














































































































































































































Public Interest Obligations Advisory Committee Home Page Page 2 of 2

V RN
NTIA - Room 4720
U.S. Department of Commerce
Washington, DC 20230
For more information | :ase contact Karen Edwards or Anne Stauffer at
piac@ntia.doc.gov.
To automatically receive future announcements via e-mail, you can subscribe to the
PIAC-Info mailing list. To do so, send e-mail to piac-request@ntiant1.ntia.doc.gov,
and write join piac-info in the mess e. You will receive a confirmation message, as
we as additional instructi s on using the mailing list.
j—— —
NTIA .me Domestic lnternation;;l Spectrum Grants Research
Last Updated 11-2-98
http://www.ntia.doc.gov u 1tadvcom/p "int.htm 11/9/98

e @m0 pe WEE 00 R


































. The Origins and Future Prospects of Digital Television Page 11 of 11

19.

19 Ibid.

20.

2047 U.S.C. 534(b)(4)(B).

21.

2! Turner Broadcasting System, Inc. v. FCC, 117 U.S. 1174 ( 797).

22.

22 47 U.S.C. Section 336(e)(2)(B).

23.

B FCC, Fees Jor Ancillary or Supplementary Use of Digital Television Spectrum Pursuant to Section
336(e)(1) of the Telecommunications Act of 1996, Notice of Proposed Rulemaking, MM Docket = '-
247. Adopted December 18, 1997; Released December 19, 1997.

24,

24 47 U.S.C. Section 336(d).

http://www.ntia.doc.gov/pubintadvcom/novmtg/DTV.htm 11/9/98





























































The Public Interest Standard in Television Broadcasting Page 20 of 20

Order, FCC 97-279, MM Dkt. No. 95-176 (August 22, 1997).

52.

32 National Broadcasting Co. v. U.S., 319 U.S. 190, 218-19 (1943).

53.

33 Nondiscriminiation in the Employment Policies and Practices of Broadcast Licensees, 60 FCC 2d
at 229-30.

54.

>4 See, e.g., National Organization for Women v. FCC, 555 F.2d 1002 (D.C. Cir. 1977).
35.

33 This authority was upheld by the Supreme Court in NAACP v. FPC, 425 U.S. 662, 670 (1976).
56.

36 FCC, Nondiscrimination in Employment Practices of Broadcast Licensees, 13 FCC 2d at 770
(1968).

57.

37 FCC, Nondiscrimination in Broadcast Employment, 18 FCC 2d 240 (1969).
58.

38 47 CFR Section 73.2080(a).

59,
39 Ibid.

60.

5‘5(;%%9&)& Implementation of the Commission's Equal Opportunity Rules, 9 FCC Red 2047, 2049-
4).

61.

1 [ utheran Church--Missouri Synod v. FCC, 141 F.3d 344 (D.C. Cir. 1998), rehearing denied,
September 15, 1998.

http://www.nti  loc - yv/pubintadvcom/novmtg/pubint.htm 11/9/98





































Cabe c;&)osing presidential commission on digital wysiwyg://CONTENT.MODE.31/http://www.. te=19981 19&inlssue=TRUE&mode=to s

station should be regarded as more important
than any cable network," Decker Anstrom,
president of the National Cable Television
Association, wrote in a letter to the pi el.

_]|¥)_rr_n_ano__rn’s§gi_n, co-chairman of the panel, said
€ had not yet seen the letter but explained that
the new public interest obligations and so-called

“*r st-carry" rules for cable operators were
' “intimately linked together."

' “If there are no mandatory minimums, we
don't endorse must- carry," Ornstein said.

* *The circumstances under which we believe
that must-carry would be in the public interest
to expedite the advance of digital broadcasting
would be if it is clear that there are some
guarantees that there will be some public
interest standards met."

Ornstein said the draft report included language
making clear that required carriage of digital
programmes should not take precedence over
all cable channels, some of which are important
providers of public interest shows.

Daniel Brenner, the cable association's vice
president for 1w and regulatory policy, said the

draft report eded to be more explicit on that
point, however.

((Aaron Pressman, Washington newsroom,
202-898-8312))

{Copyright 1998, Reuters]

M'SE@ Copyright © 1998, NewsEdge Corporation No redistribution allowed.
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channel to minority interests.

The commission members have two weeks to draft any rebuttals they want
attached to the report. The recommendations, of course, are just that, and
must be implemented by the Federal Communications Commission or
Congress before becoming law.

By Laura Maggi
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programming alter this conclusion? If so, how?

We also seek updated comments on how we should apply the separate requirements
section 25(b) of the 1992 Cable Act. Section 25(b) (1) mandates that a DBS provider
of its channel capacity, equal to not less than 4 percent nor more than 7 percent,
noncommercial programming of an educational or informational nature." Among the que
in our NPRM on this section were whether, and if so how, we should define the term
programming. Pursuant to section 25(b) (3), this channel capacity must be made avail
educational programming suppliers, upon reasonable prices, terms, and conditions."
if any, must be afforded access to channel capacity under this provision? How shou
"reasonable prices, terms, and conditions" be defined? How should these section 25/
interpreted and implemented?

Because DBS, as a satellite service, is likely to be delivered on a regional r
basis, we seek comment on the international ramifications of any public interest ob
adopt. Finally, we seek comment on any other issues relevant to the implementation

Comments filed in response to this Public Notice should be filed on or before
and replies should be filed on or before April 30, 1997. Commenters should note th
Notice references the original docket number (MM Docket No. 93-25), this proceeding
by the International Bureau. Copies of relevant documents can be obtained in the F
1919 M Street, N.W., Room 239, Washington, D.C., and also may be purchased from the
copy contractor, International Transcription Service, (202) 857-3800, 2100 M Street

Washington, D.C. 20037. For further information contact John Stern at (202) 418-07
at (202) 418-2119.

Action By the Commission, January 30, 1997, Chairman Hundt, Commissioners Quello, N
voting.

http://www.fcc.gov  areaus/International/Pv iic Notice 1997/fcc97024.txt 1 18/19
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.

resolution pay cable channels -- be permitted to dictate programming options
of viewers at the expense of local stations that routinely air news, ‘e-saving
weather alerts and PSAs? Does the FCC support early return of the analog
broadcast channels -- which, without a cable digital must-carry mandate,
would be highly unlikely?

NAB has presented irrefutable evidence to the FCC proving that the vast
majority of cable systems will have more than sufficient channel capacity to
carry all local broadcast stations in digital. Thus, the claims of a potential loss
of C-SPAN or other cable networks are merely a rehash of cable's discredited
assertions made when it argued against analog must-carry.

For the benefit of all viewers, we urge the FCC to act quickly and adopt digital
must-carry rules to preserve localism and free, over-the-air television.#

< <Electronic Media -- 01-18-99, p. 36>>

[Copyright 1999, Crain Communications]

fNeWSEdge Copyright ©® 1999, NewsEdge Corporation No redistribution allowed.
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éatellite separations would enable the use of high power signals »lus antennas
as small as 18 inches in diameter. The first application, less tnan two months
later, came from Comsat's new subsidiary, Satellite Television Corp. (STC).

From the beginning, legal arguments were intense. For example, in a 200-
page tome, the National Association of Broadcasters unsuccessfully ar¢ ed that
the FCC had no right under the Communications Act of 1934 to license a national
broadcasting system that would pay no heed to the sacred duty of all
broadcasters, known as "localism."

During more than two decades, many companies large and small were
applicants. Numerous construction permits (CPs) were issued by the FCC but most
of the applicants failed to satisfy due diligence requirements.

Four years after its application was filed, Comsat announced that STC
would be discontinued. During 1984 and 1985, Comsat reported losses from STC
that totaled $145 million. In addition, STC built two unused satellites at a
cost of $113 million.

The survivors included United States Satellite Broadcasting (USSB), owned
by Hubbard Broadcasting; Dominion \ leo Satellite Inc.; Hughes Communications
and Echostar.

USSB entered into a joint agreement with Hughes in 1991, leading to the
launch of Hughes' DBS 1 satellite and the start-up of DirecTV/USSB in June 1994.
In May 1999, Hughes acquired USSB's assets and business in a transaction valued
at $1.3 billion.

Echostar obtained its CP in 1989 and opened for business with its first
satellite launch in early 1996. Dominion obtained its CP in 1984 but
subsequently entered into a technical agreement with Echostar. Since December

1996, Dominion's program content has been carried on Echostar 3 at 61.5 :grees
W.

The Transponder Sales Decision

Selling, rather than leasing, became a major change in the commercial
marketing of FSS satellite transponder capacity in 1982. Lawyer Phi lip Spector,
now a partner at Paul, Weiss, Rifkind, Wharton and Garrison, recalls, "Cable TV
programmers were using domestic satellites to distribute programming to cable
headends. Prices for satellite distribution were set at artificially high
levels, in large part because of the FCC's regulatory approach.

"In a pioneering move," says Spector, "Hughes Communications sought FCC
permission to break out of the common carrier mold with resr :t to Hughes' new
Galaxy 1 satellite. Hughes proposed to sell transponders in individualized
transactions, treating the satellite like a real estate condominium, with
separately owned transponders and certain commonly owned elements, such as the
satellite bus. Hughes also proposed to establish Galaxy 1 as a 'cable
neighborhood' with certain key anchors (such as HBO and WTBS) making the
satellite's orbital slot one at which all cable headends would have to have
dishes pointed, thereby making the slot more valuable." In 1982, the FCC
approved the concept and ushered in a period of competition.

Bruce Lederman was a senior partner and co-founder of Latham and Watkins,
which represented Hugt ; from 1981 to 1997. Lederman is now the co-founder and
COO of Assuresat Inc., working with ex-Hughes executive Jerry Farrell. His
recollections of the Transponder Sales Decision are shared with Gary Epstein,
who was chief of the FCC's Common Carrier Bureau from 1981 to 1983 and is now a
Latham and Watkins corporate partner.

"In the early 1980s," they recall, "the satellite inc stry was hobbled by
regulatory and financial constraints. Galaxy 1 knocked down many of these
constraints. Clay (Tom) Whitehead, the head of Hughes Communications Galaxy,
proposed a concept that Hughes supported, to create a 'cable bird' by selling
selected programmers capacity on the bird. Whitehead felt that if he ¢ d
convince HBO a | at least one other major cable programmer to act as ‘! ‘hor
customers', the other desirable programmers would be attracted to the satellite
as if it were a shopping mall. By selling, rather than leasing, Hughes would
obtain sufficient cash to justify the large investment regquired to build a fleet
of at least t -ee satellites, which became Galaxy 1, 2 and 3.

"The results exceeded everyone's wildest hopes. Ultimately, the value of
Hughes Communications Galaxy, which merged with Panamsat, as well as DirecTV,
represented a substantial portion of the value of Hughes' parent, General
Motors."







>

Amen

"The future will bring Washington telecommunication lawyers closer to the
issue of cyberspace and the Internet. The practice will also become entirely
regional and international as the character and size of the client telecom
companies consolidate and expand. Multifaceted teams of lawyers will become
commonplace, as the issues )jecome more complex," says Smith.

At Wiley Rein and Fielding, young Texas-bred lawyer Todd Stansbury was
asked how they describe communication satellites for new members of their
Communications Practice Group. "A satellite business begins by placing a multi-
hundred million dollar, high-technology asset on top of explosive fuel, and then
lighting the fuse," he said. "It's a big risk, but from that risk comes,
literally, out-of-this-world-rewards. What could be better than that?"

Contributing Writer Robert N. Wold is based in California. His E-mail
address 1s robertnwold @cox.net.
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Arthur C. Clarke Extra Terrestrial Relays

this calculation. it is legitimate
to consider the earth as fixed and
the sun as moving round it. The
station would graze the carth's
shadow at A, on the last day in
February. Every day, as it made
its diurnal revolution, it would
cut more deeply into the shadow,
undergoing its period of maxi-
mum eclipse on March 21st,
on that day it would only be in
darkness for 1 hour ¢ minutes,
From then onwards the period of
eclipse would shorten, and aftes
Aprl 11th (B) the station would
be in continucus sunlight again
until the same thing happened
six moaths later at the autumn
cquinox, between September 12th
and October 14th. The total
period of darkness would be about
two days per ¥w and as the

period of eclipse would be
little more than an hour there
should be no difficulty in storing
enough power for an uninter-
rupted service.

Condusion

Briefly summarised, the ad-
vantages of the space station are

as follows: —
(1) It is the only way in which
m;oﬂd ﬁwmxe can be
10r 2 ible of

e posibie typea

(z) It unrestricted use
of a band at least 100,000 uclg
with the use of beams

an almost number of

almost 100 per cent. Moreover.
the cost of the power would be
very low.

{4) However great the initial
expense, it would only be a frac-
tion of that required for the
world networks replaced, and the
running costs would be incom.
parably less. )

Appendix—Rochet Design

The development of rockets suffi-
ciently powerful to reach ** orbital ™
and even “escape” velocity is now
ocaly a matter of years. The {cllow-
ing figures may be of interest in this
conpection.

The rocket has to acquire a Gnal
velocity of B km/sec.  Allowing
2 kmjsec. for navigational correc-
tions and air resistance loss (this is
lepntimate as all space-rockets will
be launched from very high coun-
try) gives a total velocity needed of
10 km/sec. The fundamental equa-
tion of rocket motion is *

Ve h‘.R
where V is the final velocity of the
rocket, v the exhaust velocity and
R the ratio of initinl mass to figal
mass &y)oad plus structurs). So
far v besn about 2-2.5 km/sec
{or liquid fuel rockets but new de-
iges and fuels will permit of con-
:gnbly igher figures. (Oxy-
hydrogen fuel has a theoretical ex-
haust velocity of 5.2 km/ssc and
mote 1 combinations are
known.) If we assume v to be 3.3
km/sec, R will be 20 to 1. How:
ever, Owing to its faite accelera-
tion, the rocket loses velocity as a
result of gravitational re tion.
1f its acteleration (assumed con-
stant) is « meatres/sec.’, then the

Page 5 of 6

Fecr an automatically controll
rocket « would be about §g and
the ncceasary R would be 57 to
Such ratios cannot be realised wi
a sin;le rocket but can be atlain
by '‘step-rockets’’, while wve
much higher ratios (up to 1,000
1) can be achieved by the erinci;

o! "' cellular construction

ipillogue—Atomic Power

The advent of atomi¢c power h
at one bound brought space tras
half o century nearer [t seems u
likely that we will have t¢ wait
much as twenty years bele
atomic-powered rockets are d
veloped. and such rockets cou
reach even the remoter planets wi
a lantastically small fuef; mass rat
—only & few per cent. The equ
tions developed in the appendix st
lield, but v will be increased by
factor of about a thousand.

In view of thess fucts. it appea
hardly worth while to expend mw
¢furt on the building of long-di
tance relay chains. Even the lx
networks which will socn be und
construction may bave a workir
life of only 20-)}0 years.
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' ' Radio-Relay Systems,”” C W
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Hund. (McGraw Hill)
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MacNamara and Birkinshau
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G
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Arthur C. Clarke Extra Terrestrial Relays

Here is the fac-simile of the paper published by Arthur C. Clarke where he lay down the principles
of the satellite communication with satellites in geostationary orbits. (Wireless World, October 1945,

pages 305-308)

http://www.lsi.usp.br/~rbianchi/clarke/ACC.ETRelaysFull.html 7/7/2004
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INTRODUCTION

In deference to Arthur Clark and Marshall McLuhan, this study begins with neither a quote
from "Extraterrestrial Relays" nor a profound discussion of the satellite's molding of the
human race into a global village.1 The existence of communications satellites is as second
nature to the bicentennial American as moon landings. The "LIVE VIA SATELLITE"
caption at the bottom of a television picture (if it's even indicated anymore) no longer gives
special cause for notice or excitement. Today, without having direct involvement in either
the aerospace or telecommunications industry, the average individual could easily conclude
that the "communications by satellite" revolution was a product of the 60's and think no
more of it. In fact, satellite technology has had and continues to have a major impact on the
capabilities of today's world-wide telecommunication systems. Its applications to domestic
communications are just beginning to be developed and several options are either in the
proposal stage or being implemented. Telecommunications has been defined by the
International Telecommunication Union as:

Any transmission, emission or reception of signs, signals, writing images
and sound or intelligence of any nature by wire, radio, optical, or other
electromagnetic systems.

Unfortunately, there are many people who are unaware of this definition, or any simpler
definition for that matter, of what telecommunications is and what it means to their
individual lives. Complicating any understanding of telecommunications are the economic
considerations of regulated and competitive markets. The United States, traditionally a
competitive, free enterprise market, is one of the few countries of the world where
telecommunications is part of the private sector, as opposed to national systems. Private
concerns furnish communications services to the nation that are "affected with a public
interest." Consequently these firms are designated as "public utilities" and from an
economic standpoint, they possess technological characteristics that almost inevitably result
in monopoly market structures. American Telephone and Telegraph (AT&T) has long
dominated this nation's communications market.

Generally, it is agreed that where the common benefit is dominant, where the whole of

http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m... 1/27/2005
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society is involved, economic functions will be performed by society itself. Further, where
the common interest requires interference with private functions, government will intervene.
Public utilities and similar regulated industries are a "halfway house" between completely
government functions and free enterprise functions.2 Regulation is imposed by the
government to fix reasonable prices for the services rendered as a substitute for competition.
Under the present structure, the Federal Communications Commission (FCC) is the
government body having primary responsibility for regulatory policy in the
telecommunications area.

In domestic telecommunications, a changing market structure and a pervasive rate of
technical innovation have fostered a dynamic regulatory environment. Since 1959 the
communications common carrier industry has been undergoing a transition as a result of
several new policies that have been instituted by the FCC to promote competition in the
industry. Also the rapid rate of technological innovation of the 1960's has blended, if not
merged, the computer and communications technologies together. One of the Commission's
more recent policies, Domestic Satellite, stands out as unique and seems to be the
embodiment of all the pro-competitive policies of the FCC to date.

The fact that the common carrier industry is a traditionally regulated industry makes this
policy and the Commission's role as regulator only more important.

It has been suggested by Adams and Dirlam that nothing could better illustrate the pressures
that a regulatory commission must resist [in the execution of its duties during periods of
dynamic technological change] than the satellite.3 On March 2, 1966 the Commission
formally initiated a Notice of Inquiry, Docket No. 16495 - In the Matter of Establishment of
Domestic Noncommon Carrier Communications Satellite Facilities by Nongovernmental
Entities, but it was over six years later before it finalized a "limited open entry" policy for
domestic communications satellites. Through a review of official documents, literature
searches, formal correspondence and personal interviews, this research examines the factors
which appear to have influenced the Commission's Domestic Satellite [also to be referred to
as DOMSAT] proceedings and identifies present considerations that have been placed
before the Commission since that ruling.

Such analysis:

1. provides a comprehensive picture of the multi-faceted interface that the FCC
has with its environment,

demonstrates how interrelated the issues can become when determining policy
in an area of dynamic technological change,

shows how the inherent technical characteristics of communications satellites
[which have no exact terrestrial equivalent] and the advances in computer-
communications have contributed to the complexity of this issue, and

http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m... 1/27/2005
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identifies instances where the satellite policies of four different presidential
administrations, compounded with an assortment of study groups, personalities,
industry postures and international considerations confounded the issue before
the Commission.

The objective of this study is that it serve as a vehicle for increasing the "public's
awareness" to the subject of telecommunications and to the status of the domestic satellite
issue and, as a consequence, lend support to the Commission in its current and future
efforts. The FCC's performance in the regulation of today's common carriers has not been
receiving the respect it deserves. However, confidence in the Commission's capabilities and
the effectiveness of the regulatory process is central to the public and national interest.4

The FCC comprises men and women' professionals in their fields, who are attempting to
perform an enormous task with limited resources. It is impossible for them to have all the
right answers all the time in such a complex world as theirs. Even Sir Arthur Clark, looking
back on the proposition of patenting his 1945 concept, notes:

The idea of patenting the geostationary communications satellite concept never occurred to
me and my excuse for this is sheer lack of imagination.5

This study offers a positive perspective of Commission's efforts in an area of dynamic
technology. The adequacy of the FCC's organizational structure is not an issue but rather a
factor which is addressed in passing only. The analysis of the Commission's domestic
satellite considerations is arranged to follow the historical pattern of events surrounding
DOMSAT. The problem, however, is initially set within the framework of the business
considerations and the technical limitations that existed. The time value of such information
played an important role in the policymaking process. Time controls the available
technology, it defines the existing and projected business markets and it determines the

political priorities of the day. The emphasis given to each of these factors varied throughout
the DOMSAT proceedings.

This study of the policy-making process divides itself into three distinct periods:

= (1959-1965) - the precedents of DOMSAT.

= (1966-1972) - the development of the DOMSAT policy.

= (1973 to present) - DOMSAT policy today.

The logical starting date for this

http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m... 1/27/2005
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review is 1959 as it was in December of that year that President Eisenhower first spoke of the
commercial use of communications satellites. Also 1959 is a well-documented date for the beginning of

the FCC's current policy of competition. The initial perio

d of discussion is from 1959 up until the DOMSAT question was raised by the American Broadcasting
Company's filing in 1965 and is covered in Chapter II. This period includes the policy precedents of the
Eisenhower and Kennedy Administrations that resulted

in the Communications Satellite Act of 1962.
Chapter III covers from March 2, 1966, the date of issuance of the Commission's Notice of
Inquiry on DOMSAT (Docket No. 16495) through December 22, 1972, the date of the
Commission's final Memorandum Opinion and Order. This is the period when formal
DOMSAT policy was defined.
Chapter IV looks at DOMSAT from then until today, focusing briefly on some of the results

of that decision, and more specifically on the activity surrounding the filing by Satellite
Business Systems from current business, technical and regulatory perspectives.

Primary information sources used for this study were official FCC Notices, Reports, Orders and
Memorandums as well as filings, briefs and comments submitted by the industries involved

in DOMSAT. Official Congressional documentation was used to a large extent as was current formal
correspondence from the individuals listed in Appendix A. Automated data base searches were also used
for this research and the opinions and analyses used in

the following discussions are viewpoints taken from the appropriate periods of time to the greatest
extent possible. The formal correspondence noted served both as primary sources of information and as

guides which provided direction to the research. Secon

dary sources of information were textbooks, journals, newspapers, presentations, and published reports.

CHAPTER

HISTORICAL FOUNDATIONS AND

BOUNDARY CONDITIONS

To understand the impact of the

Domestic Satellite

http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m...  1/27/2005
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decision, an understanding of the o
rigins of regulation, the domestic com

munication common carriers and the Federal Communications Commission is required. The roots of the
FCC date back more than fifty years to the early days of radio. The legislation by which Congress
established this ind

ependent agency to regu

late the nation's communications and encourage the larger and more effective use of radio in the public
interest remains essen

tially unchanged today.
The world of the FCC is far from simple. The Commission must interface with its

environment in a multitude of ways in the performance of its regulatory functions and, without a doubt,
the common carriers dominate this interface. Technology and market considerations have shaped the
industry's structure but both vary with time and both

have imposed constraints on the policy makers and have limited the alternatives for them.

This chapter reviews the foundations of the organizations and industries that participated in DOMSAT.
These provide the initial conditions (as well as the constraint

s) from which a new domes

tic industry was launched with initial annual revenue estimated in excess of one-half billion dollars and
initial investment esti

mates of almost three times that value.

6

Technology was a major consideration throughout the DOMSAT

proceedings. Thus definitions of the boundaries which it created will increase the reader's appreciation
for the issues that were before the Commission. Working definitions of competition, regulation, the
common carriers, the rate base and the public inter

est are also provided to establish the baselines that busi

ness considerations imposed on DOMSAT.

A.
The Federal Communications Commission

and the Common Carrier Industry

http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m... 1/27/2005
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The one hundredth anniversary of the invention of the tele
phone and the beginning of the communications common carri

ers is being celebrated this year. In contrast the FCC is only forty

two years old and generally considered to be a "late bloomer"; its e

ffectiveness as a regulator has only been notice

able during the last two decades. Perhaps this is because de

mands for new and different services surfaced during this period as a result of technological advances.
The improvements in the appearance of a m

odern telephone instrument over an antique device are in no way a measure of the service improvements
available. Today's telecommunications systems, when compared against yesterday's predictions, are

orders of magnitude greater than the wildest dreams imag

ined attainable by our ancestors and they extend far beyond the realm of voice communications and the
traditional common carriers.

Although the Commission and the common carriers evolved separately, it is important that their origins
be understood. These

perspectives which include information relative to the Commission's formation, the roots of the Nation's
carriers, the concepts of regulation, the related legislation and the basic form of the industry are
considered elementary but necessary background for

this study. The carriers, both old and new, and the FCC are the primary elements involved in
DOMSAT.

1. Regulatory Origins

To operate a broadcasting station in the United States, one must first obtain a license from the Federal
Communications Commission

. The delivery of a license is not an automatic func

tion but is at the discretion of the Commission; it is theirs to decide. How the Commission came to exist
and how it acquired such power is a story that spans the first third of this century.

Radio was

first used commercially for ship
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to

shore and ship

to

ship communication. However, as early as 1901, low frequency radio began to be used to provide
overseas radiotelegraph services.

7
As a means of communication, radio's facilities are limited. Radio trans

mission, the transfer of messages by electromagnetic radiation through space rather than along wires or
cable, makes use of the frequency spectrum, a limited natural resource.

8
Two radio transmission systems may not employ the same frequencies at the same

time in the same area without interfering with one another. Thus there is a fixed natural limitation upon
the number of stations that can operate without interfering with one another. Prior to World War [,
questions of interference arose rarely because the

re were more than enough frequencies for the existing number of stations and the state of the art.

9

On August 13, 1912, the Radio Act of 1912 received the approval of both the Senate and the House and
became law. It provided that anyone operating a radio

station must have a license issued by the Secretary of Commerce. The main differ
ence between the Act and previous bills that had been intro

duced was that specific regulations were now set out in the Act whereas, previously, power to make
regulations had

been given to the Secretary of Commerce.

10

Although the Act was primarily designed for maritime communication and "safety at sea" was the
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reason usually cited for its introduction, R. H. Coase notes that public business, such as wireless
telegraphy, was bei

ng hindered and that the true intent of the Act was to bring about government control of the operations
of the industry as a whole.

11
The war accelerated the development of radio and the broad

cast industry came into being in the early 1920's. By November 1, 1922 there were 564 broadcasting
stations in the United States and Mr. Herbert Hoover, as Secretary of Commerce, was responsible f

or the administration of the 1912 Act.
12

The first government/industry Radio Conferences were held in 1923, 1924 and 1925 at which
recommendations were proposed to strengthen control over the establishment of radio stations and
frequency allocations. The pr

oblem was that there were now more stations than could freely operate on available frequencies and
Hoover was attempting to find room for every

one by limiting station's power output and hours of operation.

13

Although bills were introduced in Congress embod

ying such re

strictions, none were passed into law. The Secretary attempted to carry out the intent of the 1912 Act by
inserting detailed conditions into the licenses, and declined renewals if conditions were not complied

with. However, Hoover's attempts w

ere seri

ously undermined when the United States Court of Appeals for the District of Columbia Circuit ruled
that the Secretary of Commerce lacked legal authority for such actions, concluding that Congress had
never intended to delegate such authority to t

he Secretary of Commerce thus leaving him powerless to deal with the situation.

14

In July, 1926, as a stop
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gap measure designed to prevent licen

sees from establishing property rights in frequencies, both houses of Congress passed a joint resolution
that n

o license should be granted for more than ninety days for a broadcast station or for more than two years
for any other type of sta

tion. When Congress reconvened that December, the House and Senate quickly agreed on a
comprehensive measure for the regulati

on of the radio industry. This Act, which became law in February 1927, brought into existence the
Federal Radio Commission.

15

At this point the telephone and telegraph industry had not yet been identified with the radio industry but
was "regulated" separate

ly, to a minor extent, by other elements of government.

a.
Common Carriers Defined
Using the example of transportation, the Encyclopedia Britan

nica's discussion of carriers is subdivided into common carriers and contract carriers. Common carriers
are de

fined as being those who "hold themselves out" to serve all; their charges, schedules, and routes are
regulated, they are bound to serve all without discrimination and are entitled to a fair return on their
investment; a "certificate of convenience and nec

essity" is required for operation and interstate business is subject to regulation by the Interstate

Commerce Commission. Contract carriers differ in that they are not restricted to serving on fixed routes
at regulated rates,

except when the protection of

the common carriers from such competition is essential to the public welfare.

16

At the time of the Radio Act and the FRC, the telephone and telegraph industries fit this definition of
common carrier exactly.

The Federal regulation of business is based on A

rticle I, section 8 of the Constitution, in which Congress is given the power "to regulate commerce...
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among the several states". Consequently, it is Congress that is primarily charged with the regulation of
activities affecting interstate commerce.

17

This

power has been delegated to "independent regulatory agencies" through general legislative statutes.
Since communications by wire had grown up with the railroads, it had been placed under the regulatory

jurisdiction of the Interstate Commerce Commission, no

t the FRC. However, during the period 1910 to 1934, the ICC had dealt with only eight telegraph rate
cases, four telephone rate cases and two cable rate cases.

18

With so little activity, it might be rightly said that actual government regulation of the tele

phone/ telegraph industry did not start until later. This can also be considered a bit tardy since, according
to common carrier statistics, the assets of the American Telephone and Telegraph Company (AT&T)
alone had reached more than $5 billion by 1934.

19

b.

Domestic Common Carrier History

In the early days of telephony through the 1880's, the Bell Telephone Company dominated the industry
through a strong patent position, which it vigorously defended against all com

petitors. Seventeen years after telepho

ne communications had originated there were 266,431 stations operating

all owned by Bell. The expiration of the basic telephone patents in 1893 and 1894 marked the end of the
Bell System's complete monopoly over the telephone field and numerous independen

t telephone companies and manufacturers were formed. They offered competing services and stimulated
the growth of the telephone industry. Less than fifteen years later, the independent tele

phone companies owned 3.0 million stations compared to Bell's 3.1
million stations.
20

However, in 1907, when Baker
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Morgan banking interests gained control of the Bell system, Theodore Vail became its new president
and reversed a number of Bell policies, emphasizing absorption of the competition.

21

Now called American Tele

phone and Telegraph (AT&T), the company had accumulated enough local operations to take over the
industry simply by wielding financial and political power.

22
AT&T initially divided the indus
try with Western Union, telephone for the former and telegraph for

the latter. Having thus neutralized its strongest telephone competitor by this action, it consolidated long
distance net

works and began to absorb the independents who were unable to compete. AT&T soon dominated the
long distance service and no regulation

s or genuine authority existed at that time which required them to provide for interconnection with
independent systems that remained.

The Bell system's acquisition attempts were strongly resisted by the independents; but only through
threatened nationali

zation did the government, during the Wilson Administration, stop AT&T's rout of the indepeqdents.
AT&T, in varying degrees, had refused to interconnect with independent exchanges for long distance
service. The independents, complaining to Attorney General

George Wickersham, charged Bell with antitrust violations. The complaints were resolved by the
Kingsbury Commitment of 1913, which was an AT&T

offered compromise that in reality had no impact on its dominant position in the industry.

23
2. The Federal Comm

unications Commission

In response to a request from President Roosevelt for a study of the organization of radio regulation, in

January 1934 Secretary of Commerce Daniel Roper issued a report recommending the consolidation of
the communications regulatory
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activities of the FRC, the ICC - Interstate Commerce Commission, the Post

master

General, and the President into "a new or single regula

tory body to which would be committed any further control of two

way communications and broadcasting."

24

The groundwork

was thus laid for Congressional action and the Communications Act of 1934 was passed.
25

The Federal Communications Commission is the creature Congress created by that Act to execute and
enforce its provisions.

26

Originally intended to regulate the fledgling radio industry,

27

the Act also made various organizational changes to the Federal Radio

Commission and gave the agency broad powers over all communications, including telephone and
telegraph (Title III of the 1934 Act, which dealt with radio, was almost identical with the Radio Act of
1927).

28

The language was broad in scope and was capable o

f application to a host of other activities.

29

The Act also established that the Commission's powers were not limited to the engineering and technical
aspects of regulation of radio communications but rather to the "larger and more effective use of radio in

the public interest."
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30

Congress acted upon the knowledge that if the potentialities of radio were not to be wasted, regulation
was essential. The facilities of radio were not large enough to accommodate all who wished to use them.
Methods were needed for

choosing from among the many who applied. Congress itself committed this task to the Commission
providing as a touchstone the "public interest, convenience or necessity."

31

a.

The Public Interest

As far as domestic common carrier regulation is concerned,

the "public interest" factor seems to be something recognizable but difficult to define. Former FCC

Chairman Dean Burch, in a speech before the American Bar Association, defined the public interest as
those actions which:

create a prevailing climate in w

hich the widest possible range and variety of services are provided to the public by the great

est practical number of independent entities, each one seeking to satisfy public wants in its own way.
32

By this definition, "public interest regulation" appears

to be less than twenty years old, even though the regulator and his charter have existed for over twice
that long and the telephone and telegraph industries have existed for over five times that long. Even the
brief history of the industry's development p

rior to 1934 that has been presented shows that government regu

lation merely gave official approval to the historical accidents that had shaped the business and failed to
provide national guidelines. A cursory look at the development of the industry from

1934 to 1959 lends additional support to this view. There was in fact little demonstrated action "in the
public interest" shown by the carrier regulators prior to 1959, when the Commission's policy of
increased competition was adopted.

33

The public interest considerations in the use of communications satellites involve more than just the
question of trying to develop competition in the interest of the consumers. Some believe that it is
important to secure maximum utilization of satellite
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systems to accomplish purposes in education and health, and other fields which economically are
unprofitable but which have great social implications.

34

Others see the satellite as a means to break AT&T's monopoly of the common carrier industry and as a
cos

cutting alternative to existing long

distance costs. The "public interest" in satellites means many things and the diversity of congressional
opinions on the subject of satellite communications, which is discussed in Chapter II, provides an
excellent exa

mple of this. Since the issues surrounding DOMSAT were as complex as the common carrier industry

itself, a brief description of the Nation's primary domestic communications carriers is believed to be
necessary for a better understanding of the DOMSAT discu

Ss10nS.

b.
The Regulated Common Carriers
The magnitude of today's telephone and telegraph systems is something that may not be visible to the
average user. People often refer to Bell Telephone or Western Union as big and think no more of it. One
cont
emporary viewpoint sums up competi
tion, regulation, and the nation's telephone industry as follows:
First of all, capitalism is the best. It's free enterprise, right? Barter. . .
Communism is like one big phone company; government control, man.

And if I get too rank with that phone company, where can I go, man? I'll
end up like a schmuck with a Dixie cup and a thread.35

An uninformed public can quickly relate to such commentary and for good reason. A current magazine
advertisement reads:
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The Bell System. It's an incredible operation. It takes a mind-bending
multitude of cables and switches and gear to make all 114 million
telephones talk to each other. It takes a master plan to keep this system
running 24 hours a day. It takes a totally unified system to make it all
work together . . . The result of all this planning is, quite simply, the best
phone system in the world. One Bell System . . . It works.36
The facts reveal that there are 1,785 landline telephone companies in the U.S. with operating revenues t

otaling more than $25 billion, with plant assets in excess of $84 billion and approximately one million
employees. Sixty

one of these carriers provide comprehensive reports to the Commission.
37
At the time of the Kingsbury Commitment, AT&T had been servicin

g about 5.1 million telephones while some 20,000 independent telephone companies were serving about
3.6 million telephones.

38

Today, in comparison, AT&T services approximately 109 million telephones while the 1500
independents serve the remaining 24 million

telephones of the nation's system.

39

A rough breakdown of the industry is as follows:
o AT&T (23 operating companies)-- 82 percent

o GT&E (30 operating companies)--- 8 percent
o Eleven holding companies and

large independents) ----------------- 6 percent

o 1,500 small independents--------- 4 percent

The Bell companies serve approximately one-third of the geographical area of the United States and the
independents serve a second third of the country. The remaining third is too sparsely populated to
economically service by the traditional means of wire and cable.40
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The Western Union Telegraph Company is basically the sole domestic telegraph carrier. Dollarwise, it is
less than two percent the size of telephone system but because of the fact that it provides a specialized
service (in the form of record communication and custom-built private systems), it is actually the
forerunner of the specialized carrier industry that has been developing during the past five years and
second only to AT&T in national importance.41 Western Union is also the proud owner of "Westar", the
first domestic satellite system, which was put into orbit on April 13, 1974.

The Bell System owns approximately 98 percent of the Nation's long-distance facilities, which
interconnect the individual telephone companies together across state lines.42 Such business is
considered interstate commerce and falls under the jurisdiction of the FCC. AT&T Long Lines, the
responsible Bell operating company in this area, has not been subjected to antitrust laws because of its
holdings but has instead been shielded by the protection of regulation. Long Lines actively recruited this
regulatory shelter for many years and its monopoly status actually predates the onset of regulation.43
Because of their insensitivity to distance, satellites have quickly become economically competitive in
this area and have threatened to modify the industry's structure. In self-defense, the established carriers
have assumed a variety of positions designed to neutralize and minimize the effects of communications
satellites on established markets.

Although the satellite in space represents probably the most novel means of communications yet devised
by man, the domestic common carriers initially looked upon this innovation as no more than a
"telephone pole in the sky". However, when this technique was implemented for international
communications, the potential impact on the domestic market became evident and the Commission's
responsibilities were increased and expanded, as the international lawyers are fond of saying, "ad
caelam” - to heaven itself.44

B. The Constraints of Business
and Technology

The market structure provided a setting in which the existing common carriers, on the one hand, and the
potential entrants on the other, pursued conflicting courses of action, subject to the constraints of highly
imperfect markets and dynamic technologies.45 But any policy must operate within existing technical
constraints; policy making only begins at this stage. Revolutionary shifts in technology and aggressive
innovation may be aborted if they do not receive the support of thoughtful public policy.

Organizational forms that would permit the greatest development of the technology and the widest play
of operating alternatives had to be considered. This was critical since policy decisions that impact on the
market structure (and the respective roles of competition and regulation) once made, are not easily
reversed.46 To a large degree many of the problems that faced the domestic industry were associated
with the pressures for change that arose from the technological advance and the economic growth of the

postwar years.

1. The Market Structure

The Bell Telephone System, the independent or non-Bell telephone companies and Western Union
operate virtually all of the nation's common carrier telephone and telegraph facilities. The
telecommunications industry had developed under conditions of the so-called natural monopoly. Entry
of new suppliers was restricted, if not foreclosed, with the result that competition was almost absent as a
market force. The regulatory agency, for the most part, had confined itself to a concern for the economic
well being of the regulated industry and to the correction of excesses in pricing practices.47 But what
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could be considered a natural monopoly in some static efficiency sense might also be considered an
"unnatural" one in terms of meeting the prerequisites for innovation and growth.48

Historically, it had been assumed that communications services were provided under conditions of
natural monopoly, although the basis for this has never been made explicit.49 Since World War II the
consolidated voice communications market had shown remarkable stability, increasing at an average
annual rate of eight percent, the greatest imponderables were the demands for new services such as data
and video transmission.50

The stakes were high for everyone involved since the horizontal market (that is, the percentage of all
households and business firms with telephones) was rapidly approaching saturation.51 If the Bell
System and the common carriers failed to establish a strong foothold in these future markets, they could

look forward to drastically reduced rates of growth and a significant shrinkage of their relative
importance.52

a. Market Economics

Economics deals with the allocation of limited resources towards satisfaction of unlimited wants.
Resources are typically identified as land, labor and capital plus a technology that determines their
transformation into consumer goods.53 The technology is viewed as a parameter like the weather,
affecting the outcome of resource allocations but itself unaffected by them.54

The domestic telecommunications industry is characterized by rapid technological advance interacting
with market changes in the level and composition of demand.55 However, it has also been demonstrated
that the quest for profit is also a primary influence on the rate and direction of innovation, despite the
large role of other goals motivating discovery that must be considered. Moreover, the relationship
appears bi-directional, with the state of knowledge shaping and being shaped by profit opportunities and
availability of resources.56 It is certain that the prospect of being permitted to enter an established multi-
billion dollar industry for the purpose of competing with the established monopoly of that industry by
means of a new technology stirred many a corporate heart.

Utility sectors commonly proceed through four stages, as elasticities of demand vary. In stage one, the
system is invented, often leading to control by patents. It is usually a brief period but decisive for the
form of the system. Stage two involves the system's creation and growth; often the system is displacing
a prior "utility". Cross-subsidies are involved and the service usually seeks regulated status for
permanence, legitimacy and market control. In stage three, the system becomes complete as a function
of technology and market saturation and it shifts from the offense to the defense, competing with new
technologies and challenged by the users. Finally, in stage four, the system yields to the pressures of

competition and technology and, now no longer a utility, reverts to conventional competitive
procedures.57

William Shepherd believes that the telephone industry has been in stage three since 1947. Was it not
possible that DOMSAT could be the means that would potentially break the back of the AT&T
monopoly? Dr. Burton A. Kolb, a Professor of Finance at the University of Colorado, has noted that:

A public utility usually faces severe competition only twice in its life, once
when it rises to prominence and again when it is superceded by a superior
technology. In contrast the industrial enterprise is subject to the continual
interaction of competitive forces, including technological change. But these
forces rarely are of such magnitude as the technological revolution, which
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seriously impairs or destroys the economic value of the public utility.58

Domestic satellites posed such a threat to the common carrier market. Satellite technology possessed a
glamour that attracted widespread public interest as well as the potential for new, better and cheaper
communications services. Communications satellites threatened to change the traditional role of the
domestic carriers.59 New markets and new potential suppliers raised the possibility of rendering
obsolete the traditional concept of "natural monopoly", a phrase that Professor James R. Nelson of
Ambherst labeled as "one of the most unfortunate . . .ever introduced into law or economics . . ."
believing that "every monopoly is a product of public policy."60 Looking at the regulatory trend of the
1960's, the Commission was definitely working toward increased competition [the Interconnect (1968)
and Specialized Carrier (1971) decisions are discussed in Chapter III]. While there was some
apprehension that under certain conditions the common carrier would have an incentive to operate at a
loss in competitive markets and shift financial burden to its other services61, others felt that the
regulatory agency should take advantage of whatever competitive possibilities existed.62 New trends in
demand and technology suggested that several parts of the point-to-point [as opposed to broadcast]
communications industry might be amenable to even a fully competitive structure, particularly for the
large-scale transmission of data and for domestic satellites as an alternative to land-based
transmission.63

b. Rate of Return Regulation

Rate of return regulation, in conjunction with the market structure, can give rise to distorted investment
decisions. In establishing the level of prices charged by public utilities, regulatory agencies commonly
employ a "fair rate of return” criterion, which is computed as the ratio of net revenue to the value of
plant and equipment (the rate base).64 Therefore what goes into making up the rate base is very
important to the carrier. His incentives as a monopolist may be to retard the use of his inventions in
favor of more costly technology, to engage in more inventive activity than an equivalent unregulated
carrier, or to allow excessive requirements of reliability and quality to shape the whole direction of his
technology.65 Because regulation limits his rate of return, he may tend to choose a more capital-
intensive technology and enlarge his rate base.

The mere fact that a new entrant's rates for a particular route or a particular service are lower than those
of the established carrier does not indicate that the new entrant's costs are necessarily lower than the
existing carrier's long-run incremental costs for comparable service. In order to discourage
uneconomical entry, it is essential to permit the carriers to respond by adjusting their rates toward their
own incremental costs. Existing rates must not be frozen to provide an umbrella protecting
uneconomical competitive activity. However, at the same time the danger exists of a carrier cutting
prices to the point where revenues fall even below incremental cost in particular competitive markets if
it has protected revenues from other markets.66

Therefore, the carriers may have special incentives to "select" innovations, to invoke regulatory
procedures, and to control the flow of technological information so as to minimize the probability of
new entry into any of their actual or desired markets.67 They have been seen in the past as slow to
innovate and introduce new techniques and facilities.68 In the case of AT&T, its high inertia is
particularly bad in many respects. Especially during the last decade, the legal monopoly has bitterly
resisted many innovations that later proved beneficial to the users in general and neutral or even
beneficial to AT&T itself.69

Depreciation policies are another example of the type of decisions that can contribute to an inflated rate

base. Depreciation should reflect the economic cost of providing service and should include an
allowance for obsolescence caused by technological advance. The depreciation policies of AT&T are
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based on the straight-line methodology, the use of which does not appear to reflect the economic
realities of a dynamic industry undergoing rapid technological change.70 In establishing a rate base
there can be hundreds of accounting decisions that the carrier will make that will affect his rate of return
and the cost to the customer. As former Commissioner Nicholas Johnson noted:

In an industry whose annual revenues are roughly twice the yearly income tax
collected by all fifty states combined, a fraction of a percent here and there may
amount to millions of dollars in phone bill savings.71

Convincing arguments exist which show that conservative straight-line depreciation for rate making
purposes will maximize the rate base and minimize the current charge to expenses.72 This may result in

politically popular service rates, but it may also constitute a major barrier to innovation and
technological advance.

A 1972 Business Week article summarized these arguments in a critique of depreciation policies:

[In figuring depreciation, Bell takes very long equipment lifetimes. For
example, New York Telephone writes off the cost of an electronic central
office over 38 years, so it gets its investment back at the almost invisible
rate of 2.6% a year. As an over-all average, AT&T depreciates its plant at
a little more than 5% a year.

From an accounting standpoint, the computer industry, which is also
capital-intensive and service oriented, looks altogether different. Almost
all computer makers capitalize only the manufacturing cost of the
equipment they put out on rental, or about 20% of what they would get
for it in an outright sale. They write off installation and customer service
costs immediately as expenses.73

Such rapid write-offs encourage the use of new technology and represent the opposite extreme of the
common carriers' accounting practices, which discourage the retirement of obsolete equipment and
hence discourage the application of new technologies.74

c. Competition and Antitrust

Competing technology and the growth of new services posed several issues, which challenged the
assumptions of market structure long associated with the communications industry. These forces
confronted the regulator with two policy alternatives. The first policy choice was to protect existing
competitors, or more specifically to opt for a market status quo. The second choice was to employ
market structure as a means to exploit either new technical developments, new communications markets,
or both. History and the FCC's activities since 1959 clearly show that the second choice was the chosen
policy. Nevertheless, concern for antitrust was always in evidence also. This is important since fear of
antitrust involvement can act as a constraint to major companies, like IBM, on any plans which such
companies might consider in the field of communications, leaving the planning of new services or

alternative methods for existing services either to the existing carriers or to companies which have fewer
commitments.75

(I) Competition. In the telecommunications industry, competition has been a consideration since the
early days of telegraph, when international overseas communications services were provided by
undersea cable. In 1927 high frequency radio made possible for the first time both overseas telegraph
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and telephone service.76 When this technology was first applied by companies interested in its
commercial exploitation, Congress was persuaded that this new technology should be permitted to
compete effectively with the older telegraph cable technology. Consequently the Radio Act of 1927
prohibited mergers of carriers-by-radio with carriers-by-cable if the purpose or effect of such mergers
was substantially to lessen competition. This prohibition was designed to protect the development of the
new technology, which required less capital, from being slowed down by the older cable technology,
which required larger capital investments. This was reenacted as section 314 of the Communications Act
of 1934.77

After the end of World War II, the demand for new types of bulk communications services, combined
with advances in microwave radio technology, confronted policy makers with a variety of issues
challenging the structure of the telecommunications industry.78 In 1959, the FCC's Above 890 decision
removed all significant barriers to the installation and operation of private microwave systems. The
Commission found no basis for concluding that the licensing of private communications systems would
adversely affect the ability of common carriers to provide service to the general public or that it would
adversely affect the users of such common carrier services.79 Although carriers could offer the
communications service at a lower rate than private firms because of the economies of scale and the
shared use of facilities, the Commission felt that the opportunity to introduce "competition" in the
nation's system outweighed the small social loss due to diseconomies of scale and the nominal adverse
effects upon carrier revenues.80 The seeds of competition were planted.81

Competition, or more properly economic competition, implies more than just the vying for customers or
markets. It also means the absence of monopoly, on either the buying or the selling side, and the absence
of government intervention in the market process. It denotes a sufficient number of well informed,
independent competitors so that no individual can affect the market by restricting sales or purchases.
Relatively easy entry into or exit from the market must also be possible.82 The obvious trend in FCC
policy since 1959 has been towards "competition” in one way or another. But because entry into the
carrier industry is determined by the Commission only,83 the established carriers choose to call it a
policy of "regulated competition," giving it negative connotations. In any event "competition" was the
Commission's policy throughout the satellite issue and remains that today.

The term "competition" has aroused more emotion in connection with common carrier matters before
the FCC than any other word or phrase in recent memory. Depending on one's frame of reference, it is
considered either disastrous, disruptive or terrific for the communications industry. As long as the pros
and cons of competition were being argued in FCC hearing rooms and Federal courtrooms, none of the
contentions advanced could be proven or disproven. However, since the Commission adopted policies
fostering competition the action has shifted to the marketplace.84

(2) Antitrust. In addition to direct regulation by the Commission and its predecessors, the domestic
communications industry has been the subject of antitrust action on a selective basis more than 60

years.

The first antitrust suit was threatened by the Justice Department in 1913. As noted earlier, the
independent telephone companies charged that sell refused to provide satisfactory long-distance
interconnections. In response to this pressure, Bell entered into the Kingsbury Commitment, which set
forth minimum concessions only.85

In 1921, the Willis-Graham Act permitted telephone companies to merge or consolidate with competing
companies subject to approval by state commissions and the ICC. This Act effectively terminated the
Kingsbury Commitment and Bell again embarked on a program of acquisition. These efforts led to
complaints by USITA (United States Independent Telephone Association). As a result, AT&T Vice
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President E. K. Hall set forth Bell's policy on horizontal mergers in a memorandum in 1922 to the
President of USITA. The Hall Memorandum stated that Bell was opposed to further acquisitions of the
independents as a general policy, except in "special cases", which were broadly defined in terms of
public convenience and service.86

AT&T is an excellent example of a holding company. It exercises control through stock ownership over
some 23 operating or associated companies throughout the United States; it owns 100 percent of the
stock of Western Electric, which accounts for some 85 percent of the domestic communications
equipment market, and shares ownership with Western Electric of the Bell Laboratories, the research
arm of the company.87

A major assault on the vertical relationships of AT&T and Western Electric occurred in 1949. In that
year the Justice Department filed a suit alleging that Western Electric had, in monopolizing the
manufacture and supply of communications equipment and apparatus, violated Section 2 of the Sherman
Antitrust Act. The Government sought as its remedy both the divestiture of the Bell-Western Electric
relationship and dissolution of Western Electric into three competing firms. It was hoped that this would
introduce competition in the manufacturing and supply of related communications equipment. The suit
ended in a 1956 consent judgment where AT&T was required to make its patent portfolio available on a
royalty-free basis and technical information available to outside suppliers. However, the decree, in
sanctioning the existing AT&T-Western Electric structure, preserved the vertical relationship of
telephone carrier and telephone manufacturer.88

2. Satellite Technology

Artificial satellite technology, which established one of two major technical boundaries for DOMSAT,
is less than twenty years old. The Soviet Union announced on October 4, 1957 that it had successfully
launched the first manmade satellite into orbit around the earth. Sputnik I, as it was called, reportedly
carried 184 pounds of scientific instruments and circled the earth every 96.2 minutes.89 The first step
necessary for exploiting Arthur Clark's idea of communications relayed by satellite had been taken. But
by 1961, it still seemed doubtful whether rocketry would achieve such accurate positioning in the near
future or whether small solar-powered electronic devices could be used to establish noise-free
communication links as Clark had perceived it.90

Clark had envisioned a system which would use three satellites, orbiting the Earth in geostationary orbit,
and could relay point-to-point or broadcast communications to any location on the globe. The
geostationary orbit is the band of space in which satellites circle the Earth at a speed equal to its rotation
and appear to hang motionless above a fixed point on the Earth's surface. This band lies 22,300 miles
above the equator and the number of satellites which can be accommodated along this orbit is a major
determinant of potential satellite communications capacity. From its apparently stationary position
above the surface of the Earth, a synchronous satellite has approximately forty percent of the surface of
the earth constantly in view and can provide line-of-sight communications between any two points on

that surface. The satellite has in this way introduced a new dimension into communications
technology.91

Frequency spectrum utilization established the second major boundary condition. The portion of the
spectrum that is used for radio transmission is actually very small. Although the radio spectrum range is
considered to range from ten kilohertz (10,000 cycles per second) to three terrahertz (3 million-million
cycles per second), only 40 gigahertz (40,000 million cycles per second) had been allocated through
international agreement in the 1960's.92 This is equivalent to less than 7,000 television circuits.
Although frequencies as high as 300 gigahertz (GHz) are sometimes used for experimental purposes,
physical existence of the spectrum does not mean that it is technologically or economically useable. The
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higher the frequency the more sophisticated the technology used must be. Propagation characteristics of
radio waves vary with frequency also and with satellites in space, the attenuation and scattering of
signals passing through the atmosphere and the ionosphere must be taken into account.

a. Orbit Considerations

The orbit of a communications satellite affects the service that can be provided since it determines the
amount of time a satellite will be visible to an Earth station, in what locations these Earth stations will

be and how complex and expensive they must be.

Clark's geostationary approach is one option. However, even if placed at the correct height and having
the right velocity, the satellite will not remain stationary because of the Earth's equatorial ellipticity and
perturbations resulting from movements of the Sun and the Moon. Corrections to height and velocity are
required at regular intervals throughout the life of the satellite and, since it is not economic to correct the
satellite too frequently, system design must allow for drift over a period of months.93

Random orbits, polar orbits and inclined elliptical orbits, using low to medium altitude satellites, are
examples of nonstationary techniques. Although systems using these techniques each have applications
where they provide specific advantages, such systems normally require multiple satellites for continuous
coverage and expensive Earth station tracking systems. The average cost of a sophisticated Earth station
today has been estimated at approximately $4.5 million. During the early considerations of satellite
communication system alternatives, Bell had supported random orbital technology although the
distinctly less capital-intensive synchronous orbit method was a possible alternative. Synchronous
systems were adopted as preferred quickly after 1963 primarily because the technology necessary for
deploying such systems had been perfected by an outsider, Dr. Harold Rosen of Hughes Aircraft, and
was being promoted for competitive reasons.94

The coverage of a synchronous satellite varies with its location in the geostationary orbit and the
restrictions on minimum elevation angles at the Earth stations. The minimum elevation restrictions arise
from signal quality factors and increased coordination problems with terrestrial systems at the lower
angles. For elevation angles greater than five degrees the useful arc for coverage of the contiguous U.S.
ranges from about 53°W to 138°W longitude or approximately 85°. If the elevation angle restriction is
increased to 10° the useful arc is reduced to approximately 70°.95 The separation of satellites on 70° of
geostationary arc would be no problem if each satellite could use different portions of the frequency
spectrum. But the problem is not one of physical space but one of available spectrum and of frequency
interference.

b. Frequency Allocations
Originally no exclusive frequency bands were available for satellites in the rapidly crowding spectrum

below 10 GHz, but because of the availability of proven techniques with terrestrial equipment in the 4
and 6 GHz bands it was natural that these bands should be initially used for satellite communications
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and shared with terrestrial systems. But the clearly dominant consideration for future spectrum
utilization is the advent of the communication satellite. In 1966, the existing technology made the
satellite use of frequencies to about 15 GHZ feasible and had the potential of extending that range by an
order of magnitude.96

Using the 4 and 6 GHz bands with approximately three degrees of orbital separation between satellites
and ten degree minimum elevation angles, some 24 satellites could be accommodated, each using the
total band for up and down transmission, without causing undue interference. Each satellite could have
up to twenty-four 40 megahertz (40 million cycles per second) channels, each capable of up to 1,200
voice circuits or one television circuit per channel. But one of the most important parameters in
determining minimum orbital spacing is Earth station antenna size. Antennas for such satellite systems
would have to be on the order of one hundred feet in diameter for acceptable performance. At higher
frequencies, particularly those above 10 GHz, interference is less likely to be a problem with terrestrial
systems and trade-offs can be made between the size and spacing parameters of a satellite system.97

Because of ionospheric effects and high noise levels, the lower limit on frequencies for use in satellite
links is around 70 megahertz (MHz). Until about 10 GHz transmission is relatively free, above which
additional path loss caused by rain, clouds, or fog, begins to reduce efficient transmission. Higher
powered satellites and highly directive antenna systems can be used to overcome some path loss
problems. Modern solar panel arrays can provide a satellite with up to five kilowatts of power for
operation if necessary.98

Hypothetical systems have emerged from studies by Bell and others, which have projected the
possibilities for future satellite systems. Labeling spectrum and orbit space as "precious and limited
resources which must be conserved", a system using frequencies in the 20 and 30 GHz bands was
"designed" that used 50 satellites and 50 Earth stations and could offer up to 100 million voice circuits
or equivalent. Each satellite weighed about five tons, used digital technology and had a total capacity of
about four million voice circuits. Such systems far surpass today's needs but future telecommunications
requirements may require such systems to be developed.99

Except for the brief period of time around the turn of the century there was little if any true competition
among the common carriers for residential telephone and long distance service. However, technological
advances have since introduced important competitive elements into the communications industry.
Although regulation of the carriers appeared at first to be only an afterthought in an attempt to control
the AT&T monopoly, the Commission more recently has been working hard to change its image and to
take a more positive role in the regulatory process.

By adopting its competitive attitude in 1959, the FCC chose not to leave initiative for the services to the
public that the new technologies could provide up to the established carriers. By authorizing private
ownership of microwave systems the Commission only increased its workload and gained the disfavor
of the established carriers. The industry's structure was beginning to change with technology and so was
the FCC; it was attempting to serve the public interest.

The FCC was primarily established to insure that there was equity, order and efficiency in the
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assignment of the radio frequency spectrum. Technological advances in the use of this spectrum after
World War II posed no major problem for the Commission, for Congress had given the agency, through
the broad language of the 1934 Communications Act, the leeway it needed to keep step with
technology.

In making the Above 890 decision, the FCC satellite issue was faced with the same public interest
considerations that any group would have had in opening a new market that was based on a new
technology. But such considerations by the FCC for domestic satellites would certainly have many
factors; the impact of DOMSAT on existing market structures and the established carriers would be only
one of the many that the Commission would have to consider.

CHAPTER II

THE PRECEDENTS OF DOMSAT

In the development of telecommunications policy, a relationship equally as important as that of
Commission-to-carrier is that of Commission-to-Congress. The FCC was established by Congress, both
as an independent regulatory commission and as "an arm of the Congress" and to Congress, this
relationship may mean independence from White House domination, but not necessarily independence

from its Congressional parent.100

Congress made a major amendment to the Communications Act of 1934 with the passage of the
Communications Satellite Act of 1962 and expanded the FCC responsibilities. Sputnik I had helped
Congress to recognize that the commercial utilization of space could promote a wide range of benefits
for the public. This could be accomplished through either the economic improvement of existing
concepts or through the processes of technical innovation. Among all the projected commercial uses of
space, communications was the one which took the strongest foothold and offered the greatest
potential.101 During the five years that elapsed between the launching of Sputnik I and the passage of
this legislation which established the Communications Satellite Corporation (COMSAT), the questions
of competition, ownership, operation, markets and boundaries were all addressed to some degree by a
variety of parochial interests and activities.

The Corporation's creation provided policy foundations that were examined and challenged during the
development of the DOMSAT policy (as discussed in Chapter III). This makes the understanding of the
functions of the Commission and Congress in this area of telecommunications and the rationale for their
actions important from the onset. In the 1960's, COMSAT's relationships with Congress, the FCC and
the carriers were unique and added a level of complexity to the rapidly changing environment of the
Commission and to its regulatory functions. Although DOMSAT compounded these complex
relationships again ten years later, the foundations had been laid by the Commission and Congress in
1962 with COMSAT.

A. The Communications Satellite Act of 1962
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By means of the Communications Satellite Act of 1962, Congress created the Communications Satellite
Corporation (COMSAT). This was a public corporation, half owned by the major communications
companies and half owned by individual investors, established to develop a commercial, international
communications system using satellites, put it into operation and manage it in cooperation with foreign
countries. The advent of communications satellite technology, the aspirations of individual companies in
exploiting it and public policies had brought about important changes in the structure of the U.S.
overseas communications system. As in 1927 with the case of high frequency radio,102 the government
was anxious to promote the fastest possible development of the new communications technology [as
well as an improved world leader image].103

1. Congressional Hearings

As would be true with any complex piece of legislation, the process of its enactment was not simple.
Not only had difficult questions of ownership been raised but also there had been a change in
administrations by the time the issues had reached their full intensity. To complicate matters, there was
no agreement on an ownership policy for commercial communications satellites either within the
communications industry or the Congress.

In 1961, the Senate Subcommittee on Monopoly held hearings into the pros and cons of existing
government policies and established organizations for space communications; so did the House
Interstate and Foreign Commerce Committee and the House Committee on Science and Astronautics.
More than eighteen months passed between Eisenhower's first statement of policy and the Kennedy

legislation being signed into law. During that period, the FCC was the first to face the issues that were
raised.

a. The Ownership Question

The alternatives of ownership for commercial communications satellites were basically (1) government
ownership, (2) carrier ownership, and (3) private, broad-based ownership.104 Congressional interest
was soaring. Between June 14 and August 24, five congressional committees held 21 days of hearings
on 61 communications satellites despite the fact that there was no legislation pending on the subject.105

At the same time, the FCC initiated a formal Notice of Inquiry addressed to the question of ownership
and operation of such a venture, specifically soliciting the views of industry as to what plan of
participation was considered best. Twelve interested parties responded and there was some agreement
for joint ownership and operation of the system.106 The options were being filtered through the political
and psychological climate of the day.

The overseas carriers argued that potential economies of scale would be effected by treating satellites as
an extension of existing submarine facilities. They proposed a joint venture whereby satellite ownership
would be assigned exclusively to them. The aerospace industry took an entirely different view. General
Electric and Lockheed, in particular, called for the creation of a carrier's carrier and argued that the

entity's ownership should include equipment suppliers and the public at large as well as the overseas
carriers.107

The response of all common carriers, domestic as well as international, generally expressed opposition
to participation in ownership by noncarriers. As AT&T put it, such arrangements would enable hardware
suppliers, who have no responsibility to the public for quality or scope of service, to influence the
common carriers' future undertakings.108

http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m...  1/27/2005




INTRODUCTION Page 26 of 89

AT&T Vice-President James E. Dingman testified before the Senate that communications satellites were
really "no big breakthrough"; they would not make undersea cables obsolete and they certainly had no
potential for domestic use. However, the carriers were still sincere and enthusiastic in their desire to help
advance satellite communication [the Nation needs more public spirit like that]. He stated:

This position may be construed by some as stemming from the selfish interests of my company which is
the largest of the carriers involved [it's the largest of ALL carriers!]. Let me assure you that it is not.

Let one thing be crystal clear: AT&T has no desire or intention of seeking to control the
communications satellite system to its competitive advantage. . . Hard as it may be for some to
understand, our sole interest is in the earliest practicable establishment of a worldwide commercial
satellite system useful to all international communications carriers and agencies both here and
abroad.109

The Justice Department neither suggested nor endorsed any specific plan, but instead specified four
conditions necessary for joint ventures in order that they be consistent with antitrust considerations:

1. All interested communications common carriers be given an opportunity to participate in ownership
of the system.

2. All interested communications common carriers be given unrestricted use (on nondiscriminatory
terms) of the facilities of the system whether or not they elect to participate in ownership.

3. All interested parties engaged in the production and sale of communications and related equipment be
given an opportunity to participate in ownership of the system.

4. All interested parties engaged in the production and sale of communications and related equipment be
given unrestricted opportunity to furnish such equipment to the system whether or not they elect to
participate in ownership.110

By reporting on its Notice of Inquiry, the FCC was the first agency to confront the policy choices, and it
must be noted that it acted with unusual dispatch. In its report of May 24, 1961, it stated:

We fail to see why ownership or participation by the aerospace industry in the communications industry
would be beneficial or necessary to the establishment of a satellite communications system to be used by
the common carrier industry.111

With this observation the Commission rejected GE's plan to establish a satellite corporation, and placed
the Justice Department and the Assistant Attorney General, Lee Loevinger, in a dilemma by failing to
support a joint ownership policy. However, in apparent deference to the FCC, Justice modified its
requirement for aerospace "ownership" rights, and substituted "participation” as its guideline for a
satellite venture.112

b. The Kennedy Administration Bill

The voice of President Eisenhower had been one of the first heard on the subject of commercial satellite
communications:

The commercial application of communication satellites, hopefully within the next several years, will
bring the nations of the world closer together in peaceful relationships as a product of this Nation's
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program of space exploration. . . . The Nation has traditionally followed a policy of conducting
international telephone, telegraph and other communications services through private enterprise subject
to government licensing and regulation. We have achieved communications facilities second to none
among the nations of the world. Accordingly, the Government should aggressively encourage private
enterprise in the establishment and operation of satellite relays for revenue-producing purposes.113

But by the Fall of 1961, the Washington environment had changed. The Kennedy Administration was
now in the White House and the COMSAT controversy was fully monopolizing Congress. President
Kennedy viewed Eisenhower's policy as "turning control of space communications over to AT&T"114
and on July 24, 1961 had announced that a policy of private ownership and operation of the U.S. portion

of the system was favored provided that such ownership and operation met the following policy
requirements:

1. New and expanded international communications services be made available at the earliest practicable
date

2. Make the system global in coverage so as to provide efficient communication service throughout the

whole world as soon as technically feasible, including service where individual portions of the coverage
are not profitable

3. Provide opportunities for foreign participation through ownership or otherwise, in the
communications satellite system

4. Nondiscriminatory use of, and equitable access to, the system by present and future communication
carriers

5. Effective competition, such as competitive bidding, in the acquisition of equipment used in the
system

6. Structure of ownership or control, which will assure maximum possible competition
7. Full compliance with antitrust legislation and with the regulatory controls of the Government

8. Development of an economic system, the benefits of which will be reflected in oversee
communication rates.115

The Executive Secretary of the National Aeronautics and Space Council, Mr. E. C. Welsh, was tasked to
prepare a coordinated draft proposal for translating Kennedy's policy into effective legislation. By
January 1962, after many meetings of the Council, constructive language evolved. The Administration's
bill (H.R. 10115 or S. 2814) provided for the establishment, ownership, operation and regulation of a
commercial communications satellite system and authorized the creation of a "privately owned and
profit-operated Corporation [COMSAT]." COMSAT was to be financed from the sale of securities to
the public, which included, but was not limited to, common carriers or otherwise chosen companies or
individuals. It would not be an agency or establishment of the U.S. Government but it would be subject
to the pertinent provisions of the Communications Act of 1934, as amended, and of the District of
Columbia Business Corporation Act.116

2. H.R. 11040 Becomes Law
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Opinion in Congress was now oscillating between the two extremes of government and carrier
ownership and private ownership was seen by some as a violation of antitrust laws and a giant giveaway
of government investments in communications satellite technology.117 In an August 1961 letter to the
President, the liberal Democrats in Congress (three Senators and thirty-two Representatives) had urged
that a hasty decision on the space communications issue not be made in order that the general "national
interest" might be determined. However, there was still no agreement within Congress as to what the
national interest was or how it could best be determined or served.

a. Opposing Views

No fewer than ten bills on the subject were bouncing around Congress in 1962. In a simplified picture,
the cast of characters looked like this. There was Senator Kerr of Oklahoma who favored private
ownership with minimal government regulation, Senator Kefauver of Tennessee, who favored
government ownership, at least initially, and Senator Pastore of Rhode Island, who wanted private
ownership with strong government control specified in the enabling legislation. The President's proposal
had been introduced to both houses on February 7, and questions concerning the role of the Executive
and the bill's domestic and foreign policy implications were also causing debate.118

The first committee report on S. 2814, the President's legislation, was issued on April 2 by the Senate
Space Committee. In the House on the same day, Congressman Oren Harris introduced H.R. 11040,
which was identical to S. 2814 as amended by the Senate Space Committee. With minor refinements,
H.R. 11040 was passed in the House on May 3 by a vote of 354 to 9. It was then sent to the Senate,
where it was referred to the Commerce Committee.119 Senate activity continued independently on S.
2814. Changes were made by the Committee on Commerce, which would restrain the monopoly and
protect the taxpayers to a far greater extent than what had been previously proposed.120 Senator Pastore
was especially concerned that domination by one communications common carrier (AT&T) should be
avoided.121 The committee amended subsection 102(c) to express the intent of Congress regarding
Federal antitrust laws and 102 (d)) so that nothing in the act could preclude the use of such [COMSAT]
systems for domestic communications services where consistent with the provisions of the act.122

Debate in the Senate was turned into a strategy of filibuster by the bill's opponents.123 As a
consequence, cloture was imposed on August 14 (the first time it had been successfully used since 1927)
to end debate and on August 17, the bill, which was in essence H.R. 11040 with everything after the
enacting clause eliminated and the body of S. 2814 (as amended by the Commerce Committee) inserted
in lieu thereof, finally passed the Senate and was sent to the House.124 The bill won final House
approval on August 27, 1962.

b. The Final Act
When President Kennedy signed the Communications Satellite Act of 1962 on August 31, one of the
most controversial pieces of legislation of the 87th Congress became law and the opponents of
COMSAT were finally defeated.125
The purpose of the Act is best summarized by Sections 102 (a)) and (b) of the Act:

(a) The Congress hereby declares that it is the policy of the United States to

establish, in conjunction and in cooperation with other countries, as
expeditiously as practicable a commercial communications satellite system, as
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part of an improved global communications network, which will be responsive
to public needs and national objectives, which will serve the communication
needs of the United States and other countries, and which will contribute to
world peace and understanding.

(b) The new and expanded telecommunications services are to be made
available as promptly as possible and are to be extended to provide global
coverage at the earliest practicable date. In effectuating this program, care and
attention will be directed toward providing such services to economically less
developed countries and areas as well as those more highly developed, toward
efficient and economical use of the electromagnetic frequency spectrum, and
toward the reflection of the benefits of this new technology in both quality of
services and charges for such services.126

With respect to the Communications Act of 1934, the COMSAT Act states that the corporation that was
created by the Act [Communications Satellite Corporation] shall be fully subject to the provisions of the
Communications Act. However it further states that:

Whenever the application of the provisions of this Act shall be inconsistent
with the application of the provisions of the Communications Act, the
provisions of this Act shall apply.127

In creating COMSAT as a joint venture, subject to Government influence but owned and operated by
broad-based private interests, Congress rejected a number of alternatives such as completely
governmental projects (like the Atomic Energy Commission or the Tennessee Valley Authority), purely
commercial joint ventures, and single-company operations.128 COMSAT, like the FCC, is a creature of
Congress, but not by accident. It was not created because "no entry would otherwise take place." The

Government or AT&T could have acted alone or separate companies could have established individual
segments of a global relay.129

Rapid development was a strong consideration (Kennedy's criteria - "at the earliest practicable date" -
was in partial response to a projected deficiency in international communications capability and to meet
the alleged requirements of national prestige in the "cold war"), probably stronger than commercial
considerations would have dictated. If time had been of no concern, the country might have waited until
the market could support multiple independent private systems or joint ventures limited to parties
without vested communications interests.130 On the basis of costs, single-company ownership would
have been easily possible, especially if NASA had charged no more than marginal costs for launching
and tracking. Despite these considerations, opposition to a single-company ownership was
overwhelming in view of the threat of monopoly, accompanied by antitrust and regulatory problems.
Single-company ownership, in fact, was never formally proposed in Congress.131

The remedy, which Congress finally selected, was thus obviously not Commission regulation pure and
simple. It was instead a set of special techniques intended to produce, by internal organizational

constraints, some of the results that a competitive economic structure would have produced
externally.132

B. Space Age Regulation
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The burden of satellite communications regulation falls primarily on the FCC. The COMSAT legislation
imposed elaborate direct controls by the Commission on this "common carrier's common carrier", more
comprehensive and more complex than any of the regulatory apparatus that had been used previously for
the supervision of traditional communications carriers. In its expanded role, the Commission could
require additional facilities from COMSAT if called for by the public interest. It could authorize
construction, operation and ownership of ground terminal stations of the system by the Corporation, or
by private communications carriers, or the two jointly. In general, the FCC was empowered to "make
rules and regulations to carry out the provisions of this Act."133

The Commission now had an additional opportunity to expand on its competitive communications
policy. It was evident to the drafters of the legislation that the new COMSAT Corporation would have to
consider the many public and national interest considerations inherent in this new area of endeavor.
Consequently to insure that all interests were faithfully considered, Congress had applied a scheme of
regulation that was literally unprecedented.134 An example of the Commission's added duties in
satellite matters is typified by the following excerpt from the Act which required the Commission to:

insure effective competition, including the use of competitive bidding, where
appropriate, in the procurement by the Corporation and communications
common carriers of apparatus, equipment, and services for the establishment
and operation of the communications satellite system and satellite terminal
stations.135

In the exercise of its new authority, the Commission was quickly confronted with essentially three new
considerations which surfaced. The use of outer space for communications had international
ramifications that required some rethinking of the traditional international frequency allocation process
that had developed through the efforts of the International Telecommunications Union (ITU) and its
predecessors since 1903. In addition, this new technology offered cost and performance advantages that
were attractive to both the carriers and businesses alike and questions of who was authorized to use the
COMSAT system were quickly raised. Finally, in 1965, these questions gave birth to the idea of
applying satellite communications technology to domestic communications applications and the
domestic satellite policy issue was placed before the Commission.

1. International Considerations

Satellites, which are oblivious to national borders and physical obstructions such as mountains, oceans
and great distances, make the distinction between domestic and international communications a purely
artificial one.136 As the era of space communications progresses, it is important to recognize its impact
on other nations of the world.137

Just as nations feel that a stockpile of weaponry is imperative for security and prestige, so too, is it
believed that a domestic satellite link for communications is a guarantee for independence and
status.138 The power elites of the developing countries are eager for the communications power that
satellites might help to provide, consolidating national power and promoting a sense of national unity
and loyalty.139 Although the considerations imposed by nationalism are becoming more pertinent in
today's international arenas with the emergence of each new nation, this thought is only identified here
as an international consideration to be addressed by the determiners of future telecommunications policy
in forums like the ITU.

The basic questions that were addressed by the FCC in its communications satellite policy decisions
were those that evolved from the use of international resources for the development of this technology.
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http://216.239.63.104/search?q=cache:3DrAjg6UBs8J:homepage.mac.com/magnant/.cv/m... 1/27/2005
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Intelsat

From Wikipedia, the free encyclopedia

Intelsat, Ltd. is the world’s largest commercial satellite communications m Intels at
services provider. On July 18, 2001, Intelsat became a private company, 37 years ’
after being formed as International Telecommunications Satellite

Organization (INTELSAT), an intergovernmental consortlum@wnmg and managing a constellation of
communications satelhtes)(lntelsats) to provide international broadcast services. Ownership and investment in
INTELSAT (measured in shares) was distributed among INTEmecordmg to their respective use of
services. Investment shares determined each member’s percentage of the total contribution needed to finance capital
expenditures. The organization’s primary source of revenue came from satellite usage fees which, after deduction of
operating costs, was redistributed to INTELSAT members in proportion to their shares as repayment of capital and
compensation for use of capital. Satellite services were available to any organization (both INTELSAT members
and non-members), and all users paid the same rates.

Contents

1 History
2 Current operation
3 See also
4 External links
= 4.1 Data
5 References

History

The consortium began on August 20,
1964, with 11 participating countries.
On April 6, 1965, Intelsat’s first
satellite, the Early Bird, was placed
in geostationary orbit above the
Atlantic Ocean by a Delta D rocket.

In 1973, the name was changed and
there were 80 signatories. Intelsat
provides service to over 600 Earth
stations in more than 149 countries,
territories and dependencies. By
2001, INTELSAT had over 100
members. It was also in this year
when INTELSAT privatized and its , -
name changed to Intelsat. An Intelsat IVA Satellite

INTELSAT I Early Bird

Since its inception, Intelsat has used
several versions (blocks) of its dedicated Intelsat satellites. INTELSAT competes each block of spacecraft
independently, leading to a variety of contractors over the years. Intelsat’s largest spacecraft supplier is Space
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Systems/Loral, having built 31 spacecraft (as of 2003), or nearly half of the fleet.

The network in its early years was not as robust as it is now. A failure of the Atlantic satellite in the spring of 1969
threatened to stop the Apollo 11 mission; a replacement satellite fired into orbit went into a bad orbit and could not
be recovered in time to use; NASA had to resort to using undersea cable telephone circuits to bring Apollo's

communications to NASA during the mission.!] Fortunately, during the Apollo 11 moonwalk, the moon was over
the pacific, and so other antennas were used, as well as INTELSAT III, which was in geostationary orbit of the

Pacific ocean.[z]

Today, the number of Intelsat satellites, as well as ocean-spanning fibre-optic lines, allows rapid rerouting of traffic
when one satellite fails. Also, modern satellites are themselves more robust, lasting several more years, with much
larger capacity.

Current operation

Intelsat was sold for U.S. $3.1bn in August 2004 to four private equity firms: Madison Dearborn Partners, Apax
Partners, Permira and Apollo Management. The company is merging with PanAmSat. Intelsat maintains it corporate
headquarters in Bermuda, with a majority of staff and satellite functions — administrative headquarters — located
at the Intelsat Global Services Corporation offices in Washington, DC. This arrangement allows the company to
lobby politicians in Washington while filing tax from Bermuda.

Spacecraft operations are controlled through ground stations in Clarksburg, Maryland (USA), Hagerstown,
Maryland (USA), Riverside, California (USA), and Fuchsstadt, Germany [1]
(http://www.intelsat.com/aboutus/careers/locations.aspx) .

Intelsat was operating Intelsat Americas-7 until it was lost on 29 November 2004 [2]
(http://portal.wikinerds.org/node/152) .

See also
Eutelsat
Inmarsat

Intersputnik

Intelsat Americas
SES Global

External links

= Company home page (http://www.intelsat.com/)

Data

® Yahoo! - Intelsat, Ltd. Company Profile (http://biz.yahoo.com/ic/53/53101.html)
= Pacific Satellite Fails (http://www.dailywireless.org/modules.php?name=News&file=article&sid=3542)
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The Seventies
Readings
1. Chap. 1, “Spaceflight and the Myth of Presidential Leadership.”
2. Chap. 4 and 5, “ Beyond Horizons.”
3. Chap. 1 and 2, Wheelon.

Strategic Themes:

. Retrenchment for NASA — NASA and the country out of sync.
. A truck to nowhere — the seeds of the Challenger disaster

. The growth of big science — Viking, Hubble and beyond

. The seeds of use of space in war

. The ABM treaty and the MIRV debacle

. Détente verses competition with the Soviets

. Growth in international and commercial space.

When President Nixon took office in 1969, NASA funding was already going
down. The first Moon landing occurred in July 1969. The race was won! It was like the
dog that caught the truck. What would it do now? To some extent NASA was caught in a
time warp. NASA felt that after the first lunar landing it should get whatever funding it
needed. In September 1969, a Space Task Group chaired by Vice President Agnew
reported three possible long-range space programs for NASA. The first was a manned
mission to Mars by mid-eighties, an orbiting lunar station and a fifty man Earth orbiting

station served by a reusable shuttle. Funding for this option was $8 to $10 billion/yr.
(Recall that at its peak NASA had received 5 billion/yr.). The second plan postponed
Mars until 1986 and limited funding to $8 billion/yr. The third plan chose only the space
station and shuttle, with annual spending between $4 billion-5.7 billion/yr. However
relative to the long gone days of the early sixties, the mood of the country and of the
President had changed. Nixon came from the Eisenhower mentality that saw the big
manned effort as stunts. He was also much more interested in promoting cooperation
rather than competition with the Soviets and the Chinese. Further he strongly believed in
frugality in government spending. All these combined to make him cast a skeptical eye
on the NASA requests. The country also had changed. In 1969, we had reached the
Moon. The national mood was to turn to other issues especially in light of riots in cities,
the war in Vietnam, etc. Flights to the Moon seemed boring. For NASA it was a boom or
bust cycle. As a measure of this, the Congress reorganized the standing space committees
out of existence and Nixon abolished the PSAC. Space became a secondary issue for the
political establishment. Thus the last two Apollo flights were cancelled, the Apollo
Application Program was reduced to one SKYLAB and in a blow to the Air Force the
MOL was cancelled. President Nixon refused to support any of the options that NASA
wanted. There was no congressional support for any big new initiative so NASA started
to wither. It was only the 1972 election that saved something for NASA. The declining
population in the aerospace industry in the big states of California, Texas and Florida
forced the President to approve something for NASA. He chose half of half of option 3.
The choice was for a Space Transportation System (STS), a space truck but the place it
was to go to was cancelled. Thus a space truck to nowhere. It was even worse than that.




NASA had suggested a completely reusable design based around liquid rocket engines.
The idea was to stop throwing away expensive hardware. Nixon would only give them
half the money requested. Thus they did away with the completely reusable design and
even worse with the liquid rocket engines. In a compromise to fit within a fixed $3.2
billion NASA budget, they chose a non-reusable main tank and worst of all, to make up
the thrust they chose solid rocket motors. As an aside, Von Braun had said that no human
should ever ride on solid rockets. They were just too dangerous. One in twenty-five blew
up due to defects. They could not be stopped once lighted and thus had the potential for a
major loss of life. However, to reduce development costs, NASA chose to go with solid
rockets. In another first, they chose to go with Morton Thiokol, from the home state of
the NASA administrator. Morton Thiokol was in Utah, which is where it manufactured
the solid rocket segments. However a completed solid rocket would be too big to
transport by road to a port to get it over to Cape Canaveral. Thus it had to be built in
segments and integrated at Cape Canaveral. Thus the seeds were sown for the Challenger
disaster of a decade or so away. As a continuation of the sixties mindset of higher, faster
and farther, NASA chose to develop shuttle main engines which had the highest thrust to
weight of any ever built. They would be wonders of technology. It was argued that each
engine would be reusable for 100 flights and that the shuttle would fly 100 times a year.
In the operational phase the cost for launch was supposed to be only $10 million a flight.
Since its payload was 40000 Ibs. To LEO it would give cost of $250/Ib to LEO.

However even then some issues were seen. Since the STS could only go to LEO
(~250km) it would have to carry an upper stage for it to be useful for any other obit.
NASA thus sold itself to other organizations to get the support it needed. The Shuttle

payload bay was sized for various military missions as well as the payload carrying
capacity to LEO. It persuaded the Air Force to develop a solid propellant upper stage
(IUS) to put 500 Ibs. into LEO. It persuaded McDonnell Douglas to build two upper
stages in return for a monopoly position. These were the PAM-D and PAM-A upper
stages. It also started a cryogenic upper stage based on Centaur technology. NASA was in
the desperate position (as it saw it) of having to do a big project to keep itself going and it
was selling itself to get approval for the big project. The cost projections which finally
sold the administration were based on a large number of flights a year which was based
on a market which did not yet exist- (even today ~50 flights /yr worldwide). Thus there
was a classic chicken and egg problem. In retrospect the fundamental problem was
forcing a pioneering technical program to be justified in economic terms. In this sense
there was a huge disconnect between NASA and the administration. Note that Apollo was
never justified on economic terms.

The facts are that NASA has never managed more than eight STS flights a year,
the SME needed to be replaced every flight and the cost estimates per launch range from
$80 million to $500 million. There are three ways to estimate cost. The first is to take the
total amount spent so far on STS and divide by the number of flights. This gives about
$500 million/yr. The second is to take the annual amount in the NASA budget and divide
by the annual flight rate. This gives about $250 million/yr. The last is to ask how much is
saved when an STS flight is cancelled. This is about $80 million/yr. This last figure is
telling since what are saved are only the consumables. Most of the cost is in the standing




army necessary to operate and maintain the shuttle. This cost and the low reliability of the
shuttle were not appreciated in the initial estimates. There was also some specious
thinking at NASA about markets and either wishful thinking or an underappreciation of
the difficulty of developing a new engine. The new engine contributed to the delays of
the first STS launch until 1981 and have contributed greatly to the poor reliability of the
STS. A truck it is not, it is much more like a finely tuned racecar.

President Nixon never saw space as a race or as a competition with the Soviets.
In his mind, space and defense were much more clearly linked going back to the
Eisenhower policy. Unhappily, the NASA administration under him, Tom Paine never
seemed to appreciate where the President’s position came from. Paine felt that Agnew
was important in the administration and paid much attention to him rather than building a
constituency in the OMB. This is a mistake that Webb would not have made. Paine kept
trying to persuade the President of the value of doing things like a space station before
the Soviets built there own. He never appreciated that the President actually wanted
détente not competition with the Soviets. Paine left in 1970 and was replaced by Fletcher.
Fletcher however seemed to have completely bought the NASA position of needing to do
the next big thing and he made the critical decision on STS.

The Nixon emphasis and choices led to the first Apollo-Soyuz mission in 1975
as well as the Skylab (the first space station). Unhappily, the SME caused delays in STS
meant that Skylab literally crashed to the ground in Australia while the STS was unable
to get up and save it. The Apollo-Soyuz mission was pursued at Nixon’s insistence

(although after he left). It was almost an after thought in the space program and given the
worsening relations with the Soviets that occurred by 1979 ultimately did not lead far. In
any case, it’s real objective was foreign policy not space policy.

Since Nixon thought of space as defense first, an especially important agenda
item for him was the ABM program. The ABM treaty in 1972 had important implications
for space policy. The ABM treaty restricted both sides to limited ABM systems, one
deployed around the national capital and one at an ICBM site (Grand Forks). It formally
recognized the role of satellite reconnaissance and agreed that verification could be
carried out by national technical means consistent with international law. It thus made
credible the policy of mutual assured destruction (MAD). It had another provision that
later proved contentious for SDI and today. It restricted each party not to develop, test or
deploy ABM systems or components that are sea-based, air-based, space-based or mobile

land based. The space-based piece is the one that has proven difficult as technology has
marched on.

The ABM treaty had the effect of making the whole system of reconnaissance,
warning and communication satellites even more important. They were necessary to
verify Soviet compliance and warn of any possible attack.

Something else that happened in the seventies that had a profound effect on
future thinking on space policy was the development of MIRV technology for ICBM’s.
The US developed the technology for MIRV’s first and in an example of where




technology overtook policy, decided to MIRV its missiles and put multiple warheads on
each missile. This was seen as destabilizing by the Soviets who rushed to develop their
own MIRV capability. This capability on both sides led to a racketing up of the arms race
and a destabilizing tension. Long detailed treaty negotiations then resulted which
eventually succeeded in de MIRVing strategic missiles. Thus Pandora’s box was barely
closed. The implications for future space policy flow from the lessons learned from this.
The doves on space weaponization quote this widely as an example of technology run
amok. Where the opening of a technological door forced us down a path that in retrospect
we wished we had not traveled down and from which we barely escaped. Thus it is feared
the same thing will happen with space weapons.

The late sixties and early seventies also saw the seeds of what was to come in
the first use of satellite systems in war. In the Vietnam War, there was extensive us of the
directly downlinked weather data from DMSP and use of communication satellites. The
DMSP data was to help target planners for figure out when to schedule raids on North
Vietnam. The early DCCS satellites and COMSAT provided real time communications
between Saigon and Washington. This enabled high-resolution imagery to be interpreted
in Washington and sent back to Saigon. Whether this was a boon or a blessing is
questionable because it later led to Washington based control of intelligence which was a
handicap in the Gulf War. It also enabled command and control from DC of operations in
Vietnam.

What also happened in the early seventies was the design of the GPS was laid
down. It was conceived as a system to provide navigation data for long range bombers on
the way to attack the Soviet Union. As a testament to the times, it had a large secondary
payload of a nuclear detection monitor. Since it was only for long-range guidance it had a
weak signal. It also had a civilian signal as an after thought. It was never intended for use
in hostile regions, for precision use or for primarily civilian use.

The seventies were a period when several big science programs were started or
came to fruition. Viking landed on Mars in 1976 and failed to find life. It cost almost $4
billion in today’s money and represented another of the higher, faster, farther thinking.
The Hubble Space Telescope and Galileo were started in this era. Each of these was a
billion-dollar class program intended to do big science in a big way. While very
successful the long time they took to come to fruition was instrumental in the
calcification of NASA. No longer was it a big agency doing big things quickly; it became
a small agency doing big things slowly. In a sense its heyday had passed and it was left
mainly with past glories. NASA spending was down to 36% of its peak.

Under Presidents Ford and Carter, the space program continued at a steady but
low pace. The urgency was gone and other issues e.g. energy now occupied the national
agenda. This period has been called the NASA snooze. In the meantime, a space program
was growing in Europe that would ultimately have significant consequences for
American launch dominance.




As a matter of policy, the US was eager to share in scientific endeavors with the
Europeans but refused to provide launch vehicle data unless the French agreed not to use
any in military projects or do anything to undercut INTELSAT. To add insult to injury,
the US sold the Thor-Delta technology to the Japanese when they had refused to do so for
the French. Thus in 1972 a new European Space Agency was formed from the remains of
the national programs. ESA developed an independent launch capability the Ariane that
in 1979 succeeded in putting a European satellite in orbit from Korou. The French then
formed a quasiprivate company to market the services of Ariane and the US launch share
steadily eroded and after Challenger was lost for good.

In the meantime the Soviets turned their attention to space stations. They
launched Salyut I in 1971 then a series of space stations staying for up to 6 months in
space. They did experiments and learned how to live and survive in space. In contrast
these were no US astronauts in space from 1975 to 1981. The Soviets also developed a
Shuttle, used it once and then decided it was too expensive to operate and never used it
again. The Soviets also developed satellite interceptors and had an operational ASAT
system. The US never did develop an ASAT but did develop an F15 launched missile that
destroyed one old satellite as a test in the 80’s.

The commercial industry continued to grow under INTELSAT and the Open
Skies policy in the US. The first domestic Comsat was launched in 1974 using C-band.
By 1980, Ku band satellites were available. These ultimately enabled the now ubiquitous
private networks (e.g. at Shell stations for card authorization). Once again the

commercial market was growing.
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transmission of gravity-perception information
within both plants and animals; 3) identify the
interactive effects of gravity and other stimuli
(e.g.. light) and stresses (e.g., vibration) on the
development of metabolism of organisms; 4) use
gravity to study the normal nature and proper-
ties of living organisms; and 5) extend the limits
of knowledge about plant and animal growth and
metabolism to provide for long-term survival and
multigeneration reproduction of life in space. This
program provides basic ground-based informa-
tion in support of future space flight experiments
and life support systems environment. This in-
cludes assurances that physical welfare and per-
formance is preserved and that adequate treat-
ment of inflight illness or injuries is provided.

Exobiology is the study of the origin, evolution,
and distribution of life and life-related molecules
on Earth and beyond. Sophisticated analyses of
life as we know it, its chemical precursors and
its origin, coupled with extrapolation to extrater-
restrial environments, affords a unique opportuni-
ty to address a most fundamental question regard-
ing the existence of such processes beyond the
Earth. Theories about chemical evolution and the
origin of life are being refined to reflect results
from the most recent planetary and astronomical
explorations. The current research program also
is uncovering an intimate association between the
origin and evolution of life on Earth and the proc-
esses that shaped the evolution of the solar system
itself. These discoveries have highlighted gaps in
our knowledge which, when completed as the
program expands, will ultimately allow tests of

the concept of universality of biological proc-
esses.

It may be useful to describe one additional
space science program that has now been sig-
nificantly cut back, because this cutback has
ramifications for future international cooperation
in space applications.

The international solar polar mission (ISPM) was
a joint NASA and European Space Agency mis-
sion designed to obtain the first view of the solar
system from a new perspective—a view from far
above and far below the plane in which the plan-
ets orbit the Sun’s equator, i.e., over the poles
of the Sun. The two spacecraft would have aided
i n the study of the relationship between the Sun
and its magnetic field and particle emissions (solar
wind and cosmic rays) as a function of solar lati-
tude, and hence might have allowed us to gain
insight into the possible effects of solar activity
on the Earth’s weather and climate. The objec-
tive of the international solar polar mission was
to conduct an exploration of those regions of the
heliosphere above and below the equatorial
plane of the Sun. Observations in the extreme,
high-latitude regions of the sun have not been
made before, and evidence indicates that this
region of space is greatly different from the region
in which the Earth is located.

The U.S. spacecraft for ISPM was canceled on
account of budget constraints. The issues raised
by its cancellation are discussed in chapter 7.

PUBLIC ATTITUDES ON SPACE

Democratic government is based on the prem-
ise that there should be some linkage between
public attitudes and political choice, not only in
general but also with respect to specific issues on
the public agenda. This linkage is not a one-way
path, of course; public officials are leaders, teach-

ers, and molders of public attitudes and opinion
as well as representatives of the public in the
political process. Thus, the following account of
public attitudes about the space program needs
to be interpreted with the understanding that gen-
eral public opinion is only one determinant of
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public policy, and that its influence is rarely
direct. Public opinion more frequently acts as a
general constraint, setting boundaries within
which political leaders are free to chose, or as
an indirect shaping influence on the attitudes of
elites inside and outside of government; most
often, it is these attitudes that are closely cor-
related with specific policy choices.

From this analysis it follows that:

1. During the early years of the U.S. space pro-
gram, the general public was willing to ac-
cept the interpretation of society's leaders
as to the significance of space activities. This
made it possible for the United States to first
adopt a moderate response to Soviet space
achievement, then to reverse policy and to
enter into competition with the Soviets, even
though public attitudes seemed to be op-
posed to such competition.

. More recently, public understanding of the
space program, ‘and a supportive public at-
titude toward that program, have increased
to the point where they may have political
impact. Although an official's position on
space-related issues may not be a crucial
determinant of electoral success, prospace
attitudes, and particularly, groups organized
to reflect them, appear to be having some

impact in influencing public policy with
respect to the U.S. space program.

Itis important, however, even if the second of
these propositions is accepted, to recognize that
"while it has considerable intellectual interest and
entertainment value, space exploration is not a
daily concern of the general public. . . . The lev-
els of interest and information in this area are es-
pecially low.”s Thus it is likely that public atti-
tudes will provide the background, but not much
more, against which national space policy will
continue to be formulated.

Public Opinion and Space Policy: 1965-80

A striking example of a leadership decision not
being constrained by apparent public opinion is
the U.S. commitment to a manned lunar landing.
In the very month that President John F. Kennedy
announced that he was setting as a national goal
a lunar expedition before 1970, the Gallup Poll
reported that the public was opposed by a 58 to
33 percent margin to spending the up to $40 bil-
lion such an enterprise would require, Until very
recently, only once since 1965 has the percen-
tage of U.S. adults calling for the United States
to do more in space exceeded the portion believ-
ing that the Government should do less. Figure
9 compares this division of opinion for the period

‘National Science Board, Science Indicators, /980, p. 169.

Figure 9.-Long-Term Trend Polling Results of U.S. Public Opinion on the Federal Space Effort
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from 1965 to 1981; the recent shift toward a
markedly more prospace position is clear from
this chart.

Table 10, which reports opinions for the 1973-
80 period, is even more revealing, both in terms
of the longer term trends and in terms of the cur-
rent uprising in prospace opinion. Only in recent
years have space "antagonists” comprised less
than an absolute majority, and the explicitly pro-
space group grew only slowly, from 7.4 percent
in 1973 to 11.6 percent in 1978. Most recently,
however, the figure for those believing the United
States is spending too little on space has jumped
to 18 percent, and space antagonists are now
only 39 percent of the total. The size of the
“space neutral” segment has stayed constant,
and thus the gain in support for expanded space
spending appears to reflect a real shift in opinion.
In 1980, for the first time, those of the opinion
that space spending should not be lowered out-

numbered those holding the opposite view, 53
percent to 39 percent.®

While prospace opinion appears to be increas-
ing, the priority assigned to the space program
has historically remained low. Tables 11 and 12
demonstrate this both for Government priorities
in general (table 11) and for priorities within sci-
ence and technology (table 12). What is most rel-
evantin table 11 is that only the “military, arma-
ments, and defense” category showed a greater
increase in percentage in favor between 1977 and
1980 than did the “space exploration program,”
although this increase only moved space one
rank up the priority scale. According to one ana-
lyst, “the increasing approval of space activities
among Americans over the past several years is

¢Robert D. McWilliams, “The Improving Socio-Political Situation
of the American Space Program in the Early 1980’ s,” paper prepared
for Fifth Princeton/AIAA Conference on Space Manufacturing, May
1981, p. 2.

Table 10.—Distribution of Opinion Toward Federal Spending on the Space Program:
1973 Through 1980 (percentages)

1974

1975 1976 1977 1978 1980

61.0

10.1 11.6
34.4 35.0 34.6
49.6 47.2 39.1

44 25 59 65 83

74 77 74 91 18.0
30.1 28.0
58.1 60.2

47 36

100.0

100.0 100.0 100.0 100.0 100.0

Center Polls as reported in Robert D. McWilliams, “The Improving Socio-Politicai Situa-

tion of lho'Amarlmn Space Program in the Early 1980s, " paper prepared for Fifth Princeton/AIAA Conference on

Space Manufacturing, May 1981

Table 11.— Percentages of Americans Favoring Increased Funding, and Relative
Priority Rankings, for 11 Areas of Federal Government Spending, 1977 and 1980

percent

Percent
increase

1980
percent

1980
rank

1977
rank

1977

Halting the rising crime rate

Dealing with drug addiction
Improving-protecting Nation's health . . .
Improving-protecting the environment . .
Improving Nation’s education system. . .
Solving problems of the big cities
Improving conditions for blacks

Forelgn rald., (s L e o e

.37

2.0
5.0
- 14
-04
54
-1.1
-1
34.5
1.0
8.9
17

72.0
64.5
5741

50.8
54.9
45.8
26.2
60.2
13.0 14.0
10.7 10 19.6
1 5.4

70.0
59.5 -
58.5
51.2
49.5
46.9
273
25.7

-
SO oWeNOO AN —

-

SOURCE' Robert . McWilliams, “The Improving Socio-Political Situation of the American Space Program in the Early 1980s,”
paper prepared for Fifth Princeton/AIAA Conference on Space Manufacturing, May 1981
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Table 12.—Public Priorities for Federal R&D Spending

Funding objective

Most preferred Least preferred

Response Rank Response Rank

Improving health care

Developing energy sources and
conserving energy

Improving education

Reducing crime

Developing or improving methods
for producing food

Reducing and controlling pollution

Developing or improving weapons
for outer space

Preventing and treating drug addiction

Developing faster and safer public
transportation

Improving the safety of automobiles

Finding better birth control methods

Discovering new basic knowledge about
man and nature

Exploring outer space

Predicting and controlling the weather

815 3 60 12

754 40 14
630 55 13
587 82

368 253
358 113

266 403
259 195

210 9 430
155 10 284
139 1 705

135 12 577
99 13 705 15
60 14 592 3

SOURCE: Institute for Survey Research, Temple University, National Survey of the Attitudes of the U.S. Public Toward
Science and Technology, submitted to National Science Foundation, May 1980, pp. 178-180. (This was a survey of
1,835 people over 18, Respondents were asked: “Which 3 areas . . . wouid you most like to receive science and
technology funding trom your tax money?" and “Which 3 areas . . . would you /east like to have science and

technology funding from your tax money?"

not a trend that is riding mainly on the coattails
of militarism or growing faith in science and tech-
nology. Rather, it seems that Americans may be
coming to view the space program as being con-
ducive to the achievement of other types of goals
of which they are in favor. 7

One indication of what the public expects from
space exploration is presented in table 13. A na-
tional survey taken for NSF asked adults to iden-
tify benefits they believed would result from ex-
ploring outer space. Listed in table 13 are those
benefits mentioned either first or second by re-
spondents. What is striking about the results is
the high ranking given to an indirect benefit of
the program (“improve other technologies”) and
the low rankings given to direct economic bene-
fits (*find industrial use, " “create jobs and other
economic benefits”). Compared with other tech-
nology-related issues such as nuclear power
or chemical food additives, a greater proportion
of Americans see space exploration as produc-
ing substantially more benefits than potential
harm.®

1 bid,, p. 8
‘National Science Board, op. cit., p. 170.

It is possible to construct a profile of those who
most "support” and those who most “"oppose”
the U.S. space program, if “support” and “op-
pose” are defined as deviations of more than 10
percent from the average of all Americans. Table
14 contains such a profile, Those who support
the space program tend to have one or more of
the following characteristics: male, between 25
and 34, college-educated, professional or tech-
nical employment, working for government, in-
come over $25,000/year,and living in the West.
Opponents of the space program tend to be:
female, over 65, black, less than a high school
degree, laborers and service workers, and under
$5,000 income. One more relevant characteristic
that emerges from another opinion study is that
those who support increased space spending are
significantly more likely to vote than those who
believe that too much is spent on space; over 72
percent of those who supported an increase in
space budgets in 1980 voted in the 1976 Presi-
dential election, while only 56 percent of those
calling for reduced spending voted that year.’

McWilliams, op. cit., p. 16.
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Table 13.—Perceived Benefits From Space Exploration

Benefits

First or
second mention

Improve other technologies (e.g., computers)

Find mineral or other wealth, other resources, sources of energy
Increase knowledge of universe and/or of man'’s origins

Find new areas for future habitation
Contact other civilizations, other forms of life
Improve rocketry and missile (military) technology.

Find industrial use for space

272
200
190
134
107

43

27

Find new kinds of food/places to raise more food products 26

Create jobs and other economic benefits
Learn about weather and how to control it.

16
13

SOURCE: Institute of Survey Research, p. 164

Table 14.—Profile of Public Attitudes of Space
Exploration: “In General, Do You Favor or Oppose the
Exploration of Outer Space?”

Percent
oppose

3
22
38
23
Age over 65 50
Black 49
O to 8 years of schooling 50
9 to 11 years of schooling 50
Some college, no degree 19
Bachelor’ s degree 15
Graduate degree 10
Professional or technical job 16
Operatives and laborers 43
Service workers 41
Work for government 17
Under $5,000 income 55
$25,000 to $49,999 income 17
Over $50,000 income 15
Live in West 20
001y those characteristics that differ by more than 10 Percent ‘rem overall
opinion are included.
SOURCE: Institute for Survey Research, Vo/ I, Detailed Findings, p 170.

Percent

Group characteristics favor

The demographic makeup of the “‘prospace’’
group appears to be undergoing some changes
in recent years, although its general characteris-
tics as profiled in table 11 have remained stable.
Among those changes:

erecent increases in prospace attitude are
much more marked among the most highly
educated;

eformerly, “lower” and "“working” classes
were more antispace than were “middle”
and “upper” classes. Recently, however, the
“middle” and “working” have become

more space positive than either “"upper” or
“lower” class respondents;

prospace attitudes have increased substan-
tialy among whites and only negligibly
among blacks; and

support for space is increasing faster for
divorcees than for any other marital class.”

There has been a suggestion that the shifts in
space-positive attitudes with respect to variables
of social class and education “provide a classic
example of how social change tends to begin and
develop in society. Innovations generally find
their beginnings in the ideas and efforts of the
more highly educated members of the upper-
middle class and, if they survive and grow more
prevalent in the upper strata, they then tend to
catch on at the lower socioeconomic levels.” The
same analyst argues that “the resurgence of
space-positivism in America since 1975 was
spawned by the upper and middle social classes.
The trend then began to spread throughout the
general public with the classic pattern that has
characterized other prominent American social
movements such as the feminist and civil rights
crusaders.”” "

One of the most striking recent developments
in the space policy field is the emergence of a
number of organized prospace groups. As the
quotation just cited suggests, the aggregation of
individual opinions into more-or-less broadly
based interest groups with middle and working
class roots is part of the traditional pattern by

1wMcWilliams, op. cit., pp- 10-15.
' Ibid., p. 14.
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which issues are given increased attention on the
public agenda. perhaps this is what is happen-
ing with respect to space. The following section
describes the recent emergence of a space in-
terest group network.

Interest Groups and Space Policy

During the 1970’s, interest groups organized
around one or a few issues and claiming to repre-
sent broad sectors of the general population—
so-called “public” interest groups—became an
increasingly important influence on public policy.
In part, the increased influence came at the ex-
pense of political parties as vehicles for articulat-
ing, influencing, and implementing the public’s
policy preferences.”Thus the rapid increase in
space interest groups in recent years may be a
development of political significance. A May 1980
survey of space interest groups identified 39 orga-
nizations with nationwide activities.Is In the past
2 years, and particularly with the transition in ad-
ministrations, there have been a number of one-
time efforts organized ad hoc to mobilize opinion
on space policy; these groups have provided a
base for such mobilization efforts.

There is an active "Coordinating Committee on
Space” that attempts to identify areas of agree-
ment and disagreement among the major pro-
space groups; its membership includes 11 of the
most active organizations. There are two general
types of prospace groups: 1) traditional profes-
sional groups, and 2) citizen support groups.
Most prominent among the former are:

. American Institute of Aeronautics and
Astronautics, the professional society for
people in the aeronautics and astronautics
field, with almost 30,000 members.

e American Astronautic/ Society, a group of
individuals with professional interest in
space. Current membership is about 1,000.

12Charles Chafer, “The Role of Public Interest Groups inSpace
Policy, " Jerry Grey and Christine Krop (eds.), Space Manufactur-
irrg /ll, Proceedings of the Fourth Princeton/AIAA Conference (New

York: American Institute of Aeronautics and Astronautics, 1979),
pp. 185-189.

YTrudy Bell, “Space Activists on the Rise, " [nsight, August-
September 1980, pp. 1, 3, 10, 13-15.

® Aerospace Industries Association, a consor-
tium of major aerospace firms that functions
as a trade association.
National Space Club, a Washington-based
group of business and government leaders
in the space field.
University Space Research Association, a
consortium of universities active in space
research that operates several facilities under
NASA contract.

Among the most active and/or largest of the
public interest or citizen support space groups
are:

¢ Delta-Vee, a citizen-supported, nonprofit
corporation that channels public contribu-
tions into the support of specific space activ-
ities, such as the continued operation of the
Viking spacecraft on Mars and a U.S. Hal-
ley’'s Comet Mission.
High Frontier, a group formulating a national
strategy to make maximum use of space
technology to counter the threat of Soviet
military power, to replace current nuclear
strategy with one based on space defense,
and to promote the industrial and commer-
cial potentials of space.
Institute for the Social Science Study of
Space, which sponsors research and publica-
tions related to the social science aspects of
space exploration and development.
L-5 Society, which emphasizes human settle-
ment in space as a long-term goal. Founded
in 1975 by Gerard K. O’Neill, it has broad-
ened its scope to most aspects of space pol-
icy. Its membership is between 3,000 and
4,000 individuals.
National Space Institute, the largest of the
broadly based space groups, with over
10,000 members. Founded in 1975 by Wern-
her von Braun, its emphasis is on communi-
cation with general audiences.
Planetary Society, which promotes aware-
ness of and public involvement in planetary
exploration and search for extraterrestrial
life. Publishes newsletter, supports research,
organizes meetings. Has grown to over
100,000 members in just over a year.
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* Space Foundation, a private foundation for
support of space industrialization.

* Space Studies Institute, a research perform-
ing and supporting group with focus on use
of nonterestrial resources.

World Space Foundation, a group support-
ing research projects to accelerate space ex-
ploration (e.g., solar sail).

The purposes of these and other space groups
fall into three general categories:

1. educating and informing the public;
2. conducting research themselves; and
3. funding external research.

Recently added to the list are groups explicitly
engaging in political activities. There were at-
tempts to organize prospace Political Action
Committees (PACS) for the 1980 election, and at
least one prospace PAC remains in existence.

The influence of these various organizations
and groups on space policy is difficult to estimate.
Certainly, as the Reagan administration took of-
fice in january 1981 and as the proposed NASA
budget was cut several times in the following
year, there have been a number of attempts by
one or a coalition of these groups to mobilize
opinion in support of specific projects (e.g., a mis-
sion to Halley’s Comet) or for the civilian space
program in general. Whether the reductions in
the NASA budget would have been even more
severe, had not these groups been active, is a
question difficult or impossible to answer.

Finally, note should be taken of the emergence
of a Congressional Space Caucus, and a support-
ing Congressional Staff Space Group. This caucus
is initially limited to the House of Representatives;
its goal is to increase the awareness of Members
and staff of the benefits of the Nation's space
effort.

Space Achievement and
Public Opinion: 1981

With two successful flights of the shuttle Col-
umbia and the encounter of Voyager 2 with
Saturn, 1981 was a year of spectacular space
achievement for the United States. Several public

opinion polls have confirmed that the citizens of
the United States were quite supportive of these
achievements.

* A May 1981 Harris survey, taken less than

1 month after the initial shuttle flight, found
76 percent of Americans calling the shuttle
“a major breakthrough for U.S. technology
and know-how’ and a 63 to 33 percent
majority favoring the expenditure of several
billions of dollars over the next decade to
develop the full potential of the shuttle. The
Harris poll noted that “after the 1969 Moon
landing, a 64 to 30 percent majority did not
feel it was worthwhile to spend an additional
$4 bilion on the Apollo space program” and
commented that "current support for spend-
ing on the space program is even more sig-
nificant in view of the current overwhelm-
ing preference for cutting Federal spend-
ing. "
An August 1981 Associated Press-NBC
survey found that 60 percent of U.S. adults
thought that the United States was not
spending enough or was spending about the
right amount on the space program, and 66
percent believed that the shuttle was a good
investment for the United States.

An October 1981 Associated Press-NBC poll
confirmed the results of the earlier survey,
finding that 60 percent of respondents think
the shuttle program is a good investment, 30
percent do not, and 10 percent aren’t sure.

A further examination of the results of the May
Harris poll suggests both that support for the
space program is not evenly distributed across
all strata of U.S. society and that the reasons for
the support differ substantially among respond-
ents (see tables 15 and 16). The August poll found
that 49 percent of respondents believed that the
emphasis of the Nation’s space program should
be primarily on national defense, 32 percent cited
scientific exploration, 10 percent cited both, and
9 percent were not sure. By October, these re-
sponses had shifted, with 43 percent in support
of a defense emphasis and 40 percent favoring
an emphasis on scientific exploration. In this lat-
ter poll, 46 percent of respondents believed that
the United States should keep its space program
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Table 15.—How Would You Rank the Importance of Various Uses
of the Space Shuttle?

important

Only Not very
somewhat important

important at all Not sure

Doing experiments with new
pharmaceutical products that can
help cure disease

Developing a military capability in
space beyond what the Russians are

Putting new communications satellites
in space at a much lower cost

Doing scientific research on metals,
chemicals, and living cells in space .

Picking up other U.S. space satellites
and repairing them in space

Percent

Percent Percent Percent

SOURCE: May 1981 Harris Survey.

Table 16.—“IS the Space Shuttle Program Worth
Spending Severai Billion Dollars Over the Next 10
Years to Develop its Full Potential?”

Not
worth it

Percent

Not sure
Percent

Worth it
Percent

63 33 4
4] 26 3

76 21
52 43

45 53

4 26
57 39

Conservatives 66 30
Liberals 57 4

SOURCE: May 1981 Harris Survey.

separate from the programs of other nations, 32
percent favored a joint space program between
the United States and the U. S. S. R., and 15 per-
cent favored joint ventures with other countries,
but not with the Soviet Union.

Opinion polls, taken singly, do not reveal fund-
amental views underlying the shifting tides of
opinion. Thus, the facts that by 1981 the success
of the shuttle and of the Voyager missions spurred
public interest in the U.S. space program and that
a clear majority of the public was found to favor

the program do not in themselves prove that
there is deep public support for space. But,
viewed in the context of a quarter century of
space activities, the recent upswing in opinion
in favor of the space program appears significant.

First of all, current support is part of a long-term
trend of increasing support. It cannot, therefore,
be explained as the result only of shuttle and
Voyager successes. Second, the trend of increas-
ing support coincides with the proliferation and
growth of citizens’ support groups. As public
education about space is perhaps the major over-
all goal of these groups, their efforts have been
the effect, if not the cause, of continued rising
interest in space. Third, the Space Caucus, aris-
ing as a “back bench” movement within Con-
gress, rather than in response to the leadership,
is evidence for a genuine space constituency, i.e.,
one whose real interests, economic, political, or
scientific, are at stake. These three conditions sug-
gest that public awareness of space issues is in-
creasing and that official space policy may begin
to receive more constant scrutiny among at least
the attentive public. This would seem to bode
well for those who believe that increased under-
standing of the benefits of U.S. activity in space
will lead to continued and firmer public support
for that activity.
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Can the International Space Station be converted into a platform that can
be used for future human exploration beyond Earth orbit? (credit: NASA)

Can NASA go back to the Moon, or
anywhere else?

by Taylor Dinerman
Monday, November 10, 2003

Editor’s Note: Taylor Dinerman’s “Monday Analysis”
column, previously on SpaceEquity.com, will now be
appearing on The Space Review.

Can NASA be reformed? As an institution, it has been
given any number of chances to reform itself and, until
recently, it has failed—not through lack of trying. Dan
Goldin did everything but transform himself into a
Klingon prison guard to try and push the agency into
fixing itself. He made some marginal progress with the
basic “Faster, Better, Cheaper” (FBC) idea. NASA now
sends a wide variety of small and medium-sized
spacecraft on missions as different as mapping the
Earth’s ice fields, or out to the asteroids and Mars. FBC
may not have worked perfectly, but it did shake the
agency out of the mindset of doing only billion-dollar
science missions.

In fact, the Space Science and the Earth Science
enterprises at NASA are in fairly good shape. Sean
O’Keefe has been trying equally hard, though without the
emotional intensity, to change the way the agency does
business. He has made some minor progress in bringing

http://www.thespacereview.com/article/58/1 1/28/2004
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some of their management practices into the 21st
century, but no one doubts that there are still big

problems to overcome.

It is the Spaceflight enterprise—essentially the space
shuttle and space station programs—that have caused
even the best-intentioned NASA supporters to sometimes
despair. The CAIB report is particularly damning of the
culture that developed inside the agency’s human
spaceflight program. It was not that safety was ignored,
but that it was not made an overwhelming priority.

Even going beyond the CAIB
report, one must begin to
question all of the bureaucratic
impedimenta that a government-
run space exploration program
must carry with it when it tries to
venture off the surface of the
Earth. It is difficult to
simultaneously convince the US
House and Senate that NASA
needs more money and more

Many of NASA’s
worst problems can
be laid at the feet
of those in the
Nixon and Clinton
administrations
who were unwilling
to cancel human
spaceflight outright
but were equally
unwilling to put a
coherent program
together.

freedom from normal regulations

while it has so far failed even to convince the Congress
that it has a reasonable plan to replace the shuttle and to
begin serious human exploration beyond earth orbit.

Many of NASA’s worst problems can be laid at the feet of
those in the Nixon and Clinton administrations who were
unwilling to cancel human spaceflight outright but were
equally unwilling to spend the time, money, or mental
effort needed to put a coherent program together. In the
Nixon administration, they ordered the shuttle developed
on a shoestring budget. Most of the system’s problems

can be traced back to its having been starved while still in
the womb.

For the ISS, its lack of usefulness as a base for lunar
exploration is due to the fact that it is in the wrong orbit.
In order to make the station accessible from both Cape
Canaveral and Baikonur, it is in a skewed orbit, suitable
for doing useful earth observation but not for much else.
The Clinton administration saw it as a symbol of US-
Russian friendship and for keeping the large aerospace
contractors happy, but that was about it.

Luckily, a set of circumstances has developed that might
allow the ISS to be moved into an equatorial orbit, thus

http://www.thespacereview.com/article/58/1 1/28/2004
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allowing it to be used as the departure point for manned
lunar missions. First, the European and Russians have
agreed to build a Soyuz launch pad in Kourou that will
allow them to launch reach the ISS if it were in such an
orbit. Second, the technology to move the ISS using an
electromagnetic tether is within reach. Third, the US
Congress is interested in finding a way to have the US
human spaceflight program actually go somewhere,
instead of simply going around in circles.

Instead of putting together yet another commission, as
Senator Hollings recommends, the President could
simply say that we are going to find a way to move the
ISS into an orbit from which it can be used to launch
missions to the moon. It might take more than three or
four years to begin such a move, but by then the new pad
in Kourou would be ready and the station itself could
begin to be configured as a base for such operations.
Also, NASA should come up with either a credible way to
get into and out of low earth orbit, frequently and safely,
or a way to buy the passenger service from some US
entity (commercial or otherwise) that will.

In 1989, on the 20th anniversary By ysing the ISS as
of the Apollo 11 moon landing, a base, and perhaps
President George H.W. Bush also creatively
proposed to go back to the Moon urs;lnglthe existing
and then to Mars. After a short ?n#'tatsteructure the
study, NASA presented both him  president and NASA
and the Congress with a price tag can take a

of more than 450 billion dollars. meaningful step

The sticker shock alone, leaving  into interplanetary
aside any questions of e

technological capacity, killed the idea. Since then, the US
has spent about 100 billion dollars on the shuttle and the
ISS, and we are only a tiny bit closer to those objectives
than we were fourteen years ago.

By using the ISS as a base, and perhaps also creatively
using the existing shuttle infrastructure, the President
and NASA can take a meaningful step into interplanetary
space. Only a step-by-step process, with clearly defined
milestones with the ultimate goal of a permanent human
settlement on Mars, will satisfy America’s need for a
visionary space program and an affordable way to
accomplish it.

The alternatives would represent years of more wasted or
nearly wasted effort and increasingly bitter political

http://www.thespacereview.com/article/58/1
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arguments. There is a embryonic consensus building in
the Congress that the US human space program needs an
objective. To start a lunar and Martian program from
nothing, as some have proposed, would be to waste the
huge sums already invested in the Shuttle and the ISS.
Making ISS the base from which lunar exploration can
depart, and changing the way we use the shuttle’s
infrastructure, can be one way to move forward without
breaking the bank.

Eventually, the shuttle system will have to be replaced,
but the current NASA plan, based on the Integrated
Space Transportation Plan of November 2002, is being
firmly rejected by both houses of Congress. The space
agency had better rethink its program or it will be in even
deeper trouble than it is now.

Taylor Dinerman is editor and publisher of
SpaceEquity.com.
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What President Nixon
Didn't Know

By Julian Scheer

Special to space.com
posted: 01:39 pm ET
16 July 1999

st words upon stepping onto the moon will !
never be forgotten. Nor will the words engraved on the plaque Q -What is the Av erac

fastened to the lunar lander that remains on the surface of the 80 o 100 «c
moon. Julian Scheer, who helped guide NASA through those Free 1Q Test! |

historic years, tells us how those words traveled from -
Washington to'the Moon:, - sht s aos - it o st R R e e

--Lou Dobbs

When I think of th§ first EN |mages
manned lunar landing, my

mind's eye has the image of
the lunar lander, moon dust
piled against its legs, sitting
on the moon's surface. And Ball . ¥
I see the plaque fastened to  The Plaque that hangs on Apolio
it, which reads, "We Came  11's ladder would have read

in Peace for All Mankind." differently if Nixon had had his
r way.

T G
It almost did not read that way.

I was sitting in my office one day early in 1969 when NASA Administrator Tom Paine rushed
room. "Peter Flanigan called from the White House," he said. "Do you have a plan ready for tt

We had done a great deal of work in planning what would occur when the Apollo 11 astronaut
lunar surface and some thought of what President Nixon's involvement might be, but the final

segment had not been committed to paper.

"We have to be at the White House at 2 p.m.," Paine said.

http://www.space.com/news/al1_plaque.html 1/28/2004




What President Nixon Didn't Know Page 2 of 4

A secretary rushed to a local stationery store in downtown Washington and purchased three fal
bindings and dividers. She had "President Nixon, Apollo 11 Participation" embossed on the co
knocked out an index and we began assembling the data needed to fill in the sections: a missio
a time-line of events the White House might use, a sample script of a telephone conversation f
Office to the crew on the lunar surface, a photo of the plaque we would leave on the lunar surf

Time was short. Typewriters were busy. We quickly filled in the pages but we ran out of time.

NASA's government limousine was a black Checker cab, a boxy un-limo looking vehicle. Pair
in, carrying sheets of paper and the newly purchased binders.

As the auto sped down the streets from NASA Headquarters in the Southeast of Washington tc
House, Paine and I pushed the taxi's jump seats against the front seat, and collated our noteboc
floor of the vehicle as we got closer and closer to the White House.

Not wanting to appear unprepared, we walked into Flanigan's office and almost casually tosse«
notebooks on his desks. Clearly, we made an impression; NASA had been prepared for this da
while. Flanigan, a former New York investment banker, was a hard-nosed guy on Nixon's staf
known for his high energy level and efficiency.

We did not see the President that day but Flanigan called a few days later. The President had n
notes, he said, and he would send the margin notes to us. There was one thing the President w
-- the plaque to be left on the lunar surface, which read "We Came in Peace for All Mankind."
strange. I was certain the White House had already seen one version of the plaque.

The President wanted "Under God" inserted after the word "Peace".
"Peter," 1 said, "there is no universal god. We do not want to offend any religion..."
"Julian," he said, "the President was insistent."

I did not want to admit that the plaque had already been made and affixed to the lunar landing
had been through a whole series of pre-flight tests at Houston.

We had begun in April to consider what to do on the lunar surface and what might be left behi
wording on the plaque had had a lot of attention. Willis Shapely, who headed our study comm:
conferred with the Librarian of Congress, the Archivist of the United States, the Smithsonian I
National Space Council, congressional committee staffs, and others. (The decision to plant an
flag, incidentally, came after much discussion because we did not want to create the impressio
U.S. claimed the moon. We feared the charge that the United States was attempting to establis|
sovereignty.)

I protested again.

"Julian, that's what it is going to be."

"Peter..."

"Dammit, Julian, the President wants that change. The president is big on God."

http://www.space.com/news/all_plaque.html 1/28/2004
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"What?"

"Julian, Billy Graham is here nearly every Sunday. The President wants 'God' on the plaque!"

There was nothing left to do but say "yes."

It occurred to me that in the rush of events, no one would remember. That worked out. The pla
been resting on the Sea of Tranquility for 30 years is the original, without the benefit of Presid

editing.

Julian Scheer was Assistant Administrator of NASA for Public Affairs from 1962-1971, includ.
five lunar landings. This article was written expressly for space.com.
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Winged orbital launch vehicle. Year: 1965. Family: Winged. Country: Russia. Status:
Developed 1965-1975. Other Designations: EPOS. Manufacturer: MiG.

Mikoyan GKAT OKB-155 began work in 1960 on the Spiral combination aerospace
system. In 1965 the advanced project was approved, laying out an ambitious work plan
leading to operation of a regular earth-orbit-earth reusable transportation system by the

mid-1970's. Go-ahead to actually proceed with development of the manned orbital vehicle

was given on 26 June 1966 and Lozino-Lozinsky was selected as project manager.

The Spiral system consisted of three main components:

¢ GSR reusable hypersonic air-breathing launch aircraft
® RB expendable two stage rocket
® OS orbital spaceplane

The project plan for Spiral was as follows:

1967 - Subsonic test flight of OS (article 105-11)

1968 - Hypersonic test flight of OS (article 105-12)

1970 - Unpiloted orbital flight of OS (Soyuz-launched - article 105-13)
1970 - Construction of GSR to begin

1972 - First rollout of LH2-propelled experimental GSR

1977 - First piloted orbital flight of complete system

Interest in the project at higher levels of the Soviet hierarchy was difficult to maintain,
due to the massive funding requirements, technical difficulties, and multi-year
development program which could not promise quick results. Underfunded from the
beginning, the project was finally reoriented to a simple test of the analogue systems
without using these as the basis for a flight system. This was now designated EPOS

1/29/2004
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o

Spiral 50-50 Chronology

1965 Jan 1 - Spiral development at MiG bureau authorised. Decree 'On plan of work on
Spiral at OKB-155' was issued.

1965 July - Spiral cosmonaut team formed

In 1965 the advanced project of the Mikoyan Spiral aerospace system was approved. The
ambitious work plan indicted operation of a regular earth-orbit-earth reusable
transportation system by the mid-1970's. With Gherman Titov as its head, a Spiral
cosmonaut training group was formed (Titov, Dobrovolskiy, Filipchenko, Kuklin,
Matinchenko) to train to fly the spaceplane.

1965 Sep 2 - Spiral cosmonaut team changes The was team now consisted of Titov,
Beregovoy, Filipchenko, Kuklin, and Shatalov.

1966 Jun 26 - Development of Spiral spaceplane authorised Lozino-Lozinsky was
selected as project manager. The Spiral system consisted of three main components: the
GSR reusable hypersonic air-breathing launch aircraft; RB expendable two stage rocket;
and the OS orbital spaceplane.

1967 December - New Spiral cosmonaut team A new cosmonaut training group for the
Spiral spaceplane was established: Titov, Kizim, Kozelskiy, Lyakhov, Malyshev,
Petrushenko.

1976 Oct 11 - MiG 105-11 first flight The EPOS spaceplane made its first flight, taking
off from an old dirt airstrip near Moscow, flying straight ahead to an altitude of 560 m,
and landing at the Zhukovskii flight test center 19 km away. Pilot was A. G. Festovets.

1977 Nov 27 - MiG 105-11 first air-drop The first air-drop launch from a Tu-95K (used
previously for Kh-20 air to surface missile tests) was made from an altitude of 5,000 m,
with landing on skids on a beaten earth air strip.

1978 September - MiG 105-11 final flight

The eighth and final flight resulted in a hard landing and the write-off of the aircraft. First
and last flights were made by test pilot A. G. Festovets. The eight flights were considered
sufficient to characterize the spaceplane's subsonic aerodynamic characteristics and air
breathing systems.

Bibliography:
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Contact Mark Wade with any corrections, additions, or comments.

Conditions for use of drawings, pictures, or other materials from this site..
This web site is sponsored by SpaceBank.com

Last update 9 August 2003.

Definitions of Technical Terms.

© Mark Wade, 2003 .
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Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES

December 8, 1973, Saturday
SECTION: Page 16, Column 6; (AP)
LENGTH: 43 words

JOURNAL-CODE: NYT

ABSTRACT:
Scientists at NASA rept on Dec 7 that 2 remaining gyroscopes aboard Skylab space station have begun
to function erratically but that situation is no cause for alarm; say 3 astronauts could remain aboard

space station for 2 wks in event 2d gyroscope fails
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Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
WALL STREET JOURNAL

December 5, 1973, Wednesday

SECTION: Page 19, Column 4

LENGTH: 34 words

JOURNAL-CODE: WSJ

ABSTRACT:

Space Shuttle prime contractor Rockwell Internatl seeks subcontract bids from Bell Aerospace, TRW

Systems and Aerojet Liquid Rocket; Pratt & Whitney gets NASA subcontract for work on Space Shuttle
orbitor
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Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES

November 30, 1973, Friday
SECTION: Page 1, Column 7
LENGTH: 609 words
JOURNAL-CODE: NYT

ABSTRACT:
US Pioneer 10 spacecraft hurtles deep into magnetic field of Jupiter on Nov 29 and sends back data

indicating that field's reach is greater than expected, strength 40 times that of earth's magnetic field and
direction south instead of north; Ames Research Center scientists rept that Jupiter's mass is even greater
than estimated, giving planet slightly stronger gravitational pull than had been anticipated; as result,
Pioneer 10 is being drawn toward planet faster than planned and is now expected to arrive 2 mins early
for closest approach--within 81,000 mi of Jupiter; spacecraft will send back 1st closeup images of
Jupiter; Pioneer project deputy mgr Dr R C Nunamaker holds all spacecraft systems are operating
normally; Dr S DeForest estimates that Jovian magnetic field stretches to diameter of more than 8-
million mi; spacecraft magnetometer, which measures intensity as well as direction of magnetic lines, is
transmitting data on field; Dr E J Smith of Jet Propulsion Lab repts that magnetism does not appear to be
sufficiently strong to fend off solar wind the way it does; suggests that some sort of thermo plasma, gas
consisting of low-energy particles, must be circulating just inside boundary to help magnetism deflect
solar wind; scientists say thermo plasma could come from planet's upper atmosphere and from solar
wind particles that are able to penetrate bow shock region; also rept that strength of Jupiter's magnetism
about 4-million mi from planet seems to rise and fall in regular 10-hr phase; say phenomenon could be
related to planet's rotation; Jupiter makes complete spin every 9 hrs and 55 mins; knowledge of strength
and shape of Jupiter's magnetic field could give scientists crude model of planet's interior and probably
suggest clues as to force that generates planetary magnetism; once scientists know strength of Jupiter's
magnetic field they will be able to use ground-based radio telescopes to study dynamics of planet's
radiation belts; Dr J H Wolfe comments; Smith explains that reversal of magnetic direction is connected
with motions inside planet but declines to make any inferences as to Jupiter's internal structure on basis
of preliminary magnetic data; Jupiter is only planet in solar system other than earth known to have
intrinsic magnetic field and to have radiation belt particles trapped and accelerated by such a field;
NASA planetary programs deputy dir Dr S I Rasool says study of planet's magnetism and radiation belts
was one of prime mission goals; Dr J A Van Allen, who recommended guidelines for craft's
instrumentation, comments; spacecraft was built by TRW Systems Inc under direction of Ames
Research Center; contains 65 Ibs of remote-sensing instruments, many of which have been operating on
and off since spacecraft was launched in '72; spacecraft spins as if flies, giving instruments full-circle
scan 5 times every min; uses radioactive decay of plutonium to generate elec power; is equipped with
large 9-ft dish antenna to send and receive messages; each signal takes 45 mins to reach earth from
Jupiter; imaging system, designed by Ariz Univ, is capable of producing 2-color images of Jupiter from
electronic signals; Pioneer 10 has returned 150 pictures of planet; as craft approaches closer to Jupiter, 4
instruments will be focused on learning source, nature and intensity of planet's radiation belts;
instruments are charged particle detector, designed by Chicago Univ, cosmic ray telescope, designed by
Goddard Space Flight Center, Calif Univ's trapped radiation detector and Iowa Univ's Geiger tube
telescope; schematic diagrams of Pioneer 10's scientific instruments and Jupiter

GRAPHIC: DIAGRAMS & DRAWINGS
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Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES
November 25, 1973, Sunday
SECTION: Page 80, Column 4; (AP)
LENGTH: 79 words

JOURNAL-CODE: NYT

ABSTRACT:
Crew members aboard 3d Skylab mission take day off on Nov 24; NASA official says astronauts needed

day off to get space station in shape for remainder of 84-day mission, and that they have spent several
hrs each day searching for misplaced items, such as tools and checklists; crew will attempt to
photograph Kohoutek comet and will alter slightly orbit of space station; day off will also allow mission
planners to assess effects of failure of 1 of Skylab's 3 gyroscopes
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Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES
November 24, 1973, Saturday
SECTION: Page 62, Column 1; (AP)
LENGTH: 71 words

JOURNAL-CODE: NYT

ABSTRACT:

Failure of gyroscope aboard Skylab space station on Nov 23 raises fears that 84-day mission may be
shortened; NASA official says laboratory can function effectively with only 2 of its 3 gyroscopes but
that its maneuvers will be more difficult and will require increased use of control gas jets; crew
members, Lt Col Pogue, Dr E G Gibson and Lt Col Carr, continue normal flight activities; Col Pogue
photographs Kohoutek comet
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Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES

October 19, 1973, Friday

SECTION: Page 6, Column 1
LENGTH: 84 words
JOURNAL-CODE: NYT

ABSTRACT:
NASA discloses on Oct 18 plans for intensive scientific observations of Kohoutek Comet during its

appearance in heavens in Dec; scientists hope to obtain 3-dimensional image of comet through use of
earth-based cameras and equipment aboard Mariner 10 spacecraft, scheduled to be launched toward
Venus and Mercury early in Dec; comet will also be observed from ground, from high-altitude aircraft,
balloons, sounding rockets, unmanned satellites and other equipment aboard orbiting Skylab space

station
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September 25, 1973, Tuesday
SECTION: Page 22, Column 4
LENGTH: 188 words
JOURNAL-CODE: NYT

ABSTRACT:

US Skylab 2 astronauts Capt Bean, Maj Lousma and Dr O K Garriott on Sept 24 make final preparations
for splashdown; NASA drs say they expect astronauts to be very unsteady when they reach USS New
Orleans, recovery ship, and try to flex muscles that have deteriorated somewhat from weightlessness;
flight controllers express confidence that astronauts will have no trouble steering Apollo spacecraft,
disabled by 2 leaks in maneuvering rockets, to accurate and safe return to earth; modified steering
procedures were simulated successfully during ground tests last wk; P C Shaffer, who directed
simulations and will be flight dir during return maneuvers, comments; Apollo mgr G S Lunney holds 2
leaks were found to be unrelated; 1st one was traced to stuck valve, probably caused by contamination in
fuel line; 2d leak was caused by lose fittings in engine; Dr W R Hawkins, Johnson Space Center life
sciences deputy dir, holds crew is in good condition; says astronauts have lost 7 to 8 1bs each; repts their

physical condition seemed to stabilize after 39th day of mission; says he does not know why; map shows
splashdown target

GRAPHIC: MAPS




LEXIS®-NEXIS® View Printable Page Page 9 of 24

Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES
August 18, 1973, Saturday
SECTION: Page 30, Column 3

LENGTH: 28 words

JOURNAL-CODE: NYT

ABSTRACT:
NASA on Aug 17 selects United Aircraft Corp to build experimental helicopter, Rotor Systems
Research Aircraft; co's Sikorsky div estimates cost of project at $25-million
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SECTION: Page 25, Column 4
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ABSTRACT:
Eur nations agree to participate in US space shuttle project, but insist on escape clause




LEXIS®-NEXIS® View Printable Page Page 11 of 24

Copyright 1973 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES

July 29, 1973, Sunday
SECTION: Page 1, Column 8
LENGTH: 182 words
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ABSTRACT:
Apollo spacecraft with Capt Alan L Bean, Maj Jack R Lousma and Dr Owen K Garriott aboard is

launched from Cape Kennedy on July 28 on 2d Skylab mission, during which astronauts will spend 59
days aboard orbiting space laboratory; approximately 100,000 spectators watch launching, smallest
crowd ever to observe venture of Amer astronauts into space; Capt Bean steers spacecraft to link-up
with space station after 5 orbits of earth; crew enters space station and begins routine inspection; takes
medication after reporting that they are suffering slightly from 'stomach awareness'; scientists at
Houston Space Center rept thruster on 1 of 4 propulsion units on Apollo service module is leaking
nitrogen tetroxide, but that problem will not interfere with rendezvous maneuvers or with spacecraft's
ability to return astronauts safely to earth at end of mission; rept failure of another of space station's 9
gyroscopes; launching from Cape Kennedy described; illus; astronauts illus during breakfast at Cape
Kennedy prior to launching and on way to launch pad; Dr Kurt Debus, NASA official, illus
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ABSTRACT:
United Aircraft and McDonnell Douglas Corp get US contracts for work on reducing jet-engine noise
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SECTION: Page 6, Column 4
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ABSTRACT:

Skylab space station remains low on electricity on May 31, but crew proceeds with med experiments
and operation of solar and stellar telescopes; flight controllers rept they are studying battery failure, 2d
in mission, that has further reduced Skylab's electrical capacity; say electrical switch apparently became
jammed in open position between solar-power panels and regulator that controls charging of battery;
NASA repts 16 of vehicle's 18 batteries in Skylab's telescope unit are functioning normally, and that
only effect of recent malfunction has been cancellation of planned multispectral photograph of earth and
turning off of video tape recorders and a water heater; flight controllers instruct crew to recycle switches
in electrical power system in attempt to recharge battery; Comdr Weitz repairs malfunctioning
ultraviolet stellar telescope after partly disassembling gear drive on telescope's mirror system and
discovering that piece of metal was jamming 1 of gears; redeploys telescope, which will photograph
stars and Milky Way in ultraviolet spectrum, on a boom through airlock in wall of space station; Dr
Kerwin aims array of telescopes at sun, continuing observations that have already provided scientists
with photographs that could explain how particles in solar 'wind' escape sun's atmopshere; astronauts
take turns in rotating chair in experiment to test their reactions to spinning in weightlessness; mission
officials reaffirm tentative plans to resume earth-survey photography within day, but cameras and
remote-sensing instruments will be used for limited periods; temperature inside Skylab is 82 degrees
Fahrenheit, 10 degrees above desired level; problems besetting space station stem from loss of
micrometeroid and thermal shield during launching from Cape Kennedy and because of failure of solar-
power panel to deploy
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SECTION: Page 46, Column 2
LENGTH: 127 words
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ABSTRACT:

Ed, commenting on problems besetting Skylab space station, maintains 'a price is being paid for the
effort to stage Skylab on a shoestring,' noting that NASA, as result of budget cuts, constructed space
station 'out of existing bits and pieces of available equipment and eschewed much of the painstaking and
expensive testing and retesting that contributed so largely to the brilliant record of accomplishment and
safety scored by the Apollo program'; sees problems hinting at great difficulties and substantial expense
involved in creation of 'even a small space station, let alone the large manned space laboratories many

scientists are looking forward to'; urges coupling of programs by US and USSR into 'a truly internatl
effort' which would benefit everyone
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ABSTRACT:
Rear Adm H S Ainsworth, comdr of USN's Pacific fleet, on Apr 13 blames human error for aerial
collision between USN P-3 research craft and NASA Convair-990 near Moffet Naval Air Station,

Sunnyvale, Calif, in which 16 were killed
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SECTION: Page 78, Column 6; (UPI)
LENGTH: 62 words
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ABSTRACT:
NASA twin-engine P-3 Orion turboprop and USN Convair-990 collide during landing approaches to
Moffet Naval Air Station, Sunnyvale, Calif, on Apr 12 killing 16, including 11 NASA technicians and 4
USN personnel; wreckage of Convair illus on nearby golf course; map of Calif depicts site of crash;

victims listed; B N Malibert, crew member aboard Convair, is sole survivor
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SECTION: Page 1, Column 3
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ABSTRACT:
US Pioneer 10 spacecraft launched toward Jupiter after 25-min delay because of unexplained tech
problem; illus; upper 3d stage was added to Atlas-Centaur rocket to give spacecraft extra boost to enable
it to escape earth's gravitational pull at record velocity of more than 31,000 mph; NASA officials say
craft should reach Jupiter in 21 mos; craft's 11 scientific instruments expected to provide new data on

Jupiter, asteroid belt between Mars and Jupiter and physical properties at boundary where solar system
blends into rest of Milky Way; other key mission goals revd

GRAPHIC: PHOTOGRAPHS




LEXIS®-NEXIS® View Printable Page Page 18 of 24

Copyright 1972 The New York Times Company: Abstracts
Information Bank Abstracts
NEW YORK TIMES

February 25, 1972, Friday
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ABSTRACT:

US NASA technicians, Cape Kennedy Space Center, conduct final tests on 570-1b Pioneer 10 spacecraft
and its Atlas-Centaur rocket, which has augmented power to drive craft away from earth at
unprecedented escape velocity of 32,000 mph; if successful, Pioneer 10 will become 1st man-made
object to fly beyond Mars, through asteroid belt and to Jupiter; will fly within 100,000 mi of Jupiter in
Dec '73; will radio scientific data and take 1st close-up pictures of planet and then, with boost from
Jupiter's gravity, will shoot out of solar system
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ABSTRACT:
Sen, 32-28, defeats Sen Mondale amendment to cut NASA''s fiscal '71 budget $110-million by halting

design work on space shuttle; before vote, Sen Allott warned nation's manned space program would end
after '74 if shuttle program is scrapped
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ABSTRACT:

Sen subcom hearing on F-111; USN civilian expert K E Dental testifies that Gen Dynamics withheld
evidence of 'major increases' in craft's expected weight for several mos of original Sen inquiry into
program in '63; says it finally supplied data in Dec, 1 mo after inquiry was suspended; E C Polhamus,
NASA expert, testifies agency warned in early '63 that high drag would seriously degrade craft

performance but that Gen Dynamics insisted craft would exceed performance requirements and did little
in way of airframe modification
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ABSTRACT:
Sen (McClellan) Permanent Subcom on Investigations to begin hearings on F-111; plans probe of

hitherto secret rept that Govt engineers at NASA Langley Research Center made many
recommendations in '63 and '64 for design changes to help craft meet range, acceleration and other
requirements but that Gen Dynamics and USAF rejected virtually all of them; co and USAF officials
close to project deny allegations, holding most of the ideas rejected would not have solved problems
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ABSTRACT:
NASA asks 6 aerospace cos to submit designs for space shuttle engines; cos listed; shuttle will have
booster stage, containing cluster of engines to thrust it through atmosphere, and orbital stage with 2 or 3
engines that will power craft until it docks with space station; both stages will make controlled landings

and be refurbished for use on up to 100 missions; NASA says preliminary flight testing will begin in '75;
Marshall Space Flight Center is in charge of engine development
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ABSTRACT:

7 astronauts in USAF's canceled Manned Orbiting Lab project named by NASA to Civil Astronaut
Corps; names listed; 8th astronaut, Lt Col A H Crews, named to NASA flight crew operations

directorate
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ABSTRACT:

Deputy Defense Sec D Packard announces Defense Dept has canceled manned orbiting laboratory
project because of 'urgency of cutting defense spending'; dept has spent $1.3-billion on project which
sought to place 15-ton, 2-man spacecraft into earth orbit for reconnaissance and other mil missions; 6-yr
history of project traced; HR, 328-52, approves bill authorizing $3.9-billion NASA budget for fiscal '70;
earlier, rejected, by voice vote, Repr E I Koch amendment to cut manned space flight budget by $205-
million because of pressing domestic needs; Hr approves Repr R L Roudebush amendment to NASA
appropriations bill, specifying that astronauts place only US flag on moon




