maximum of about $395. (Hubbell, op, cit.,
p. 144.) 1In this connection, a Gallup Poll on April 30, 5939 had
asked a sample: "If you could buy a television set for $200,. . .
would you buy one?"™ Only 16/ answered "yes". Cantril, Hadley
(ed.) Public Opinion 1935-1946. Princeton: Princeton University
Press, 1951. p. 857,

98punlap, Orrin E., Jr. Dunlap's radio and television
almanac. . 12 i
8-Manac.gof+ 5°7pcc. Report in the matter of Order A5, May 28,
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Following the FCC's rebuff of RCA in lay 1940, the Com=-
mission acted to promote a television system having general sup-
port. %. R. G. Baker, of 62,100 was named Chairman of the Nationaj
Television Systems Committee (NTSC) within the RMA. A succession
of subcommittees and panels investigated tne major issues and
points of conflict, By January 27, 1941, after a great deal of
work, the industry was able to present a united front to the
Commission.10}

The Commission in turn had worked closely with the NTSC
and the broadcasters in sponsoring or conducting research into
various television systems, and licensing experimental stations
in different parts of the country to work with the competing
systems, The day after the NTSC report was issued, the Commission
called for a public hearing, starting March 20, 1941. At these
hearings, the FCC found that the NTSC standards represented "with
but few exceptions, the undivided engineering opinion of the in-

dustry.?” These standards were superior to the 1940 standards in

194,0. pp. 22-29.

lOOBaker, who was also the Director of the kMA Engineering
Department, once said: "If enough sets arz sold (by RCA) the
standards may be formulated by reduction to practice." Baker,
w. R. G., in a letter t¢ RMA President A. S. wells, February 27,
1940, quoted in U, S. FCC, Report in the_matter of Order 65, p. 20.

1OlF.eportedly, over 5,000 man hours were spent on this
task., Farnsworth, was of the opinion that this study was largely
wasted motion, as the result of the FCC's taking offence at what
seemed to him to be "a reasonable and progressive action" on the
part of HCA. Everson's biography of Farnsworth states that '"the
work of the original Standards Committee was so well done that Dr.
Baker's committee found little to alter" with the exception of
raising the number of lines from 44} to 525. KEverson, op. cit.,
Pp. 252-253.
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that they increased the line and frame frequencies to 525 and 30
respectively, greatly strengthened the synchronizing system, and
utilized FM instead of AM for audio.l9? Since even these standards
were not considered final, experimental stations would continue
to be licensed on any of the new commercial television channels.
The two most important undecided questions were whether All or FM
was to be used for the video portion, and a choice of alternate
standards for the synchronizing system,

In its Report of May 3, 1941, the Commission announced
acceptance of the NTSC recommendations, and that commercial tele-
vision utilizing the new standards would be permitted starting
July 1, 1941,193 certain minor points (such as a final decision
on synchronizing methods) remained to be settled, but they could
wait. These basic standards are still in use. Maclaurin points
out two major reasons for the long-lived nature of these regula-
tions: 1) that the crucible of objections offered by Duliont and
others in the 1940 hearings tested the RMA standards, found them
wanting, and led to some improvement in synchronizing and defini-
tion; and 2) that:

insistence on uniform rules encouraged the more cooperative

elements in the industry to work closely together on an-
gineering standards.

I was very much impressed by the quality of co-
operation achieved by the National Television Systems
Committee, The FCC forced the engineers to work togetrer
in a way that would probably not have occurred other-
wise, Perhaps because of this, it is my impression that
the engineers in the industry were able to come much
closer to unanimity of opinion on such matters as rif

1025ven the valie of this change has been questioned.
Lessing, Lawrence P, "The Television rreeze,™ Fortune, Lovember

1949,
103U. S. FCC, Television raport, order, rules and
standards. Docket 5306, .ay 3, 1941l. mimeo L9351,
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and television than were the top business executives in the
industry.104

It should be remembered that these engineers were employed
by, and worked in the interests of, manufacturing and broadcasting
companies. The Mco-operation® between engineers must have had
its genesis in a general agreement within the manufacturing in- |
dustry. Since RCA standards were largely retained, and no other
manufacturer or inventor was able to establish a stronger position |
during the NTSC deliberations, it is likely that the other manu- !
facturers decided to give up hope for control television and |
settled for smaller but more certain profits from receiver manu-
facturing. The inference that all of the major groups in the
field were in favor of innovating television immediately, is sup-

ported by Craven's comment that:

. . . if we wait upon scientists to decide upon standards,

we will never reach a decision., These decisions always 105

were and will have to continue to be made by administrators.

The major break in the united front of the industry in

1941 was the CBS introduction of color television as an issue.
Since the industry as a whole wished to introduce black-and-white
television as soon as possible, the NTSC (with the exception of

CBS)106 was of the opinion that color television had a long way

to go before it left the laboratory. However, since Chairman Fly

1OL‘Maclaurin, op. cit., p. 154,

lO5Craven, T. A. M, (Then representing Cowles Broadcast-
ing System as a consulting enginer) in testimony before the FCC
! hearings on Docket 7896 (CBS color tclevision petition) December
1946, January-February 1947). Vol. 5, p. 733.

_ 106y, bbell, op. cit., pp. 151-152, presents a list of
others impressed by and supporting the CES color proposals in 1941.

' Hubbell wrote his book while a CBS employee. Also see the FCC !

| Television Report, order, rule and standards, May 3, 1941, op, cit.
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was quite interested in color, the NTSC agreed to allow color
field-testing, and if the initial six-months trial were successful,
to consider eventual co-existence with black-and-white televison
on the proposed commercial bands,107 Despite Fly's interest in
color, the Commission, in its May 3, 1941 order decided to wait
several months before looking into color standards for the first
time.lo8
The adoption of new standards created the situation of
receivers obsolescence, only on a microcosmic scale. There were
only a few thousand receivers to be considered, and there are
conflicting statments as to what became of them. Dunlap, chiding
the FCC for its worries over obsolescence, claimed that no loss
in receivers had occurred, even though standards had been changed:
Those who had purchased 1939 model television sets did not
suffer. Even in 1942, when the television sets marketed
in 1939 were enlisted for civilian defense and air-raid
warden lessons, they were still in use with no taint of
obsolescence to mar their record of service. They operated
under the new standards approved by the FCC. Only slight
adjustments in the receiégr had been necessary to comply
with the new standards.
Hubbell, on the other hand, maintained that a serious problem was
presented by: '

{T)he public's receiving sets, which had to be rebuilt, The
set manulacturers offered to do this free of charge, saddling
themselves with the cost, To get all the sets back_to the
factory and remodel them was a long and costly job.1l10

107Maclaurin, op, cit., p. 238.

108y, g, FCC. 7th Annual Report-1Y4l, pp. 32-34; and
U. S. FCC. Television report, order, rule and standards, 'ay 3,
1941, op, cit.
. 1°§Dun1ap, Orrin £., Jr. The future of television, op.
cit., p. 31.

110Hybbell, op, cit., p. 154.
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Alarums and excursions (1941-1943)
The green light of May 1941 was all but extinguished by

World War II, when there were ten commercial {mostly converted ex-
perimental) stations on the air.lll A War Production Board Order,
implemented by the FCC, forbade further building of new 3tations
because materials were more urgently needed for the war effort.ll2
The Commission allowed licensees with construction permits and ;
the necessary equipment on hand to finish their stations. It was
felt that the limited number of existing television stations plus
some new experimental stations "should keep alive this new art
during the war."13 5ix stations did continue regular program
service (the FCC minimum operating time requirement had been
dropped to four hours a week on April 9, 1942) throughout the war.
NBC and CBS maintained skeleton organizations during the early

part of the war, dropped telesvision broadcasting altogether for
awhile, and resumed program transmissions in the summer of 1944,
after DuMont had begun a full commercial schedule.llL

Although the war effort took most of the attention of the

Commission and the engineering profession, research and develop-
ment work on television did not stop. On the ninth of April, 1942,

an NTSC report submitted to the Commission at a conference in

111y, s, FCC. 8th Annual Report-1942, p. 34; 7th Annual |
Repart-1941, p. 3b. L

112y 5, FCC. Memorandum Opinion of April 27, 1942, re=-
placing one of the same title dated reoruary 23, 1942.

113y, s. FCC. Sth Annual Report-1942, p. 3L. ™. . . the
Commission has. . . continued to issuz autnorizations for such
(experimental) stations upon a showing that the construction was
necessary to carry forward worthwhile television research work,"

114ynited Nations Educational, Scientific and Cultural Or-
|_ganization. Tclevision: a world srvey, Pariss U.53C0, 1953, p, 59,
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Washington was adopted. It recommended that existing standards
be continued until the end of the war. At the same time, color
was not considered far enough advanced for standards to be set.ll5

During the war, many of the upper television frequencies
were used by the military and other government stations., In fact, I
95.6 per cent of the entire usable spectrum above 162 mc, and a
somewhat lesser amount of the spectrum below 162 mc was assigned
exclusively to the government.117 The owners of the 5,000 to
10,000 television receivers used them throughout the war for en- '
tertainment, with a leavening of civil defense classes. By the l
end of the war, one out of every four receivers was no longer in
working order,l18 but those in operation could receive an ever in-
creasing choice of programs on the seven lower channels in New York,
Chicago, Los Angeles and Philadelphia.

As the war progressed, it became evident that the shortages

of frequencies before the war would seem like a time of plenty after

115y, s, FCC. 8th Annual Report-1942. pp. 35-36.

lléA minor change in the relatively unused upper television
frequencies was made, effective January 23, 1941. Channels 13 and
14 were shifted four mc further down in the spectrum (230-242 mc

instead of 234-249 mc) with no other change. U. S. FCC. Amendments

42 to Fart 4 of the Rules and Regulations,

117Jett, E. K. Testimony (supplemental statement) before
Senate Commerce Committee hearings on S. 8l4, 78th Congress, lst
Session, December 10, 1943, p. 849, giving table of assignments by
number and percent of assignments to government and non-government
in 1939 and 1943. At that time, Jett was Chief Engineer of the
Commission; later a Commissioner,

118pstimate made to the author by CBS engineers in 1945,
refering to the New York area.
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the war. Applications for new stations piled up in the FCC files:
158 for television alone . 119 Persons, groups or corporations
interested in broadcasting before the war braced themselves to
fight for a larger share after the war. Manufacturers who grew

fat on military electronics contracts started looking about for

profitable post-war fields. Businessmen in or out of war industry,
h

soldiers worried about their future, people looking for new worlds |
to conquer or those just wanting to profitably invest their money
thought of broadcasting as a golden opportunity. The Commission
looked on as the stacks of applications mounted and tried to make
its own plans.

During the middle war years, one of the chief faums of those
competing for favored positions in television was the Congress.lzo
The whole future of broadcasting was discussed time and again, as
elements in the industry loosed "trial balloons™ and used the
Congress as a sounding board. Many of the issues at stake had
little to do with television {such as the question of clear chan-
nels versus more local stations on AM,lZl or the question of cross-
media ownership of broadcast stations),122 but the post-war course

119y, s. FCC. 12th Annual Report-1946, p. 17. There were
also some 600 applications Tor Fi statlions, and 319 pending for
new AM outlets or major changes in existing stations. Applications
were being rcceived at the rate of 100 per week. (Ibid., p. 10.)

1201n addition to the House investigation of the FCC, there
were extensive House hearings to amend the Communications Act in
the spring of 1942 (H.R. 5497} and in tne Senate in the winter of
1943 (S. 314). See bibliography for full citations.

1
12 This question has still not been decided (July 1959).

1227his igsue came to a boil with the issuance of Comimission
Order No. 79, March 20, 1941 (mimeo 48496}, raising the point of
whether newspapers should be allowed to obtain licenses for FI
stations; and whether this would represent too great a concentration
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of television was charted at this time. Since neither RCA nor CBS
could have the same thing at the same time, the wartime Congres-

sional hearings offered a preview of the struggles of the 1944-1947

period.123

The most extensive hearings on the postwar future of broad-
casting were held by the Senate Commerce Committee in December of
1943, Almost every important issue was thoroughly aired from cen-
sorship of radio programs to Armstrong's hope of FM sound broad-

casting supplanting AM after the war,lzh and these hearings gave

of control of the news media in a given community. This question i
was soon broadened to include the entire area of multiple ownership
.of broadcast media. Owners of Al radio stations wondered whether
they would be permitted to go into FM radio or television, newspaper
owners were concerned whether they would be forever barred from the
new broadcast media for which they felt so well prepared., They
pointed to their experience in communications, and suggested.that
development of the new media would be seriously retarded if this ex-
perience and financial backing were not utilized. After a stormy
battle in Congress, in the press, and before the Commission, the !
proponents of cross-media ownership (the newspapers) won their fight.
There are still anti-monopoly measures on the books, including
limitation on multiple ownership, but the large numbereof newspaper-
owned stations, and the majority of FI! stations wnich broadcast the
programs of their parent AM station testify to the failure of this
plan to reduce tendencies toward monopoly. This battle had politi=-
cal implications, since the Democratic Party had been complaining
about a "one-party" press in connection with the 1640 elections, and
the FCC was, of course, controlled by the party running the Admin-
istration,

123Another issue which has received a great deal of inef-
fectual attention was that of interconnection methods for television
networks, Although outside the scope of this thesis (and worthy of
one of its own) it should be mentioned that the contest ostensibly
between AT&T's coaxial cable and the microwave systems of GE and
Philco among others was settled in favor of AT&T which now uses bcth
cable and microwave, interchangeably and profitably., The quastion
of possible exorbitant rates by AT&T for intercity television ser-
vice has been raised at frequent intervals in both Congress and the
Comnission, For many years, stations off the network, wishing to
use their own microwave facilities, had to use AT&T's common carrier
facilities. Of ccurse, film (and videotape) are also used, without |
direct interconnection,

1241t should be noted that most participants in the disputes
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an indication of the corporate policies and strategies which were
employed the following year in the 1944 Allocation Hearings. There
were two major positions: that of RCA, which looked forward to
continuing prewar black-and-wnite into the postwar eraj; and that
of CBS which hoped to innovate its own color television system. |

A typical RCA view was expressed by 0. B. Hansen of NBC.
He earnestly tried to retain for television as many of the existing'
channels as possible, in spite of the demands of other services
who had discovered the value of the VHF during the war. He pointed
out the dire results to be expected from shifting television (or
FM for that matter) to a higher frequency band. As was to be ex-
pected in view of the interests of his employer, he depreciated
the status of color television, suggested raising the maximum
power limits for AM stations, and held that if the allocations
boat were not rocked the new medium of television would provide
many job opportunities in the postwar period., Hansen's testimony
that FM be controlled by existing AM station operators only in-
creased Armstrong's emnity toward RCA. The RCA-NBC policy for
immediate introduction for postwar television was succinctly
framed: "Should (the public) now be denied vision by radio be-

a7t

cause some day color television will be perfecte

of the early 1940s wanted "all or nothing." Armstrong wanted FM
to supplant A, the CBS and RCA hopes for television were in-
compatable, if the Clear Channel A stations won their points, the
local broadcasters would lose theirs. A refreshing view was of \
Jonn V. L. Hogan, the supporter of fzcsimile, who nevertheless gave
as his opinion that television, FM and facsimile "should all be
given the opportunity to develop into the best possible public ser-
vice that they can render--that none should be held back at the !
expense of others" (S. 81k, December 9, 1943, p. 810G,

125Hansen, 0. B, Testimony before the Senate Commerce Com-
mittee on S. 814, December 1G, 1943. pp. 857-873, at pp. 264 -565,

)
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At the time of the December 1943 hearings color television
indeed was still unperfected. CBS policy had not yet been de-
termined, and as a result no CBS spokesman so much as mentioned
television during the hearings. Within a few months, however,

CBS decided upon a course of action, and announced it to the in=-
dustry and the public with great fanfare.126 Although CBS missed
the dress-rehearsal of the 1943 Congressional hearings,127 it
participated very extensively in the FCC's 1944 Allocation Hear-
ings.

In addition to the views of the two protagonists, RCA and
CBS, there was a third force consisting of those members of the
FCC and others who realized the public interest implications of
establishing any television system immediately after the war.

In their long range view, considerable planning would be necessary

before the manufacturers managed to reconvert their factories

after the war. Any changes in the television allocation structure

would have to be made quickly or the giatus guo might be maintained

indefinitely. As one consulting engineer put it:

1265¢¢ Kugel, Frederick A. "Report on CBS Post-war tele-
vision policy," Television, Vol. 1, No, 1, (Spring 1944), pp. 2-5.

127Although CBS did not formally appear before the Con-
gressional committee considering S. 814, the general outlines of
its future policy were known in the trade and, as noted above,
RCA did not fail to recognize its chief enemy of the period or
hesitate to attack the idea of delaying television for any reascn
whatsoever. "wWhen victory seems assured and we must all turn our
attention to transferring from a wartime to a peacetime economy,
Government and industry must have prepared a pfan for post-war
radio expansion ready to spring to life when hostilities cease, to
provide for the new economy, and, above all, to make Jobs for our
returned fighters." (O, B. Hansen, Testimony on S, 814, December
19, 1943, p. 853) This appeal to patriotism and self-interest
could not be matched by CBS.

I
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The minute the war is over they are going to grind out peace-
time equipment. Everyon who has money in his pocket expects
to buy a new radio set., If they buy one for the existing
allocation, which they will likely do unless some planning

is done, they will buy a set to cover certain bands, and
these bands will be automatically frozen because of the
economics of it within a year after the war is over. 3o
these tgings should be given consideration at a very early

date.l2
This view was also held by FCC Chief Engineer Jett (later Com-

missioner), who gave a facts-studded statement to the Senate Com=-
mittee. Jett was quite worried about allowing prewar conditions

to be resumed by default:

In my opinion, if we do not get this planning Job done very
soon, whereby the Commission and various industry planning
groups are given access to this confidential and secret
information, then I am convinced that the minute manpower
and materials become available that manufacturers will not
wait for the engineers and the Government to take a year

or two to work out n.w standards, but will proceed immediate-
ly to produce equipment on the basis of pre-war standards,
and the effect of that may be to freeze this service, be-
cause if you sell to the public a large quantity of equip-
ment it will be very difficult to change from the technical

standards.129

If developments did require changing the allocation of a broadcast
service, Jett felt that it would be far better to change or render
obsolete the 10,000 existing television sets, rather than to
discard the half million FM receivers or the sixty million AM
sets. 130

Jett also pointed out that even "the present eighteen
channels and the standards governing them are inadequate for an
efficient Nation-wide competitive system of television broad-
casting. In my opinion we should have at least twice this number

of channels,"131 and, in the same connection, said:
I25Cullum, A. Earl, Jr. Testimony on S. 8lk, December 1,

. by 591,
1963+ Py1o09Lee 5. k. Ibid., December 10, 1943, pp. #22-823.

1307pid., p. 823.
1317o7d., p. 35,
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It has been stated that there may be sufficient room in the
post-war spectrum to take care of all rival services., I
think Mr. Cullum said something to that effect. I think

it is true that as far as a particular service is concerned,
it is easy for an engineer to find space for his particular
service, but whenever an engineer sits down at a conference
table with all interested groups in many radio services,
then I think the situation is quite the reverse. I think
there will be frequencies for the legitimate services
providing we do this planning job and do it well,132

The main supporter of the "public interest” viewpoint
toward frequency allocation was Chairman Fly. Although he had
some support from CBS which wished to delay the introduction of i
black-and-white television for its own purposes, much of the time
Fiy stood virtually alone. The manufacturers, the newspapers and
the networks intimated that they would be able to assist the post-
war economy and establish television if only the Congress would

support them and squelch Chairman Fly in his attempts to "control"”

the broadcasting industry.133

Recognizing his main opponent, Fly gave as good as he got,
and attacked RCA's policies on postwar broadcasting:

(flou will be surprised at the ingenuity R.C.A, will show in
getting around competing patents; and, indeed, in discourag-
ing activities in the broadcast field which would tend to

romote competing patents. Let us take a single example

f you study ¥r. Trammell's testimony you will note the
great emphasis he {ut on television, He spread it on pretty
thick, and taken all together it was quite a fanciful picture.
And that was the bad enveloping thing for the future. . .
Mr. Trammell only gave hide-and-seek treatment to FiM. He
mentioned it once or twice in passing and tossed it off,

The truth of the matter is that FM is extremely well

developed. It has full authorization to go ahead commercially;

132Jett, E. K. Testimony before Senate Commerce Committee,
December 10, 1943. p. 832.

133por examples of these attacks on Fly, see the testimony .
of the following persons on S. 8l4: Kaye, Sidney I, {Attorney, g
Newspaper-Radio Committee) November 23, 1943, p. 417; Miller,
Neville (NAB President) November 17, 1943, p. 256; and Reinsch,
Leonard (Manager, Cox radio stations) November 13, 1943, p. 30c.
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it is ready to go ahead and to deliver extensive broadcast-
ing service, In terms of its efficiency and its complete-
ness it is several points zhead of television,

Now, Major Armstrong controls key patents of Fii, R.C.A,
has taken a position on FiM which has tended to discourage--
in official proceedings and in their dealings with these
parties, has tended to discourage progress in FM as con-
trolled by the Armstrong patents, Right here before this
Senate Committee_they are trying to emphasize television i
and minimize Fil,134

Anticipating the inevitable appeals from future allocation

decisions, Fly pleaded for a free hand in reorganizing the spectrum

according to the dictates of englneering necessity and the public
/

interest: /

/
(I)t is utterly essential that the Government remain free
to reallocate frequencies. Those are matters that must be
dealt with in the light of the developments of science and
the needs of the varying services; and through the whole
history of radio the periods of reallocations and re-
assignments have come at occasional junctures; and frequent=
ly, of course they are--as they are right now and were a
few years ago--bound up in international treaty by which
allocations and assignments are provided for, and the war
needs must be met, and various compcting services must be
provided for, and a lot of them of tremendous importance,
It may well be that the development of the science would
require moving from one band of frequencies to the other;
and some cf these services--the very ones to which this
legislation would apply--we just don't know where they
will be from year to year. We have certain bands assigned
to them now, and tomorrow we may have to move them to
other bands, There are so many varying needs there. 135

It is obvious that Fly was not of a mind to permit RCA to
continue by default the status quo in televisiQn allocation., e
felt that the public interest demanded a thorough examination of
the entire spectrum, at the very least, followed by reallocation if
necessary. This policy would delay the intreduction of television

and might seriously hamper it through loss of frequencies to

13“Fly, James L. Testimony before Senate Commerce Com=
mittee on 8. 2lL, December 10, 1943, p. 832,
5Fly, James L. Testimony before Senate Commerce Com-
mittee on S, 814, December 15, 1943, p. 971.
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other services. This policy, and Fly's personal interests in FM

and -color, put him firmly on the side of Armstrong and CBS. The

latter rallied to support this policy of "look before you leap,"
though it might be said that no broadcaster was wholly in favor

of the uncompromising Fly.

The stage was now set for the real battles over post-
war television broadcasting. The Congressional hearings were
only dress rehearsals, with the action to be shifted before the
Commission in the forthcoming Allocation Hearings of 1944, The

cast of characters and their parts remained the same.

Summary and conclusions

The early story of television is simple. Various promo-
ters, inventors, and manufacturers felt that television should be
introduced, while others wished to delay this innovation so that
their own systems might have time to be perfected, considered,
and adopted., At first, in the 1920s and early 1930s, these
innovators or promoters were opposed by the major researchers
and manufacturers, notably RCA.

Not until 1940-1941 did the effective protagonists be-
come identified as the major elements of the industry. In 1940,
RCA was ready to introduce black-and-white television, Its at-
tempt to freeze standards at a level below that of which the art
was capable (by selling receivers to the public) was rebuffed by
the Commission and the rest of the industry. Less than a year
later RCA was able to persuade the industry and later the Com-

migsion to accept but a slight improvement as the permanent

standard of transmission.
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The strategles, tactics, and forums employed during these
two decades were crude but adequate. The Federal Radio Commission
had only to worry about finding space in the spectrum for another
of many experimental services. The 1936 Informal Engineering
Conference was a result of the first real interest shown by either
Commission in the upper spectrum and the future of broadcasting.

A great many experimental allocations ware made in this period:
frequency modulation, high fidelity Al broadcasting (on

a variety of bands) and television., The FCC did not consider any i
of these services ready for commercial exploitation until 1939-40.
Before 1940, the FCC did not have to worry about any public in-
vestment in television receivers., Although the actual investments
in television were small, the potential of the new medium was
tremendous and well worth fighting for,

The fighting took place within industry councils such as
the RMA standards committee, in the field of public opinion (wit-
ness the extravagant promotion efforts of 1929-1931, and RCA's
moves in 1940), before Congress (the hearings on S. 814 in par-
ticular were used as a sounding board by the industry), and before
the FCC.

The FCC's decision of May 1940 represented the last clear-
cut decision by the Commission which was predicated upon the public
interest, Although the FCC had the support of most of the in- ‘

dustry at this time (or rather, was able to harness the industry's

resentment against the tactics of RCA), it took a strong Chairman
with the backing of the President to thwart the plans of RCA,

Such a situation did not arise again. After 1943, the manufactur-

ing industry had apparently overcome its annoyance with RCA and
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accepted the RCA position that it was better to innovate a known
system immediately than wait several years for development of a
better one, and possibly miss the tide of postwar consurer pur-
chasing. Thus the Commission no longer had this support, except
for such die-hard participants as Armstrong and CBS.136 with
the departure of Chairman Fly, the FCC itself lost most of its
crusading spirit and in later years avoided any semblance of
leadership., It contented itself with mediating at best and auto-

matically making decisions in favor of the coxporation with the

largest influence at worst,

136which in turn were at loggerheads with one another,
since Armstronz felt (with some reason) that CBS did not really
have an interest in F¥, and, indeed, in order to hedge its invast-
ment and position in broadcasting, was willing to support some
low-band black-and-white television at the expense of F)I chann21
allocations. See Lessing, lMan of High Fidelity, op. cit.




CHAPTER IV
THE SHAPING OF POSTWAR TELEVISION: 1944-19.48

Introduction

The period of time covered in this chapter runs from the
exhaustive FCC general allocation hearings of 1944 to the start
of the television "freeze™ in 1G948. These four years were
crowded with conflict and development on an unparalleled scale.
At no later time have the contestants been so evenly matched or
8o readily identified in an allocations battle.

There were actually four "wars™ in progress during this

period. They were:

1. Standards for postwar television. In this most

important of allocation conflicts, one coalition led by RCA and

including NBC, GE, Philco, DuMont, Farnsworth, and the Don Lee
Broadcasting System held that postwar television should be allowed
to proceed as soon as war materiel shortages permitted, with the
use of prewar standards and frequencies. This view was held by
those representing the heaviest investment and the longest
research experience in the industry.

The opposition, for the most part comparative newcomers
to television, asserted that the public would be irreparably
disillusioned if large numbers of receivers with the inherently

low-quality prewar standards were sold. This group, under the

-122-
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leadership of CBS (which wished to establish its own color TV
system in the UHF band), included Westinghouse, Zenith, Federal
Telephone and Radio Corporation and the Yankee Network. They
argued that wartime research had pointed the way to utilization
of the UHF and that the wider channels possible in the uncrowded
upper band would enable television to have colcr or higher

picture quality.
Although the two coalitions were organized during the

war years, the two philosophies were quite old. As early as

1930, these two philosophies were delineated:

...workers in television are divided between two views as
to the future. One group believes that the relatively
crude television now possible over available radio channels
has a sufficient appeal and field of usefulness to warrant
its exploitation. The other group holds that television
will have no wide or lasting use until it has been
developed to yield images of many times the detail yet
attained.. The verdict must ultimately come from the

public...

Coalitions representing the same two groups were reidentified

by the FCC's Television Committee in 1939:

...there are two different schools of thought concerning
the method of attaining this objective (of standard
performance). One advocates standardization as being
recommended in the proposals of the Radio Manufacturers
Association as being the best method to obtain orderly
progress, The other advocates further technical research
before the adoption of any standards which might tend to
hamper practical progress because of the inflexibility
inherent in any_standardization at such an early stage

of development.

llves, Herbert E. "Television” in Codel, Martin, (ed.),
Radio and its future (New York: Harper and Brothers, 1330),
pp. 302-315 at p. 315.

! 2y, s. FCC. First report of television committee.
May 22, 1939, FCC mimeo 34168, pe 5.
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Orrin Dunlap, formerly of the New York Times,now a vice-president

for institutional advertising and publications of RCA, leaned
toward the post-1939 RCA viewpoint in his 1942 analysis of the
two groups:
..stelevision...has been juggled between two schools of
thought. The most progressive group advocates giving
television its freedom in the air and guiding it toward
commercial development; the other would hold it back.
The latter contends that television should be purely
experimental until...all the kinks are ironed out...
Fortunately for the new art, the_idea of the first group
has to a large extent prevailed.

During the 1930s, promoters tried to establish a
commercial television structure despite the low and inadequate
standards. Until 1941, the Commission and that portion of the
industry that had "something better™ in the laboratory rebuffed
attempts to introduce commercial television. The promotors
were near success in 1940, when RCA was finally ready to proceed
with television and almost succeeded in freezing standards (see
Chapter III). The drubbing RCA took in 1940 might have crushed
a lesser organization, but it came back with slightly improved
standards within the year, and persuaded the industry to accept
them.b This acceptance gave RCA the leverage it needed to
enter the FCC 1944 allocation hearings from a position of
strength.

CBS was not in such a fortunate position. It made a bid

for establishment of color standards and use of the UHF during

——

3punlap, Orrin E., Jr. The future of television
(New York: Harper and Brothers, 1942], p. 2<.

LThe similarity between this episode and the story of
RCA's color television development in 1948-53 is striking. See
Chapter V.
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the 1940-1941 hearings, when Dr. Goldmark, who was developing the
CBS color system,was having considerable laboratory success.?
When it announced its postwar policy, it did not have a complete
color system to demonstrate. Although color pictures could be
transmitted and received, part of the CBS scheme required using
the UHF, for which high-powered transmitters were not yet

practicable., Adoption of the CBS plan would mean that few people

would be willing or able to purchase receivers that would provide
the industry with sales for the crucial postwar years.

The only real support received by CBS in the 1944 hearings
was from Chairman Fly and those others who realized that this was
the last time decisions could be made on the public's behalf
without also disturbing a major investment on the part of the
industry or the public. The entire development of television

in this country6 rested on whether television would be introduced

5See Chapter III.

6cher countries developed television in different ways.
In 1932, the British attempted to promote the use of television
by expanding the BBC program schedule. They also guaranteed
purchasers against obsolescence by freezing standards for a period
of two years. "But in spite of these promotional efforts, sales
of recelving sets remained very limited.” (Maclaurin, op. cit.,
footnote 35, p. 205.) In 1935, the BBC arranged for two rival
companies (Baird and the giant Marconi-E.M.I.}) to try out their
systems on alternate weeks. In February 1937, the Television
Advisory Committee recommended adoption of the Marconi-E.M.I.
standards, to remain fixed for a minimum of three years.
(Hubbell, op. cit., pp. 160-162.) These standards are still in
effect due to World War II. "British television works on_ 405
lines because it adopted that standard in 1937, when 405 lines
was the highest that technical experience justified. Post-war
experience would justify a considerably higher standard (though
there is still little practical experience of transmissions beyond
600 lines) but Britain, having established a standard, could not
change it without inflicting hardship on both manufacturers and |
viewers who had bought sets. In fact, if it had not been decided
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on “adequate® but not optimum standards or if it would be held
back for a time to allow for more research leading to highér
quality. Many of the problems of television allocation today
stem from the 1945 decision to innovate television with RCA
%35 18" standards on an inadequate number of channels.

2. Station assignmentg. When the allocation decisions
of 1945 were made, television was given only thirteen channels
because of wartime military encroachments on the VHF band. At
least twice that number were suggested by witnesses at the 1944
allocation hearings in order to provide a nationwide competitive
service. In addition to the scramble by applicants in a given
market, the wealthier would-be broadcasters represented for
the most part by the Television Broadcasters Association, had a
definite interest in getting as many stations as possible in the
larger cities (admittedly fostering competition in these
communities) at the expense of smaller and outlying communities,
and thus preventing a true nationwide service.

It was a tenet of the TBA that New York City should have

seven channels, a conclusion innocent in itself but one which

to resume television after the war on the pre-war standards,
Britain would probably not have had post-war television at all.®
(Gorham, Maurice. Television: medium of the future London:
Percival Marshall, 1949, p. 6k.) “Allowing the public” to
purchase sets to help in the develorment of television financially
had the effect predicted by the FCC in its own efforts to fore-
stall premature innovation. Once sets are purchased by the
public in any numbers, and manufacturers and broadcasters
develop a vested interest in the status quo, then the mere fact
of the existence of higher standards is of no importance if
introduction of the new system will jeopardize the investment

in the old.
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had unfortunate results over the entire eastern seaboard.
Instead of making its decision on the basis of engineering
standards, the FCC acceded to the shorte-range economic proposal
of TBA and established a system of television which provided
coverage to only 4O per cent of the nation's population, with
competition only in ihe largest cities. This condition was
inescapable if the RCA policy of immediate innovation were
followed. However, conditions were even worse than expected,
since in order to accommodate as many outlets as possible,
stations on the same or adjacent channels were assigned too close
together without any margins of sefety. The resulting mutual
interference and degradation of signal quality required halting
new station construction in 1948 to try to unscramble the
situation. Only television's enormous vitality and almost
unlimited financial backing kept it from falling into public

disrepute.7
3. PFrequency modulation radio allocation. Once more FM

and television interests clashed over the disposition of olu
Channel 1 (44-50 mc). Since propagation characteristics,
particularly with respect to range, were apparently better the
lower a station got in the VHF, television tried to get back

this spectrum space. Although the weight of engineering evidence

and opinion was in favor of leaving FM in this band, the

7FM, also faced with a halt, was not nearly so fortunate.
In addition to lack of financial "staying power®, a large
investment was lost when FM was moved to the 88-108 mc band after
the war. The delay in establishing postwar FM -- on either the
o0ld or new channels ~- was almost fatal.

I
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Commission decided, on the basis of testimony Armstrong has
labeled "false," to move FM up to the 88-108 mc band, thus
rendering obsolete all FM transmitters and receivers. Armstrong's
bitterness and disappointment over this move {which almost killed
FM) led to further rounds in the struggle, particularly before
Congressional investigating committees.

ho Color. Throughout ths late 1940s, the two principal
protagonists, CBS and RCA, carried on their ®"personal® arguments
over color television standards. The energetic promotion of
color by CBS forced RCA to demonstrate that it, too, could produce
color, and thus played into CBS hands. RCA could not afford to
take the risk of CBS's controlling color television development
and patents, no matter how much it wished to ®play down" the
entire question.

Ingenious developments by both parties later gave them
the ability to squeeze a color signal into the standard 6~-mc
wide channel used for black-and-white, thus divorcing the question
of color from that of allocation. In the middle 1940s, color
needed a much wider bandwidth and was inexorably intertwined with
the strategies and tactics of major participants in allocation
struggle.

Although these conflicts were aired before several
tribunals or forums at the same time, such as pudblic opinion and
formal presentations before the FCC, principal fhattlegrounds”
could be identified for each of these four battles. In the
RCA-CBS fight over the structure of postwar television,

proceedings and representations before the PCC were the most
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common methods for presenting a point of view. RCA also worked
"pehind the scenes™ to garner support from other manufacturers.
Since the Commission apparently lacked knowledge of radio propa-
gation gathered during the war, it depended largely upon industry
for its information, particularly upon the Radio Technical
Planning Board (RTPB). CBS and RCA engineer58 started their
fight in the RTPB and continued it in the trade press long before
the 1944 Allocation Hearings started. Since the RTPB was
supporting RCA, CBS had to make its presentations before the FCC
count heavily.

Although all participants made use of Congressional
committees and individual congressmen, Armstrong excelled at this
type of lobbying. In order to gain the maximum salvage from the
wreck of prewar FM allocations, Armstrong did not hesitate to
apply every possible means: petitioning the FCC, writing articles
and letters to editors, spending his own money to show what a
FM high-fidelity network could do,9 and, particularly, testifying
before ‘friendly Congressional committees. Although Armstrong
never achieved his goal of retrieving the 50-mc band, he gave the

television interests (particularly RCA) some bad moments.

8To the layman, accustomed to thinking of engineering
"facts" rather than "opinions™, the differences between the views
of the various chief engineers or directcrs of research is
startling. For instance: "it is nothing to hear one imposing
engineer say that no tube is available to give sufficient power
output at high frequencies, while another imposing engineer says
he has one and it does. It is nothing to hear one engineering
group say that the wide future of television is in the ultra-high
frequencies, while another swears that, though it's feasible,
there's actually no practical advantage up there..." #Television:
a case of war neurbsis," Fortune, February 1946, p. 104.

93ee Lessing, Man of high fidelity, oOp.cit., p.30l.
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CBS was another contestant that specialized in a specifac
forum. Its strategy rested upon the manipulation of public and
industry opinion, from the initial news release about color
television, through feature stories in press and pamphlets,
engineering ®"miracles™ which were "pade to order” in the labora-
tories, advertisements and public demonstrations.

This chapter will deal with the 1944 Allocation Hearings,
the 1945 Reports, the 1946-7 color controversy, and the 1947-8
realization of the magnitude of earlier allocation errors. It
will also examine two case studies: Armstrong and Congressional

lobbying, and CBS and public opinion manipulation.

Standards for postwar television
The FCC Allocation Hearings of 1944 .-=The FCC Allocation

Hearings of 1944 were the scene of conflicting strategies and
comprised the most extensive airing of the allocations problem
during the 1940s.

These hearings started as a result of a clash between the
Commission and IRAC. On June 3, 1943, the IRAC established a
subcummittes under the chairmanship of Commissioner Craven to
consider planning for the postwar use of the spectrum.lo This
subcommittee (mainly FCC engineers, but with some industry

10Much of this section has been drawn from the (U. S.)
Commission on organization of the Executive Branch of the Govern-
ment (1949 Hoover Commission), Committee on Independent
Regulatory Commissions, Staff Report on the Federal Communicationsg

Commission. Prepared by William W. Golub, September 19, 19hE.
Washington: Unpublished, mimeo. Particularly Appendices A-II(6)
and D. Hereafter referred to as the Hoover Cormission Staff

Report.

t
I
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consultants on frequency usage) proceeded to prepare an allo-
cation plan designed to replace the provisions of the Cairo
Treaty of 1938.

When this plan was completed in the spring of 1944,
Commander Craven submitted it to the FCC for its approval as a
member of IRAC, However, the Commission felt that it had a
statutory duty to make an independent investigation and submit
proposals as the only agency which could plan for the needs of
non-Federal government users. The Commission held that the

Communications Act required full consideration of industry demands .

for frequencies at a public hearing. Accordingly, it instructed
Craven to inform the IRAC that the Commission could not approve
the report until it made its own study and could prescribe a plan
which, together with the IRAC plan, could serve as the basis for
our treaty proposals.

The Department of State also a member of IRAC, charged
with negotiation of the treaty, announced that as soon as it
received the IRAC plan it would independently convene a govern-
ment-industry meeting to prepare the United States proposals.
Despite the FCC position, IRAC Madopted™ rather then Tapproved®
the Craven subcommittee report since under IRAC procedures, a
unanimous vote was required to Mapprove" the report.

The Commission, particularly Chairman Fly, was incensed by
this action. It felt that the State Department was by=-
passing the Commission and the public, and was attempting
to arrogate functions which it did not have. In addition,

the refusal of IRAC to withhold its report as requested by
the Commission was a source of great irritation. Fly had
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been having a running battle with the military,ll and he
was convinced that their action in IRAC was Jjust another
case of their trying tg run all phases of the government
during the war period.i?

The Commission effectively sabotaged the State Depart-
ment's government-industry meeting by not participating and
letting it be known that it did not intend to cooperate until
i1t had made its own determinations.

On August 15, 194k, the Commission announced an Allocation
Hearing of its own to begin on September 28, 1944 (Docket |
No. 6651). These hearings were to center upon work of the
Commission's staff engineers, many of whom had worked on the IRAC
proposals, and the industry's Radio Technical Planning Board.13

The hearings were held between September 28 and
November 2, 1944, before the full Commission. These were the
most extensive hearings ever conducted by the FCC up to that time, {
with 231 witnesses testifying, 4,559 pages of testimony and 543
exl'xj.b:l.t:s.]‘l+

The battle over television allocation started early, with
{nitial skirmishes involving the Commission's expressions of

concern over the possibilities of interference bothering FM in

Nrestimony before the House Committee to Investigate the
FCC (op. cit.) showed this conflict to have been quite bitter.

124oover Commission Staff Report, Appendix page A-II-(C)-3.

13The RTPB was divided into panels representing specific
services or groups of services for the most part. These panels
were subdivided into committees dealing with one aspect of the
situation. Panel 6 dealt with television, and one of its
committees dealt with allocation. However, Panel 2 was concerned
with the allocation structure of the entire spectrum.

|
lby, s, FCC. 1lth Annual Report=1945. pe 7. |
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the 40-50 mc band and suggestions to move it up to the region of
100 mc. This proposal was strongly opposed by Armstrong, who

mustered near-unanimous engineering support.

This argument was but a sideshow to the main event between
RCA, which wanted to establish postwar television using "proved®
standards, and CBS, which was trying to delay the full-fledged

exploitation of television until its program of research in color
and high definition TV in the upper frequencies had been
completed. In a reversal of the 1940 situation, RCA found to

its satisfaction that almost the entire industry was in favor of

immediate establishment of postwar TV.
The CBS proposition.--Since its efforts in the RTPB had

little success, CBS decided to use the 1944 Allocation Hearings
as a full-fledged sounding board. The opening gun was fired in
an emotion-packed appeal to public opinion by CBS Vice-President

Paul W. Kesten:

I shall, for your consideration, urge what many will call a
complete annihilation of the status quo -- moving television
bodily from what might be called the basement of the very
high frequencios to an upper floor in the ultra high
frequencies -- moving each licericee, moreover, from a narrow
cell down there in the basement to a broad and spacious room
in the upper megacycles, and finally -- scrubbing off the
dingy grey soot of the cellar so that television can emerge,
upstairs, in the full and natural colors of cgg life it is
to view and reflect to the American audience.

e

15Kesten, Paul W. in National Association of Broadcasters,
Special Allocation Hearings Bulletin No._ 2, p. 12, October 5, 1944.
Washington: National Association of Broadcasters. The twelve
bulletins in this series, which are dated between October and
December 1944, contain extracts from hearing testimony dealing
with any form of broadcasting. They will be cited hereafter as
NAB Allocation learing Bulletin No. .
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CBS asserted that any delay in innovating high-definition or
color television would be decisive in determining the shape of
television's future.l6 If these higher quality standards were
ever to be developed, the time would be before postwar television
started using prewar standards. The public investment of two
million dollars in television sets prior to l9hhl7 could be
disregarded much more easily than the estimated 200 million
dollars which might be spent on a million receivers within two
years after the war. CBS management witnesses emphasized that
expensive research on the UHF band had been conducted by the
military during the war and that technological advances resulting
from this research might lead to a demonstration of the new
television system within a year.

CBS engineers backed upthe CBS management in estimating
that it would take about a year to develop a workable high-band
color television system, if a concentrated effort were made by
all parties.lsn 19

As a double-barrelled effort to "hedge its bets™ and to

avoid unduly antagonizing the rest of the industry, CBS (which

16The semantic difficulty in this area is quite well
illustrated by CBS attacking RCA's attempts at delaying high-
definition color TV, while RCA was attacking the C(BS attempts to
delay the immediate introduction of black-and-white TV.

17The estimates of the number of prewar receivers range
between 7,000 and 10,000.

187¢ was estimated by CBS that 80-90 per cent of needed
research had been accomplished during the war. Goldmark, Peter C.
NAB Allocation Bulletin No. 7, pp. 1-17 at p. 17.

l9Kuge1 Frederick A. "Report on CBS Post-War Television
Policy," Television, Vol. 1, No. 1, (Spring 1944), pp. 2-5 at

Pe 2.
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was operating a New York City television station on the VHF band)
was apparently willing for some sets to be sold and commercial
broadcasting to continue onthe low band while research went
forward on high-definition and color. It cautionea, however,
that people should be warned of the possible obsolescence of
their TV purchases. The public should not be "loaded up with
millions of sets designed and built to receive only pre-war

television pictures® providing a "tempting double market™ for the

manufacturer. CBS called the possibility of supplying potentially
useless sets Ma first-rate fraud upon the public and upon the
broadcasters™ and reminded the Commission that without adequate
spectrum space there could be no competition.20

Since CBS, unlike RCA, was "not interested in making a
fortune in patents", but wanted a competitive programming situation
so that people would buy sets, and create an ever larger potential
audience for CBS,21 its proposal for adding more channels seemed
logical. However, the color aspect of the CBS proposal was
recognized and attacked as the legitimate advantage-seeking gambit
that it was. High definition and color, although manifestly of
value and interest to the public, were not ready (in a technical
sense) for innovation in 1944.

There was little support for the stand of CBS. Even

Philo Farnsworth, who once predicted that "in television of the

20Kesten, Paul W. NAB Allocation Hearing Bulletin No. 6,
pP. 21.

21Ream, Joseph H. NAB Allocation Hearing Bulletin KNo. 6,
pp. 23 and 25.
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future, we will actually utilize the frequency bands above 5000
megacycles {and) will have color television with detail...,"22
did not testify himself at the 1944 hearings, and his firm's
representatives generally supported its patents-partner, RCA.
Farnsworth's financial position was such that his need for
royalties outweighed considerations of idealized potential
television systems.

FCC Chairman Fly was wholly consistent with his 1940
stand against RCA's attempt to freeze the situation by selling
to the public receivers based on RCA standards. His opinion was
entered on the CBS side when he attacked a New York Times
editorial in favor of the current standards and took the manu-
facturers to task for planning to sell receivers that could not
give the best possible service.?3

In an attempt to gain manufacturing allies in its fight
against RCA, as well as to show genuine interest in UHF, CBS
negotiated for the delivery of a UHF transmitter from General
Electric and cooperated in the development of UHF receivers with
Zenith. Even with these orders in hand and the opportunity to be
in on the ground floor of UHF, neither Zenith nor GE was willing

22Farnsworth, Philo T, Letter to the First Annual
Conference of the Television Broadcasters Association, Inc.
(New York, December 11-12, 194J) published in the Conference's

Proceedings, p. 176.

23Kugel, Frederick A. "Report on CBS post-war tele-
vision policy™ op. cit., p. 3.
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to burn its bridges and give much support to CBS during the 1941,
hearings.zh

Of course, even CBS "hedged its bets™ and continued
broadcasting on the VHF narrow (6 mc) band with black-and-white
in New York, in order to hold on to the channel. However, every
time it went on the air, it broadcast an announcement which
antagonized other segments of the industry, particularly manu=~
facturers, to the effect that it did not want these broadcasts
to be considered as inducements to purchase television sets "at
this time."” A booklet explaining this announcement was published
by CBS and sent upon request to the viewing public. It stated
that operation on the low band with then-current standards "was
necessary to protect our use of this channel” and that "forfei-
ture of our license would have jeopardized our position in the

television field."25

2hsee NAB Allocation Hearing Bulletin No. 6, pp. 17-18
for CBS!' story of how the industry rejected the idea of moving to
UHF with a "barrage of abuse" even though CBS proposed allowing
a service to continue for an unspecified temporary period on the
VHF. Representatives of GE and Zenith did testify inconclusively
and possibly evasively at the Allocation Hearings with respect
to CBS. Although no one from the following firms testified,

CBS was able to announce that both Federal Telephone and Radio
{an IT&T subsidiary) and Western Electric {an AT&T subsidiary)
had expressed willingness to make UHF transmitting equipient.
IT&T and Westinghouse personnel are quoted in an article in
Fortune ("Television -- a case of war neurosis February 1946)
as supporting CBS color proposals. W. R. G. Baker, of GE,
although working with CBS on color-receiver designs, is quoted
in the same article as saying: "The trouble with the higher
frequencies is that we don't even have enough facts to state the

problem,"

25Columbia Broadcasting System. A gtatement of some
television facts. Quoted by Norman D. Waters in NAB Allocation
Hearing Bulletin No. 8, pp. 40-41.
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The original CBS proposal suggested a total of twenty-
eight new l6-mc wide channels in the UHF band. This extra-
ordinary bandwidth was necessary for the CBS color system in its
then-current state of development, and CBS attempted to make this
width desirable to other television interests by pointing out
that it could be used to provide high-definition (up to 1,029
lines) black-and-white television as well as color.26

CBS opened its campaign outside the FCC hearing room with
a manifesto issued in April, 1944, calling upon the industry to
nfree television from the straitjacket of narrow-band, black and
white transmission™ with its relatively "coarse-screen picture."27
This proposal was rejected by a majority of the industry, and the

Television Broadcasters Association dismissed it as being "in the

26An interesting skirmish developed when CBS' Edward R.
Murrow reported that the French had experimented sucessfully with
1,000-line television in Paris during the war. John R. Royal, of
NBC, said that this wasn't so, and sent John McVane, NBC's Paris
agent, to investigate. McVane reported that the Director General
of French radio declared that it would take at least four and
probably many more years of experimentation before a 1,000-1line
television was ready for the public. In fact, France's 450-1ine
television was still on a minor experimental basis.

CBS immediately countered with a broadcast by Charles
Collingwood, who also quoted officials as saying that France did
have practical 1,000-line television and that there were no longer
insurmountable technical obstacles to putting it into general use,
and that ten million francs had been spent on research on tele-
vision improvement since 1940.

These opposing stories were aired on nationwide radio
programs to try to influence public_opinion. It i3 interesting to
note that present transmissions in France are 819-1ine, with some
Paris transmissions still using 44l-line as a scrvice to set
owners who had.purchased their receivers before the new, higher,
standard was adopted in November 1948 {the first full-scale opera=
tion on 819-lines was in the summer of 1950). "Television in
review”, Television, Vol. 1, No. 4, January 1945, p. 26; and
UNESCO, Television-a world survey, PFParis, f953.7p. 121.

27nTelevision -~ a case of war neurosis®, Fortune,
February 1946, p. 107.
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realm of speculation.® When CBS called for abandoning the VHF
band, opposition intensified, with supporters of M™television now"®
accusing CBS of trying to hamstring television because of its
investment in sound (AM) broadéasting, its lack of a manufacturing
subsidiary to profit from the sale of sets, its desire to delay
television to strengthen its own position, and finally because

of its ambition to pose before the public as a champion of

science.28 Although many of these charges leveled against CBS
were accurate, the opposition could not destroy the basic

soundness of the call for extensive serious planning for the

best possible quality and greatest amount of competition.
The RCA opposition.~-The lineup of those opposing the

CBS proposals who desired to start some sort of immediate tele-
vision system was formidable. Most of the manufacturers of
electronic material possessed what would become excess plant
capacity at the war's end. Many of their factories had been

built with government money to produce war material such as radar
and military communication equ.pment. These plants could be
bought from the government at low cost and wers readily
convertible to television receiver production. Plans could
readily be drawn up based on prewar television standards, and
production started as soon as the war ended. The introduction of
new standards would require "tooling up", and the delay might mean
that producers of black-and-white TV would miss out on the profits

to be made from the expected postwar surge of consumer buying.

281444,, pp. 107-108.
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The opposition to CBS came from those major segments of
the industry that were ready to go ahead immediately, as well as
from manufacturers, broadcasters, and other persons who seriously
feared the dangers of postwar unemployment and looked for new
industries to take up the slack. The newly formed Television
Broadcasters Association declared that the "CBS statement deals
in speculation, not sound technical principles."29 DuMont lost
no opportunity to satirize30 and cast doubt on CBS technical
qualifications and information, pointing out that CBS was almost
the only firm in the industry not engaged in wartime propagation
research in the UHF,31

One of the greatest handicaps of CBS was that it was
moving counter to the pent-up demand for consumer goods. It
attempted to offset this insofar as the manufacturers were
concerned, by pointing out that the demand for radios, phono-
graphs and other equipment could keep the manufacturers occupied
during the time needed to engineer a new television system.32

However, the dominant opinion of the industry -- and the country

N " 29Kugel, Frederick A. "Report on CBS post-war television
policy”, op. cit., pe 3.

30Wwhen receiving an award from the TBA, DuMont was called
upon to discuss the future of broadcasting. He said: ™..the five
experts ahead of me...have covered everything but the fsmellt
angle in television. We may have that some day and we may have
third dimension, but I hope we do not hold up commercialization

until we get it." Proceedings of the First Annual Conference of
the Television Broadcasters %ssociation, New York, December 11-12,

1944. p. 178.

p— 311(ugel:,L Freder%ck A, '"Report on CBS post-war television
policy™. op. C te, Po .

32Ream, Joseph H. (Vice President and Secretary, CBS).
NAB Allocation Hearing Bulletin No. 6, p. 25.




as a whole -- was that the postwar era should bring forth
glittering new services for the public. A workable television
system was available, and it was felt that it should be exploited
to the fullest, regardless of its shortcomings.

Thus, many groups with different motives supported the
actions advocated by RCA. Acting as a spokesman, RCA's chief
engineering witness, Dr. C. B. Jolliffe, called upon the
Commission to:

reaffirm its authorization for commercial television on
standards recommended by the RTPB on an adequate number of
frequencies to be selected below 300 mc, without limita-
tions, physical or psychological, whic? would prevent it
being universal and national in scope. 3
When asked what he meant by "psychological™ limitations, Jolliffe
replied that there should not be "any indication that this may
be upset overnight or that the public should not buy receivers
because they may change.™ % Another RCA engineering witness
testified that he would be willing to accept 6 mc bandwidth
television near 50 mc "for all time", although he also wanted to
be able to apply later for higher channels if needed for expan-
sion.3% A manufacturing manager of RCA testified at length to
the need for immediate commercial operation and warned of the dire

consequences (such as unemployment) certain to follow if

33Jo11iffe, C. B. Testimony during 1944 Allocation
Hearings, Transcript Volume 10-B, October 24, 194k, p. 3062.
Dr. Jolliffe was a former FCC Chief Engineer.

3b1pid.

35Engstrom, Elmer W. Testimony during 1944 Allocation
Hearings, Transcript Volume 10-C, October 25, 1944, p. 3173,
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television did not get the immediate postwar green 11ght.36

Niles Trammell, President of NBC, predictably testified that VHF
television should not be curtailed or abandoned:

First, because a satisfactory and practical service of
television with tried and tested standards can be operated
on frequencies below 300 megacycles.

Second, because the period of time required to develop,
and to demonstrate the practicality of, a television
system in the frequencies above 300 megacycles cannot be
determined at this time.

Third, because the nation needs and expects teles
vision as an immediate postwar service and industry.

This RCA position of 1944 was but an extension of their
1940 stand that television should be innovated as quickly as
possible, thereby enabling the industry to realize on its invest-
ment and catch the tide of postwar consumer spending. In this
connection, a specific public relations tactic of RCA was to
pretend that the Commission had never held the 1940 promotional
activities as being against the public interest. In fact, RCA

acted as if the whole episode had never occurred.38

36Joyce, Thomas F. (RCA Victor). NAB Allocation Hearing
Bulletin No. 8, p. 31.

37Trammell, Niles. Testimony during 1944 Allocation
Hearings, Transcript Volume 10-D, October 26, 1944, p. 3335.

3835ee Chapter III for this story. When O. B. Hanson,

Vice-President and Chief Engineer of NBC, testified before the
1944 Allocation Hearings with respect to a "few historical facts"®
about television, he mentioned the start of limited commercial
broadcasting, the appearance of "some differences of opinions
among engineers as to technical details™, and the fact that there
were "hearings before this Commission in 1939 and 1940%, but the
bitter words and actions of 1940 were ignored completely, and
(according to this account) television sailed serenely aiong from
limited commercial operation in 1949 to full commercial broad-
casting in the summer of 1941. (KAB Allocation Hearing Bulletin
NO. 9 . 3.

' pA pamphlet published by RCA in 1944, which makes rather
sweeping claims about credit for television's progress and
historical development, also slid smoothly from 1939 to 1941
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The supporters of RCA's position ~- no matter what their
motives —- testified extensively. Typical were the broadcaster
witnesses who felt that "peaks of interest" had been built up
that should be exploited as soon as possible,39 and the adver-
tising agency representatives who emphasized the advantages to
the national economy of rapidly innovated television.ho On a
more specific plane was testimony such as that of Allen B. DuMont,

who claimed that satisfactory television was then available

which "the public can use while waiting for miracles™ and that
"the heated exchanges of advertising copy-writers" could not

settle scientific questions.hl One witness gave his opinion:

without a mention of the arguments of 1940. (Radio Corporation of

America. Television: progress and promise. New York: RCA
Department of Information 1944 ).

Elmer Engstrom then director of research for RCA, phrased
it this way: "Two pubiic hearings were held before the Federal
Communications Commission early in 1940. At these hearings those
most responsible for the research and development that has
produced television urged that it be allowed to proceed in an
orderly fashion. Others, including some who participated in the
Radio Manufacturers Association work, urged that all was not
ready, particularly on the matter of standards. Television was
not permitted to throw off its cloak of fexperimental! and begin
its more full-grown steps leading to a public service."

(Engstrom, Elmer W., "Recent Developments in Television", Annals of
the American Academy of Political and Social Szience, Volume 213,
¥iNew lorizons in Kadio", January 1941, pp. 130-137 at p. 136) .

39Weiss, Lewis Allen (Vice-president and General Manager
of Don Lee Mutual Broadcasting System). NAB Allocation Hearing
Bulletin No. 7, p. 23.

hoLong, Frederick A. (Batten, Barton, Durstine and
Osborne), NAB Allccation Hearing Bulletin No. 6; Nelson, Raymond E.
(Charles M. Storm advertising agency), NAB Allocation Hearing
Bulletin No. 6; Waters, Norman D. (Norman D. Waters and
Kssociates), NAB Allocation Hearing Bulletin No. 8.

blpuMont, Allen B. (Representing TBA) Testimong during 1944,
Allocation Hearings, Transcript Volume 10-D, October 26, 1944, ‘

p. 3358.
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...television should start as soon as possible on the lowest
band of wave lengths that can possibly be assigned to it and
that there should be made available as many wave lengths as
possible to the exclusion of all other interests which may
be asking for themLBut whose influence on man's mind is

considerably less.
The RTPB, composed of what FCC Chairman Fly had once

called the "best technical minds in the industry",“3 issued an
allocation report that was extremely damaging to the CBS case
and was in support of RCA and its allies. The television panel
of RTPB, after much travail, had come up with the following

recommendations for television:

The Panel...is firmly of the opinion that a substantial
service which will have widespread public acceptance can
be established on the basis of the proposed standards...

(1) Commercial monochrome television broadcasting
should be continued on six megacycle chamnnels and on the
present standards...

(3) Bvery effort should be made to provide a continuous
frequency spectrum of thirty channels for immediate post=-
war commercial monochrome television broadcast. This
spectrum should include the (existing channels below 108 me)e.

k2paivourn, Paul. (President, Television Productions and
economist for Paramount Pictures). Testimony during 1944 Allo-
cation Hearings, Transcript Volume 10-D, October 26, 1944, p. 3382.
This view was b{tterly contested by the representative of the
industrial, medical and scientific services. ™arvelous as tele=~
vision promises to be the public will find it a poor substitute
for...(a) a higher standard of living. I therefore urge the
Commission not to let television demands monopolize the radio
spectrum to the detriment of the real public interest..." (Testi-
mony of Alexander Scnauke. NAB Allocation Hearing Bulletin No, 12,

p. 9).

k3F1y, James L. "As the FCC sees it". Television, Vol. 1,
(Spring 1944) p. 8. Chairman Fly considered the KkirB recommen=
dations as only advisory, however. "In the end the Commission
will have to decide the best place for television in the interest

of the greatest number of people. But in arriving at its decision,[

vou may be sure, it will make use of the best advice it can obtain.”
Although he acted as Chairman during the actual hearings, Mr. Fly
left the Commission on Movember 13, 1944, and thus did not take
part in the ensuing FCC deliberations and decisions.

|
|

¢
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(4) With respect to color television, it was decided that
adequate standards for color television for a six megacycle
channel cannot be established at this time. This action was
taken without prejudice to the continuation of experimenta~-

tion in color television in such channels.

(5) Provision should be made at this time for higher
frequency channels in which experimentation and development
may be conducted looking toward an improved service which
may include color, higher definition and any other improve-
ments which may occur. It is recommended that these channels

be assigned on the basis that they will subsequently be

utilized for commercial broadcasting of the improved tele=

vision service at such time as standards may be adopted.
These recommendations by RTPB Panel Six (Television) were only
tentative, since all recommendations had to be coordinated with
the needs of other services through Panel Two (Allocations).
The suggested continuous frequency band of thirty channels was
badly mangled after it had been reviewed by Panel Two, which
recommended twenty-six TV channels, divided into seven segments
instead of one continuous band. All were to be in the VHF, with
nine below 108 mc. The three uppermost channels were for ®local"
or Ycommunity" station use, with low power and antenna, and would
probably be needed only along the Atlantic seaboard. This final
recommendation by the RTPB was presented to the FCC with the
following list of supposed advantages:“5

1. It would "require a minimum shifting of existing

services.®

bhgnith David B, (Chairman, Panel Six, RTPB: Television).

NAB Allocation Hearing Bulletin No., 1, pp. 13-15.
L5Ivid.
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2. It would "provide a reasonable approximation"to the
ideal of thirty continuous channels.h6

3. It would "provide the ideal service if during the
next few years the services interposed between the proposed

channels could be moved to other frequencies.”

Long-range considerations.-~-The RTPB recommendations also
looked forward to possible use of color or high-definition tele-

vision. It was suggested to the Commission that some thirty
channels, each 20 mc wide (large enough for more than three
standard 6 mc channels) be provided for experimentation and
development. If color television were innovated successfully,
these channels would become the "home® for television. In the
meantime, they could be used for relay purposes as well as
experimentation.h7

Testimony at the FCC hearings showed agreement in nomi~
nating the upper frequencies as television's eventual home. The
number of channels, and their bandwidth, had yet to be decided
upon. Commander Craven suggested immediate allocation of forty
channels in the UHF band, each 13 mc wide. He felt that post-
ponement of experimental allocations until complete propagational

data was obtained could lead to the danger that "the factor of

461t ig hard to see how twenty-six channels, 1n seven
segments ~-- thus requiring expensive receiver tuning components ==
can be considered "a reasonable approximation®” to the original
recommendation of thirty continuous channels.

47smith, David B. NAB Allocation Hearing Bulletin
No. l. Pe 16.
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invested capital in equipment (may force} compromises which are
not the best solution from an engineering standpoint.'hs
FCC General Counsel Denny questioned RTPB Television

Panel Chairman Smith carefully about the possibilities of full
exploitation and competition with the use of about half the
number of VHF channels recommended by RTPB. The reply was a
qualified "no," and pointed out that fifteen channels would be
enough only if "there was a reasonable chance of additional
channels being made available at a later date" since there "must
be some substantial opportunity available® for television to te
®put over."hg Despite general agreement that at least twenty-
five to fifty channels would be needed (probably in the UHF band)
for a satisfactory competitive television service, Smith -- a
Philco executive -- expressed the conviction of that majority
portion of the manufacturing industry following the lead of RCA
toward immediate postwar television, when he declared that:

.6 mc television can be very good and will provide a

very acceptable public service and second that not only

will it take a long time to develcp new standards on

higher frequencies, but also there is no good reason

why the publie should not enjoy our present television

while that research is going on.>

The dilemma faced by members of the RTPB was summed up by

Commissioner Jett:

L8craven, T. A. M. (then Vice-president, Cowles Broad-
casting Company). NAB Allocation Hearing Bulletin No. &4, pp. li4-

“9Smith, David B. NAB Allocation Hearing Bulletin Nn. 6,
PPe l4=15.

501pid., p. 3.
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eeotelevision will find its focus in the years to come in
these higher bands and...some of the developments coming
out of the war will certainly find a useful application in
the television class, It is just a question of time in my
mind as to how soon we can afford to discard or give up
the idea of 6 mc television and concentrate on the ultra-
high frequency system.>l

FCC Chairman Fly had strong notions of the course tele=
vision should take. His foresight is shown in a pungent speech
delivered to the Radio Executives Club of New York in 1944. Any
effect that this speech may have had was unfortunately lost when
Fly resigned at the close of the 194l Allocation Hearings, In
his speech Mr. Fly described what he considered to be the serious
dangers of subordinating every other consideration to the
immediate postwar introduction of television:

Why blow our brains out with a_flood of hot air? I think
we have been doing too much talking on this subject. Stop
talking and get back to the research laboratories and
experimental stations! Let us do our damnest to develop

a better system of television; both we and the industry,
and the public will be the beneficiaries for all time to
comee.

The important consideration remaining is that no one,
today or tomorrow, erect any legal commercial or artificial
barrier that may retard television's advance {from a some~
what improved 6 mc, black and white system to a wideband
gHﬁdsystem), where it will almost inevitably and ultimately

a ®

First, it may be that with the passing of time and

g;rhaps during the war further information will be released.

deed, it is being developed in our own laboratories.

Second, with reserve materials made available and, third,
with the lack of volume materials for broadscale commercial
expansion, we might actually have a golden opportunity to
make the {nitial broad sweep to commercial operations with
a vastly superior, broad band, larger screen and possibly
full color television, in the upper range of frequencies.

Many factors are uncertain. I will not say this can
be done. I challenge anyone to say that the possibility

5ljett, E. K. NAB Allocation Hearing Bulletin No, 6,
P 19.
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should be foreclosed today. No amount of sales and
promotional propaganda will settle questions of that
character now.

Just as the administrator should not supplant the
engineer, the engineer should not put out poliey conclu-
sions under the cloak of technical observations. .

Television is fully authorized by the Commission to
move forward commercially...(and) RCA and NBG are in the
best position to set the pace and for that matter to
project the outcome and that, indeed, is a grave respon-

sibility.
I am rather regretful to see editorials talking about

the necessity of freezing television at the pre-war
standards because there were 7,000 receivers in the
market and in the hands of consumers. Now, that ought
to be a warning to us. If we are going to have that cry
with 7,000 receivers we will never change basically a
system of television when the quantity of receivers may
run into milliogs and the public investment, let us say,
is in billions.

The 1945 Decisions.--It would be hard to overemphasize
the importance of the 1945 decisions on allocations which were
based on the 1944 Allocation Hearings.33 The structure erected
then has remained in existence. The errors in judgment made with

respect to mileage separation, use of only twelve channels and

52F1y, James Lawrence. Speech at Television Seminar
conducted by hadio Executives Club of New York in NBC Studio 6A,
Radio City, New York, May 18, 1944, (mimeo) passim.

531t should be remembered that the principal overt
function of the 1944 hearings was to serve as a basis for United
States proposals to the international postwar allocation
conference, and, unless conflicts with the IRAC report could bz
avoided or reconciled, the State Department might be in the diffi-
cult position of having to choose between them. Accordingly, the
FCC met with IRAC representatives, and the two groups managed to
eliminate all differences. The chief disagreement was over
frequencies for international high frequency ("shortwave") broad-
casting. Although the IRAC was opposed to this service, President
Roosevelt's interest in the subject caused the IRAC to agree o
FCC proposals to grant a substantial nunber of frequencies to this
service. (President Roosevelt's interest and intervention into
telecommunications affairs was more active than any of his
successors to date). Hoover Commission Staff Report, Appendix

page A-II-(C)-6.
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other aspects of television .allocation have continued to plague

the nation. As Commander Craven put it:
.senever before in the history of allocation have we had
an opportunity to make plans for the future equal to that
presented to us here. Today we know more about radio
possibilities than we did in 1920, 1927 and 1936.

Today we do not have the crucial problem of capital

investment in existing commercial equipment as we had in
former years.

Hence, it is not necessary to compromise engineering
to such an unsatisfactory degree as we have been required
to do heretofore. I sincerely hope that all concerned
will have the broadness of vision, the wisdom and the
courage to act wisely for the fgture of broadcasting
service in the public interest. %

On January 15, 1945, the Commission issued a lengthy
proposed report with respect to its tentative conclusions on
allocations. Television would receive only twelve channels in
the VHF, in comparison to the figure of twenty-five or thirty
proposed by the RTPB. Six of these FCC proposed channels were
to be between 44 and 80 mc, and six more between 180 and 216 mc.
Other frequencies formerly allocated to television {notably
between 225 and 294 mc) were needed during and after the war for
government services, and there was no space to be had below 225 mc
to compensate for the six lost TV channels.®® In fact, space was
so scarce that it was proposed that eleven of the twelve channels

were to be shared with government and non-government fixed and

5hcraven, T. A. M. NAB Allocation Hearing Bulletin
No. 9, p. 47.

550ne former TV channel, 102-108 mc, was left unassigned
pending further consideration.
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mobile services on a geographical basis, as long as no inter-
ference to either resulted.56

This scheme would have made it possible to have as many
as seven stations in a city: four below 80 mc and three in thas
upper VHF.57 Although specific assignments to localities were
not included in this Report, the Commission observed that twelve
channels would not be enough to provide a nationwide competitive
service. Such a service would be dependent upon the development
of the UHF (between 480 and 920 mc, to be precise).

Hearings and oral briefs on this proposed allocation
table were held in late February and March 1945. Additional
evidence was presented, some of it behind closed doors to permit
classified military propagation data to be submitted. A few
engineers representing the industry were allowed to attend and
cross-examine witnesses.

The Final Report by the Commission on allocations above
25 m¢ was issued on May 25, l9h5,58 with the exception of the
important VHF sub-allocation between 44 and 108 mc., This meant

56y, s. FCC. Proposed Report in the matter of allocation
of frequencies to the various classes of non-governmental services
in the radic spectrum from 10 kilocycles to 30,000,000 kilocycles.
Docket No. 6551, January 15, 1945.

57The reason why only seven channels could be provided
in any one city, instead of the entire twelve, was because
stations operating on adjacent channels within a certain distance
of one another (on the order of fifty-five miles) would inter-
fere with each other.

58y, S. FCC. Final Report in the matter of allocation of
frequencies to the various classes of non-governmental services in !
the radio spectrum from 10 kilocycles to 30,000,000 kilocycles. [

Docket No. 6651, May 25, 1945.
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that neither FM nor television could make definite plans until
allocations were made to these and other services between 44 and
108 me. The May 25 Report did not restore the 102~108 mec

channel to television, but did give it a thirteenth channel

between 174 and 180 mc. This made six channels below 108 mec, i

and seven on the upper band above 174 mc. Definitive allocations

in the 44~108 mc band were linked to the ultimate decision on FM. .
Three alternative locations of the six lower TV channels were
proposed, and a further hearing and argument was needed to dispose
of this troublesome sub-allocation. The proposal to share TV
channels was retained. The Commission also stated that it
expected "soon" to issue a nationwide assignment plan, even
though it felt that the future of TV appeared to be in the higher
ranges of the spectrum.

The last television allocation report of 1945 was the sub=-
allocation of the 44-108 mc band, issued on June 27, 1945.59 M
was moved to the 88-108 mc band,6° with six channels for tele-
vision (on a shared basis) at L44=50 (the old FM band), 50-72 and
76-88 megagycles. This was in essence one of the three alternate

plans proposed in the May 25 x'epor'c.6l

- 59u. s. FCC. Report of allocations from 44 to 108 mega-
cycles. In the matter of allocations to the various classas of
non-governmental services in the radio spectrum from 10 kiloeycles
to 30,000,000 kilocycles. Docket No. 6651, June 27, 1945.

60Non-commercial {or educational) FM was given 88-92 mc,
and facsimile 106-108 mc, with FM broadcasting permitted to operate

on the later band.

6lThese three plans were in terms of FM's space in the
spectrum: either 50-86 mec, 68-86 mc, or 84-102 mc, TV channels
would be fitted around the chosen FM band, as would also amateurs
and other services.
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Four extremely serious drawbacks to the June 27th Report
are evident. First, it required the sharing of television
channels with fixed and mobile services, a dangerous practice for
a gservice which was highly susceptible to interference. Second,
it discarded the engineering criterion of a continuous band of
channels, thus increasing the cost of sets by requiring more
expensive switch-type components which had to work over a rangs
of 172 mc (from the bottom of channel 1, 44 mc, to the highest :
part of Channel 13, 216 mc) rather than continuous tuning over I
a range of only 78 mc (thirteen channels at 6 mc each). Third,
it rendered obsolete the existing FM investment and delayed the
start of postwar FM on a band of frequencies believed by most
engineers testifying at the 1944 hearings to be less suitable
than its previous band. Fourth, and most importent, it authorized
full-fledged exploitation of television on an inadequate number
of channels, The decision to use the thirteen VHF channeis is
entirely separate from FCC decisions not to adopt CBS!' proposals
for color television on the UHF band. It was unanimously agreed
by Commission and industry that thirteen channels were too few
for a nationwide, competitive service. No provision for
alleviating this situation (other than some plainly labeled
"experimental® channels on the UHF band) was made. In an e&ffort
ostensibly intended to free television from its wartime fetters
and establish the new industry as soon as possible, the FCC

actually bound the new service in a straitjacket.
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Station assignments

The television allocation table.-~-Despite differences of
opinion over the possible irrevocability of the Commission's
allocation decisions of 1945,62 the fact remains that only
thirteen channels were allotted to TV in the VHF. Since tele-
vision was considered so important to postwar America that it
should be encouraged to get a start as soon as the wartime
material shortage permitted, the allocation limitation that
would permit less than 500 stations was more or less ignored.
Although UHF channels were reserved for experimentation, no
incentive was provided for their use. The shape of television,
for some time to come, was thought to have been fixed by the 1945
allocations in favor of those firms (centering uponllCA,whom
enviable patent position was the subject of some comment in the
trade press)63 which had pioneered television in the VHF.

In the late spring of 1945, the FCC's engineering staff
was given the task of preparing a plan for the nationwide distri-
bution of TV stations on a sound engineering basis. The
alternative would have been to drop a group of channels into a
grab bag for distribution on a first-come, first-served basis,

in the way that AM radio developed. The purpose of such an

62Commander Craven felt that: "If you start in the low
definition range and the public buys receiyvers, I think...that you
have an obligation to the public." (HNAB Allocation Hearine
Bulletin Ho. %, p. 49.) On the other hand, Chairman Fly cormented
that "if the Commission is going to concern itself with an invest=
ment of this sort in this band, then we would have to abandon all
hope of improving it in the future."” (NAB Allocation Hearing
Bulletin No. 7, p. 19).

63Te10vision, Vol. 2, No. 4, May 1945, pe 19.

!




allocation plan was to specify (1) the locations at which
stations could be licensed, market-by-market; (2) the number of
stations at each location, so that no part of the nation(particu-
larly rural areas) would be without service, with little or no
interference between stations. This method would also ease the
Commission's and applicant's administrative burden of the
necessity for an engineering determination to see whether a
station on a given channel were feasible in a given locality.
Since the number of channels had been determined, the only other
major variable was the distance between stations operating on

the same or adjacent channels.éh

Most of the propagation data at the Commission's disposal
at that time dealt with the intensity of ground wave or direct
wave signals. However, sparse and not wholly reliable data
relating to what was called tropospheric propagation were
available.65 The FCC engineering staff took the conservative
position that a safety factor should be provided for interference
which might be caused by tropospheric propagation of other
signals. This safety factor took the form of minimum co-channel

- 6bThis allocation table principle is used for FM as well
as TV.

65The troposphere is those layers of earth's atmosphere
lying between the earth's surface and the stratosphere. Radio
waves are often refracted in the different densities, tempera=-
tures and directicns of these layers.
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separations of 200 miles and adjacent channel separations of
about eighty-five miles.66

Using these safety factors, however, made it impossible
to provide more than four channels in the New York City market
and still allow for adequate service throughout the congested
portion of the eastern seaboard.67 This meant that New York City
(always in need of more stations to provide adequate opportunity §
for advertisers and for competition between stations) would not
have three of the seven channels that might be available if the
rest of the country were ignored.68 The Commission issued an
Order of Proposed Rulemaking on September 20, 1945, setting forth
the allocation (or rather, assignment) table for ten of the
thirteen channels among 140 metropolitan districts in the United
States.69 The other three (Channels 1, 12 and 13) were to be
reserved for low-power community stations able to operate with
smaller co-channel separation. This Commission order was essen-

tially the one developed by the staff and assigned only four

66panel Six of the RTPB disgussed the separation problem
at length, pointing out that a minimum adjacent channel separation
would have to be on the order of eighty miles. See Report of
Committee Four of Panel Six (Television), RTFB Document P6CL-

24L0-A, pp. 3-5.
67Bacause of this concentrated population and resulting
congestion, the development of a nationwide TV plan is largely a

matter of providing for adequate and competitive service in the
mortheast U. S. It was generally expressed in the 194 Allocation

Hearings that about thirty channels would be needed for this
purpose.

68Adjacent channel interference would limit a given city
to every other channel, even if no other cities received stations.

69y, S. FCC. Order of September 20, 1945 in Docket
No. 6780. Mimeo No. 85053. _
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channels to the New York area. However, the Commission did
provide for a species of "drop-in,"™ permitting the assignment of
stations to unlisted metropolitan areas more than 150 miles
removed from listed co-channel stations and seventy-five miles
from listed adjacent channel stations.

Although the major aspects of this plan were obviously
based on safety factors which took account of tropospheric inter-

ference, the Hoover Commission Staff Report claims that:

There is some doubt as to whether the Commission proper was
fully aware of this source of interference. None of the
persons with whom this question has been discussed has any
distinct recollection of what took place. The engineers
believe it is entirely possible that they did not mention
tropospheric interference to the Commission because they
were not too sure of their data and feared that their
safety factors might be cut down because of the weakness

of the underlying support. It nevertheless is difficult

to believe that the Commission proceeded in total ignorance
of troposphere. The mere fact that only four stations were
allocated to New York, when seven were theoretically avail-
able there woy%d be sufficient to require an engineering
Justificat{on

At hearings held pursuant to the September 20 proposed

Order, the most active participant was the Television Broad-
casters Association, which had the support of many existing and
potential television licensees, particularly in the New York
area. Earlier in 1945 the TBA had submitted a proposed plan
which contemplated seven stations in New York but made no
provision for stations in many other important localities in the
northeast. At hearings held in the fall of 1945, the TBA argued

for seven channels in New York, while countering the objections

, 70Hoover Cormigsion Staff Report, Appendix page A~-Il
{D)-7. Appendix A-1I{D) 1is drawn upon extensively for this section.
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to its earlier proposed plan. Itsrevised plan suggested that
two of the three "community channels"™ be used for full=power
stations and that directional antennae be employed.

The Commission, quite sensitive about the industry's
desire for as many stations as possible in New York (particularly
since that would also be in accord with the FCC's expressed ideas
on competitive TV service), directed its staff to investigate
the directional antennae proposal of TBA. The staff concluded
that the scheme would not work, partly because it was unlikely
that the Civil Aeronautics Administration would approve the
sites necessary for such directional operation (the existence of
several forests of towers around a town becomes a distinct flying
hazard). As a result, the FCC directed the staff to develop a
plan which would achieve the basic objectives of the TBA plan
without using directional antennae.

A revised plan was reported on November 21, 1945. It
seemed to adjust all complaints. Seven channels were provided
for New York City, and directional anteunae were omitted. This
was accomplished by retaining only one community channel and by
using community stations where high-power directional stations
were suggested in the TBA plan. In addition, and most important,
ntelevision stations have been located somewhat closer together
in the eastern part of the United States than was dons in the

original Commission proposal."71

71y, 8. FCC. Report of November 21, 1945 in Docket
No. 6780, Mimeo No. 86536. (pp. 2-3.
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No allocation plan will give something for nothing. In
this case, the price of seven channels in New York was neglect
of the safety factors previously deemed necessary to protect
television against tropospheric interference. Instead of the
200-mile separations proposed in the original staff plan, the
plan adopted by the Commission called for separations on the
order of only 150 miles, which allowed for only groundwave and

not tropospherically propagated interference.

What happened to troposphere between September and November
1945 has not been readily ascertainable. One thing does
seem to be reasonably clear ~~ the engineering staff was
not too strong in its handling of the problem. Apparently
the engineers were convinced that the Commission was going
to place seven stations in New York, and as many stations
as possible in other large metropolitan centers, whatever
the consequences might be. They either wearied of warning
the Commission about tropospheric interference or just

were resigned to the probable futility of pressing the
point.
How much the Commission knew about troposphere can

only be hazarded. The probabilities are that the Commission
was aware of the phenomenon, but was unwilling to reject the
industry's demands on the basis of a largely unknown
quantity. Whatever the state of the Commission's knowledge
may have been, it adopted a TV allocation plan without
providingzan adequate safety factor for tropospheric inter-

ference
Another negative comment on the Commission's plan came from a

scientist at the Bureau of Standards Central Radio Propagation

Laboratory some years later:

There i3 no doubt in my mind after the conference and
after the committee discussions that better engineering
guesses (Class C estimates in JTAC terminologyj can be
made than were used in setting up the TV allocation

7zlioovex‘ Commission Staff Report, Appendix page
A-II(D)-9.
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plan in which the guess was made to ignore both (tropo-
spheric propagation an$ the effects of irregular terrain
near the transmitter).?3

Sharing of Channels and U. S. border assignments.--After

complaints from both sides, a group of Commission engineers
concluded in 1946 that sharing of television channels with safety
and special services would not work on either a technical or an i

administrative basis.

For some reason, this situation could not be brought to the
Commission's attention until the spring of 1947 when now .
Commissioner Sterling was appointed Chief Engineer. The §
Chief of the Allocations Division, McIntosh, and Miles, the 0
Chief of the IRAC Branch, convinced Sterling that sharing

was not feasible. This conclusion was confirmed by

Sterling after conferences with the industry in June. 7%

The engineers devised eight plans which might remedy the
situation. At a meeting held while the International Tele-
communications Conference was in session in Atlantic City,
Commissioners Denny and Jett joined with the FCC engineering
staff in selecting the most desirable alternative. This was to
delete Channel 1 (on which only one grant had been made), and to
allocate the 44=50 mc band to the fixed and mobile gervices, thus

enabling the Commission to eliminate sharing on the vemaining

twelve channels.

73Carroll, Thomas J. Observations on the problems put
before the Ad Hoc Committee, Attachment B-l to the Report_of the
Ad Hoc Committee for the evaluation of the radio propagation
Tactors concerning the television and frequency modulation broad=- |
casting services in the frequency range between 50 and 250 mec; to |
the Engineering Conference in the matter of Dockets 8736, 8975 and |
9175 (1948-52 allocations and color hearing), May 31, 19L9. pe 1.

FCC Mimeo 36830.

() 7hHoover Commission Staff Report, Appendix page A~II
D)-10.
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Another factor, which caused even more confusion and
congestion in some parts of the country than the sharing of
channels, was the establishment of television in Canada and Mexico.
Prior to 1947, Canada had taken the position that it would wait
until the UHF was opened before licensing any television
stations.”? Canada announced, at an NARBA meeting in Cuba in
November, 1947, that it intended to go ahead on the VHF band after

all. It was agreed at conferences between the U. S. and Canada
that modifications should be made in the FCC's allocation plan
80 as to prevent interference between stationa located in border
cities. This led to the current Agreement, by which a definite
allocation is made to stations lying within 250 miles of either
side of the border.76 Later, a similar agreement was made with

Mexico.77

75see the (Canadian) Royal Commission on Broadcasting,
Report. Ottawa: Queen's Printer, March 15, 1957. Volume 1,
pPpP. 18 and 228. The inescapable result of most of Canada's popu- !
lation living close to American cities was expressed in the phrase:
¥.soif the end of the American television winter comes, the
Canadian spring cannot be far behind"” (p. 192).

76Agreement between the United States and Canada which
Assigns Television Frequency Channels to Cities within 250 miles
of the United States Canadian Border. Effected by exchange of
notes signed at Ottawa April 23, 1952, and June 23, 1952. Entered
into force June 23, 1952. TIAS No. 2594.

77Agreement between the United States and Mexico which
Assigns Television Frequency Channels to Cities within 250 miles
of the United States-Mexico Border. Effected by exchange of
notes signed at Mexico City August 10 and September 26, 1951.
Entered into force September gg 1951, TIAS No. 2366. (Modified
by TIAS No. 2654, June 25, 1952).




162

1947 Allocation decisions.=-~Taking into consideration

Canadian allocations, the additional crowding caused by deletion
of Channel 1, and testimony and engineering evidence78 given at
hearings that started on November 17, 1947, the Commission's
engineering staff was instructed "to prepare the revised allo-
cation plan on the same basis as the first plan."79 This meant
that once again tropospheric interference was not to be taken

into account.

The Commission made no mention to the staff of the problem
of tropospheric interference because, and this is quite
clear, it_wgs wholly unaware of the existence of the
phenomenon.

Although the Hoover Commission Staff Report makes the point that
®yirtually all" of the Commissioners had not been in office when
the original plan was adopted, there was a great deal of '
experience overlap.81 The staff, including some who later became

78Hany FCC engineering experiments and tests had to be
made on a cooperative basis with industry, since the Commission
was financially unable to assemble all of the necessary equipment.

() ?9Hoover Commission Staff Report, Appendix page A-II-
D -120

801p14.

81-The original plan, dated November 21, 1945, found the
following men on the Commission: Walker, Wakefield, Durr, Jett,
Porter, Denny and Wills. All of these, with the exception of
Porter and Wills, had participated in the 1944 Allocation Hearings
(Denny in the capacity of FCC General Counsel). . By January 2,
1948, only Walker and Durr remained. The new Commissioners,
however, included a former General Counsel of the Commission
(Hyde), a highly experienced former Assigtant Chief Engineer
(Webster), and a former Chief Engineer (Sterling). The remaining
newcomers were a former Congressman (Jones) and the director of a
newspaper-owned radio station, who had also a great deal of
administrative experience in Federal agencies over a ten year
period (Coy). Although the turnover appeared almost complete
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Commissioners, was fully aware of tropospheric interference, with
its authoritative knowledge butressed by recent industry and
military research. However:

Apparently (the staff) took the Commission quite literally

when it was instructed to apply the same standards which

had served as the basis for the 1945 plan. The Commission

did not ask the staff for a detailed account of the

factors which went into the original plan, and the staff

did not volunteer that information. As a result, the plan

finally presented to the Commission by the staff proceeded
on the same bzsic disreﬁard of tropospheric interference

as had the first plan.8
During the early part of 1948, the Commission was

occupied with many television allocation problems. These included
revision of the Commission's report on deletion of Channel 1,
the modified TV allocation plan, rule-making proceedings stemming
from the reallocation of frequencies, and finally, an investi-
gation of the status of research on use of the UHF band.83 After
a great many revisions, on May 6, 1948 the Commission made public
its decision on the deletion of Channel 1 and concurrent cessation

of the sharing of other television channels with fixed and mobile

services.84 Although the television broadcasting industry

(Durr left on June 30, 1948), at least three of the new Commis-
sioners should have carried a wide experience in the area of tele-
vision allocation to their new jobs.

(D)-12 82joover Commission Staff Report, Appendix page A~II

83U. 8. FCC. Notice of proposed rule-making in Docket

No. 8972, 1 Pike and Fischer Radio Regulation, Par.91:32. The
Commission held hearings in September 1948 to expiore the

industry's activity (or inactivity) in developing the highsr
frequencies for television use.

84y, 8, PCC. Report_and Order of May 5, 1948 in Docket
No. 8487. 1 Pike and Fischer, Radio.Regulation, Par. 91:13.
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objected to the deletion of Channel 1, it was generally agreed
"that twelve exclusive television channels were preferable to
thirteen channels, twelve of which were subject to sharing.85
In the course of its May 5, 1948 report, the FCC reiterated its
opinion of three years previous that:

.oothe Commission is still of the opinion that there is
insufficient spectrum space available below 300 megacycles
to make possible a truly nation-wide and competitive tele-
vision system, Such a system if it is to be developed,
must find its lodging higher up in the spectrum where more
space exists and where color pictures and superior mono-
chrome piggures can be developed through the use of wider
channels.

The Commission admitted that deleting a channel "does make more
difficult the establishment of a nation-wide system on frequencies
below 300 megacycles, However, the Commission is convinced that,
on an overall basis, a generous allocation has been made for
broadcasting, including television...."87 A great many industry
appearances and oral briefs failed to substantially modify
the May 6, 1948 proposals, which went into effect on June l&,
1948, 88

On May 8, 1949 the Commission proposed a new plan for the
geographical assignment of stations. A revision of the allocation
table was prompted by "increasing demand” from potential broad-
casters in metropolitan areas to assign them certain unassigned

channels which could have been used for nearby small cities.

85Ivid., par. 91:67.

86lpid., quoting from allocations report of May 25, 1945,
pp. 99-100.

871bid.
88y, s, FCC, 1lith Annual Report-1948. pp. 39-40.
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The proposed separations were 150-mile co-channel and 75-mile

adjacent channel, "wherever possible"”.

Such separations meant, in a number of cases, that fairly
large cities would receive only one channel and in some
cases, no channels. In such instances, the geographical
separation was reduced to accommodate the city. 1In
eritical cases, the distance fiéures were drastically
reduced to meet the situation.€

The interference situation was also becoming acute,
caused by only the 50-plus stations then on the air. The effect
of narrow separations was heightened by the unusual propagation
conditions resulting from the peak of the sunspot cycle.
Complaints from the broadcasters and the public reached the
Commission in large numbers. At the September 13, 1948 Industrye
Commission conference to discuss the allocation table, Chairman
Coy suggested that a six to nine month study of the allocation
situation with particular respect to tropospheric interference
might be necessary. Coy summarized the problem as follows:

The geographical allocation plan for television now pending
reflects a continuing effort to obtain the maximum number
of assignments with the few frequencies available. We
have continually thrown away the 'safety factor'! of greater
mileage separations in a series of progressive (sic) steps,
and today the assignments on these 12 channels are exposed
to interference due to tropospheric propagation, because
of the relatively close °8acings between stations in many
sections of the country.g

This...raised the question of whether we want adequate
planning reflected in the television service or whether we
are going to yield to the insistent pressures of applicants
who are now willing to take whatever they can get but who,

89Coy, Wayne. Opening statement at conference of
September 13, 1948, in Dockets Nos. 8975 and 8736, FCC No. 26714.

|
i 90Ivid., para. 51(b).
|
l
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like persons now holding authorizations, will then want
large service areas and protection from interference.

It seems obvious that if we are to pursue the procedures
I have been talking about, the processing of applications
will necessarily need to be held up pend18§ the adoption
of a final rule on a new allocation plan.

After further hearings held from September 20 to 23, 1948, the
Commission ordered:
Pending determination of future TV channel allocations,
the Commission on September 29 ordered applagations for
new TV stations placed in the pending file.

They remained there, not for six months, but for nearly four

years, in the now famous "freeze”.

Harbingers of tropospheric interference.--Although

Chairman Coy said of tropospheric interference: '"We cannot close
our eyes to new scientific data,"” the evidence is clear that the
Commission and the industry had managed to close their eyes to i
a great deal of available data, some obtained from as long before
as 1932. Reports were available describing beyond-the-horizon
communication of 168 miles on 600 mc, 161 miles on 500 mc, 200
miles on 61 mc, several thousand miles on 56 mc, 300 miles on

112 mc, and even reports of BBC television broadcasts in the 45 mc
band being picked up in the United States at certain stages of

the sunspot cycle.

One of the most obvious and well publicized examples of
over-the-horizon VHF propagation was the off~the-air relaying of
television broadcasts between WNBT (RCA) in New York City, and
WRGCB (General Electric) in Schenectady. Reception from the

91l1vid., para. 56.
92y, §. FCC. 1lith Annual Report-1948. p. 6.
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Empire State Building in New York had been noticed consistently
at GE's transmitter site in the Hilderberg Mountains starting
with the historic telecasts from the New York World's Fair in
June 1940. This distance of 129 miles was at least fifteen
miles past that which conventional propagation theory would
predict, even taking into account the extreme heights of both
transmitting and receiving antennae. The relay system was in
constant operation throughout the war years, and ended only when
FCC regulations required that common carrier (AT&T) program
transmission channels be used for networking. Both companies
desired immediate postwar operation on the VHF band in order to
sell receivers (RCA and GE) and transmitters (GE), as many and
as soon as possible. Accordingly, neither of these two giants
of the electronics manufacturing industry mentioned their "hand-
writing on the wall"™ experience with tropospheric propagation
at any FCC hearing.

The Commission itself, although severely limited in
laboratory facilities and staff, had been studying tropospheric
waves since 1940.93 However, the 1939 conclusion that it was
too early to form an opinion as to the suitability of bands above
150 me9% was valid until the 1944 Allocation Hearings brought in
more evidence. There is still a shortage of the sort of propa-
gation information the FCC needs for broadcasting in the VHF

and UHF, and even today the Commission must rely upon the

93y, S. FCC. Annual Reports. 1940-1949,

94y, s. FCC. Second Report of Television Committee,
November 15, 1949, pp. 17-18.
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Television Allocation Study Organization (TASO) for data its own

laboratories cannot supply.

It is difficult to consider any engineering #laws® of
propagation immutable in the face of the history of scientific
and engineering progress. RCA's Sarnoff twenty years ago
expressed the opinion that he would hesitate "to question the i
ability of science...to overcome the visual-horizon difficulty i

|

in television broadcasting."95 This prophecy has recently come
true, as a matter of fact, with the military and civilian develop- i

ment of various "scatter” techniques for sending VHF, UHF and

SHF signals far over the horizon.96

Two of the most strident Cassandras who raised their
cries of warning about tropospheric interference were Commander
Mcbonald of Zenith, and Major Armstrong. MeDonald, in a June
1947 letter to Chairman Denny, stormed:

The interference now plaguing television on this band is
trivial compared to what will happen when new stations

now authorized take the air. Then there will be intoler-
able interferencc between television stations in different
cities assigned to identical channels....Two injustices
have been done, and both television and FM have been
seriously injured, as a result of the engineering errors
of 1945.  Why not face the facts and correct the situation

95Sarnoff, David. Quoted in Archer, Big business and
radio, p. 456.

96nNew radio beams to aid in defense.” New York Times,
July 17, 1955. U. S. FCC. Notice of proposed rule making in
the matter of amendment of part 2 of the Commission's Rules to
provide specifically for the fixed service utilizing tropo-
spheric scatter techniques. Docket No. 11709, May 11, 1956.
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now, before further damage is done? You can do so by

moving television irmediately to its ultimate permanent

home you have provided in the frequencies above

500 mc...99

In 1949 Armstrong outlined to a Senate committee his
arguments against the Commission's dependency upon a staff which
takes "positions of advocacy, and then to attempt to establish
that the scientific facts, the laws of nature supported these
positions.” He illustrated his attack with a discussion of the
¥errors of fact™ which led to moving FM into the 100 mc band,
and then "with complete inconsistency" giving the released
channel to television, which was "twenty-five to fifty times as
vulnerable to interference as FM." After quoting McDonald's
letter, and mentioning a brief by himself to the Commission on
October 7, 1947 pointing out that Mtelevision was in engineering
trouble” and should be engineered for the 500 mc band, Armstrong
claimed that the Commission "pald no attention" to either
statement.98
Armstrong declared that the Chief of the Technical

Information Division of the FCC had presented a memorandum to
the Chief Engineer on June 26, 1947, pointing out the difficulties
TV would encounter from tropospheric phenomena. (This memo was

unearthed from the FCC's confidential files as the result of the

97McDonald, E. F. Quoted in Lessing, "The television
freeze", op. cit., p. 127.

98Armstrong, E. H. Statement submitted to U. S. Senate
Commerce Committee, 8lst Congress, First Session, hearings on
S. 1973. June 17, 1949, pp. 140-142.
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Senate committee's investigation of another matter.99) After the
#freeze” had thoroughly vindicated Armstrong's position, he did
not waste the opportunity to point out that RCA's Dr. Jolliffe
had been one of the first to scoff at Armstrong's "television

is in engineering trouble™ statement in 1947.
Finally, the inventor attacked the Commission itself,

to state with a good deal of insight (and prejudice) that the:

Conmission has not, except during brief periods, been an
effective instrument of congressional policy. Whether
because of its ineptitude, or because of influences
brought to bear upon it, or for whatever causes, the
Commi.ssion has permitted the dominant factor of the
industry -- the Radio Corp. of America -- to run away
with the ball. It has permitted that corporation, in
the interests of its patent monopoly and for its finan-
cial advantage, to establish teiggision broadcasting on
an unsound engineering basisSes.

Frequency modulation and television allocation, Armstrong and

the Congress

The 1940 c¢lash between the backers of television and the
backers of FM radio broadcasting was only the first of several.
From 1944 through 1947, FM and TV were struggling for the
mutually exclusive right to occupy spectrum space in the 4,0-50 me
band. The last ditch attempts by Major Armstrong to retain the
lower band, in the face of RCA opposition at all levels, would
make a fascinating case history of allocation decision making.

RCA's need for space with familiar propagation characteristics

99Lessing, "The television freeze", op. cit., p. 158;
Armstrong statement before Senate Commerce Committee on S. 1973,
op. cit., p. 141,

looArmstrong statement before Senate Commerce Committee
on 8. 1973, op. cit., p. 14l.
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on which to inaugurate television as soon as the war ended was
matched by Armstrong's determination to protgct and nurture FM
at the critical juncture when it had an opportunity to ride the
postwar buying crest and possibly supplant AM radio. The
Commission's decision to move FM "upstairs” was based largely !
upon testimony later proved incorrect, and was in the face of |
the contrary opinion held by the vast majority of propagation !
experts. If this testimony, which was so important with respect

to FM's future, had been applied to the television allocation l
plan, it is possible that a much sounder allocation plan would
have been promulgated for television in 1945.

Armstrong did not surrender when the 1945 FCC decision
went against FM. He used every available means for recovering
the 50 mc band, in addition to appeals and petitions to the FCC.
Chief among these tactics was a series of investigations in both
the House and the Senate, sparked by Major Armstrong's ability
to persuade Congressmen that his cause was just. Much Congres-
sional interest in television (Senator Tobey's, for example)
stems from Armstrong's fight against RCA and the television
industry.

The fight between RCA and Armstrong resulted from the
following situation: In order to allocate as many channels below
100 me as possible to television in keeping with RCA's plans for
television on those channels on which it already had a great isal
of experience, FM had to be moved "upstairs" from the 40-50 mc

band to the less desirable £88-108 me band. This was accomplished
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after maneuverings during the 1944 Allocation Hearings. It should
be remembered that, as a general rule, the lower a station is in
the spectrum the further its signal will carry. This explains
much of the present disparity in range between UHF and VHF
television stations, and even between VHF channels above and
below 88 me. FM broadcasters objected strenuously to losing the
wider coverage of the 40-50 mc band and also complained bitterly
of the loss of investment in lower band equipment and the hiatus
while the half million listeners replaced their receivers. In
giving the old FM band to television,10l the Commission had to
disregard the preponderant weight of opinion and evidence from

outstanding propagation experts.lo2

The FCC apparently relied upon the testimony of a former
Assistant Chief Engineer, Kenneth A. Norton, who testified on
the basis of classified propagation data that interference could
be expected on the 40-50 mc band which would be detrimental to

1°1Actually, only the band 44-50 mc went to television,
ang th%s channel was deleted in 1948 before extensive use was
made of it.

1024 RTPB, after a series of conferences between Tele-
vision Panel and the FM Panel, compromised on an allocation to
FM of seventy-five channels, 500 kc wide, between 41 and 56 mc.
This was somewhat less than the original request of the FM Panel,
which was for eighty to 100 channels. However, the reccomendation
was that these channels be "in the vieinity of 40 megacycles
and...s0 assigned that they shall be continuous with and inciude
the present FM band." Most industry witnesses before the FCC
during the 1944 Hearings supported this compromise particularly
the engineers. (Jansky, C. M., Jr. Chairman of RYPB Panel 5
FM broadcasting NAB Allocation Hearing Bulletin No, 1, p. ll’.
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high-fidelity FM.103 It was not explained how the Commisgssion
could disregard all other evidence on propagation, presented by
the greatest experts in the field, as well as the economic

dislocation which resulted from rendering obsolete a half-million

receivers and some fifty stations.104

Not one of the three alternative plans suggested by the
FCC in its May, 1945, Report contemplated the use of the old FM
band from 42 to 50 mc. The two surviving alternatives (one was
unanimously discarded as munfeasible™) were the bands 50-68 mc
and 84-102 mc. Although Armstrong, RCA, RTPB, TBA, FM Broad=
casters, Inc., Zenith, RMA and others ostensibly favored the
first (or lower band) alternative, "the FCC. elected to swim

against the tide", with only Philco, Motorola and Halicrafters

(of some twenty manufacturers of receiving sets) applauding the

move "upstairs".lo5

The May 1945 report of the Commission devoted fifty pages

and two appendices to a minute examination of all possible types

103Norton's testimony was apparently refuted, leading
to a retraction some years later. This secret testimony exposed
the FCC to a great deal of Congressional criticism.

104The Commission claimed that the possibility of inter=-
ference on the 50 mc band was especially important to FM since
it was being sold on an ninterference-free™ basis. When it was
pointed out that most of this interference would take place in
very thinly populated areas, the FCC replied that its duty "to
make available to all the people...an efficient radio service"
required full and satisfactory service to rural areas. Also,
set manufacturers would give no assurance that their sets would
reject the proper ratio of interference. U. S. FCC. Report of

Aliocations from 4b to 108 megacycles, op. cit., June 27, 1945,
p. 3.

105ynite, op. cit., pp. 136-137.
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of interference to FM, disposing of TV in a mere four pages
without any mention of interference. Lessing reminds us that:

The engineering caliber of these deliberations may be
judged by the fact that the band from which FM was ejected,
because of what new FCC Chairman Paul Porter called
intolerable interference in that area, was tentatively
reassigned to TV, which is technically at least twenty-
five times more vulnerable to disturbances than FM.

Later this band was turned over to emergency Services,
such as police and fire-department radio, in which the
requiremeyag for dependable transmission are even more
exacting.

However, the Commission insisted that:

eseits primary concern in making allocations between 44 to

108 megacycles is that FM shall be assigned the frequencies

best adapted to its needs. All of the other services for

which provision is made in this portion of the spectrum,

have allocations in other portions of the spectrum, so

that they are not wholly dependent upon their assignments

here. FM, on the other hand, is receiving assignment only

in this portion of the spectrum, and accordingly it is

essential that it receive an aliocation which will give

it a permanent locus, as free af gossible from inter-

ference and other shortcomings. 0

The June 27, 1945 report went on to describe the high

levels of "sporadic™ interference which could be expected around
40-50 mc, and presented figures which indicated even longer
ranges possible on the high band. Although Armstrong would hardly
be likely to agree, the Commission stated that "there is now
substantial agreement that the band (42-50 mc ) for which these
receivers were made is wholly inadequate and unsuited to FM

reception."lo8 This "agreement” was further explained as meaning

1°6Lessing, "The television freeze." op. cit., p. 127.

107y, 5. FCC. Report of allocations from 4l to 108
megacycles, op. cit., p. 1.

1081pid., pp. 4-5.
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that persons appearing before the Commissionts June 1945 hearings
®yere willing to assume that the predictions as to interference
contained in the Commission's report were accurate."109

Even if the figures and the reasoning applied by the FCC
to the FM allocation situation were perfectly correct according
to then-available knowledge of the spectrum, the question is
still unanswered as to why television was given the L44=50 me
channel. If interference conditions required the spacing of FM
stations out to between 260 and 320 miles in the VHF band, 110
why was television, with its inherently more interference-prone
signal, permitted to use this region of the spectrum? It appears
that knowledge of the upper spectrum was sSo uncertain that
television interests desired every channel possible on the
familiar lower portion of the VHF band. It should be remembered
that virtually all experimental and the handful of commercial TV
stations then broadcasting were below 108 mc. Delay and expense
would result if the bulk of television broadcasting were assigned
to the upper band.

Although Armstrong accepted the allocation of 88-108 mc
for FM (where FM could have 100 channels instead of forty), he
refused to relinquish all of the advantages enjoyed on the
4,2-50 mc band. In 1948, the last of his various petitions to the
FCC was turned down. Armstrong had asked that a part of the old

band be retained by FM for long-distance interecity off-the-air

1091bid., pp. 3.

110y 3. FcC. Report of allocations from 4k to 108 me,
op. cit., p. 12.
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relaying of FM programs, and that this service be allowed to
broadcast to those members of the public who still had receivers
for the 42-50 mc band.111 However, by 1948 the Commission could
point to the needs of the safety and special services which were
slated to occupy the 40-50 mc band. FM was chastised for seeking
to extend the "cut-off"™ date for broadcasting on the old band
for another two years from December 1948, since they had been
warned "as early as July, 1945" that they were to be evicted.112

Unable to make headway with petitions to the FCC,
Armstrong turned tv the Congress. Many members of Congress,
interested in the complaints of constituents who held now-useless
FM receivers and who lived outside the reduced service area of
stations in the new band, were willing to listen to Armstrong
at almost every opportunity.113

There were two main reasons for Congressional interest
in FM. First, Congressional Committees are often rather touchy
when told not to poach on the "purely technical®” grounds of the
regulatory body they set up to handle "details!'. Although not
possessing the "experteze™ of the regulatory agency, Congress

cannot resist the opportunity to dabble whenever the "experts"

1ly, s, FCC. Memorandum Opinion and Order in the matter
of Amendments to the Commission's kules and Regulations Governing
Sharing of Television Channels and Assignment of Frequencies to
Television and Non-Governmental Fixed and Mubile Services,
Docket No. 8487, September 16, 1948.

1121bid., Footnote 2 to para. 1l.

113Armstrong either testified or submitted a statement
concerning FM's shabby treatment at the hands of the FCC and RCA
at virtually every Congressional hearing having anything to do

" with broadcasting from 1943 until his death in 1954.
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£all out among themselves. After all, virtually every engineer-
ing decision by the FCC can be said to have a social or political
aspect, particularly broadcasting decisions which affect the

public at large. Although there are very real dangers in
attempting to superimpose political decisions on technical
problems, the legislature obviously feels that political and i
social considerations are just as valid as the economic and |
competitive considerations often considered as overriding by the '
FCC. There have been several cases of Congressional attempts

to steer technological factors to satisfy political ends: the
Davis Amendment designed to distribute radio frequencies among

the states (without regard to the differences in area involved)il4
the restrictions on the power allowed AM clear channel

stations,ll5 and the Lemke Resolution to allow FM to concinue

to use the 42-50 mc band.

The second reason for the intensity of the two Congres-
sional investigations into FM in 1948 appears to be the respect
given to Major Armstrong. This attitude toward Armstrong is
easily warranted by his numerous inventions, which have contri-

buted so much to broadcasting.l16 Armstrong's personality

11k communications Act of 1934, Sec. 307(b). (Repealed by
P. L. 652, 7hth Congress, June 5, 1936).

1153, Res. 294, 75th Congress, June 13, 1938. Subse-
quently, an extended hearing was held by Senator Tobey in April
1948, on S. 2231, 80th Congress, 2nd Session, Ta limit AM radio
broadcast stations to 50,000 watts and tc provide for duplicating
of clear channels.

1161, addition to FM, Armstrong was the inventor of the
superheterodyne receiver (still universal on A¥), the regenerative
or "feedback™ circuit, the super-regenerative eircuit, and several -

l
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appears to have been a major factor in persuading various
Congressmen to support his views. In addition, there has always
been respect in certain liberal Congressional circles for a man
willing to spend a large personal fortune, earned by his broad-
casting inventions, to fight "big business™ This has been
coupled to a general suspicion that agencies such as the FCC
were too sympathetic to the regulated interests. Senator Edwin
C. Johnson of Colorado was a frequent attacker of monopoly in
radio on the Senate floor. Armstrong also cultivated:
Senator Charles W, Tobey, the Bible-thumping Senator from
New Hampshire, who lived not far from Rye Beach. Armstrong
drove over to have luncheon with him one surmmer's day, and
from all accounts the occasion had some of the features oif
an old-fashioned revival meeting. Out of all this came a
Joint Senate and House Resolution -~ sponsored in the
House by Representative William A. Lemke, a Republican
maverick from North Dakota -- which proposed t¢c¢ crder the

FCC to restore Eart of FM's former band for high-power
relay purposes.il?

Senator Tobey was so impressed by the Major's cause that he
supported it at every possible opportunity, and called him the

"foremost expert in radio science todayn 118
This Congressional interest led to hearings on FM broad-

casting in both the Senate and House in 1948. Senator Tobey's

other theoretical contributions of the greatest importance to
the develorment of radio.

117Lessing, Man of high fidelity, p. 270,

118Hearings before a subcommittee of the Committee on.
Interstate and Foreign Commerce, U. S. Senate, 80th Congress,
1st Session, on S. 1333, A bhill to amend the Communications Act
of 1934, and for other purposes. June, 1947. p. 489.
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hearingsll9 also concerned themselves with RCA patent policies.
Representative Lemke's committeel?0 wished to turn back the
clock on the decision to move FM to the 88-108 mc band in the
interests of rural listeners who could receive FM in the lower
band much more readily, due to its longer range and spacing of
channels for covering wide areas rather than single markets.

The Senate hearings attempted "with a sense of outraged
feelings and indignation"121 to impeach the Commission for
relying upon Norton's testimony in the 1944 Allocation Hearings,
to the exclusion of the opposing opinions by almost all American
experts on allocation. It came out that a closed meeting of
military and civilian experts (under the aegis of the RTPB FM
panel) had proved an error in Norton's calculations, but that a
report of the meeting, edited for release by the FCC!'s staff,
had "mysteriously" shown the opposite conclusion. Armstrong's
deduction was that the Chairman of the Commission, Paul A Porter,

119Hear1ngs before the Senate Interstate and Foreign
Commerce Committee, 80th Congress, 2nd Session on Certain_charges
involving develogment of FN radio and RCA patent policies.
March, 30, April <3, May 12, 13, 21, 1948. Hereafter referred to as
"y, S, Senate, Commerce Committee, Hearings, Proggess ol FM radic.”

120hearings before the U. S. House Committee on Inter-
state and Foreign Commerce, 80th Congress, 2nd Session, on H. J.
Res. 78, a Joint Resolution Relating to assignment of a section of
50-mezacycle band of radio frequencies for"frcouehcx_mpdulation i
FH]. February 3, &, harch 31, April 1, 1948, Hereafter cited as
. S. House Commerce Committee Hearings, Radio Frequency Modula-

tion,

As early as the second pare of these hearings, Lemke's
impartiality is indicated by the statement!: "There is no reason
why the 50-megacycle band should not be returned to frequency
modulation” despite the needs of the safety and special service.

121y, s, Senate, Commerce Committee, Hearings, Progress of
FM radio, p. 357.
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had already made up his mind and was not to be deterred by any
facts from the experts.l22, 123 The Senate committee extensively
probed into the "editing" of the classified transcript of
Armstrong's cross-examination of Norton.l24 Representative Lemke
also probed into Norton's testimony, as well as the supposed
motives of the manufacturers and the Commission in "boxing-in” FM,
These two sets of hearings are excellent examples of an
attempt to use Congressional pressure to change decisions of the
FCC. Although the merits of the case appeared to favor FM, it
is difficult to see what Armstrong expected to obtain from these
1948 hearings. By this time, the decision to give Channel 1 to
the Safety and Special Services had been made. The entire 40-~50 mc

band was thus occupied with services having a demonstrable

priority in the spectrum on the grounds of protection of life and
property. Once the decision had been made to move FM to the
88-108 mc band, the legitimate needs for space below 100 mc
forced the Commission or gave them an excuse to complete the

transition as rapidly as possible so that the new tenants might

Bove in and unpack.

1221essing, ¥an of high fidelity, p. 258.

123nr, Porter, a former legal counsel for CBS, was quoted
as saying in March of 1940 that: '"if there is a confiict, as
there appears to be in the allocation problem with respect to
television and frequency modulation, it is the opinion of the
Columbia Broadcasting System that preference should be given to
the new public service of television rather than an additional
system of aural broadcasting.” U. S. Senate, Commerce Committee
Hearings on S. 1333, June 1947, op. cit., p. 490,

124y, 8. Senate, Commerce Committee, Hearings, Progress of
FM radio, pp. 169-171, 338-378.




181

It should be remembered that FM received an allotment of

100 channels on the upper band as compared with forty on the
lower.125 Armstrongt!s 1947-48 petitions to the FCC did not
seriously suggest that the Commission reverse its decision to
move FM Mupstairs.? Instead, he asked for the use of some
channels in the 42-50 mc band for "relaying purposes only."
Doubtless it was in Armstrong's and the FM Association's interests
to continue broadcasting for as long as possible on the low band
to the already existing audience, while at the same time
preparing the 88-108 mc band for occupancy.
Although Armstrong had managed to stir up a great deal
of Congressional resentment over the Commissionts treatment of
FM, little practical aid was given the medium. The 42-50 mc
band remained assigned to other services on a permanent basis,
and FM, willy-nilly, had to survive or fail on the 100 mc band.
One aspect of the many hearings held by the House and
Senate in the period 1947-1949 was a general tightening up of
some of the procedural and organizational sections of the Communi-

cations Act. One section of the McFarland B111126 prohibited

the resignation of an FCC Commissioner to accept jobs representing

125gven this wasn't considered enough. J. N. Bailey of
the FM Association asked for another "20 or 30 FM channels to the
present band below and contiguous to 88 megacycles.™ U. S.
Senate, Commerce Committee Hearings on S. 1333, June 18, 1947,
9p. cit., p. 210.

1265, 1973, 81st Congress, and S. 658, 82nd Congress.
Passed into law as the Communications Act Amendments of 1952
P. L. 554, 82nd Congress.
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the regulated industry.127 It appears that this was prompted
by the resignation of FCC Chairman Denny on October 8, 1947, to
accept a job as vice-president of NBC at three times his FCC
salary.l28 This occurred shortly after the Commission had turned
down both Armstrong's petition and CBS' color television
proposal.l29

It 4s plain that Armstrong, in his attempts to get a
place in the sun for FM, had antagonized both RCA and CBS. He
impugned both their methods and their motives. The record does
indicate clearly that much of the responsibility for FMts diffi-
culties and failure to "catch the tide"” of postwar radio broad-
casting was due to prpposals made by these two firms. On the

other hand, television offered a much greater opportunity for the

127communications Act of 1934, Sec. 4 (b). "Any such
commissioner.,.shall not for a period of one year following the
termination of his service as a commissioner represent any person
before the Commission in a professional capacity, except that this
restriction shall not apply to any commissioner who has served the
full term for which he was appointed.”

128¢commissioner's salaries were $10,000 a year until
October 15, 1949, when P. L. 359, 81lst Congress raised them to
$15,000. The Federal Executive Pay Act of 1956 (P. L. 854, 84th
ggngress) raised Commissioners to $20,000, and the Chairman to
0, 500.

129The House Hearings on Radio Frequency Modulation
discuss this event at several points. Of particular interest is a
"timetable” on p. 160 which implies that Denny's resignatioa and
the strange disappearance of copies of Armstrone's brief occurred
simultaneously. Although Denny was accused of skulduggery, the
specific act depended upon the accuser's purpose. ror instance
Lessing in his 1949 article on "The television freeze"(gg.-g;&.’

says that the turning down of CBS color led to soreness “aggrevated

six months later when FCC Chairman Denny resigned to become a

: Vice President of NBC". However, seven years later, in Man of

high fidelity, Lessing wrote that "three months™ after turning

! down Armstrong's (no mention of CBSt ) brief, Denny resigned.

{p. 267).
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manufacturer, the broadcaster and the public than did FM. The
networks, with a profitable working situation on the AM aural
broadcasting band, had no reason to change over to an FM system
which offered them no real advantages. However, to Armstrong,
FM was everything, and the legitimacy of corporate motives,
particularly those involving television,did not interest him.

In fairness to Armstrong, the methods used by the “oppo-
nents of FM" (particularly RCA) as described in his testimony
before Congress and in Lessing's book, are apparently highly
reprehensible. The bitterness of the Armstrong-RCA fight is
attested to by the accusations made by Armstrong, and the refusal
by RCA to pay Armstrong royalities for the use of FM in a limited
number of radios and all television sets.130

Although Armstrong also attacked CBS (specifically on the
#single-market plan,” which would have further reduced the range
of many FM stations, and also for Porter's 1940 appearance before
the FCC),131 the CBS activities involving FM in 1947 could be
interpreted in different ways. The President of CBS told the
Commission that CBS believed in and had experimented with FM and
felt that "™t is confidently expected ultimately to supplant

today's standard broadcasting as the preferred audio service for

1301 e4sing, Man of high fidelity, p. 272.

11y, Porter, a former legal counsel for CBS, was quoted
as saying in March of 1940 that: "if there is a conflict, as
there appears to be in the allocation problem with respect to
television and frequency modulation, it is the opinion of the
Columbia Broadcasting System that preference should be given to
the new public service of television rather than an additional
system of aural broadcasting.” U. S. Senate, Commerce Committee

Hearings on S. 1333, June 1947, op. cit., p. 490.
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the great majority of the people.'132 Stanton also said, however,
in what might be interpreted as a backhand move, that "our surveys
indicate that most listeners do not prefer the full fidelity
possible through FM.*133 In addition, "perhaps the greatest single
advantage of FM lies in the greater number of stations and the
equality of physical facilities which FM makes possible2134 thus
enabling networks as well as stations to compete more fully.
Stanton went on to amplify and support the CBS ¥single market
plan® which by this time had been adopted in essence by the
Commission. The detailed plan set forth by CBS consisted of net-
works of 200 FM stations each, competing on a basis of equality
in a given market. To fill in "white" or rural areas (some 10-
12 per cent of the population) not receiving primary FM coverage
under this plan, CBS proposed using a severely limited number

of AM stations of extremely high power. Although CBS repeatedly
pointed out the "fundamental advantages of FM over AM," it also
pointed out that "the transition from AM to FM cannot be stopped,
but it can be delayed."135 Armstrong's fears over the delaying
effects of the "single market plan® and the FCC order permitting
AM stations to duplicate their programs on FM to the detriment

of YFM only" stations, and FM in general, by removing most of the

1325tanton, Frank. Testimony before the FCC on Docket
6741, April 24, 1946, (mimeo), p. 5.

1331bid., p. 2.
kh1vid., p. 3.
135Stanton, Frank. Testimony before the FCC on Docket

| 6741, April 24, 1946, (mimeo) p. 13.
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incentive for buying receivers, were well founded. As Commander

McDonald of Zenith asked: "Wwho besides the AM networks could
possibly gain by crippling FM?n136, 137

CBS Color_and public opinion
Even while protecting its bread-and-butter, AM radio, the

Columbia Broadcasting System was not idle in promoting its system
of wide-band color television on the UHF band. It was mentioned
in Chapter III how CBS used the 1944 Allocation Hearings as a
forum for the promotion of its color system. CBS failed to have
its system adopted or to have television moved to the UHF with

16 me bandwidth standards. This setback did not stop further CBS
formal appeals to the FCC and opinion-molding directed toward the

public and the rest of the industry.

136McDonald, E. F., Jdr. Letver to FCC Chairman Paul A.
Porter, February 1, 1946, quoted in House Hearings on Radio
Frequency Modulation, pp. 154-158 at p. 158. This letter consisted
of thirteen questions which were "still unanswered® on February &,
1948. The ninth question showed an interesting use of an ally-
gaining tactic by Porter: "4hy, Chairman Porter, did you ask me
to include the A2-4LL megacycle band in our petition, which
inclusion brought in objections from various police departments
all over the country who had been assigned that band, and from
others, after we had indicated our belief that publi: interest
would be served at this time by the reassignment of only the
LL,~-50 megacycle band?” Protests from these various police depart-
ments and representatives of other safety and special services
filled a great deal of ‘the second volume (March 31 and April 1,

1948 hearing record) of the Radio Frequency Modulation hearings.

1374t the time this letter was written, and until
television became profitable, the main corporate dctivity of
CBS was the operation of a network of sound radio broadcasting
stations on the standard (AM) broadcast band. NBC, one of RCA's
largest operations, was in the same position.
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In October 1945 CBS announced that it had broadcast color
television at 485 megacycles from a 25-watt transmitter and had
received the pictures "with superb clarity™ across town. It also
announced that GE had contracted to produce CBS-designed produc-
tion prototype UHF receivers (Zenith had previously worked on
UHF set design), and that Westinghouse had agreed to take orders

for color studio and transmitting equipment.

Up to this point, the proponents of low-frequency television
had looked upon C.B.S. principally as a gadfly. Now they
began to view it as a saboteur. For they claimed, with
considerable engineering authority, that C.B.S. was talking
through its technical hat ard that a mechanical system of
color television could only harm the industry. The day
after C.B.S.!'s announcement, Allen B. DuMont asked the FCC
to freeze television immediately at present standards for
ten years. N.B.C. entered the plea that while the pioneers
of television must expect to take some risk, the government
should give them 'a reasonable opportunity to recover
venture capital!. On the other hand, a representative of

a California radio station called upon the commission to
halt television development in the lower frequencies and
direct full attention tg the development of the 480 to
920-megacycle region.l3

CBS filed a petition with the FCC on September 27, 1946,
which asked for the start of commercial color television broad-
casting on the UHF band. No change was contemplated with respect
to black-and-white broadcasting on Channels 1 through 13. The FCC
decision of March 18, 19&7,139 pointed out that with the wide
channels then necessary for color there was not room for more than

one system in the 480-920 mc band.

138nrelevision: a case of war neurosis". Fortune,
February 1946, pp. 108 and 246.

139y, s. FCC. Revort of the Commission, Docket No. 7896,
March 18, 1947, In the matter of petition orf Columbia Broadcasting
System, inc., for changes in Rules and Standards of Good Engi-
neering Practice concerning television broadcast stations.
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The Commission also stated that further field testing
was necessary, and that research should be conducted to provide
good color, ®cheaper receivers and narrower band widths!' It
was pointed out that there had never been more than fifteen color
receivers in existence, all in the hands of 0BS., Finally, only
twenty-seven channels of 16 mc bandwidth would £it in the 480-
920 mc band, and in allocating this band "it was the Commission's
hope...that in this band it would be possible to provide for a
truly nationwide competitive television system®,140

This decision to send color television "back to the
drawing board" for further study and testing was the signal for
a one-sided race. The black-and-white receiver manufacturers were
in the position of having both receivers to sell and statious in
existence to provide programs. CBS had neither color receivers
nor color stations.

A1l that CBS could do, to counteract the RCA moves while
further field testing was being completed and the Commission
persuaded of the value of the CBS color system, was to try to sell
the public and the broadcasting industry "pie in the sky® For
example, in the printed proceedings of the TBA conference in 1946
appeared a full page advertisement containing only the words
#complimen:s of a friend™ -- printed in a half-dozen shades of

colored ink,141 Other double-page advertisements in the trade

140y, 5, FCC. Report of the Commission in Docket No.
7896, op. cit., March 18, 1947.

1417e)evision Broadcasters Association, Inc. Seccnd
television conference and exhibition. New York City, October 10-

Il, 19460 P 71,
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press were headlined: "The public speaks (and) overwhelmingly
picks color teilev:l.:sion";l‘*2 nTa1k about impactl...here's how CBS
full color television struck the press";143 and "now advertisers
speak and pick color television as sales medium® 144 The public
was assailed with glossy four color spreads in national magazines.
These tactics, common enough in the industry, were accused by the
opposition of Moverselling®™ color television. On the back cover
of one magazine containing a CBS advertisement, DuMont ran an ad
titled "The Truth About Television! This advertisement discussed
the Mclever propaganda™ that there were two television camps, one
for and one against color. DuMont called this a Pdeliberate
misrepresentation” and claimed that nobody was opposed to color,
but that it had a very long way to go before it would be ready
for the home, 145

The conclusion that commercial color television on the UHF
band was many years away was held not only by its opponents such
as RCA, DuMont and Philco, but by a group of twenty-nine consulting
engineers of wide repute queried by Television magazine. Four of
these engineers thought that it would take ten years, two chose

seven years, one picked six years, twelve suggested five years,

l42re1evision, Vol. 3, No. 4, April 1946. p. 20.
U3relevision, Vol. 3, No. 3, March 1946. p. 20.
1bhTelevision, Vol. 3, No. 5, May 1946. p. 20.

145r¢1evision, Vol. 3, No. 5, May 1946, back cover.
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five mentioned two years, two believed it could be done in one
year, and three were noncommittal 146

The CBS proposals had an effect not to the liking of many
elements of the industry. Applications to operate experimental
UHF stations increased at the same time that applications for
VHF stations were withdrawn or delayed.147 An article in the
trade press bewailed how the color vs. black-and-white contro-
versy had confused the industry. Television applicants were
undecided whether to wait for color or go into black-and-white at
once, set manufacturers stalled while trying to hedge their bets
with pre-production type research, and advertising men admitted
that they had no idea what the fuss was all about.148 To add to
the delay, General Electric warned its customers for VHF trans-
mitters that the equipment they had ordered might be obsolete
before it could be completed and installed. A few newspaper edi-
torials asked the Commission to warn the public that VHF tele-

vision receivers, not yet in production to any great extent,149

might soon be obsolete.150

l"6Kuge1, Frederick A. "When will UHF color television be
in operation?" Television, Vol. 3, No. 4, April 1946, p. 5.

147y, s. FCC. 12th Annual Report-1946, p. 17. Of 158
applications for television stations at the end of the war, about
eighty were withdrawn; both "waiting for color™ and financial
reasons were cited.

148Kugel, Frederick A. "When will UHP color television be
in operation?” op. cit., p. 5.
1494pproximately 6476 sets were manufactured during 1946,

and 178,571 in 1947, according to Electronics Industries Associa-
tion figures, reported in Television Factbook No. 26, Spring-

Summer, 1958, p. L47.
l50"Television. a case of war neurosis”, op. cit., pe 248,
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Meanwhile, the long-awaited rush of orders for black and

white transmitters and sets failed to materialize, either

from this cause or delays in FCC approval or from diffi-

culties in getting delivery. And the industry, caught

in the reconversion, price, and supply switches, had to

revise its timetable and announce that 1947 -- not 1946

-- would be televisionts 'first big yeart. The C.B.S.

campaign, on top of all this, was the final straw.

Said the head of one of the biggest companies in tele-

vision: tIf I had sat down and tried to think of some

way to screw up this industry, I couldn't have done a

better job than C.B.S. has done.'l15l

RCA found itself in a difficult position as a result of
the CBS publicity and plans for public demonstrations. In order
to protect its own extensive investment in color television
research, RCA was forced to hold a public demonstration of its
own color system. RCA hoped to steal the CBS thunder, since the
CBS demonstrations to the public had not yet started,by showing
that RCA could do it, too. Sarnoff pointed out that this system,
first demonstrated by  RCA in 1941, was outmoded and would not be
pushed by RCA. and that to develop an all-electronic color system
would take at least five years. However, the very act of demon-
strating color put RCA in the position of showing the public that
there was something to the CBS claims, after al1l.152
Color television was associated with spectrum allocation

extensively until 1949, by which time both CBS and RCA had
developed methods for squeezing a color signal within a 6 mc band-

width.153 However, when the CBS petition came up for hearing in

151nTelevision: a case of war neurosis.” op. cit.,
PP, 248 and 253.

152mpid., p. 253.

15315ittle more was heard of the desirability of high=-
definition wideband black-and-white television after the color
signal was reduced to 6 mc. It is certain that improvements
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late 1946 and early 1947, it was still believed that a wide band-
width was necessary, and the contestants all predicated their
strategies upon this fact.

During the hearings on its petition, CBS had to bear the
burden of proof, not only against the publicts growing investment
in the low-band black-and-white system, but against RCA's
extremely able promotion of its new all-electronic compatible
system of color.154 cBs attempted to forestall some of the objec-
tions of the existing VHF operators by suggesting that the new
UHF-and-color system be added to the television allocation, and
that no change at all be made in the VHF band. However, CBS added
that the public had the right to choose between the two services,
but that they should be allowed to choose between two operating
systems. The CBS position was that the Commission should act
immediately, that this might be the last opportunity in years for
the Commission "to permit the American public to decide for itself
what kind of television they want™,155 since extensive sale of
low-band black-and-white sets could result in the FCC finding
"itself deprived, as a practical matter, of the power to act, w156

One magazine article pointed out that CBS was sticking

out both its neck and its reputation too far to be accused of

could be made in the present 6 mc television picture, but prob-
lems of obsolescence and conversion make research unprofitable.

154y, s. FCC. Report of the Commission in Docket
No. 7896, op. cit., March 18, 1947.

155Stanton, Frank. Testimony in Docket No. 7896, Transcript
Volume 1, p. 15. {December 1946)

1561pid., p. 26.
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*pulling a stuntt 157 For example, when a CBS vice~president
was asked by FCC Attorney Plotkin whether nationwide networks
in color were more important than four networks in black-and-white,
he replied, "I would say that it would be better to have two
networks in color..."158

RCA, in addition to publicizing the advantages of all-
electronic compatiblel59 color (which it claimed to be rapidly
perfecting -- and continued to perfect over the next several
years), questioned CBS's motives in asking for immediate color
standards. Although RCA eventually whittled its estimate of time
needed to suggest color standards based on its own system from
five years to eighteen months, it still downrated color and
emphasized the immediate benefits of black-and-white. Dr. Jolliffe,
of RCA, expressed the thought that the industry should agree
before standards were brought to the attention of the public.160
This is, of course, a complete reversal of RCAt's position during

the 1940 standards fight, when RCA tried to force through its

own standards on a commercial basis in the face of violent oppo-

sition from most of the industry.161

157wTelevision: a case of war neurosis®™, op. cit., p. 253.
158Murphy, Adrian, Testimony in Docket No. 7896,
Transcript Volume 1, p. 27.

1594 compatible color system {such as the one currently
in use) can be received in black-and-white on monochrome receivers
and in color on color sets at the same time. Hence, no set is
rendered completely obsolete.

1604o11iffe, C. B. Testimony in Docket 7896, Transcript
Volume 4, p. 468, Vol. 1, pp. 42-ik.

1613ee Chapter III.

|
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In the hearings over its petition, CBS had real support
only from the fringes of the 1ndustry.162 On the other hand,

RCA was backed by two other large manufacturers, DuMont and
Philco. This support from established firms was a great advantage,
since RCA could then point to CBS's relatively meager experience
in manufacturing and engineering. The FCC tended to depend upon
' the older elements of the industry. For example, David Smith
{Director of Engineering for Philco) was "called upon most® and
virtually subpoenaed by the FCC to testify in the roles of
Chairman of the RTPB television committee, Chairman of the RMA
subcommittee studying UHF, and also as the representative of his
own company.163 It was understandable that, even while wearing
different hats, Mr. Smith's testimony remained constant.

The Commission bemoaned the fact that the press and the
public had mistakenly thought that the hearings would decide once-
and-for-all between black-and-white and color. The FCC decided
to pat CBS on the back for its initiative and hard work, and ask

162One of these fringes was the Cowles Broadcasting Com~
pany, represented by T. A, M, Craven, who once said that "if we
wait upon scientists to decide upon standards, we will never reach
a decision. These decisions always were and will have to continue
to be made by administrators", thus leaving the problem up to the
Commission and whatever theory of the public interest it held,
rather than strictly upon technical facts or opinion. (Testimony
in Docket 7896, Transcript Volume 5, p. 783). Some years earlier |
Craven had pointed out that if technical evidence is available i
indicating that one part of the spectrum is better than another,
then the Commission should allocate the proper services without
delay. (The postwar future of broadcastins, a symposium in
connection with the NAB Executives war Conference, Chicago,

August 31, 1944.)

163Holloway, Dorothy. "Washington". Televigion, Volume 3,
No. 9, November 19&5, Pe b




194

it to see if something could be done about narrowing the bandwidth
and achieving a compatible system. From this point on, CBS
started losing some interest in color, since television was
obviously becoming profitably established on the VHF band, and

the RCA (supported by its fellow manufacturers) was serious about
trying to get its own compatible, all-electronic color system
adopted. (The CBS system was later adopted by the Commission, only

to be overturned in favor of RCAt's some months later -- see

Chapter V).

Conclusions
‘The structure of television service in the United States

to date was formed during the period from 1944 to 1948, Within
this period four battles were fought, ending in truces, but laying
the seeds for future struggles. These four clashes, and the

consequences of each, were:
1) the question of standards and allocations for postwar

television, which ended in a decision to innovate television on an
inadequate number of channels on the VHF band, where operating
experience had already created familiarity with propagation
conditions;

2) the geographical assignment of stations, which created

a chaotic situation leading to the 1948 "freeze™ after the

Commission had "continually thrown away the tsafety factort of

greater mileage separations in a series of progressive steps";léh

16LCoy, Wayne. Opening statement for the September 13,
1948 Conference. op. cit., Par. 51(b).
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3) the location of FM within the VHF band, in which it was
moved "upstairs™ ostensibly to avoid potential interference, but
actually to make room for another television channel on the lower
part of the VHF, despite opposing views from ths majority of
propagation experts; and

4) the proposals of CBS to innovate a color television
system on a commercial basis, an attempt which met with violent

opposition from most of the industry, and was turned down at that

time by the FCC.
Many of these conflicts are interrelated. For example,

the CBS proposals included not only the introduction of coler,

but also the use of high-definition black-and-white on the UHF
band. The entire period was one of steering or attempting to
steer the progress of television, not a question of whether TV
was ready for commercial exploitation. Each participant or
contestant (except Armstrong, who had similar motives with respect
to FM) desired to establish some sort of competitive advantage in

what was essentially a new postwar industry.

If this were not the peculiar industry it is, decisions
would be easier. But once a great weight of black and
white low~-frequency equipment is in the field, there is no
assurance that the forderly' development of tﬁe industry
will not mean a protracted and delayed development.

Almost every attempt to raise television standards thus far
has met with heavy opposition...

Lacking an all-wise authority to decide the issues, it
falls to the more or less messy operations of a competitive
system to decide them. C.B.S., by providing the competition
and pitching the issue into the ultra-high frequencies, has
given the public a choice and some assurance of getting
the best possible product in a free market. Whether the
immediate television system is color or black and white,
it is certain that those companies with the largest




investment and research will remain the major figures in
television. But if the immediate postwar television is
in color, it gill be due almost solely to the kicking

up of C.B.S.165

This "kicking up® by CBS was chiefly within two forums:
the FCC (particularly during the 194L Allocation Hearings, and also
by subsequent petitions), and public opinion. In fact, never
before or since has the public been so wooed by a contestant in an
allocation contest. Although CBS attempted to create a favorable

climate for the introduction of high-band colorl6b it was

camgmm e e ST

unsuccessful at every round. The FCC was not the "all=wise
authority® in the above quote. Among other things, the existing :
authority neither gave the public a choice of systems nor decided ‘
in favor of the system with the greatest long-range potential.
In fact, the FCC has made television allocation decisions on a
short-term basis insofar as the public interest is concerned since
Chairman Fly's departure in 1944. The company with the "largest
investment and research™ did remain the major figure in television,
but that company was not CBS.

RCA worked within the industry, and achieved its goals.
Faced with the weight of opinion mustered by RCA and its cohorts,
the FCC could not bring itself to do other than establish postwar
television with prewar transmission and definition standards. RCA
reaped the bhenefits from the tremendous rapid expansion of tele-

vision service by building sets and from huge patent royalities.

165nTelevision: a case of war neurosis”, op. cit.,
pp. 253-254.

166Remember that CBS did not have production facilities of
its own at this time.
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Additionally, RCA fostered a "don't rock the boat® attitude among
the remainder of the industry with respect to color. The
resulting turndown of CBS color (RCA was still working on its own
color system) served as the go-ahead for expansion of black and
white television service.

As television grew in popularity, the demand for more
entreprenural opportunity became insistent. The Commissidn, seem-
ingly unable to foresee the consequences of its actions, repeatedly
narrowed the mileage separations between stations on the same or
adjacent channels. Although the broadcasters who received grants
to the new channels were pleased at first (the Television Broad-
casters Association's insistence upon seven channels in New York
was a major factor), the mutual interference which followed called
for drastic action, of a sort not seen since the "traffic police~
man of the airwaves™ cleaned up the AM band under authority of
the Radio Act of 1927. "The television freeze began less than
three years after the broadcasters and potential broadcasters
started putting pressure on the FCC through the public and Congress-
men interested in why their city didn't have a television station.

Thus, in late 1948, the television broadcasting industry
ran up against the results of its own actions. The pigeons which
came home to roost in 19L8167 were the result of pressures exerted
from the industry itself; the FCC deserves much of the blame.

After Chairman Fly left, the Commission seemed to show a

general debility with respect to farsighted television planning.

167However the freeze was later realized to have brought
a bonanza to pioneers in television broadcasting.
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The FCC showed itself incapable of coping with many of the highly
technical problems of frequency allocation largely because of
inexperience, high turnover, and dependence upon the industry for
technical information -- and ¢limate of opinion -- on which to "
base decisions,and laid the seeds for future difficulty by
creating a stop-gap system on a basically inadequate twelve
channels in the VHF band. Even allowing that the definition
standards are adequate, there were not even half enough channels
to create the desired "competitive, nationwide™ television system.

The Commission's desire to establish the best possible
television system as soon as possible under conditions of compe-
tition for spectrum space and pressure from the manufacturing
industry led to the somewhat startling decision to move FM
broadcasting "upstairs? This action, favored by television
broadcasters who wanted their channels as low in the VHF as
possible, stirred up a hornet's nest of opposition from Armstronge.
Although his petitions could be dismissed on the perfectly legiti-
mate grounds that the safety and special services had been given
the 4L0-50 mc band before television had become firmly established,
the furor started by Armstrong in the halls of Congress could not
be dismissed and left a residue of mistrust for the members of the
Commission and their successors.

As late as 1948, after removing one small aspect of the
problem (the sharing of channels) by deleting one out of thirteen
channels, the Commission still could not conceive of the problem
in its broad terms. Even the parts of the problem failed to fall

into focus; as for example, the obvious fact that increased
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separations would be necessary to reduce interference. At this
time, rather than accept the necessity of reducing the number of
stations on each channel, the Commission thought in terms of a
vague "basic conflict in the desires of the industry to obtain
stations with large service areas and at the same time have a
large number of assignments in each of the various cities."168

In it's agony at being forced to declare the "freeze)" the Commis-
sion was still unable to act in terms of the long-term public
interest or engineering considerations. It still thought of this
necessary delay as a short "breathery® after which the allocation
situation could be "patched up.” Unfortunately, while acting
thus leisurely, the status guo grew ever more rigid and resistent
to change as the public "discovered" television.

168Coy, Wayne. Opening statement for September 13, 1948
Conference, Para. 5l{c)s; op. cit,




CHAPTER V

INTERLUDE (1948-1952)

Introduction

The "temporary" freeze on new television stations which
started September 30, 1948, lasted to April 14, 1952. Although no
new applications were considered, stations holding construction
permits were permitted to go on the air, and manufacturers sold
millions of sets a year in satisfying the enthusiastic demand for
receivers. The public in areas with television enjoyed expanded

programming, but people in non-TV areas looked forward to the end

" of the freeze no less ardently than the entrepreneurs who hoped to

bring television to them.

Arrayed against those wishing for free access to a competi-
tive television structure were the 108 pre-freeze stations, includ-
ing the stations owned and operated by CBS and NBC. This group
worked in divers methods: a) to delay the end of the freeze and
thus hold off the potential competition, and b) to promote a condi-
tion of scarcity and inequality of television channels to insure
the smallest effective amount of competition when the freeze was
lifted.

The maneuverings of these two groups were focused about an

extremely lengthy series of Commission hearings,l the conduct of

ly. S. FCC. In the matters of Amendment of Section 3.606
of the Commission's Rules and Regulations, Docket Nos. 8736 and
8975; Amendment of the Commission's Rules, Regulations and Zngineer-

- 200 =
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which determined the date of the lifting of the freeze and the
future shape of television service. These hearings covered five
substantive issues, interrelated chiefly by their differential
values to the two above groups (the ™ins" and the Mouts"): 1) re-
duction of tropospheric interference, 2) the additional channels
needed to provide sufficient space for nation-wide competitive
broadcasting, 3) educational television channel reservations,

L) allocation plans and city-by-city assignments of channels, and
5) color television standards. Hindsight tells us that the
question of color television standards might better have been
severed from the main hearings and considered later. Regardless of
the motives of the participants in the color television imbroglio,
the greatest effect of the color phase of the hearings was to delay
the end of the freeze by more than a year. Keeping in mind that
there are significant interrelationships between the separations
required by tropospheric interference, the number of channels then

required to provide satisfactory service and the make-up of the

city-by-city allocation table,2 the substantive issues and factual

alternatives of the five questions are listed below.

1. Tropospheric interference and mileage separations.--

Since the most obvious cure for tropospheric interference is in-

creased mileage separation between stations on the same channel,

this problem could be and was soived within a few months. Certain

———

i

ing Standards Concerning the Television Broadcast Service, Docket
No. 9175; Utilization of Frequencies in the Band 470 to 890 mcs for
Television Broadcasting, Docket No. 9876. Hereafter referred to as
ny, S8. FCC. | } in Dockets 8736, et al."

2Actually, such a city-by-city table of channel availabili-

ties should be termed an "assignment table®™ rather than an "alloca-
tion table." However, the latter term will be used in order to be

consistent with FCC and industry usage.

Commg = o
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technical developments, such as Woffset carrier,®™ also alleviated
the problem. However, those parties who wished to obtain VHF chan-
nels after the freeze claimed that a bit of interference was a small
price to pay for the benefits of healthy competition and multiple i
program sources, since increases in separation would mean reductiond

in numbers of permissible stations.

2, QObtaining additional channels.--To make even a pratense

of providing for a competitive nationwide television system the

Commission had to acquire more channels, particularly after in-

creased co-channel mileage separations reduced the number of sta-
tions possible on the twelve VHF channels. However, even those in
favor of greater opportunity for access were not in favor of start-
ing in the untried UHF band, with its concomitant problem of re-
ceiver conversion. Accordingly, unsuccessful attempts were made to
obtain additional VHF channels from the military and the FM band.
Some proposals were also made by the "outs"™ that would have the
effect of "shoehorning®™ in additional stations through less-than-
maximum power, directional antennae and reduced mileage separations.
The FCC, with the growing administrative allocation problem of the
AM band as a warning, and also with a tender regard for the estab-
lished service areas of the prefreeze stations, turned down these
proposals. Of necessity, the question became not whether to utilize
the UHF band,3 but rather how much of it to use. Various proposals
ranged from a "half dozen" channels up to the maximum possible
seventy. In an effort to counteract the advantages enjoyed by the

established pre-freeze stations, it was suggested that all

3The band 470-890 mc. had been set aside in 1945 for tele-
vision experimentation and possible future broadcasting.
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television be moved to the UHF band. The commission rejected this
proposal, doubtless because of the already huge investment in VHF

transmitters and receivers.k

3. Educational channel reservations.--Campaigning by educa-

tors and Commissioner Hennock brought a reservation of approximately
10 per cent of all channel assignments for educational institutions.
Beneficial as this reservation could prove to the nation, it did :
remove valuable channels from commercial use in a number of markets.
Accordingly, many potential commercial applicants opposed the con-
cept of educational reservations. On the other hand, there was
tacit support for these reservations on the part of commercial sta- :
tions already possessing a monopoly or near-monopoly position in i
the particular community. Their reasoning was that the audience to !
educational television would be small, and at the same time a poten—;
tial commercial rival would be unable to gain access to the market !
go long as the reservation for education was in effect. !
|

4. Allocation plans and city-by-city assignments.--Despite :

the pleas of those potential broadcasters and the two smaller net-
works (ABC and DuMont) which were hoping for equality of access and
facilities in a given community, the Commission assigned channels to%
communities in terms of a system of four priorities. These priori- !
ties ignored population, the key to successful station operation, ‘

in the interests of a strict interpretation of the section of the

hanother reason was doubt over the propagational potential
of the UHF band, use of which would restrict the television fare of
rural communities. In reasoning similar to the retention of AM
! ¢clear channels, the FCC maintained that both VIF and UHF would be
i needed to provide nationwide service.
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Communications Act that called for a fair apportionment of channels:
to the several states in terms of geographical area.5 Multiple
service to the public was only a secondary priority. The priorities
were: J. To provide at least one television service to all parts
of the U, S.; II. To provide each community with at least one sta-
tion; III. To provide a choice of at least two services to all j
parts of the U. Se.; IV. To provide each community with at least tw&
program services. Channels which remained unassigned would be
allocated on the same basis.6
Under the PCC plan cities would be intermixed, with both
VHF and UHF channels assigned. Opposition to this plan pointed out !
the grave disparity between the service the two bands could offer,
and the resulting economic disadvantage of a UHF station in a city
with VHF stations assigned. If the VHP station had been operating
during the freeze, and the public had been saturated with VHF-only
sreceivers, the problem would be compounded. DulMont, in particular,
issued detailed nationwide allocation plans which minimized mileage :
separations, use of the UHF, and intermixture, but had the advan-
tage of providing outlets for the four networks in a majority of
those larger communities able to support television. This was in
contrast to the Commission's rather diffuse plan for the distribu-
tion of channels, which would have permitted the limited number of
VHF stations in some communities to play the outlet-starved networks

off against one another. This would have been to the advantage of

5Communications Act of 1934, Section 307 (b).

6y. s. FcC. Sixth Rebort and Order in Dockets 8736, et al.,
Para. 63.
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CBS and NBC, which had successful stations of their own as well as
the programming resources which enabled them to attract affiliates.
5. Color television standards.-~The CBS-RCA color fight,
which had been largely quiescent following the 1947 FCC rebuff of
the CBS system, flaced again during this period. The staunchest
advocate of color was Senator Edwin C. Johnson, who had appointed
himself a watchdog over the Commission's responsibilities for in-

|
novation of new services to the public. As mentioned earlier, color

was added to the television allocation hearings, causing the freeze !
to remain unbroken for an additional eighteen months, despite the
importunings of those wishing to establish new stations.7 By the
start of the hearings, both systems8 had shown their ability to fit
into the standard 6-mc¢. bandwidth. This was a requirement by the
FCC that in theory {but not in practice during the hearings) re-
moved the question of color from the problem of allocation.

After a long and acrimonious series of hearings and demon=-
strations, the CBS color system was approved by the Commission.
Neither RCA (which appealed to the courts) nor the rest of the manu~
facturing industry would accept this decision. Few CBS-standard
color sets were ever made, although CBS itself purchased manufactur-
ing facilities. While the manufacturers were balking at the idea of
constructing non-compatible, clumsy small-screen television sets

and paying a royalty to CBS for the privilege, RCA worked hastily

7The color phase of the hearings lasted approximately from
May 1949 to November 1950.

8) third system, that of Color Television, Inc. (CTI), was
considered during the hearings, but apparently could not compete
financially or politically with CBS and RCA. Other inventors and
companies also conducted research on color television systems and
components, particularly the tri-cclor picture tube. In terms of '
interest group strategies, these groups are unimportant. i




' viewer. To remedy this, the potential applicants for stations favor

. ed placing emphasis on multiple service to population rather than to
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to develop an improved system of its own. CBS recognized that what
1ittle support it had would evaporate as soon as the new RCA system'
became perfected, since the compatible RCA system would not disrupt;
|
existing television broadcasting, stop the profitable manufacture of

!
royalities. Accordingly, the decision by the National Production |

black-and-white sets, or cost the manufacturing industry additional

Administration that color television was non-essential during the
Korean war had the effect of getting CBS Moff the hook." The Com-
mission also learned the valuable lesson that it was not able to
exercise practical control over the manufacturing industry and i
force the innovation of something the industry did not want.

RCA, which had played an essentially negative role during
the 194L4-1947 hearings (working to block CBS color rather than in-
novate its own), apparently seriously desired to establish its own
color system in the early 1950s. RCA soon found that the other
manufacturers showed almost as little inclination to go ahead with
RCA as with CBS color. There was no reason for the industry to
consider color until after the vast market for black-and-white sets
had become saturated, and there was too much expense and too little
benefit for the public to buy the sets which RCA itself manufactured,

During the freeze, a condition of station scarcity existed.
large areas of the country waited for their first television service
Only twenty two cities had two or more stations, and only twelve
had three or more, creating an almost impossible situation for the

two smaller networks, and restricting viewing fare for the average

area or number of communities.
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In spite of their views on color television, neither CBS
nor NBC wished to upset the new structure of black-and-white tele-
vision, just beginning to show promise of replacing network radio
as a profit-making enterprise. Most manufacturers were preserving
neutrality toward the freeze itself as long as they could continue
selling an average of 410,000 receivers a month.9 Against this

array of prefreeze broadcasters, large networks and manufacturers,lo

the potential broadcasters and small networks working for ending

the freeze and equal access to markets were unable to prevent the

introduction of intermixture, which in turn has prevented the emer- -

gence of a nationwide competitive system.ll

Television allocation and assignment

Tropospheric interference and mileage separations

Mileage separations.--The primary cause of the freeze was a

barrage of complaints about co-channel interference. The Commisg=-

sion's 1945 allocation table had placed cities as little as 90 miles

9F1gures from Electronic Industries Association (EIA, for-
merly RMA). Television Factbook No. 20, Spring-Summer, 1958,
pp. Li4-LL47. These receivers had a factory value of over three
billion dollars during the 43 months of the freeze.

loAlthough the transmitter manufacturers such as Dubiont and
RCA had strong reasons for ending the freeze, the more important
goals of their networiis and receiver manufacturing divisions took
precedence. Also, it was not likely that the transmitter market
would dissipate if the frceze lasted a little longer. Of course,
if the freeze had lasted past the receiver saturation point in all
cities possessing prefreeze stations, there would have been strong
agitation from the manufacturers for opening additional stations
and markets.

llAfter 1952, the prefreeze and the postfreeze VHF stations
' have metamorphized into a class possessing advantages as great as
those enjoyed by the prefrecze stations alone prior to the lifting
of the freeze. On the other hand, the present UHF stations are in
even worse shape than the postfreeze applicant group, since they
are faced by numerically stronger and technologically guperior

competition. o "

|
i
!
|
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apart on the basis of importunings of the TBA. As more stations |
went on the air in 1948, and as the sunspot cycle neared its zenith,
the shortcomings of the 1945 allocation table became unbearable.

Mutual interference bstween stations in Detroit and Cleveland was |
making reception impossible well into the heart of each city. The |

Commission chose to issue a freeze on all construction permit

grantslz while taking a few wesks to plan remedies,

It was thought that a quick decision to raise the mileage
separations by a few miles was all that was needed. Broadcasters i
could then get back to the business of building stations, Industry:

f

reaction, even among those who had applications pending, was '

initially favorable to the freeze. Both che president of TBA
and Allen B. DuMont praised the action of the Commission,13 al-
though DuMont later became a violently outspoken opponent of con-
tinuing the freeze.

When it became apparent that the FCC 1) was thinking in
terms of doubling the mileage separations (and thus halving the
number of possible station assignments), and 2) desired informa-
tion as to the desirability of utilizing the UHF band before lift-
ing the freeze, industry reaction grew considerably cooler, Wor-
ried about television's economic potential and the possibility of
a move to an all-UHF system,lh fifteen construction permit holders

never built their stations, Other construction permit holders

12y01ders of previously granted CPFy were allowed to take
to the air.

13nTV freeze generalli apEroved by industry. Broadcast-~
1, 1948, p. 28.

141bid., quoting newspaper editorials to this effect.
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attempted to delay comstruction while waiting to see which way the
wind would blow, only to have the FCC inform them that:

The Commission will not accept as an excuse for failure to
proceed diligently with construction of a television station

the fact that the permittee may feel uncertainty due to
pending proceediggs affecting television rules, regulations

and allocations.
with all the activity the Commission engaged in during

the fall of 1948, it seemed inconceivable that the freeze would
last three years and six and one half months. After the Commis=-
sion-Industry Conference of September 13-1i4, 1948 (at which evi-
dence was presented that led to the freeze), the Commission held

an Englneering Conference on November 30, December 1, 2, and 3,
1948. The Chairman of this conference appointed an Ad Hoc Com-
mittee, composed entirely of some of the nation's foremost propaga-

6
tion authorities from government and industry, who were to

examine and evaluate all available data on tropospheric and ground-,

wave propagation. The report of this committee, on May 31, 191.9,]-'7

15pike and Fischer, Radio Regulation, 1086 (1949), the
WSAZ case. =

16
As originally composed, this Ad Hoc Committee consisted
of three engineers from the FCC, two from the Bureau of Standards!
Central Radio Propagation Laboratory, and four outstanding inde-
pendent consulting engineers. Six months later, the group had ex-
panded to include two more independent consulting engineers, and
representatives from DuMont, CBS, RCA and Westinghouse.

17y, 8. FCC. Engineering Conference in Dockets 8736, et
al,, Report of the Ad Hoc Committee for the_evaluation of the
radio propagation factors concerning the television and frequency
modulation broadcasting services in the frequency range between
50 and 250 Mc. May 31, 1949, FCC mimeo 368?0.
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cautioned that its tentative conclusions were based on meager data.
One committee member warned that "these new guesses of ours may
be taken too seriously, and perhaps even., ., . might throttle the
possible development of TV broadcasting in places where our guesses
turn out to be wrong.'18 He also stated that:
« « « too great separations now will be easier to modify
later by the policy of acceptance of measurements (from sta-
tion applicants) than will overly close separations. A bad
guess on the high side will surely be easier to correct on

the basis of meafgred performance than will too compact a
station pattern, |

Accordingly, the FCC's July 1949 Kotice of Proposed Rule- ‘

making called for co-channel separations ranging up to 328 miles,
depending upon frequency and grade of service.zo In general, the
Commission's proposed allocation table was based on separations

of 220 miles on the VHF band.?l This was ten miles farther than

a 210-mile plan used by the FCC for an "illustration®™ of the al-~
location table in November 1948 .22

Synchronization and offset carrier
In its July 1949 Notice, the Commission:

181pid., Attachment B-1, p. 1, Observations of Dr. Thomas
J. Carroll (National Bureau of Standards).

19Ibid., Attachment B-1l, p. 3.

ZOU. §. FCC., Notics of further proposed rulemaking in
Dockets 8736, et al., July 1I, 1945, FGC 59-843, MImeo—}§7a%0.
Appendix B, p. 7.

2lybid., Appendix C, p. 1.

2247y pand grab: Navy may seek 'upstairs.'™ Broadcasgt-
ing, Vol, 35, No. 21, November 22, 1948, p. 21, The 210-nile plan
was characterized by Broadcasting's Rufus Crater as "dismal,"
since only half the existing number of assignments would be made
available., The reported Navy plan to seek substantial portions
of the 500-900 mc band apparent}y got nowhere.
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e « o recognized that by means of synchronized or offset 1

carrier operaticn some improvement in the interference

ratio is possible. The Commission hopes to encourage such i

operations but does not intend to use them as a means of

reducing separation between stations but rather to extend

the service area of stations to improve the quality of

television reception.23
These two techniques--synchronization and offset carrier--are
shining examples of the technical accomplishments of which the i

|
American electronics industry is capable.za Synchronization, which
had been experimented with in the early days of AM radio in the
hope of reducing interference by permitting co-channel Operation,25
could be used to reduce the interference suffered by co-channel
26

television stations presenting the same program. RCA announced
in late December 1948 that it had been experimenting with carrier
synchronization between stations WNBW (Washington) and WNBT (New
York) and that the technique had greatly reduced interference
between the two stations. However, RCA cautioned that it would
probably not work with stations less than 150 miles apart.27 The

FCC immediately expressed interestz8 and this synchronization

230. S, FPCC. Notice of further proposed rulemaking in
Dockets 8736, et al., Appendix A, p. 5.

2411 the broadcast field, the outstanding example is the
multiplexing of various signals (such as Facsimile or a second
audio channel for stereo) onto an FM transmission.

25gtations WBZ (Boston) and WBZA (Springfield) a.e syn-
chronized today. -

26Much co-channel interference is caused by the very small
driftings and variations between the carrier signals of the two
stations, If these variations are eliminated, so is a great deal

of interference.

27myNBW-WNBT synchronization plan hailed." Broadcasting, |
Vol. 35, No. 25, December 20, 1948, p. 25. i

28wTV dilemma: FPCC invites observation of synchroniza-
tion." Broadcasting, Vol, 36, No, 1, January 3, 1949, p. €8.
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technique was apparently used to reduce interference between the
Detroit and Cleveland stations on Channel 4 during the 1948-1952
period.29

On the other hand, offset carrier operation separatesthe
carriers of co-channel stations by approximately 10 kc. This
procedure, which reduces the wvenetian blind® interference effect, ;
does not require the additional expense of a reéeiving and syn- |
chronizing station. Once the station is assigned either a plus
or a minus 10 kc offset, and installs the crystals for same, no
further effort is needed. With offset carrier, co-channel sta-
tions separated by 150 miles or more may carry different programs

without mutual interference. RCA first suggested this technique

in May 191.9,30 but it was not adopted as a basis for allocation
by the FCC in its July 1949 Notice of Further Proposed Rule Making.

Later, after a survey by the Joint Technical Advisory Committee
of stations using offset carrier had indicated almost unanimous
favorable support for this procedure, the Commission adopted 10 ke
offset carrier in its Third Notice of Proposed Rule Making in

29Allen, E. W., W, E. Boese and H, Fine, Reference D
(Summary of tropospheric propagation measurements and the develop= !
ment of empirical VHF propagation charts, revised) to the Report |
of the Ad Hoc Committee, Dockets 8736, et al., op. cit., May 20,
,» Pp. 11-12, Tnis technique involved picﬁing up one of the
two stations at some intermediate point (near Sandusky, Ohio in
this case, and at Princeton, N. J. in the New York-washington ex-
periment) and using this signal to control the variations in the

second station's transmitter,

30wCo-channel TV: RCA has toff-frequency' plan.” Broad-
casting, Vol. 36, No. 21, May 23, 1949, p. 32,
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March 195131 and in the final report and order on the allocation

question.32

The Third Notice recognized that offset carrier should i
enable co-channel separations to be reduced an averags of forty
miles to 180 miles on VHF and 165 miles on UHF, It was pointed
out that "greatsr separations are utilized in Gulf coast areas and
in other areas where high levels of tropospheric propagation may

be expected."33 When the 6th Report and Order was released in

April 1952, separations in the portion of the country roughly east
of the Mississippil and north of Virginia were reduced to 170 miles
in the VHF, 155 on the UHF, On the Gulf coast, VHF separations .
were set at a minimum of 220 miles, with 190 miles being the stand-!

ard for the rest of the country.3“

Opposition to increased separations

Although increasing mileage separations was a safe and :
i

sound way to eliminate interference between stations, there were
i

other alternatives. The argument of the opposition was that more
stations providing multiple service to urban areas {even 1f some

rural areas received co-channel interference) was more desirable

31y, §. PCC. Third Notice of Further Proposed Rule Making -
in Dockets 8736, et al., March 22, 1951. FCC 5I-2§b (Mmeo 61128].
Appendix A, p. i7. i

32y, g, FCC. 6th Report and Order in Dockets 8736, et al,,
paras, 183-188. I
33y, 3. PCC. Third Notice of Further Proposed Rule Making,
in Dockets 8736, et al., Appendix A, p. 10, ‘
34y, §. PCC. 6th Report and Order in Dockets 8736, et al.,
para. 115-126, )

|
|
|
i
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than a severely limited number of stations, each capable of maxi-
mum range, It was pointed out that efficient utilization of the
spectrum required the maximum number of stations, each serving as |
-great a proportion of the population as possible, thus allowing
for more competition between stations in a given market., To
provide this greater number of stations, not only should mileage
separations be reduced; but directional antennae, restrictions
on power and antennae height (to reduce or equalize range), and
location of stations with regard to separation and not to distance .
between the centers of the communities involved, should be em-
ployed. At one extreme were those who were willing to take almost

P o

any restrictions to be allowed access to a given community,
the other end were the "superpower™ advocates such as consulting
engineer A, Earl Cullum who maintained that VHF stations be al-
lowed to use the maximum power and antenna height permitted by
engineering considerations, regardless of the principle of equal- i
ization of facilities in a given market. In lieu of the FCC
allocation priorities, he recommended that the aim be three ser-

vices for the entire country, even if this would mean deleting

stations from cities now having more than three in order to squeeze
the required number of stations of maximum power (100 kw at 1000
feet antenna height for channels 2-6, 300 kw for channels 7-13)
into the twelve VHF channels.36

35Television Dipest, Vol. 6, No. L4, November 4, 1950,
P. 2. Among those suggesting the use of minimum Eower stations
were Professor R. G. Kloeffler of Kansas State College and con- |
sultant Robert Kennedy who represented a station applicant from !
Holyoke, Massachusetts. (Testimony during Docket 8736 hearings,)
Westinghouse, DulMont, etc. (Television Digest, Vol, 6, No. 45,
November 11, 1950, p. 3.)

3°Television Digest, Vol, 6, No, 4L, Noveuber 4, 1950, p. 2._|
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The view that three or four services over the entire country

was a more desirable scheme than the FCC's four priorities (one
service over the entire country; one local service to each com-
munity; two services over the entire nation, two local services,
etc.) was taken up by several groups, The advocates of maximum
power and range hoped to have extensive, clearly defined and pro-
tected range and minimum competition within their own bailiwick.
The smaller networks, unable to gain much of a foothold during the
period of the freeze, hoped for enmough outlets in major markets
to provide full-time affiliates. As long as they could establish
a nationwide service, able to compete in a given market with the
affiliates of CBS or NBC, neither ABC nor DuMont really cared too
mich about the question of the various determinants of maximum
range.

A detailed and reasonable plan was presented to the Com-
mission in 1950 by one Bernard C, O!Brien, This plan lay between
the ideas of maximum range advocates and the believers in provid-
ing each community with a Jocal voice in preference to supplying
the larger communities with a greater choice of services. OtBrien
held that the never-adopted Commission proposal of May 1948
calling for 150 mile spacing made “a more efficient and equitable

use of these frequencies."37 This view, & definite contradiction

370tBrien, Bernard C. (of WHEC, Inc., Rochester, N.Y.)
Statement before the FCC in Dockets 8736 et al, (mimeo, n.d.;
internal evidence for date of November 2, 1950). Supplement,
pP. 11. In February, 1951, he added UHF to his analysis, and
arrived at the same answers. (Television Digest, Vel. 7, No. 5,

p. 2, February 3, 1951.)
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of the general belief in wide separations, was backed up by a
lucid and persuasive engineering analysis which pointed out that
all of the Commission’s priorities--in terms of square miles and
mumber of stations--would be better fulfilled with 150 mile separa-
tion than with 220 mile separation.38

His presentation included charts showing the theoretical
maximum number of stations which could be produced with various f
spacings,39 as well as the application of these theoretical charts
to the northeastern United States. In addition to his own analysis,

O'Brien was able to quote other authorities, For example, K. A, F
Norton, then working for the Bureau of Standards, pointed out in
the Ad Hoc Committee report that the Committee had not yet under-
taken a study of spacings required for mefficient allocation in
accordance with the priorities,”™ and accordingly "until such
studies are made. . . this report of the Ad Hoc Committee can serve

no useful purpose to the Commission in its forthcoming allocation

33For-example, under the 150 mile plan, over 251,000 square!
miles would receive at least one grade B television service com- |
pared to only 145,000 square miles under the FCC's 220 mile separa-|
tion plan, At least 159 communities would have one station and i
seventy cities at least two stations under OfBrien's plan, com-
pared to sixty-eight and thirty-nine under the 220-mile
plan. {O'Brien statement, op. cit., p. 6.)

39A single channel could be used to cover the largest
area by placing stations in a triangular lattice formation, with
stations all equally spaced from one another, on the corners of
adjacent equilateral triangles. Although the optimum siacing
of this sort is approximately 200 miles, it drops rapidly when-
ever there is even a slight departure from a full triangular |
lattice, as is the case whenever stations are assigned to com-
munities, which of course are not spaced with required regularity.
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hearingitko Other supporters of clcser assignments, particularly
in the eastern part of the country, included a representative of
CBS,[’1 and a representative of the Association of Federal Communi-
cation Consulting Engineers, who said that: "The association be=~
lieves that the Commission has given undue weight to those factors
which tend to increase the mileage separation."“z O'Brien's con-
tention that "the area lost by the larger range stations of the
220 mile plan is mare than equalled by the area gained due to
the larger number of smaller range st‘.at‘.:l.ons""3 had a strong emo-
tional appeal for the vast numbers of AM broadcasters still debat-
ing about getting into television, since:

The reduction of the service area of a VHF station due to

a closer co-channel spacings will still allow these stations

to cover many times the area, as a rule, that the average

5 kw regional or 250 watt local standard broadcast station

now covers at night. Here, interference-free ranges of

the order of 3-15 miles are typical, at least in the east,

and the prospect of a TV station with a 20 mile range or

so, with the additional range resulting from offset carrier
and directional antenna protection, seems like a wonderful

prospect .4b
Although Television Digest commented that it had

e« « o yot to hear really convincing answer, from FCC, to
the testimony of Bernard OfBrien, chief engineer of
Rochesterts WHEC, that the May 1948 proposed allocation

4ONorton, Eenneth A. Endorsement of Vol, 2 of Ad Hoc Com-
mittee Report, quoted in OfBrien statement in Dockets 8736, et al.,

op. cit., pp. 1-2.

“lLodge. Wwilliam B. (CBS Vice President and Director of
Engineering), quoted in O'Brien statement in Dockets 8736, et al.,

op. ¢it., pp. 7-8.

b2Gi1lette, Glen, quoted in OtBrien statement in Dockets
8736, et al., op. cit., p. 8.

430tBrien statement in Dockets 8736, et al., op. cit.,
Supplemsnt, p. 9.

bh1pid., p. 10.
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(utilizing 150 mi, vhf) actually meets Commission's own
current objectives better than proposed 220 mi. . . .45

the Commission held in the Third Notice that:

It is not deemed advisable to effectuate a reduction to
150 mile VHF separation as suggested at the hearing. In
the first place, the evidence upon which the 150 mile
separation is based is the theorstical computations of
what coverage can be achieved., On the basis of the evi-
dence in the record, it is clear that considerations of
terrain and other propagation factors will materially af-
fect many of the theoretical coxputations., In the second
place, much of the propagation data--although the best
available--upon which the Commission relies is necessarily
quite meager .46 |
i

However, the Commission did reduce co-channel mileage separations 7;
|
on the VHF to 180 miles, which allowed for more of a safety factors |

In this way, if as a result of actual experience more inter-
ference results than was indicated by the earlier calcula-
tions, the safety factor will prevent extensive damage to
overall service. If actual experience shows that the amount
of interference is approximately that predicted by the
calculations, then the rules and standards can be amended
to reflect the new data. -In the Commission's experience, i
it is much easier as a practical matter to reduce station
separations which are somewhat larger than were thought to
be necessary than it is to increase separat%ons which are
smaller than were thought to be necessary.*

In another move which still further reduced co-channel
separation, the FCC made the peculiarly ambivalent suggestion that
the 180 mile separation between communities could be reduced an-

other ten miles for the actual transmitter location "in order to

45Television Digest, Vol. 7, No. 5, p. 2, February 3, 1951,
(Edited by Martin Codel.]

L6y, s, FCC. Third Notice of Proposed Rule Making in
Dockets 8736, et al., Appendix A, p. 9.

L7¢credit for having "contributed greatly™ to this 4(0-mile
reduction was given to O'Brien by Television Digest (Vol, 7, No.
16, April 21, 1951, p. 3) when commenting on an O'Brien presenta-
tion at the 1951 NARTB conventions which maintained that doubling
the number of VHF stations would still give a thirty-five mile
range, much above the average AM station®s range.

p. 10 48U, S, FCC. Third Notice of Proposed Rule Making, op. cit,
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provide for flexibility in the location of transmitters and in
order to give communities within 15 miles of the city in question
a reasonable opportunity to utilize channels. . . .m9 This dif-
ferentiation between "communities™ and Mfacilities® is the result
of the conflict of philosophies. Some would assign channels in
order to cover the greatest population or area; while others would

try to cover a certain given market.

In the Sixth Report and Order the Commission realized the

difficulties of dual separation standards and removed the dif-
ferentiation between facility separations and assignment separa-
tions.5o At the same time, the assignment separation was reduced
to 170 miles in the Northeast, more in keeping with the great
number of communities to be served. In the more sparsely settled
regions of the country the separation was increased to 190 miles

to permit wider coverage by each station. UHF stations were spaced

some fifteen fewer miles apart.51

At this time, the Commission rejected the use of less-than-
maximum powered stations,52 claiming that inadequate safety margins
would result and that any further reductions made necessary by

unforeseen interference would have to be remedied by cutting into

b91p14.

50y, s. PCC. Sixth Report and Order in Dockets 8736, et
al., Para. 182.

511pid., Para. k2.

52There was a power differential imposed because of the
different propagation characteristics of various bands. The power
hoped for on the UHF band determined the maximum power allowed on
Channels 2-6 and 7-13.
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one or both stations' Grade A rather than Grade B service area.53
As a basic principle, despite the arguments of OfBrien, et al.,

the Commission's allocation table was:

.« « . based on the concept of affording each station the
widest coverage possible consistent with an efficient utiliza-
tion of the spectrum and the satisfaction of the neegs of the
various cities and communities in the United States.’k

Although both of the two major allocation viewpoints are
included in the above statement, the Commission's emphasis was !
clearly upon the first clause: widest coverage possible. In I

Commissioner Jones'! fiery dissent to the 6th Report and Order,55

he points out that the actual average spacing of assignments in

the Northeast is 250 miles (280 elsewhere), and that these ex-
tremely inefficient spacings cannot be justified on an engineering
basis. In an analysis similar to O'Brien's, Jones considers 150
miles to be an optimum separation with full power, and that any
distance from 100 to 140 miles, with a low 10 kw of power, would |
be more efficient than 100 kw and 170 miles separation. The Com-
mission, however, has not subscribed to this view, and strictly

enforced the 170 mile separation.56

Obtaining additional channels

Although some broadcasters or potential broadcasters felt

53y, s. FCC. 6th Report and Order, Para. 139. These
service classifications were based on engineering curves of signal
strength, not necessarily the actual viewing conditione of the
public in those areas, See TASO report discussion in Chapter VI,

541bid., Para. 138.
551b1d., Dissenting Opinion of Commissioner Jones, Part II.
i

56Spacing variations as small as one mile were turned down
without exception,
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that an adequate number of stations could be accommodated on the
twelve existing VHF channels, the general view was that more chan-
nels, regardless of origin, were needed. Although it is to be
expected that the prefreeze station operators, as a class, wculd
be against opening up new channels, the public demand for tele-
vision was such that overt opposition to new channels would have
been very unwise from a public relations standpoint. As it hap-
pened, none of the prefreeze stations was "exiled™ to the UHF,

and each was well able to retain its share of the potential

audience.

Stratovision

A method for using the twelve VHF channels to cover the
entire country that achieved a great deal of attention was called
Stratovision. This technique, arising out of VWorld War II air-
borne television experimentation, was sponsored by Westinghouse.57
It consisted of installing a tclevision transmitter in high alti-
tude orbiting aircraft, which could then cover satisfactorily
over 200 miles. Stratovision was tested extensively during 1948
and 1949, and attempts were made to broadcast such events as the
World Series over a wide area, which would permit stations not yet
on the coaxial cable to pick up the Stratovision signal "off-the-
air™ and relay it to their own locality. Unfortunately, both co-
and adjacent-channel interference with stations on the ground

spoiled this particular test.58 The potential advantages of

57Ty1er, Kingdon 5. Telecasting and color. New York:
Harcourt, Brace, 1946, p. 130.

58BroadcastinA, Vol. 35, No. 15, Part 1, p. 67, October 11,
1948; Broadcastinm, Vol. 35, No. 16, October 18, 1948, p. 26.

e e a e S
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Stratovision, analogous to the AM clear channel stations and elimi- |

nating at one stroke much of the need both for coaxial cable lines
linking the country and the large number of small stations other-
wise needed to cover the nation, must have seemed attractive to
the Commission,

However, there was a great deal of opposition to Strato-
vision, largely from the same small station operators and members
of Congress who managed to restrict clear-channel AM stations to
50,000 watts. The attitude of the Chairman of the Senate Commerce

Committee was clearly expressed in his questions to the FCC about

the "potentially monopolistic features" of Stratovision which might

lead to "a single operator, or two or three operators, (who) would
be granted licenses to serve the entire United States with their
own television programs."59 Referring to Stratovision, a small

station owner commented that:

You must allow for scientific development and encourage it,
but you must also protect the people against control in the
hands of a very few.

Although the Commission was favorably disposed to Strato-
vision as a means of covering those portions of the nation other-
wise uneconomical for television, and for common carrier relaying

operations,61 evidence became available which showed that some

59Johnson, Edwin C. Letter of February 15, 1949 to FCC
Chairman Coy, Questions "e"™ and "f", Ses 1 Pike and Fischer,
Radio Rerulation, Para. 91:18,

60Craney, E. B. (Radio Station KXLF, Butte, Montana).
Testimony before Senate Commerce Committee, 8lst Congress, lst
Segsion on S. 1973, Amendments to Communications Act of 1934,

| Hearings, June 16, 1949, p. 65.

61U. S. FCC. Reply by Comanission to Questions of Senate
Interstate Commerce Committee, February 25, 1949. 1 Pike and
Pischer, Radic Repulation, Para 91:18,

i
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twenty channels would be needed to supply all areas of the nation
with four signala.62 Since the necessary perambulations of the
Stratovision aircraft would disastrously affect tne principles of
®fair, efficient and equitable allocation of television facilities
to the variocus communities,™ the Commission made no specific al-
location to Stratovision in either the Third Notice63 or the

6th Report and Order.éh However, as early as 1950 Westinghouse

placed Stratovision in the FCC's lap, claiming that the system had
proven -itself and that the Commission would have to provide impetus
in the form of authorization for commercial operation.65 The best
that the FCC could do was to encourage experimental operation gut-
side the commercial television bands, 66 Westinghouse donated the

equipment to Texas A & M late in 1952.67

62y, s. FCC. Third Notice of Proposed Rule Making in
Dockets 8736, et al., Appendix A, 1V, p. 20.
63Ibid. 1In the same way, the FCC turned down an untried

scheme called Pollycasting for using a number of low-power UHF
stations on the same channel as a lower cost, more flexible method

of covering an area, p. 21.

64y, s, FCC. 6th Report and Order in Dockets 8736, et al.,
Paras. 225-228.

657elevision Digest, Vol. 6, No. 45, November 11, 1950,

P. 2.
66y.s. FcC. 6th Report and Order, Para, 228.

67Television Digest, Vol. 8, No., 51, December 20, 1952,
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Obtaining additional VHF channels
A good many potential television broadcasters were somewhat |

cautious of accepting the FCC's view that UHF stations would be l
able to compete on equal terms with prefreeze VHF stations. Ac- ‘
cordingly, thay tried to obtain additional VHF channels from the ,
various government services or by deletion of the FM band. The

Navy apparently followed the maxim of "the best defense is a good
offense™ and attempted to obtain substantial portions of the 500-
900 mc UHF band in addition to its extensive use of lower bands.68
The industry, with the philosophy of denying the government use of
natural resources to the exclusion of private industry, called for
the creation of a high level policy board to take into account
"public (sic) as against military and governmental demands” for

the spectrum.69 A few months later the broadcasters went on the

offensive to ask for "a half-dozen or more 6-mc channels in the
military zone of the spectrum just above 216 mc," in an effort to l
e Broadcasting '

magazine suggested editorially that the problem of rgeemingly

forestall expansion into the "unimown” of the UHF.

sacrosanct chunks of spectrum assigned to (but not always used by)
government agencies" should be "carried squarely to President

Truman if necessary."71 When the Senate Commerce Committee's

686rater, Rufus, "TV band Crab: Navy may seek'upstairs’,”
Broadcasting, Vol. 35, No. 21, November 22, 1943, p. 21.

69nTRAC-Yracked Radio." Broadcasting, Vol. 35, No. 22,
Kovember 29, 1943, p. Lb.

70nyHF Video: HNew afforts to postpone use of UHF." Broad-
casting, Vol. 37, No. 12, September 19, 1949, p. 47.
TlwRoom to grow." Eroadcasting, Vol. 37, No. 13, September |
26, 1949, p. 3%. Another Proadcastin~ editorial, "FCC's TV spot™

Piony

[}
appeared on October 10, 1950 (v. 37, Lo. 15, p. L2). i
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Communications Subcommittee initiated a probe of division of the

spectrum between civil and government services, Broadcastine head- ,

lined the story "Is U, S. Spectrum Hog?"72 Although the initial
announcement by Senator McFarland of the subcommittee's purposes
did not particularly mention television broadcasting, it took a i
little while before broadcasters could be convinced that the Senater
Committee was chiefly interested in non-broadcast matters,73 and
in any case the Committee's interest dwindled as Congress adjourned.
Little more was heard from the broadcasters about additionai
VHF channels for some time. The Korean war, breaking out in June '
of 1950, eliminated any chance of obtaining these frequencies from :
the military. A somewhat half-hearted attempt to delete the FM
band in whole or in part to provide television with three new chan-
nels was made in the middle of 1951. Despite the fact that it
seemed to most observers, as it did to CBS's Stanton, that "the
FM boat has sailed,"7h the FCC strongly defended the service,
assailed the manufacturers who were not providing or promoting F¥

sets, and stated that "The FCC is not considering the deletion of

the FM band or any part of it. . . ."75

72n1g y.8. Spectrum Hog?: Congress will seek answer,®
Broadcasting, Vol. 37, No. 16, October 17, 1949, p. 23.

73"Spectrum Probe: subcommittee marks time." PBroadcasting,
Vol. 37, No, 17, October 24, 1949, p. 29.

7hStanton, Frank. Testimony before FCC on Dockets 273€,
et al., quoted in Television Digest, Vol. 6, No. 16, April 22,

1950 {n.p.).

75y, s. FCC. Letter from FCC Chairman Wayne Coy to John
L. Horne of station WFMA (FM), Rocky Mount, N.C., July 13, 1951,
Television Digest, Vol. 7, lo. 29, July 14, 1951, p. 14. Ad-
miral Corporation President Siragusa wrote off FM as a "dying art,n
and held that use of Flf frequencies for TV (Admiral was the third
largest TV manufacturer) would provide service to three million
families, Television Dirast, Voi. 7, lo. 1, Jenuary €, 1951, p, 3




¥ actual conditions on a variety of terrain, This station remained

 station, see Television Direst, Vol. 6, 1950, Nos. 5, 1k, 26, 43,

226

Opening the UHF band
Rejection of all alternatives for obtaining additional VHF

channels required moving to the UHF for additional television space.
Although the trade press quoted Chairnan Coy as believing that use
of the UHF would open up television for all, adequate knowledge was
lacking of the propagation characteristics of the UHF. As soon as
the freeze started, various manufacturers such as Philco and RCA
obtained licenses for experimental television stations on the UHF.

The outstanding example was the RCA-NBEC operation at Bridgeport,

Connecticut, which operated as a satellite of WNBT, New York City.
This station gave manufacturers and broadcasters an opportunity teo

test their ideas and equipment (particularly UHF receivers) under

in service, providing extremely valuable data, until the end of the

77

freeze.

761nterestingly enough, the Commission claimed in the 6th l
Report and Order (Dockets 8736, et al., para. 21) that: "In order !
to allocate additional VHF channels to the television service, it I
would be necessary to delete frequencies from one or more of the
other radio services which have been allocated frequencies in this
portion of the radio spectrum, While there is testimony in the
record as to the possibility and alleged desirability of such a re-
allocation of frequencies, this proceeding has included no issue or
proposal by the Commission or the parties for the reallocation of
specific frequencies nor any evidence evaluating the comparative

needs of the various radio services for the pertinent VHF frequencies
Accordingly, this proceeding affords no basis for a decision with-
drawing frequencies frecm other services (both government and non-
government) for the purpose of creating additional VHF television
channels,”

It is difficult now to see how proposals for "specific fre-
quencies™ could be made, when government assignments are unpubli-
cized, and, indeed, often cloaked in military secrecy. See the FCC
proposals during the spring of 1959 for contrast.

771n 1952, the experimental station transmitter was sold to

a Portland, Oregon, station which became the first commercial UHF
station on the air. For details of the operation of the Bridgeport

'
|
i

—
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Although there was serious doubt as to the amount of power
which could be generated on the UHF78--thus further restricting the
possibility of UHF and VHF stations competing satisfactorily-~the
question before the FCC was how many channels to use in the UHF,
and what standards should be adopted. Despite some suggestions
that a mere half dozen additional channels would be sufficient,
either on the VHF or on the UHF,79 the Commission in July 1949
proposed using an additional forty-two channels in the UHF.BO
Identical standards were advocated for both the VHF and the UHF
bands, with any use of color required to fit into a 6 mc bandwidth§¥
By the date of the Third Notice (March 1951) the Commission was
thinking in terms of sixty-five or seventy channels in the UHF
band.82 The Commission had still not reached a decision on its
almost two year old deliberations over the proposed use of the
470-500 mc band for a broadband system of mobile communications
on a common carrier (Bell Telephone) basis, which rendered allocation

of the lowest five channels for television problematical. The

L4, 45, 46, L7 and Vol., 7, 1951, Nos, 25, 26, 29, and 37.

78A_comp1ete1y new set of engineering techniques, such as
waveguides instead of wires, are needed in the upper UHF. These
techniques are closely akin to radar than radio.

79nLimited UHF."™ Broadcastin , Vol. 36, No. 19, hhy 9,
1949, p. 48.
3°U. S. FCC. Notice of further proposed rule making, in

Dockets 8736, et al., July 11, 15435, Appendix A-1. This was seven
more channels than proposed in a public notice dated May 26, 1949.

81Ibid., Appendix A-II.

82U. S. FCC. Third Notice of further proposed rule making,
in Dockets 8736, et al., March 22, 1951. Appendix A-1.
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television service was given this sub-band in July 1951,83 although:

the need for mobile telephone frequencies has continued.

Role of the manufacturer
The key to the use of the UHF band lay in the hands of the

manufacturing industry. Throughout the freeze, with the exception .
of some sales slumps during summer months, television set makers
were kept busy with the demand for VHF sets destined for those
communities with TV service. It was not until the last half of
1951 that the demand for sets in these areas showed signs of future}
lessening. Although the material shortages resulting from the
Korean war seriously hampered the manufacturers, and caused a
stretching out of production, the manufacturers appear to have
hewn to the "one thing at a time" line, and did riot do more than
preliminary engineering work on UHF until the freeze had been on

for more than three years.

The Zenith advertisements and obsolescence

One conspicuous exception was Zenith, which announced plans
to construct a line of UHF-VHF receivers, able to receive a total
of twelve channels within either or both bands right after the
freeze was instituted.sb Some months later, Zenith stung the rest
of the manufacturing industry into furious reaction by means of
a series of advertisements assuring prospective buyers of TV re-
ceivers that the engineering of Zenith sets would protect them

against "expected changes" in television allocations., This

83y. s. FCC. Fourth Report of Commission and Order in
Dockets 8736, et al., July 12, 1951.

8LChristopher, Larry. fHigh-low TV." Broadcasting, Vol.35

HOE 17. October 25‘. 19L{SL Pe 22-
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winsurance against obsolescence™ theme aroused bitter resentment,

not only from retailers who complained of being nknifed in the
back" and of a "lousy deal", but from other manufacturers. It is
difficult to say how much of this almost reflexive antagonism was
due to the immediate desire of all concerned to sell as many tele-
vision sets as possible with expectations of a long period of
nfreaze®, and how much was due to disbelief in the eventual develop-
ment and use of the UHF. In any event, several manufactuers
(notably Admiral) reportedly complained to the Federal Trade Com- |
mission about the Zenith advertisement.es The RMA initiated a
concerted "educational® drive with a war chest of between $50,000
and $100,000 to acquaint the public with "the actual facts™ about
obsolescence.86 Some newspapers refused to carry the Zenith ads,
and others editorially attacked them. Retailers and wholesalers
almost unanimously condemned the advertisements as "misleading”
and "inaccurate" and claimed that they were hurting business. On
the other hand, one set maker (Crosley) announced, possibly in a
fit of bravado, that its sales to distributors were the highest

in its history during the week following the Zenith ads.87 In a
more extrems action, but in keeping with the attitude of the in-
dustry, two manufacturers (sightmaster Corporation and Empire Coil
Company--which also owned a Cleveland television station) sued

Zenith in the New York SupremeCourt for one million dollars as

85Osbon, John. "Zenith squall: ‘obsolescence'’ ad sparks
FTC study." Broadcasting, Vol. 36, No, 11, iarch 14, 1949, p. 25.

86npMA meet: fund proposed for 1facts?! drive." Broad-
casting, Vol. 36, No. 12, March 21, 1949, p. 29.

87Osbon, John. n'Obsolete’ ads: Zenith continues to draw
industry fire." Broadcasting, Vol. 36, No. 12, March 21, 1949,
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damages, and an injunction against the ads.88 Independently, RCA
maintained that converters could be constructed for virtually all
television sets to enable them to pick up UHF when and if the time
came., This view was attacked by Commander McDonald, who pointed

89

out a change in bandwidth standards would render all ~ sets obso-

lescent or obsolete beyond the ability of a converter to remedy.go

Zenithts defense in the million dollar damage suit was

based largely upon the correspondence between Senator Johnson and

91 In this exchange, Coy admitted

Chairman Coy in February 1949.
that there would be obsolescence, and that converters were not
entirely satisfactory. Commissioner Hennock went one step further
and suggested that the public be informed of just what each manu-
facturer's sets were capable of, as well as the dangers of potential
obsolescence.92 The rather lukewarm attitude of the Commission
majority toward UHF at this point is obvious, although Zenith re-
ceived official praise and publicity when it provided Chairman Coy

with the first UHF set with built-in tuner off its production line?&

88"Zenith sued: two firms hit obsolescence ads."™ DBroad-
casting, Vol. 36, No. 13, March 23, 1949, p. 5&4.

89This line of argument seems analogous to throwing out the
baby with the bath water, since Zenith sets wouldn't be usable under
these conditions, either.

90nTy converters: McDonald, Wilson disagree." Broadcast-
ing, Vol. 36, No. 16, April 18, 1949, p. 38.

91"Zenith answers million dollar damage suit.™ Broadcast-
ing, Vol. 36, No. 24, June 13, 1949, p. 34. |

92Hennock, Frieda. Additional vizws to letter from Com-
mission (Chairman Coy) to Senator Johnson, February 25, 1949, in
answer to the Senator's letter of February 15, 1949. 1 Pike and
Fischer, Radio Rerulation, Para 91:18.

93christopher, Larry. "High-low TV: Zenith hints high .
band color, too." Broadcasting, Vol. 35, No. 17, October 25, 1948, .
P. 29. '
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and a great deal of FCC comment dealt with the eventual need for

the UHF channels.

Retention of the VHF band

No matter what laudatory comments were made about the Zenith

receiver by Chairman Coy, in March of 1949 he proceeded to tie the
Commission's hands with respect to establishing a nationwide allo-
cation plan that would not repeat the mistakes of 1945. At a meet-
ing of the Advertising Club of Baltimore, Coy prorised flatly that
the twelve present VHF channels "will not be eliminated™ and that
TV sets now on the market "obviously" will be able to "get service
from these channels."gh He also pointed out that the "tempest in
a teapot™ over the Zenith ads had created "definite pressures™ for
adoption of the then-current VHF standards for UHP. This speech
was the death knell for the 1944-1947 idea of higher standards on
the UHF band, which would have required a different bandwidth.95

The decision not to consider deleting the VHF band in order to put

9‘*Con, Wayne. Address before the hdvertising Club of Balti-
more, March 23, 1949, quoted in "UHF band: power development is
key--Coy," Broadcasting, Vol, 36, No. 13, larch 22, 1949, p. 54-D.
The statement was unsquivocals M"There is no proposzl by the Com-
mission. . . to delete any of the present VHF channels, This ser-
vice will not be climinated.™ {Quoted in Siepmann, Crarles A,
rKadio, television, and socicty, New York: Oxford, 1950, p. 321).

95Coy, at a joint meeting of the Radio Executives Club and
the Advertising Club of Boston on_January 25, 164G is cquoted as
saying: "I am quite sure we could have a wider channel, higher
definition service in this country if we had a monopoly--either
privately owned or government owned. Personally I will take com-
petition rather than improved definition if it rcans monopoly of
either variety." (Quoted in Siepmann, Radio, telavision and

society, p. 321.)
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everyone on an equal footing in the UHF was looked at with some

mistrust by Senator Johnson, who said:

I regard it as tragic for the ultimate development of tele-
vision that the VHF allocations heretofore made is handi-
capping the adoption of a truég equitable and scientifically
practical VHF-UHF allocation. S
The Commission maintained its position that there was no :
doubt as to the value of the VHF portion of the spectrum, despite

the possible dangers of intermixture, saying:

We are not, . . convinced that an adequate showing has been
made that sufficient spectrum space would be provided for an
adequate nation-wide television service if only the UHF por-
tion of the spectrum is allocated for commercial television
broadcasting. Accordingly, we have decided that commercial
television operations q%ould be provided for in both bands
of the spectrum. . . .9

Although other matters, such as color, largely occupied the
|
thoughts of the Commission, Congress, and the industry through i

1950-51, Coy found it necessary to repeat in 1950 that there was !
]
no intention to move all television to the UHF band.98 Suggestions
|
such as improved definition, moving all color to the UHF thus .

|
|
leaving black-and-white on VHF, and "frequency modulated tele- g
i

visionn99 were discarded. Zngineers and manufacturers and f

96Johnson, Senator Edwin C. Letter to FCC Chairman Wayn: 5
Coy quoted in "Johnson's stand: clarifies position on TV," Broad-
casting, Vol. 37, No. 21, Nov. 21, 1949, p. 56. I

97y, 5. FCC. 6th Report and Order in Dockets 8736, et al.,
Para. 25. Only a few minor participants favored an all-UHF system,

|

98relevision Dicest, Vol. €, No. 27, July 2, 1950, p. 1.

99Tnis system was developed in the FCC laboratories, and
offered greater interference rejection. It was completely and
coldly ignored by the industry. (Proadcasting, Vol. 36, No. 3,
January 17, 1949, p. 21.) Independent research activity by the
Commission laboratories was a distinguishing mark of this period
of television development; see section on color television in this

chapter. i
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broadcasters examined the RCA-NEC station at Bridgeport, and ex-
pressed lessening degrees of caution over use of UHF as the end

of the freeze grew nearer.loo Zenith again raised industry tempers
(but not to the same extent as in 1949) with a 1951 series of
wobsolescence™ ads along the same lines. This time, the counter- l
moves were in the form of sales "ammunition® to retailers, pointiné

]
out that conversion was necessary and possible with almost every

brand of receiver.lo1

Perhaps the outstanding evidence of the FCC's preoccupa-
tion with the VHF was in its decision to intermix, without serious-
ly disturbing more than a handful of existing stations.lo2 The
position of the manufacturing industry with respect to UHF was

also plain. As Television Digest stated:

1007.1evision Digest, Vol. 6, No. 26, July 1, 1950, pp. 1-2.

101re)evision Dicest, Vol. 7, No. 14, April 7, 1951,
pp. 9-10.

10250me thirty-one stations were to be required (by terms
of the Third Notice) to change channels. None were to be elimi-
nated, although the Commission was empowered to do so if necessary.
Under the terms of the 6th Report and Order, only thirty stations
were required to shift, and one of these thirty had a smaller '
change to make than suggested in the Third Notice. Of the thirty:
No stations had to shift to the UHF band.
Twenty-six stayed in the same half of the VHF band they
were in before.
Two moved up from the low (Channels 2-6) to high (Channels
7-13) band.
Two moved down from the high VHF channels to the low
VHF channels.
Of the twenty-six which stayed in the same half of the band, four- |
teen only changed by one channel (either up or down), eight by two
channels, two moved three channels, and one each moved five and
six channels away. Thus, in nost cases the amount of change was
negligible, even though 28 per cent of the stations on the air had
to change their channel, Many stations swapped equipment to fur-
ther reduce the expense of shifting.
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« « o any company with a name to protect and service
contracts to fulfill will certainly see to it thst
past as well as future customers are protected,lV3

By the end of the freeze, the manufacturers were confident that
they would be able to fill any demand for UHF receivers,lo4 al-
though the market for VHF sets remained undiminished. The broad-

casters who would have to use the UHF to get into television were
optimistic,105 despite the predictions of nothing but trouble re-

1
sulting from :I.nt:ermixture.106

Allocation plans and intermixture

The 1945 allocation plan of the FCC, as modified by the ;
deletion of Channel 1 in 1948, was designed to give service throughf
roughly 400 stations to some 140 metropolitan areas, accounting for
fifty-seven million people, or about 40 per cent of the population.
Simple arithmetic made it necessary to use the UHF to reach the
other 60 per cent with multiple television service.

This decision was not reached without opposition, as men-
tioned in an earlier section. Proposals were made to obtain ad-

ditional channels in the VHF from the government or from FM broad-

casting. Although the number of channels suggested ranged from a

103Television Digest, Vol. 7, No. 14, April 7, 1951, p. 10.

1OhIt 80 turned out that the technical quality of these
receivers left 2 great dcal to be desired and that many manufactur-
ers were not ready for the rapid licensing of UHF stations after |
the freeze. GSee Chapter VI, Also see: Television Direst, Vol. &,
No. 5, February 2, 1952, p. 7.

1057¢1evision Direst, Vol. 7, No. 37, September 15, 1951,

p. 1.

106See next section in this chapter ("Allocation Plans and
Intermixture"),
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"half dozen®™ to the entire additional seventy channels available
in the UHF for television, few participants denied the need for
additional channels. Even O'Brien, while commenting that "a UHF

station is going to be severely restricted in coverage as compared

to a VHF station,™ only asked that "the VHF band should be put to
its fullest possible use™ although it seemed ™inevitable that this'
(the UHF) portion of the spectr